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LOCOMOTIVE PRACTICE IN AMERICA. Ope 
re | trouble in this respect. 
OF 6h SERENE SE. | sesses many desirable features, which more than counter- 
Very many different designs of slide bars and cross- balance this disadvantage; its chief merit is its great | 
heads are used in America, and they all differ a good deal | strength. The slide blocks being solid with the jaws of the | 
from the usual English patterns. Until a comparatively | crosshead, support them in the most efficient manner, 
recent period, the arrangement most used was the well- and since the adoption of steel castings a broken cross- 
known four-bar guide; but now there is a sustained effort | head is a rare occurrence, no matter how carelessly the | 
to make a cheaper design, one which will not involve so | engine may be operated. Being a casting it is cheaply 
much labour in fitting up and setting, and which will run | manufactured, and by c | 
longer without adjustment or repair. The ideas kept in | piece machine work is very greatly reduced, there are 
view in these designs are to reduce the number of parts, | fewer faces to plane, and very little drilling to be done. 
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Elevation. 


lately adopted wear so well that there is now very little ‘It is a very awkward-looking design. The crosshead, 
The crosshead thus made pos- | usually made of cast iron or steel, is heavy and expensive, 


and does not make the best use of the large space which 
it occupies. The wearing surfaces of the bars are more 
exposed to dirt than any other form, particularly the 
lower one, which, on some engines with small wheels, 
seems almost to touch the gravel of the permanent way. 
The only merit it possesses is the facility with which the 
bars can be adjusted compared with the tedious work 


ombining so many parts in one | required on the four-bar form. 


Another design lately introduced composed of two bars, 
and known as the Laird guide—see engravings—is coming 
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Section A B, 


THE DEAN GUIDE AND CROSSHEAD. 


increase the bearing surfaces and protect them from dirt, 
to make the bars more rigid, the crosshead lighter, and 
improve the means of adjustment for wear. Some of the 
ideas for these arrangements are imported from England | 
but most of them are designed here. 


| whole, a more desirable arrangement than the modern 
English method. 

On the Mogul and Consolidation types of engine it is 
, I almost impossible to use the four-bar guide, because the 
__ The four-bar guide used here is, of course, almost leading wheel and its coupling rod is close to the cylinder, 
identical with the English arrangement. So far as the and consequently the distance tranversely from the centre 
bars and the means for their adjustment are concerned ! line of the cylinder to the nearest moving point—the coup- 
there is not much scope for altera- 
tion, although the top are some- Plan of Top Bar 
times made wider than the bottom a iB = 
bars. The material used in them tS 
is either steel, cast iron, or wrought 
iron, case-hardened. The latter is 
by far the best; it is trustworthy, and 
possesses a rubbing surface which 
will withstand a very large amount 
of wear. The crosshead differs very 
materially from the English design— 
see illustration—as the crosshead 
itself, the pin, and the slide blocks 
are all cast in one piece, either in 
iron or steel, the latter being the 
latest used and best material. 
When steel is used it is generally 
fitted up with rubbing surfaces of 


Cay i 
cast iron or brass. The cast PLAN OF BOTTOM BAR (LOOKING FROM UNDERNEATH.) 
Iron is found to be the best 


P . : AD. 
material for this purpose. Making i a oe See 


all these parts into one casting is evidently a very 
cheap arrangement, and there is very little machine 
work or fitting about it. Its only drawback is that 
the crosshead pin cannot be hardened, and has to be 
reduced in size every time it is necessary to true it up, 
and to true it up perfectly has always been a more or less 
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ling rod—is so short that there is room for one bar only, 
although this may be a wide one. These types of engines 
are, indeed, responsible for the many two-bar arrange- 
ments which have been either imported from abroad or 
designed here. 

The design consisting of one top and one bottom bar, 








Although apparently a more crude design, it is, on the | 








troublesome task, many special machines being designed 
and used for that purpose. This is, however, its only 
disadvantage, and that can be greatly reduced by making 
the pin very large at first; indeed, the steel castings 


as illustrated, spread widely apart to allow space for the 
movement of the connecting-rod, is now much used; and 
one prominent railway, the Pennsylvania, adopted it | 
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THE TWO-BAR GUIDE KNOWN AS THE PENNSYLVANIA STANDARD. 


very much into use, and it isa very neat arrangement, and 
makes the best use of the space which it occupies. It 
can be applied to any type of engine, and is altogether a 
much better design than the one last described; the 
crosshead is lighter, the width of the top bar is equal to 
the extreme width of the crosshead, the bearing surfaces 
are larger for the same space occupied and are not so’ 
much exposed, and therefore wear longer, while the bars 
are not troublesome to set, and are easily adjusted for 
wear. Undoubtedly the most important improvement in 
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THE LAIRD GUIDE AND CROSSHEAD. 


slide bars which has so far been introduced in America is 
the Dean arrangement, as shown in illustrations. Prac- 
tically it is the four-bar guide with the space between the 
two top bars completely filled in, forming one very wide 
bearing surface, and with the top and bottom bars rigidly 
connected by side pieces, thus forming a box girder of 
the four bars. This box girder is placed some distance 
above the piston rod; the body of the crosshead being 
thus below the bars, they may be brought much closer 


some years ago as a standard for all their locomotives. | together; the crosshead pin may be made of iron or steel 
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and hardened, and there is ample room around the 
stuffing-box for packing, &c. 

This device is a great step in advance over previous 
designs. By forming the bars into a girder the guide is 
made very rigid, and the material is placed to the best 
advantage by protecting the rubbing surfaces from sand; 
the slide blocks always run in clean oil, and the service 
between repairs is very greatly increased. The cross- 
head is light; the cost of manufacture and fitting up is 
less than almost any other form, because it is nearly all 
finished on the machine; there is really little or no fitting 
required, not even one tight bolt being necessary except 
those used for holding it in place; the cost of setting up 
and adjusting it is also small, as all the bars are put 
up together as one. - It is one of those designs which at 

















SOLID CROSSHEAD FOR FOUR-BAR GUIDE. 


first sight appears to be too refined to apply to a locomo- 
tive, but it is really not so, it requires very little attention, 
and when the patent on it has expired it will, no doubt, 
be universally applied to all those engines on which there 
is room for it. As at present designed it is too wide to 
use on Mogul or Consolidation engines. At the Master 
Mechanics’ Convention of 1888, Mr. Lauder, of the Old 
Colony Railway, said in referenee to this guide, “Several 
years ago I applied the Dean crosshead to a locomotive, 
and I have been carefully watching its performance. 
That locomotive was put into service five years ago last 
month, and has been in continuous service since, a 17in. 
by 24in. American locomotive. It has been in continuous 
hard service in that time, as hard service as any locomo- 
tive gets, and so far there has been nothing—when I say 
nothing, I mean nothing—done to that guide and cross- 
head, absolutely nothing . . . . and in my opinion it will 
run five years more without being touched.” Surely a 
convincing proof of its efficiency, and a record which can- 
not be approached by any other form. 








NOTE ILLUSTRATIVE OF “ DOCTORS’ 
DIFFERENCES.” 
By ROBERT MANSEL. 

Any one with a tincture of humour must, surely, have 
been amused, to find at page 466 of THe ENGINEER 
—while Iam denouncing the hypothesis—Professor Green- 
hill saying that the resistance of a steamship varies as the 
square of the speed, while I prove that this theory has made 
the old Admiralty formulas useless and misleading until cor- 
rected against this error, bringing forward the greater part 
of the British Navy in support of my statements. On the 
preceding page, Mr. A. G. Greenhill, F.R.S., has calmly 
advanced, as an unquestionable truth, that the resistance 
does vary in this very ratio; and, in effect, without reser- 
vation or correction, applies these old formulas as the 
means of solving a number of problems. Mr. Greenhill 
further advances, as Dr. Froude’s, certain mistaken 
notions which originated with the late Professor Réech 
fully fifty years before Dr. Froude adopted them. What 
M. Réech originally, and Mr. Greenhill now, are equally in 
error about is this : both indirectly assert the truth of the old 


Admiralty formula, Di V* = C, 





Because, unless this 


formula were strictly true, in the case of similar but 
unequal sized vessels, driven at speeds proportional to 
the square root of a lineal dimension, we should not have 
the coefficient C, for both vessels, of the same value. 
Though not given in this shape, it can easily be shown 


hat this assumption of the constancy of C is the real | 


theory of the answers which Mr. Greenhill proposes as 
solutions of his problems. For example, No. (15), Mr. 
Greenhill supposes 100-horse power is required to drive a 
120-ton vessel 9 knots; requiring the proof, therefore, 
12,800 horses are required to — a 7680-ton vessel 
aie Di V*_ (120)8 93 __ 
18 knots. 700 180, 
Therefore, with 





Applying the formula 
is the value of C for the small vessel. 


the same value C, SS = 12,600 is the power 


for the large vessel. (By some slight difference in our 
arithmetic, Mr. Greenhill gives this 12,800.) 

Again, in (16): a 5ft. vessel of 345 of a ton displace- 
ment, showing a resistance of *198]b. at 2-knot speed, 
for a 500ft., 10,000-ton displacement vessel, at 20 knots, 
the power required is 20,000 horses. 


sinall vessel, 
1 \3 3 
(a0) 2 : 
Coefiicient C = -198 x 338 > 805°2. 
~~ 550 

Consequently, for the large vessel, 

(10,000)4 20° _ 12,160 indicated horses. 

305°2 





But by another hypothesis, each horse is only 60 per cent. 


effective; therefore —— = 20,026, which Mr. Greenhill 


gives, in round numbers, as 20,000. 


Here, again, for the | 


In (14): a 100ft. steamer, being driven 8 knots by 
50 indicated horses; we are therefore to conclude that a 
400ft. steamer would be driven 16 knots by 6400 indicated 
horses. Here the theory is slightly varied. If we suppose 
the power to vary as the product of the square of a lineal 
dimension, by the cube of the speed—the hypothesis 
upon which the Admiralty coefficients are framed—then, 
the figures of the analogy, 


50 : 6400 :: (100)? 8° : (400)? 165 
3s ae : 6400 


are undeniable, and may be satisfactory to Mr. Greenhill. 
But every experiment with an actual vessel shows the theory 
by which they are obtained, is wrong; and, from 
beginning to end, the whole calculations founded upon mis- 
taken assumptions. I have given the proof of this, and the 
true form of the equations, so often, I really shrink from 
repeating them. However, I had intended publishing 
the accompanying note, appended to my last article; and 
if you think it throws any light on the subject, perhaps 
you will kindly give it insertion. 


Ir has been remarked that in the launch of the Blake and 
recent issue of contracts for four line-of-battle ships, an 
epoch is marked in the history of our Navy. It may not, 
therefore, be out of place, to emphasise some features of 
that epoch, and offer a few considerations, by which, 
present promise may be contrasted with future attain- 
ment, and, at lowest, be ilhistrative of some recent 
letters of mine, and the obvious deductions therefrom. 

Since, for any vessel, Length x breadth x draught x 
coefficient of fineness = displacement; on the authority 
of “The Navy Estimates for 1889-90,” we have: 

For Blake, 375 x 65 x 25°75 x °502 = 9000 tons. Also, 
Power, 20,000 = speed, 22 knots; power, 13,000 = speed, 
20 knots. 

Line-of-battle ship, 380 x 75 x 27°5 x 682 = 14,150 
tons. And, Power, 13,000 = speed, 17°5 knots; power, 
9000 = speed, 16 knots. 

Assume these results, exactly, attained, and by the 





3 
Admiralty displacement formula, C = ~~ » we should 
have: 
Blake : high speed, C =290'0; low speed, C = 889°8. 


Battle-ships: high speed, C = 241-2; low speed, C = 266°3. 


I have pointed out: such numbers are, necessarily, 
erroneous, meaningless, and quite inconsistent with the 
correct theory on which such formule were originally 
based. We ought not to have different values for co- 
efficients, in the same vessel, when under the same 
circumstances. I have further shown such variations are 
due to an erroneous hypothesis that the resistance varies 
as the square of the speed, which gives quite incorrect 
deductions, for the same vessel, and is still more mislead- 
ing when employed, as a basis of comparison, between 
different vessels. 

, _— - 73 

As often explained: this incorrect form, E = , by 
taking the logarithms of the members, gives: 

DiV 

Log. E = log. “= + log. V?, 
which is rendered, very approximately, correct, when 
altered into: 

6 

Log. E = log. ath +aV. 
Obviously: the change on the first term of the second 
member is trifling. That upon the second term is very 
important: we change 2log. V into aV, where a is a 
small conditioned constant, of which the analytical value 


dlog. 
a > (The differential coefficient, with respect to 


7 
the speed, of the logarithm of the resistance.) Thus we 


have, for the vessels in question: 


Blake. 
D*ty _— Ty _ 4.2807, Vv “NT T 
1036 + :0728 V = 1:3570 + log. V + ‘0728 V. 





is 


Log. E = log. 


Line -oj-hattle Ships. 
6Y 
Log. E = log. ae 4+ -0805 V = 1:4621 + log. V + -0805V. 
The test, as follows :— 
Blake. Line-of-battle Ships. 


20 «#17 ~~ =«16°0 knots. 
= 16016 1°4560 1-4088 1°2880 = values °0805 V. 
= 13424 1°30101°2480 1:2041 = Vv. 
1°3570 1°3570 14621 1°4621 = __s,, 


4°3010 4°1140 4°1139 3°9542 = log. E (formula). 
4°3010 4°1139 4°1139 3°9542 = », (estimate). 


Trial speeds V = 22 

Values *0728 V 
»» log. V 

>» log. constant = 

Log. E (formula) = 
» (estimate) = 


log. V. 
log. constant. 





As shown, this formula, with special constants for each 
ship, gives results exactly agreeing with the estimated 
powers for the respective speeds. It can also be put in 
another shape, which is probably better adapted to the 
contrast of the coefficients, in different vessels. Thus, 
generally, we may write: 

Log. E = log. D*® V + (V — X) a; 
| or, for Blake, 
| Log. E = log. D-* V + (V — 13-95) 0728; 
; and for “ line-of-battle ships,” 
Log. E = log. D*® V + (V — 12°775) -0805. 
The test as follows :— 








Blake. Line-of- battle Ships. 

Speeds V = 22°0 20°0 17°5 160 

Deduct X = 13°% 13°95 12°775 12775 
Differences = 8 6°05 4°725 8°225 
Hence (V - X)a= “5800 . 3804 255 
Add log. V = 1°3424 1°3010 1°2430 1°2041 
Add log. D-* = 2°3725 2°8725 2°4905 2°4905 
Log. E (formula) = 4°3009 4°1139 4°1139 3°9542 
Estimates = 4°3010 4°1139 4°1139 3°9542 


Here we have perfect agreement between the formula 
and the expected results. It will be seen that by X we 
represent a speed special to the vessel, as constructed, 
when subject to the same circumstances of trial; and 
when the speed V is equal to this, the second part of the 








second member being zero, we obviously obtain, for the 
speed X: Log. E = log. D:® X; so that for Blake :— 
Blake: Log. D*® = 2°3725 
Log. 13°95 = 1°1446 





8°5171 = log. 8290 ind. horses. 
Line-of-battle ships: Log. D°® = 2°4905 
Log. 12°775 = 1/1062 


Log. 8958 I.H.P.= 8°5967 


These are the powers at which these critical speeds 
om ga 12775 knots will be attained, by the respective 
vessels. 

As with the Melpomene, I have already referred to, 
when the vessels come to be tried, very probably, the 
constants from these estimated powers and speeds may 
be found in indifferent agreement with the trial results. 
It is to be hoped—attention being directed to a careful 
study of the matter—the reasons of such changes may 
be better understood. 











THE FRENCH IRON AND ENGINEERING 
TRADES. 


THE new year's prospect in the French metallurgical and 
engineering industries is one of continued inflation in 
prices. During the past few months the rise in raw 
materials has to a considerable extent communicated itself 
to the manufactured iron and steel branches; but the 
increased cost of production has not yet been fully covered, 
and there is every probability of the advance in minerals and 
pig iron proceeding further. Some of the most trustworthy 
authorities incline to the belief that the minimum for 
manufactured iron will have to reach at least £9 before we 
shall see any permanent cessation of the upward movement. 
The current rate is £7 4s. at ironworks in the Nord. This 
likelihood of a rising metal market is considerably increased 
by the outbreak of the miners’ strike in Belgium. There 
are now some 10,000 workmen on strike in the district of 
Charleroi, and as they seem determined to secure their 
object, the result of the struggle is not unlikely to be a 
further increase in the cost of iron manufacture on the 
Continent. . 

The least satisfactory feature in the advancing tendency of 
quotations is that, so far, it has scarcely been justified by the 
augmented proportions of demand. At the moment, indeed, 
the effect of the last rise of 7s. 6d. per ton has been dis- 
tinctly to check buying. In most of the districts, however, the 
mills and forges have ample work in hand, and ironmasters 
declare that the ascending course of raw materials renders 
them little inclined to the acceptance of far forward orders. 
They are, therefore, strenuous in refusing fresh orders at 
anything below the advanced quotations. Consumers, how- 
ever, are in some cases able to fill requirements out of 
merchants’ stocks at prices considerably less than those 
quoted by makers. Thus, finished iron quoted at £7 10s. per 
ton at stations in the Nord has been sold in Paris lately at 
£7 Qs. 6d. and £7 5s. On the other hand, the same class of 
iron is quoted by other sellers in Paris £8 per ton. There is, 
however, little doubt that the stocks from which orders are 
being placed at these low rates are being rapidly exhausted, 
as is indicated by the fact that the latest statistics of the 
deliveries of pig and finished iron into Paris show heavy 
decreases. There was a diminution during September of over 
3000 tons in the entry of manufactured iron into the capital, 
as compared with the import in the same month of 1888. So 
soon as their stocks are exhausted the merchants must 
necessarily quote higher prices, and the ironmasters will be 
able to enforce their advances more strongly. 

Coal and pig iron continue to develope an upward tendency 
in prices. The Longwy Association of Raw Iron Producers 
now practically controls the market, and as the current 
demand from French, Belgian, and German consumers 
exceeds the supply, it has no difficulty in enforcing the higher 
rates which it - declared. Stocks have now practically 
disappeared. Prices at the moment are fully 20 per cent. 
higher than they were six weeks ago. No. 3 foundry iron is 
72s, 6d. per ton in the Longwy district, and before long the 
figure is expected to be raised to 80s. In certain cases this 
last quotation is said to have been already paid for small lots. 
There is a very large foreign demand for ordinary iron at 
65s., and for superior quality pigs as much as 96s. per ton 
has been paid. This heavy cost of pig iron is supplemented 
by the high prices of coal and coke. Furnace coal is now 
quite 16s. per ton delivered to ironworks. The German 
syndicate of coke producers has decided to advance its basis 
price for the ensuing quarter by 4s. per ton, and the quota- 
tion at the ovens will henceforth be 25s. per ton. The 
aggregate effect of these advances in raw material must be 
held to fully justify the action of the manufactured iron and 
steel producers in raising their prices. 

Several of the rolled iron makers in the Meuse and Meurthe 
districts have just taken a decisive step in putting up prices. 
They have raised the rate for the first quality of rolled iron 
to £8 per ton at the works. In the district of Isére the 
steel masters have advanced their prices upon all their pro- 
ducts by amounts ranging from 24s. to £4 per ton, according 
to quality. 

Engineers and ironfounders in the various French centres 
report a very brisk business. Complaint is, of course, made 
of the increased prices of materials, but in many cases this 
difficulty is successfully met by the advancement of selling 
prices. Thus, the ironfounders in the Ardennes district have 
put up prices 20 per cent. all round. Upon machinery of 
all kinds an increase of £2 to £2 10s. per ton is generally 
demanded to cover the increased cost of materials. Of the 
engineering concerns around Paris those most actively 
engaged are the electrical establishments, which are very busy 
indeed. There is an active demand for mining, and iron and 
steel works machinery, the result of the greater activity in 
the home metallurgical industries. Some orders for mining 
machinery have also lately been received from Madagascar 
and certain other colonial and foreign markets. The boiler- 
makers are very busy. Manufacturers of portable railways 
are briskly engaged. There is an improving demand for rail- 
way ironwork, and the trunk lines are now upon the market 
for some important contracts. The Northern Railway of 
France is inquiring for the plates, wheels, tires, and axles of 
twenty new locomotives which it is about to construct. 

An important volume of employment is provided for the 
shipbuilding and marine engineering industries by the con- 
tracts which the Government has just divided between the 
Chantiers de la Gironde, the Chantiers de la Loire, and the 
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Chantiers de la Méditerranée. The scheme comprises the 
construction of three ironclads of 6700 tons each, and of two 
second-class armoured cruisers. The ironclads are to be of 
the Amiral-Trehouart type. One of the principal topics 
among French naval constructors at present, is the improve- 
ment of the torpedo boat designs. The trials of the new 
boats are reported so far to have resulted satisfactorily, but 
no definite statement is yet available as to the increased 
seaworthiness secured by the alteration of shape. 

A committee has been appointed by Government to con- 
sider the Channel Bridge Co.’s scheme for the erection of a 
bridge across the Straits of Dover. Its duty will be to report 
upon the plans of the engineers, and it will be assisted in 
this work by MM. Schneider and Hersent. A great deal of 
interest is being taken in this scheme in France, where, 
since the successful achievement of the Eiffel Tower, gigantic 
engineering proposals have been in much favour. 

In connection with electric lighting, railway extension, and 
the improvement of its water supply, Paris is likely during 
1890 to afford a large volume of employment for the engineer- 
ing and metallurgical industries. It seems that at last a real 
attempt is to be made to remedy the deficient water supply 
which has so long evilly affected the health of the city. In 
the annual account of the Préfect of the Seine, 3,500,000f.— 
£140,000—is put down as the sum to be expended in the 
maintenance and improvement of the existing water supply 
during the year; and M. Yves Guyot—Ministerof Public Works 
—has introduced before a committee of the Chamber a pro- 
posal for putting the supply upon an entirely satisfactory basis 
by constructing fresh aqueducts from five small streams con- 
tributing to the Avre. If this proposal is carried out it will bring 
up the available supply of pure drinking water to the quantity 
estimated as necessary to fulfil the needs of the city—250,000 
cubic metres daily. The present supply from the waters of 
the rivers Dhuis and Vanne is only 114,000 cubic metres, and 
the deficit has to be supplied by the intolerably impure water 
from the Seine. There is every prospect of the scheme being 
successfully carried through, as the main obstacle in the 
shape of the riparian owners’ objections is stated to have been 
overcome. In the meantime another addition has just been 
made to the facilities of water supply in Paris in the shape 
of a new reservoir at Montmartre. This reservoir has a cubic 
capacity of 11,000 metres, and it consists of two totally in- 
dependent sections, one containing 6200 metres of pure river 
water, and the others 4800 metres of water from the Seine. 
It is supplied from a pumping station containing three engines, 
with a total of 140 horse-power. 








ABSTRACTS OF CONSULAR 
REPORTS. 


France: Coal production.—The United States commercial 
agent at Limoges reports: Great satisfaction is felt that the 
French coal mines exceeded their ordinary yield last year. 
The increased output arose from industries and manufactures 
having been more prosperous and through the strikes in 
Belgium, English and German coal mines having limited the 
foreign supply. The average consumption of coal in France 
is about 30,000,000 tons a year. For the last two years that 
amount has been slightly increased, the consumption at the 
end of 1887 being 31,000,000 tons. Of this quantity 21,288,000 
tons was mined in France, and the rest imported. The 
average production in other countries for the same year was: 
England, 165,000,000 tons; United States, 118,000,000 tons; 
Germany, 80,000,000 tons. The output of the French mines, 
which for a long time did not exceed 20,000,000 tons per 
annum, rose in 1888 to 23,000,000 tons. There is an antago- 
nism to English coal, which with such ready access to French 
ports, finds a better market than any other foreign coal. 
Next to English is Belgian coal, the mines being close to 
French manufacturing centres, and the canals affording 
cheap and easy transit. On account of the recent strikes, 
German coal has found a market in Franee, but the long 
distance of transport, together with national prejudice, 
militate against its extensive use. Generally the price of 
coal has had a downward tendency for several years. The 
average price of foreign coal in France was for several years 
12s. per ton; in 1887 it fell to 10s. 4¢d. This forced the 
French companies to reduce their rates, so that coal which 
in 1883 was worth at the mines 10s. 3}d. per ton, fell in value 
in 1887 to 8s.6;,d. From this it will be seen that foreign 
rates govern the home market. Owing to improved appliances 
in mining the companies can produce coal much cheaper 
than formerly, but the very difficult question of labour has to 
be considered. To produce the 21,000,000 tons of coal, with 
an estimated value of £9,000,000, there are employed 92,300 
men, 3200 women, and 7700 children. The number is 
smaller than in 1884, though the quantity of coal produced is 
greater. Labour has received for remuneration the sum of 
£4,400,000, equal to an average per hand of 2s. 11,4d. a day. 
Though the average quantity of coal mined per hand has 
risen from 190 tons in 1884 to 206 tons in 1887, there has 
been little variation in wages. A director of one of the great 
mines, replying to the question why there had not been an 
increase in wages, said, ‘Because we are kept down by 
foreign mine owners, who lower their prices as our methods 
of mining coal are perfected; thus foreigners lower prices 
so as to compete. If under these circumstances we raise 
the men’s wages, the equilibrium will be lost, and foreign 
coal be brought in at the rate of 12,000,000 tons a-year, to 
the great prejudice of the miners, who will see their work 
reduced. Our rule is to pay 46 per cent. of the price of coal 
for labour, but the English, Belgian, and German competi- 
tion keeps us down so close that we have very little liberty of 
movement.” The above facts show the attitude of the com- 
panies, the dread of foreign competition, and how labour is 
dependent in certain cases on, and mustsubmit to be governed 
hy outside circumstances circumscribing the coal and other in- 
dustries within strong but narrow circles. As the margin cf 
profit is very small, it is necessary to calculate very closely 
all the probabilities. The problem is a life-and-death struggle 
between French companies and workmen on the one hand 
and foreign competition on the other. Each party, both com- 
pany and workmen, should understand the exact position of 
one another, so as to avoid a misunderstanding which would 
be fatal to both, and place the coal supply of France at the 
mercy of foreigners. There are movements being set on foot 
and finding great favour that will bring the companies and 
workmen into closer relation with each other, and both seem 
resolved to take from the foreigners as little coal as possible, 
and to make ail efforts to reduce the imports of that article. 
But there are other facts to be noted in connection with the 
coal supply. The natural composition of almost every variety 
of French coal is such that it is unfitted for certain industries, 
the heavy gases and large residue of ashes making its use 
impracticable. In addition, for ordinary heating purposes, 
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English and Belgian varieties are always preferred, there 
being little or no smoke and a greater quantity of caloric. It 
is very certain now under the most favourable circumstances 
that there will always be a demand in France for foreign coal. 

France: Trade of Corsica in 1888.—British shipping enter- 
ing Corsica decreased by 1892 tons, or 24°55 per cent. under 
1887, chiefly due to short crops of citrons, and to the fact 
that although the consumption of coals has greatly increased, 
such strong efforts have been made to keep English coal out 
of the market by importing cheap low qualities of French, and 
even Belgian coal, that for the moment it did not pay to import 
English. The result has been dissatisfaction on the part of 
consumers as to quality, and consequently of the speculators 
as to profit. English coal is now being imported again, and 
will doubtless continue to hold its own. The total production 
of the antimony mines near Bastia, 100 to 150 tons a month, 
is sold for many months to come to England. One of these 
mines is owned in London, and is being worked with success 
under English management, and with the latest appliances 
in English machinery. Asbestos of excellent quality is being 
produced. A part of the central line from Bastia to Ajaccio 
has been opened for a distance of twenty-six miles, and also 
section Ajaccio to Bocognano, twenty-six miles. It is ex- 
pected that the entire line will be opened by 1892, and that 
it will be an inducement to visitors in the winter, as the sea 
passage from Leghorn to Bastia is only six hours, while the 
passage from Marseilles to Ajaccio is sixteen hours. The line 
from Ponteleccia to Palasca is being worked. It will con- 
nect the ports of Calvi and Iles Rousses on the western side. 

France: Trade of Marseilles in 1888.—A decided improve- 
ment has taken place in the aspect of affairs in 1888, and 
although business can scarcely be said to be flourishing, the 
situation is decidedly better. Imports increased by 239,490 
tons, or 10°6 per cent. British shipping entering Marseilles 
increased by 56,735 tons, or 7°75 per cent. over 1887, and in 
proportion of the whole from 15°45 to 16°3 per cent. Coal 
from England increased 28,428 tons, or 9 per cent. Of the 
total quantity, 237,784 tons, or 68°8 per cent. were brought in 
British bottoms, a smaller quantity than in 1887. The 
average sale price for Welsh coal was £1 per ton, f.o.b., some 
contracts for local companies being taken at even less. 
Freights, which were very unsettled during the spring, de- 
creased in the summer, a fair average for the year was about 
9s. 24d. per ton. The increase in the price of Cardiff coal is 
bringing French coal more into the market, and a consider- 
able decrease in the import may be expected. The quantity 
of French coal received in Marseilles during the last four 
years has averaged about 450,000 tons. 

France: Trade of Nice in 1888.—British shipping entering 
Nice decreased by 1985 tons, or 12-2 per cent., under 1887, and 
in proportion of the whole from 9°3 to 7 per cent. Coal in- 
creased by 842 tons, or 3°65 per cent., and in value from £1 
to £1 2s. 23d. per ton. Capital might be advantageously 
employed by at least one British firm in the import of this 
article. Practically, one native house here has the monopoly 
of the trade, and charges the high price of £1 16s. per 
ton, whilst it does not cost them at the very outside more 
than £1, including duty. Coal is extensively used by the gas 
works, all the hotels, and the best class of houses. Although 
Nice has not been a coaling station there are signs of its be- 
coming one for yachts. Were coal less expensive, as it might 
easily be rendered by a little competition, Nice might easily 
become a coaling station for yachts, and Villafranca another 
for men-of-war, of which there is always a certain number 
during winter. The works of the harbour are practically 
completed. 

Italy: Industries of Treviso—The number of independent 
foundries in the province of Treviso, exclusive of those attached 
to any mechanical works, is four, and the number of hands 
employed is forty-two. M. Cuzzi, articles of cast iron, carts, 
pieces for machines, presses, pumps, spindles, tubings, 
wheels, &c. In M. Peraros’ foundry, columns, ornaments, 
tubes, wheels for railway wagons, &c., are cast. M. Longos’ 
type foundry is attached to his chromo-lithography and 
printing establishment. The bronze foundry belonging to 
Signor de Poli was founded in 1453. The production con- 
sists chiefly in church and tower bells. The average'day’s 
work in the foundries is ten hours, and the number of work- 
ing days per annum 300. Wages vary for adults from 
1s. 22d. to 3s. 22d. a day, and for foremen to 6s. 4d. a day. 
Boys and females receive from 3-84d. to 9-6d., or 114d. for 
the women at piece work. The number of mechanical 
workshops is nine, employing 622 hands. The principal, 
that of the Societa Veneta di Construzione Mechaniche e 
Fonderia, employing 400 hands, was founded in 1845, and 
acquired by the company in 1871, since when £40,000 has 
been spent in enlarging the works and fitting them with 
improved machinery. The works, occupying a total area of 
eight and three-quarter acres, are situate one and a-quarter 
mile from the river Lile, which serves for transport to and 
from Venice. In 1881 the annual production was estimated 
at £80,000. The Societa Veneta was the first in Italy to 
construct steam engines with the Corliss gear. From 
thirty to forty traction engines, with their respective 
threshing machines, are manufactured annually, as well as 
hydraulic plant, turbines, &c. A foundry is attached to the 
works. The remaining establishments are much smaller, 
employing from ten to sixty hands. Messrs. Ronfini’s 
products are very varied, and include cast iron fountains, 
lightning conductors, pumps, steam boilers, and other works 
in brass, copper, iron, and zinc. M. B. Ronfini’s pro- 
ductions are of the same kind. Messrs. Loschi Brothers 
construct boilers, copper tubing, gates, ironwork of all kinds 
for buildings, railways, locks, pumps, tires for wheels, &c. 
At M. G. Venturini’s works, which have not been long 
established, drainage pumps, grain cleaners, patent machinery 
for making wax candles, of which there is some export to 
Austria, presses for grapes, pastes, and tallow, steam 
engines are turned out. Castings in bronze and pig iron 
are made for the use of the works. On a smaller scale 
M. L. Teatini makes gates, locks, pumps, roofings, &c. 
An establishment likely to become important is that founded 
about two years ago by Signor G. Comin, and distant 
one-third of a mile from the walls of Treviso. The produc- 
tion consists of iron drawbridges, roofings, ironwork for for- 
tresses and for wagons, boilers, fixed railway material, pumps, 

cc. Steam engines are also repaired. Messrs. Comin 
Brothers in the commune of Casier Neur, Treviso, make all 
kinds of agricultural implements. Signor Rebellato con- 
structs complete mechanisms for hydraulic mills, steam 
rolling mills, &c., and repairs threshing machines and trac- 
tion engines. The iron used for the above works is for the 
greater part Italian. The steel is English and German. 
The machine tools are chiefly of foreign make, some English. 
The average day’s work in the above establishments is from 
ten to ten and a-half hours, and ithe average nymber of 
working days per annum is 300.°. “She wayes yvary—for 





adults from 1s. 23d. to 2s. 9$d., and for boys from 1:92d. to 
1s, 23d. a day. The province contains twenty-two small 
forges—Magli—for working iron, in which chiefly knives and 
scythes are made. The gasworks of Treviso employ twenty- 
two hands at the average daily wages of from 1s. to 2s, 93d. 
Newcastle coal is used. 








THE DRYPOOL BRIDGE, HULL. 


Tuts bridge, illustrated on e 6, crosses the river Hull, 
and connects the Old Town and the East District of Hull. It 
is known as the Drypool Bridge, and was sanctioned by the 
Hull (D 1) Bridge and Improvement Act, 1885; an Act 
obtained by the Corporation after a severe and expensive 
Parliamentary contest. The width of the river where the 
bridge has been constructed is 180ft., and the total length of 
the bridge 197ft. Of this length a short portion at the east 
end is fixed, and the remainder movable, swinging on a turn- 
table supported by six cylinders, sunk into the bed of the 
river to the west of the main channel. Two additional 
cylinders, standing to the east of the channel, carry the west 
end of the fixed portion, and also support one arm of the 
movable portion when the bridge is open for road _traftic. 
Short lengths of river wall have been constructed at the ends 
of the bridge. These walls are composed of cement concrete, 
6 to 1, faced with Bramley Fall ashlar; and are carried upon 
piles, 15ft. long, driven 4ft. into the boulder clay, or toa 
depth of about 40ft. below high-water level. The cylinders 
are of cast iron, 8ft. diameter at the base, diminishing to 5ft. 
at a height of 18ft. above the base; and were sunk in the 
usual way, by excavating from the inside and weighting on 
the top, to a depth of 45ft. below high-water, or about 20ft. 
below the bed of the river. When sunk they were filled with 
cement concrete, 5 to 1, and each tested with a load of 200 
tons. The six main cylinders carry heavy cast iron girders, 
over which works the turntable, consisting of twenty-one 
turned cast steel rollers, 2ft. diameter, tied in by wrought 
iron radius rods toa central pivot, and running upon a turned 
cast steel roller path, fixed to the cast iron girders. The 
upper roller path is also of turned cast steel, and is fixed 
beneath a massive framework of wrought iron girders, carry- 
ing the main girders of the bridge. The main girders are of 
an open trellis construction, 163ft. 4in. in length, and of a 
maximum depth of 19ft., and as will be seen from the 
engravings we give on page 6, their outline is somewhat 
unusual. The two arms of the bridge are of unequal length, 
the long arm over the main channel of the river measuring 
108ft. 4in. from the centre of the turntable, and the short 
arm 55ft., and the difference in the weight of the two is 
counterbalanced by 140 tons of cast iron stowed at.the end of 
the short arm. The top and bottom booms of the main 
girders are of inverted trough section, built up of plates and 
angles; the number of plates, both at the top and sides, 
varying at different points, to correspond with the varyin 
strains. The vertical and diagonal members are pe 
of channels, tees, and flat bars of different sections. The end. 
bays of the short arm are cased in to receive counterbalance, 
and the sides of the casing are ornamented by panels bearing 
the arms of the Admiral of the Humber. The main girders 
are 20ft. apart, centre to centre, and the carriage-way 1s con- 
structed between them on cross girders, 7ft. 3in. apart, fixed 
beneath the main girders. The carriage-way is formed of a 
layer of Gin. grooved and tongued pitch pine planking, laid 
longitudinally and bolted to the cross girders, and a layer of 
3in. creosoted redwood planking, fixed diagonally on the pitch 
pine. The 3in. planking is caulked and made watertight, and 
upon it are fixed wrought iron bars for wheel tracks, and elm 
battens for horse tracks. Footways are formed, outside the 
main girders, of 3in. planking, carried on the projecting ends 
of the cross girders. The extreme width of the bridge is 35ft., 
and the weight of the movable portion is about 480 tons. The 
fixed span at the east side of the river is constructed of two 
plate girders, with cross girders and planking similar to those 
of the movable portion. 

The west approach has been formed chiefly on the site of 
a warehouse, which was purchased and removed by the Cor- 
poration for the purpose. The east approach is formed by a 
street which previously existed, but which has been raised to 
meet the level of the bridge. Both approaches have been 
paved with granite. The bridge is turned by two hydraulic 
rams, each 17in. in diameter, and 4ft. 3in. stroke, fixed to the 
cast iron girders beneath the turntable, and worked by power 
obtained from the Hull Hydraulic Power Company, at a 
pressure of 700 lb. per square inch. Hand gear is also pro- 
vided for use in case of emergency. In closing, the ends of 
the bridge run up adjustable wedges, and are locked auto- 
matically on reaching the proper point. The working levers 
for the rams and for releasing the locking gear are arranged 
so as to be controlled by one man standing near the centre 
of the bridge; and the principal duties of two other men who 
are in attendance, are to stop the carriage and foot traffic, 
and to assist vessels in passing. When the bridge is open for 
river traffic, a clear waterway of 80ft. exists between the 
fenders. The bridge is designed to carry a rolling load of 
25 tons on four wheels, 7ft. apart longitudinally, and 6ft. 
apart transversely; together with a load of 40 lb. per square 
foot on the carriage-way, and 120 lb. per square foot on the 
footways; and the main span was tested by passing a rolling 
load of 30 tons over it, while 135 tons of iron were stacked 
upon it. 

The strains upon all portions of the structure were carefully 
gone into before the preparation of the contract plans. The 
strains upon every member of the main girders under all 
possible conditions, were computed by the graphic method; 
separate series of diagrams being used for—(1) strains due to 
dead weight while the bridge is swinging: (2) strains due to 
dead weight and full distributed live load, with the rolling 
load at various points, while the bridge is supported at the. 
ends; and (3) strains due to dead weight and rolling load, 
together with various portions of the distributed live load. 
The contract plans, thirteen in number, which show almost 
every part of the work in detail, were lithographed full size, 
and copies supplied, together with a copy of the specification 
and quantities, to the contractors who proposed to tender. 
The ironwork and woodwork of the bridge, and the timber 
work of the fenders, were executed by Messrs. J. Butler and 
Co., Stanningley, near Leeds, and the river walls and 
approaches by Mr. T. B. Mather, Hull. We are indebted to 
Mr. A. E. White, borough engineer, for the drawings from 
which our engravings are made. 

The cost of the works, exclusive of parliamentary expenses, 
compensation, and purchase of property, has been as follows: 
—Ironwork, &c., £12,102; river walls and approaches, £5682; 
other works, £766; total, £18,550. The works were com- 
menced early in 1887, and the bridge was formally opened in 
September, 1888. 
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RAILWAY MATTERS. 


Tue work of laying the rails for the Ismidt-Angora 
Railway has been commenced. 


Tue scheme for the construction of the City and North 
of London er Railway, of which parliamentary notice was 
given last month, has, it is understood, been abandoned, and will 
not therefore be further proceeded with next session. This must 
not be confounded with the London Central Railway Bill. 


THE total number of personal accidents which occurred 
on the Belgian State Railways in 1888 was 745, against 555 in 1887. 
Of the 745 accidents, 118 proved fatal. On the other railways the 

ersonal accidents numbered 107, of which 34 resulted in death. 
The total length of the State Railways is 6,338,006 metres, and of 
the other railways 2,151,501 metres. 


Tue Foreign-office informs us that the Bulgarian 
Government will probably invite tenders aS year for the 
construction of the Kaspichar-Sofia-Kiistendil Railway. Its length 
will be about three hundred and fifty miles, and it will traverse for 
the most part a fertile district and a rich coal region in the neigh- 
hourhood of Tirnova. It is expected that there will be consider- 
able competition for these tenders, and contractors desirous of 
undertaking the works are recommended to send to Sofia, earl 
this year, a competent person to examine and report upon all 
details. 


THE completion of the Regina and Long Lake Railway 
to Saskatoon, on the South Saskatchewan River, and its promised 
extension early next year to Prince Albert, will open up a new 
district of the north-west territory for settlement. The railway 
will be about 200 miles long. The climate of this part of the 
Dominion is said to be equal to that of any other portion of the 
north-west. The soil is very fertile, and there is every reason to 
believe that there will be a steady and extensive demand for land 
in that region. The Manitoba and North-Western Railway is also 
rapidly pushing its road in the same direction, and the Colonies 
wud India says, ‘ It is quite expected that there will be an exten- 
sive movement in the direction of the country along the banks of 
the two branches of the Saskatchewan River for the next few 
years 


In his report on the accident which occurred on 
November 2]st at Huntly Station, on the Great North of Scotland 
Railway, when a passenger train from Keith, consisting of engine 
and tender, brake van, one composite, one third-class brake, one 
first-class and one third-class carriages, and rear brake van, all 
fitted with the Westinghouse brake, when entering Huntly 
Station, was turned at the north loop points on to the down loop 
line, and came into collision with a down passenger train from 
Aberdeen, Major Marindin says:—‘‘ This collision, which would 
probably have resulted in far more serious consequences had it not 
heen for the satisfactory action of the continuous brake with 
which the up train was fitted, and which was promptly applied by 
the driver, was caused by a blunder of the pointsman, who did not 
carry out the operation of admitting the train in accordance with 
the rules of the company, and seems to have lost his head when 
the collision was imminent.” 


For the year ending with September last the traflic of 
the Manhattan Elevated lines in New York shows a lower per- 
centage of increase than for some years past, the figures being as 
follows, including all the lines, for four years:— 


1885-86, 1886-87. 1887-88. 1888-89. 
Passengers... 115,100,501 .. 158,963,232 .. 171,529,789 .. 179,497,483 
Increase over pre- 
vious year... 11,754,862 .. 42,858,641 .. 12,566,557... 7,067,644 
Per cent. of in- 
crease é 21%... 7? .. is 46 


The increase in 1886-87 was the largest in any one year since the 
opening of the roads, and was due to a variety of causes. The 
Railroad and Engineeving Journal says it is not probable that such 
an extraordinary gain will be shown in one year hereafter unless 
under exceptional circumstances—the holding of the International 
Exhibition in the city, for instance. 


Tue Rhine, on a navigable length of 485 miles, has a 
yearly traffic of 5500 vessels averaging 200 tons each, ranging from 
386 vessels of 50 tons to 14 of 1300 tons. On the Danube the 
number of vessels is about 800, ranging from 75 to 25 tons, average 
200 tons. On the Elbe the number is 9400, average tonnage, 106. 
From Vienna there may be reckoned three great water-ways :— 
(1) The Danube ; (2) the Danube-Oder Canal, giving communica- 
tion with Prussia; and (3) the projected connection from this 
canal to the Elbe. The Railroad and Engineering Journal says :— 
On the Danube the westward limit of navigation is at present 
Regensburg, 281 miles from Vienna, although it is probable that 
the channel as far as Ulm, 131 miles further, is well suited for 
chain traction. Connection could be made with the Rhine in 
either of two directions, firstly, from Dillingen, about 31 
miles below Ulm, +4 Kénigsbronn — 1640ft. above _ sea- 
level— to the Neckar, and from C tadt to heim ; and 
secondly, by Kehlheim, Niirnberg and Bamberg—1375ft.—to the 
Main, and thence from Frankfort to Mainz. 


Ir seems that the historic American locomotive, 
“General,” has been sold to the Empire and Dublin Road for use 
on a construction train, and an American paper siezes the oppor- 
tunity to recount its exploit as follows:—“ apo the old ‘General’ 
which figured in ‘Anderson’s Raid,’ a brief sketch of which is as 
follows: One day in 1863 a train from Atlanta stopped at Big 
Shanty. This engine was attached to it. While the conductor 
and all the trainmen were inside eating, Captain Anderson, a 
Federal officer, with several men, boarded the engine, detached it 
from the train, and ran off with it towards Chattan Captain 
Anderson’s intention was to tear up the track and burn all the 
bridges on the Western and Atlantic road between Atlanta and 
Chattanooga, so as to deprive the T Confederates of com- 
munication with Atlanta. After a run of about forty miles the 
fuel gave out. After ten further the steam gave out, and as the 
conductor, Captain Fuller, was close upon the party with another 
engine, Captain Anderson and his men took to & woods. All but 
three were captured and taken to Atlanta, and hanged as spies. 
Anderson was among the number. That was twenty-six years ago, 
and the engine has been in use at times ever since, although it has 
been several times repaired.” 








THE interdict agains briquette foot-warmers in Paris 
cabs—referred to in a note in last week’s issue—has been taken off 
on account of pressure brought to bear on the Prefect of Police. 
Parisians, especially p gee J the present influenza epidemic, prefer 
the remote chance of asp yxiation to the inconvenience of cold 
feet; and the chaufferette, without provision for taking off the gas, 
Was restored as an appropriate Christmas box ; a conspicuous notice, 
however, warning the ‘‘fare” not to keep the windows entirely 
closed for any considerable length of time. Jehu is jubilant, as 
the qualification « chauffée” of his voiture morally necessitates the 
addition of a handsome pourboire to the lation 1f. 15c.=10}d., 
rw the course. Still, he is not completely happy. During the 
reg age he was glad enough to pay the master so much a-day for 
; e hire of his horse and cab, and keep all he could get in addition 
from provincials and innocents abroad. Now, however, he is 
agitating for a fixed wage, and letting his master take the risk. As 
a result of several meetings, influentially presided over, 
<e abmen’s Association, three separate counters, each with 
wo dials, one recording the time and the other the dist: 


NOTES AND MEMORANDA. 


THe Observatory of Paris gives a mean temperature 
higher by 0:7 deg. than that of the surrounding rural districts— 
10°7 deg. as compared with 10°0 deg. of the Parc Saint-Maur 
Observatory. 


AN incandescent lamp —Swan’s 16-candle power, 
46 volts—on an installation in Ireland, is reported to have lasted 
for 11,005 hours before it give way. Several others lasted for over 
8000 hours, and the average life of thirty-one lamps was 4227 
hours, 


Ture weekly return of the Registrar-General shows 
that the deaths registered in twenty-eight great towns of England 
and Wales during the week ending the 28th ult. corresponded to 
an annual rate of 21°9 per 1000 of their aggregate population, 
which is estimated at 9,555,406 persons in the tniddle of this year. 
The rate varied from 11°6 at Norwich to 31°4 at Blackburn. 


In London 1815 births and 1690 deaths were registered 
during the week ending the 28th ult. Allowing for increase of 
population, the births were 587, and the deaths 246, below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had increased 
in ~ tive preceding weeks from 16°5 to 21°8, declined again last 
week to 20°3. 


For the first time in the history of the British Post 
Office, the Indian mails were recently delivered in London under 
fourteen days. The letters which left Bombay at five o’clock p.m. 
on November 29th, were received by addressees in the City on 
December 13th, at three o’clock p.m., and it was possible for mer- 
chants to reply the same evening, and let their correspondents in 
India hear from them in a day or two over a month. 


THE steamship City of Paris arrived at Queenstown on 
Tuesday from New York, having accomplished the passage in 
5 days 22 hours 50 minutes. This is the fastest recorded eastward 
passage, and beats by seven minutes the best record of the same 
vessel, While the City of Paris was proceeding up the Mersey, 
on the following day, she came into collision with an outward- 
bound steamer, owing to a thick fog. She had her bowsprit torn 
away, and the other vessel had a mast smashed. If she been 
an hour later or earlier in arriving at Queenstown, she might not 
have met with this mishap. 


Tue celebrated “ Dutch hand-made paper” is chiefly 
made at Maestricht, Amsterdam, and at Apeldovem, a mill which 
sroduces the fine ‘‘ verge de Holland” hand paper, and paper for 
ank notes, loan papers, &c. All sizes are made, but chiefly the 
superior qualities. The mill employs 150 workmen, and produces 
on an average 2500]}b. perdiem. These papers are known through- 
out the world. The Nederlandsche Papier Fabrick at Maestricht 
is the largest in Holland. Its production is largely sent over to 
this country and our Colonies. About 700 hands are employed, 
and all kinds of paper are made, from the more common wrappers 
to the finest book papers. 


A PAPER was recently read before the Paris Academy of 
Sciences, ‘‘ On the Observations of Temperature on the Top of the 
Eiffel Tower,” by M. Alfred Angot. These observations, begun on 
July Ist, are being still continued with a Richard registering ther- 
mometer placed 336 metres above the sea, and about 301 above the 
ground. Compared with those of the Parc Saint-Muir—50 metres 
—they show that the normal decrease of about 1 deg. for every 
180 metres is greatly exceeded in summer and during the day— 
means of the maxima—and correspondingly diminished in winter 
and at night—means of the minima—or there is generally even an 
inversion in the temperatures, the air being then warmer at 
300 metres than near the ground, 


An account has been published of the ascent of Kili- 
manjaro, by Dr. Hans Meyer and Professor Purtscheller. It is 
dated Marangu Jagga, October 9th. The journey from Zanzibar 
to Uawela took exactly a fortnight. On October 2nd they en- 
camped, with a Pangani negro, on the ridge of the plateau, at a 
height of 14,450ft. At an elevation of about 16, t. the first 
snow was seen under cover of the rocks. The travellers say :— 
“* After great exertions we reached, at 1.45, the snow line, and it 
was seen that the highest peak, which was formed of rocks jutting 
out of the snow, was about one and a-half hour's march to the left. 
After resting a day and a-half we set off, on October 5th, to 
bivouac in the Lava Cave, at a height of about 15,200ft., and on 
the next day we repeated the ascent. The peaks were gained 
without particular difficulty, and on the central and highest one, 
19, 680ft. above the sea, the German flag was planted.” . Meyer 
sroposes to call this peak Kaiser Wilhelm Peak. The view from 
ere on the Kibbs Crater—which is 6600ft. broad and 660ft. high, 
and the lower half of which is encased in a mighty belt of ice, 
whilst a volcanic cone of about 500ft. rises in the centre—is mag- 
nificent, 


AN answer to an inquiry on high city water pressure, 
says the Engineering and Building Record published in a recent 
number, is found ina letter to the San Francisco Mining and 
Scientific Press, from Tombstone, Ariz, which says :—‘“‘ Situated in a 
dry country where springs are miles apart, the city is furnished 
with as pure, excellent water as any town in the United States. 
The city waterworks and the Sycamore Spring Water Company 
both furnish good and sufficient water for domestic purposes. The 
latter company has a pipe-line eight miles long that conducts the 
water from the Sycamore springs near the base of the Dragoon 
Mountains. The Huachuca Water Company, an Eastern corpo- 
ration, has expended 500,000 dols. in bringing water to Tombstone 
from the loftiest range of mountains in this vicinity, the Huachucas, 
a distance of thirty-one miles. At the mountains is a reservoir 
holding a million gallons. The pipe leading to the city has a 
capacity of 45,000 gallons per hour. At we, Ree point, where 
this pipe crosses the valley of the San Pedro, it is subjected to a 

ressure of 1900ft. The Tombstone reservoir, with a capacity of 

,200,000 gallons, is 360ft. above the city, and 1100ft. below the 
level of the mountain reservoir. The pipes lead to all parts of the 
town. For fire purposes it has a pressure of 160 1b. to the square 
inch. The Chadwick Land Company, of Boston, in a catalogue 
published some time ago, also gave facts about high water pressure 
in a number of cities. 


At a recent meeting of the Edinburgh Royal Society, 
Dr. John Murray discussed the question of the origin and nature 
of coral reefs and other carbonate of lime formations in recent 
seas. He first referred to experiments which have recently been 
made regarding secretion and solution of carbonate of lime. 
Carbonate of lime remains are found in great abundance at the sea 
bottom in shallow waters, but the amount steadily diminishes as 
the depth increases, until at 4000 fathoms almost every trace has 
disappeared. This is due to solution, as the organisms slowly fall 
to the bottom. Everywhere within 500 fathoms of the surface the 
ocean teems with life. The Greely Expedition was starving within 
10ft. of abundant food, which might have been obtained by 
breaking a hole through the ice and using a shirt as a drag-net. 
Dr. Murray then proceeded to discuss his theory of the formation 
of coral reefs, bringing forward, in reply to objections by Dana 
and others, some recen‘ly obtained facts regarding the existence 
of shallow regions in what is, on the whole, deep water. He 
showed that carbonate of lime is continually produced in great 
quantity in warm tropical water by the action of sulphate of lime 
in lea? 
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0 on effete products. This explains the great growth of 
coral in a regions. The absence of coral on certain shores 
in tropical districts is explained by the uprise of cold water due to 
winds blowing off shore. His paper was illustrated by an elaborate 
series of lime-light diagrams, 





MISCELLANEA. 


Tue Union Steamship Company give notice that the 
company’s London office is removed to South African House, 94 to 
96, Bishopsgate-street, E.C. 


Messrs. Jno. Brrcu anp Co. announce that they have 
opened a head office at 10 and 11, Queen-street-place, London, E.C., 
from which their colonial and foreign export and import business 
will be carried on. 


Mr. R. W. Davies, for many years with Messrs 
Raylton, Dixon, and Co., at the Cleveland Dockyards, Middles 
brough, has been appointed cial to the Rise Carr 
Rolling Mills of Messrs. Fry, Ianson, and Co., ‘Darlington. 


Messrs. Ruston, Proctor, anp Co. announce that 
they have received a cablegram advising them that they have 
obtained the first prize for the best portable engine, and for the 
best thrashing machine, at the Agricultural Exhibition, Santiago, 
Chili. 

Accorp1Né to a cable despatch, the port of Sacramento, 
on the Pacific coast, is in trouble. The recent floods have 
caused a sandbar to form in the harbour, and it is feared that this 
will prevent ships entering, and thus ruin the flourishing town. A 
petition for national assistance in removing the bar has been sent 
to Congress. 


TuHE last of the 67-ton guns required to complete the 
main armament of the Trafalgar has been received at Portsmouth 
from Woolwich and lifted on board. A gun of the same nature 
has also arrived for the Howe. The Trafalgar still awaits the 
receipt of her auxiliary armament of six 4} quick-firing guns, the 
mountings for which are prepared. 


CoNSIDERABLE excitement has been caused by the dis- 
covery of copper in the townships of Blake and Crooks, about 
fifteen miles south of Port Arthur, Ontario, Canada. It is found 
in amygdaloid dykes varying from 15ft. to 40ft. in width, and is 
ex in one instance for a quarter of a mile. Careful assays 
have given 9°27 and 11°40 per cent. copper. Rumours of large 
deals in these lands are current, and will likely develope into 
reality before long. 


THE mines at Newcastle, Dakoto, are, the American 
Manufacturer says, likely to be of some value; coal is taken from a 
great canyon about sixty miles beyond the Wyoming line, and the 
Burlington and ‘Missouri enters this canyon below the mines and 
runs up quite a grade for a few miles, and there in the bluffs, 
which tower 60ft. above the track on either side, a 6ft. to 9ft. 
seam of coal forms one strata of the material cut through in the 
forming of the canyon. 





Tue Indian Engineer says :— The Indian Institute of 
Marine and Mechanical Engineers, which was started afew months 
ago, has now obtained a firm footing and promises to be a success. 
Over 170 members have been enrolled. A large number of marine 
engineers visiting the port take advantage of the institution to 
become members during their stay, the subscriptions obtained from 
them forming a Reserve Fund for members in difficulty or distress. 
The institution has been registered under Act XXI. of 1860.” 


Tue action of the Higher Court in reversing Judge 
Andrews’ decision in New York City, which upheld the injunction 
restraining the municipality from removing overhead electric — 
wires, has been followed by a vigorous renewal of work which that 
decision interrupted. Operations began last Saturday; a large 
number of poles and many thousand feet of wire have been taken 
down, and the city is again in comparative darkness in some 
sections. Four gangs of men have been at work, under the 
direction of the Board of Electrical Control. 


A Sr. Pererspure correspondent of the Times says:— 
“Inview of the approaching departure for Persia of M. de Buetzoff, 
the newly-appointed Minister at Teheran, most of the Russian 
newspapers are urgently pressi the Government to adopt 
vigorous measures to arre t the decline of Russian influence in 
that country, and to regain its former prestige. They especially 
urge the immediate construction of a line of railway touching the 
northern part of Persia, maintaining that such a line would not 
only serve to develope Russian commerce, but also provide Russia 
with the means of keeping up the struggle against the invasion of 
British influence.” 


AN exciting incident occurred on the river Medway at 
Rochester early on Tuesday morning. Two river constables noticed 
in the darkness that the vessel Aid, of Hull, was very low in the 
water, and, on boarding her, they found the water was pouring 
over the deck into the cabin, in which the master and two others 
were asleep. The sleepers being aroused, came on deck, when it 
was discovered that the vessel was stuck in the mud, and could not 
rise with the tide. With the assistance of some workmen who, by 
hauling ropes, caused the vessel to sway to and fro, she was 
eventually released from the mud. The accident was very like that 
which occurred to one of the Forth Bridge caissons. 


A CORRESPONDENT writing on “ Proposed New Electrical 
Terms,” to the editors of the Electrical World, says: ‘‘ A short 
time ago a friend asked me for a convenient phrase to express 
‘current strength,’ or ‘number of amperes.’ Remembering that 
potential is spoken of as ‘voltage,’ I suggested ‘ampage.’ Since 
then the term has found considerable use here and has met with 
favour. To complete the list, another friend contributed ‘ohmage.’” 
Someone mischievously reports that Mr. Musgrave Heaphy thinks 
“damage” would be a useful electrical term. The editor of the 
journal referred to very sensibly says: ‘‘The term ‘amptrage’ 
has been employed to some extent to express the idea of current 
strength, but has not found much favour. The term ‘current’ 
appears to answer the purpose very well, and is one that is 
generally understood.” 


In conclusion of their Engineering Trades Report, 
Messrs. Matheson and Grant say: ‘‘ It may be said that not only 
the extent but the manner of the present revival affords the best 
answer to those who in recent years have sought a remedy for 
depressed trade in legislative alterations of tariffs and currency. 
In comparing the metallurgical and engineering trades of this 
country with those on the Continent and the United States, it is 
evident that the freedom of import and the free scope to engineer- 
ing enterprise which the non-interference of the State allows, tends 
in the long run to the prosperity of all concerned. Wages have 
risen, but the workmen still hold their own in the economy of pro- 
duction against the long hours and under-paid labour abroad. 
The reaction, when it comes, is likely to arise from the extension 
of the productive power which is now going on, rather than from 
a falling off in the demand.” 


Tue tallest smoke-stack in the United States, and, in 
fact, says the Boston Globe, the tallest in the world designed solely 
for the purpose of providing a draught for boilers, is receiving its 
final courses in Fall River, Mass. It is intended to meet the 
requirements of the entire steam plant of the four new mills of the 
Fall River Iron Company. Some idea of its size can be had from 
the following figures, furnished by the contractor. From the top 
of the granite foundation to the cap is 350ft., the diameter at the 
base is 30ft., at the top 21ft., the flue is 11ft. throughout, and the 
entire structure rests on a solid granite foundation 55ft. by 30ft., - 
16ft. deep. In its construction there were used 1,700,000 bricks, 
2000 tons of stone, 2000 barrels of mortar, 1000 loads of sand, 1000 
barrels of Portland cement, and the estimated cost is 40,000 dols. It 
is arranged for two flues 9ft. 6in. by 6ft., connecting with forty 
boilers, which are to be run in connection with four triple-expansion 
engines of 1350-horse power each, 
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H.M.S. SULTAN. 





AnovuTt ten months ago the ironclad ship Sultan while at 
torpedo practice ran upon an uncharted rock in the Comino 
channel. It will be remembered that various unsuccessful 
attempts were made to raise her. At last the work was 
entrusted to Messrs. Baghino and Co.; what they did we have 
very fully described. Their efforts were crowned with success, 
and on the 23rd of December, 1889, the ship arrived at 
Spithead, drawing 14ft. Gin. We have much pleasure in 
placing before our readers a series of views, taken from 
photographs, which illustrate the ship and the nature of the 
injuries which she received very clearly. The Sultan was 
completed at Chatham in 1871, eighteen years ago, at a total 
cost of £374,777, of which the trunk engines manufactured 
by Messrs. John Penn and Sons, Greenwich, absorbed 
£76,000. Her displacement is 9200 tons, and her engines 
indicate 7720-horse power. 
long and 59ft. beam. She carried eight 18-ton muzzle-loading 
guns, four 124-ton muzzle-loading guns, and seven 4-ton 
breech-loading guns, besides a quick firing armament. The 
sum paid to the salvage company for recovering the ship 
and placing her in dock at Malta amounted to £50,000. 


doubtless large expenditure—not yet estimated—which will 
be required to make the hull seaworthy, the Sultan is, even 
in her disabled condition, too valuable a ship to be lost to 
the country. The heaviest item will be the cost of supplying 
her with new boilers and machinery. But in any case these 
would been necessary, and just before she foundered the 
Admiralty had drawn up specifications for fitting her with 
& new set of engines similar in every respect to those for 
which a contract has been accepted to supply the Hercules. 
The new — expansion engines will develope 8500 horses 
under forced and 6000 horses under natural draught, at a 
total first cost of £82,000. 

Notwithstanding the explanations given in our impression 
for September 13th, 1889, it is advisable to say here that the 
observations of the divers showed that the starboard side from 
about 50ft. forward to about 50ft. aft was indented in all 
directions, while in some instances the longitudinals had 
been forced up through the double bottom, whereby the 
frames, and the longitudinal frames more particularly, had 
been smashed and distorted. The most important fracture 


She draws 27ft., and is 325ft. | 


| were covered with black 


95 J 2 | disgusting odour, while the paintwork and furniture looked | 
Notwithstanding this apparently heavy charge, and the | 


| careless workman, the Sultan left Malta on the 9th ult., being | 
| escorted as far as Gibraltar by her colleague the Téméraire, 








41M 


joun fi 





was on the starboard bow, and it was no doubt the damage 
sustained at this point which prevented the ship from rising 
upon being lightened. The difficulty of floating the ship was 
also aggravated by the fact that she lay jammed in between 
two points of rock, so that the divers were compelled to | 
remove by blasting large portions of the obstruction before they | 
could gain access to the damaged part of the hull. When | 
this had been accomplished, the fissures were stopped by means 
of wood, canvas, and oakum, pieces of iron plating being | 
worked over the larger rents and secured to the framing by | 
means of hooks and screw bolts, the whole being made | 
water-tight by the application of tons of a peculiar cement, 
which hardened under water to the consistency of very hard 
putty. She was then pumped out, Messrs. Shand’s pump 
doing admirable service, and floated. She was then towed 
to Malta, but had to be moored in Bighi Bay for the night. 
The next morning she was brought to the head of Somerset 
Dock; but, in consequence of her great draught, it was not 
until she had been relieved of many tons of coal and other | 
impedimenta that she was able to enter. The first thing | 
now was to dry and clean the interior. The decks and hold | 
slime, which emitted a most | 


as though the whole had been blackleaded. As soon as 


| the cleaning and drying of the ship had been com- 


pleted, men were employed to paint and distemper between 
decks, to temporarily make good defects, and to provide | 
accommodation. Preparations were also made to carry out 
such repairs as would enable her to proceed to Portsmouth. 
This was no easy task, as the ship was only a foot from the 
bottom of the dock floor. The bulk of the crushed and 
indented plates were sheathed with wood, patches of plating 
being worked over the holes. When this was completed the | 
ship was floated out of dock, and the blocks raised so as to | 
enable the injuries in the wake of the keel plates to be | 
attended to. She was then redocked and the temporary 

repairs finished. After having narrowly escaped foundering | 


a second time through a valve having been left open by a | 


both ships having been lent from the Channel Squadron to | 
strengthen the Mediterranan Fleet. Arriving at the Rock on | 
Sunday, the 15th ult., and parting company with the Témé- | 
raire, she left for Portsmout. 


| the wind proved favourable for the steam up Channel. 


| shipbuilders, dock and railway companies. 


at 4.30 on the following day in | 





convoy of the Tyne and Seahorse, the former leading by six 
cables, while the latter followed in the rear at the same dis- 
tance. Up to Thursday, when the flotilla arrived off Vigo— 


| whither the Tyne proceeded to telegraph progress to England 


—the weather was very favourable. The wind then freshened 
and blowing from the westward on the port quarter, the 
passage across the bay was particularly rough. As the 


| decomposed stores had apparently found a lodgment in all 


the crannies of the interior, the movement of the ship and 
the washing of the bilges produced so offensive a smell that 
many of the crew sickened. After rounding Cape a 

ne 
Sultan behaved admirably throughout the whole voyage, an 
average speed of about 7 knots being maintained, according 
to Admiralty orders. Soundings were made on board all 
the way home, but not an inch of water was made during 
the whole time. The entire operations, from beginning to 
end, reflects the greatest credit on Messrs. Baghino and Co., 
and, indeed, on all concerned. 

The views on page 10 show the Sultan before she foundered; 
and one copied from a photograph taken as she lay on the 
rocks. The engravings above, from photographs, explain them- 
selves. We may add that the peculiar appearance of one is 
due to the tangle of long weeds adhering to the ship’s bottom. 








St. THomas, CHARTERHOUSE, SCHOOLS.—The Clothworkers’ Com- 
pany’s valuable scholarship of £130, and five years’ free training at 
the City Guilds and Central Institution—Technical Institute—at 
South Kensington, awarded for proficiency in English, elementary 
mathematics, drawing, physics — including chemistry and 
mechanics—has been taken by Philip Sageman, aged 14 years. 
For several consecutive years this prize has been taken by a pupil 
of the above schools. 

SPHINCTER Grip HosE.—Messrs. Merryweather and Sons, of Long 
Acre, who have for some time given considerable attention to the 
manufacture of theirimproved patent Sphincter Grip armoured hose, 
have recently laid down additional plant at their Greenwich works 
for the manufacture, not only of ordinary armoured water hose, 
but also of special piping for use with steam, hydraulic, and com- 
pressed air machinery, a considerable demand now existing for the 
steel wire bound hose amongst engineers, colliery and mine owners, 
One of the large West 
of land docks has, we understand, recently ordered several 
100ft. lengths of this hose after practically testing it for use with 
their hydraulic mains. 
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SCIENTIFIC INVESTIGATION AS APPLIED TO 
THE MANUFACTURE OF IRON AND STEEL. 
By Dr. C. R. ALDER Wricut, F.R.S. 

SEcoND Discourse. 

Development and appropriation of heat in the Mast furnace.—In 
the previous discourse it has been indicated how refined scientific 
inquiries have been made in connection with the chemical phe- 
nomena attending the smelting of pig iron in the blast furnace, 
with the result, not only of clearing up our knowledge of the 
character of the complicated changes connected with the action of 
this form of chemical engine, and the peculiar balance of affinities 
occurring at each and every part thereof, but also of gaining much 
valuable knowledge as to the particular sizes and dispositions of 
furnace and accessories, and the general conditions of working, 
requisite to effect economy of fuel in production, employing heated 
air instead of cold blast being one most important source of such 
economy. 

If it were possible to carry out the smelting of iron under such 
conditions that all carbon oxide formed at the base of the furnace 
became converted into dioxide in passing through the mass of 
materials therein contained, it is obvious that the net chemical 
change would be that expressed by the equation—Fe, 0,+3C O = 
2 Fe + 3C 0, so far as the iron oxide is concerned, that being 
regarded as sesqui-oxide. Hence, 36 parts of carbon would cause 
the reduction of 112 of iron; or 100 parts of pig iron—containing, 
say, 95 to 96 parts of iron and 3 of carbon—would be obtained by 
the consumption of 33 to 34 parts of carbon, or, say, 36 of 
charcoal or coke, allowing for the ash therein contained. In point 
of fact, however, at least double this quantity of carbon, and fre- 
quently much more, is requisite in actual working, owing to the 
impossibility of converting more than a fraction of the carbon- 
monoxide into dioxide oy furnace itself. It hence results that, 
as a large quantity of bustible pes from the top of the 
blast furnace, this can be made to take the place of coal, &c., as 
fuel for raising steam for working the blowing engines, hoists, 
&c., and for heating the blast. e effect of using hot blast 
instead of cold being primarily to raise the temperature of combus- 
tion at the tuyere level, one result of heating the blast is to facili- 
tate the reduction of impurities by subsidiary ili 





y reactions—silicon, 
phosphorus, &c.—and accordingly for a long time cold blast pig 
was ed as superior to hot blast metal made from the same 
ore for the subsequent manufacture of wrought iron. The saving 
of fuel effected by hot blast, however, is so considerable, that at 
the present day but little cold blast pig is made compared with the 
quantity of hot blast metal run, the more so as the production of 
wrought iron has been largely superseded by the manufacture of 
soft steels or ‘‘ingot metals.” 

The heat developed in the blast furnace is obviously due to two 
causes—first, the formation of corbon-monoxide at the tuyere level 
by the action of the oxygen of the blast on the fuel; in round 
numbers, 1 part by weight of carbon thus burnt evolves enough 
heat to raise the temperature of 2400 parts by weight of water 
1 deg. C.; second, the transformation—as the end result of a series 
of c —of more or less carbon-monoxide thus formed at the 
base of the furnace into carbon-dioxide whilst passing upwards; in 
round numbers, 1 part by weight of carbon contained in carbon- 
monoxid parts by weight—when burnt further to carbon- 
dioxide, evolves enough heat to raise 5600 peels ae of water 
ldeg. C. Besides these two sources of heat, hot blast also 
brings in heat in quantity proportionate to its temperature. The 
total heat thus sewed § in, and brought into, the furnace is 
expended in the following ways:—Part is employed in heating the 
products that escape from the furnace—viz., the waste gases and 
the molten pig cinder; part is used up in effecting the chemical 
decompositions that occur as the net ts of the varied chemical 
actions going on, viz., deoxidising iron oxide, reducing the non- 
metals—silicon, phosphorus, sulphur—taken up as impurities by 
the pig, and separating the carbon present in the pig from carbon- 
monoxide ; and to a small extent in producing other actions, more 
especially in decomposing calcium carbonate—when limestone not 
wholly calcined previously is used as a flux—decomposing aqueous 
vapour contained in the blast, the hydrogen of which mostly 
escapes free in the issuing gases ; and evaporating water from moist 
coke, &c. The remaining balance of heat is lost in a variety of 
ways; by radiation from the furnace walls, ing by air convec- 
tion, conduction to the earth from the base of the furnace, &c., 
and in the water used for cooling the tuyere nozzles to prevent 
their fusion. 

Certain of these heat expenditure items are constant in amount 
for a given character of pig made, issuing molten from the furnace 
at a constant temperature, whilst the other items necessarily vary ; 
thus the heat carried out of the furnace by the waste gases 
depends on their composition and temperature; that by the 
cinder, on the nature of the ore and flux used, which influence the 
weight and specific heat of the cinder produced—its temperature 
may be taken as constant = that of the pig; that lost by conduc- 
tion and radiation, Kc., on the size of the furnace, and the thick- 
ness of its walls. The following table represents some of the latest 
figures published by Sir Lowthian Bell, being recalculated from 


in height. With cold blast the coke employed amounted to 45 cwt. 
~ ton of metal, which was reduced to about 29 ewt. by employing 

ot blast at 485 deg. By raising the height of the furnace from 
48ft. to 80ft. the coke consumption was further reduced to about 
224 ewt., whilst by increasing the blast temperature to 695 deg. a 
further reduction of fuel of more than | cwt. per ton was effected, 
the consumption now being 21} cwt. of coke per ton of pig. 

In the case of furnaces smelting Cleveland ironstone, the effect 
of raising the blast temperature from below 500deg. to 700 deg. 
and upwards appears to be somewhat less marked than when other 
ores are employed ; for example, two furnaces employing a mixture 
of Cleveland ironstone and hematite, and similar in all respects 
except that one was driven with a blast at 455 deg. and the other 
at 718 deg., were found to require respectively 22} ewt. and 18 ewt. 
of coke per ton of iron. Many similar results have been recorded, 
the precise amount of saving effected by intensely heating the 
blast varying considerably in different cases; but in general the 
economy effected is so far marked that regenerative stoves capable 
of furnishing high temperature blast-—700deg. or upwards—are 
now largely employed in preference to the older forms of heater 
capable only of giving blast at 450 deg.—500 deg. 

n the instance above mentioned, where Cleveland ore was 
smelted in an 80ft. furnace, with blast at 695 deg., so as to diminish 
the coke consumption to 21} cwt. per ton, the total heat requisite 
—4505 units—was furnished as follows, The coke used contained 
about 92°5 per cent. of carbon, and 7*5 per cent. of ash, sulphur, 
moisture, &c.; whence the carbon burnt to carbon-monoxide at 
the tuyeres was about ‘972 parts per unit of pig. Of this about 
2205 parts ultimately b CO, lusive of the C O, due to 
the limestone—so that the heat development was :— 

Heat brought in by hot blast he 
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Carbon burnt to CO < 2400 = 2333 
” » CO, ..°2205 x 5000 = 1235 
4300 
eee: *2205 ° ; 
indicating that ——— = 22-7 per cent. of the carbon burnt to 


972 
carbon-monoxide at the tuyeres became ultimately converted into 
carbon dioxide whilst passing through the furnace. Of course 
this percentage does not re} nt the proportion of carbon-dioxide 
to monoxide subsisting in the exit gases, as the former is increased 
therein by the it due to the limestone flux, whilst the latter 
gas is diminished because a portion becomes reduced to free carbon 
—which is taken up by the pig—so that it does not pass out with 
the exit gases ; making allowance for these two sources of variation 
the proportion of carbon in the form of C O, to the total carbon 
contained in the gases would become raised to nearly 30 per cent. 

The preceding figures refer to the production of the same kind 
of pig in each case—No, 3—when other kinds of pig are made the 
figures will be a little different. Thus, to produce a more crystal- 
line pig, No. 2 or No. 1, a slightly larger coke consumption is prac- 
tically found requisite ; roughly about 2 to 2°5 per cent. of the 
weight of the pig—some } cwt. per ton—for each rise in the num- 

red scale—i.c., from 4 to 3, 3 to 2, or 2 to1; whilst, on the 
other hand, white iron could be produced with a somewhat lessened 
consumption of fuel. Analogous results have been observed in the 
case of furnaces smelting ores other than Cleveland clay ironstone, 
e.g., hematite. This largely arises from the fact that, in order to 
produce a larger-grained crystalline pig, the metal must issue from 
the furnace at a higher temperature, so that the heat expenditure 
is increased in proportion to the rise of temperature requisite; the 
metal, being hotter, takes a longer time to cool, and consequently 
developes a larger crystalline grain by permitting graphite to ex- 
foliate more readily prior to and during solidification. Possibly 
also, in some instances, the — -grained pigs contain a larger 
proportion of total carbon, but this is not invariably the case. 

e result of various observations of similar character made 
with furnaces smelting Cleveland ironstone has been to show that 
no marked advantage in the proportion of carbon monoxide con- 
verted into dioxide is obtained by increasing the height beyond 
80ft., higher furnaces up to 104ft. producing no better results in 
this respect, so that 80ft. may be taken as the limit of height of 
column of materials for this kind of ore, But lower limits than 
this are found with other classes of ores, especially those of more 
easily reducible character, so that 50ft. to 60ft., or even less, in 
height is practical! ly found to be more advantageous in such cases ; 
for instance, the following sets of observations may be noticed, 
made at Askam-in Furness and at Wrbna by Crossley and Tiinner 
respectively. In the first case the height was 67ft., and the ore 
smelted a mixture of hematite and Red Bay ore—an aluminous 
ore—coke being the fuel; here the nature of the earthy impurities 
contained in the ores used was such as to considerably diminish 
the quantity of limestone requisite as flux, and consequently to 
decrease the be yey of heat carried away by the molten cinder. 
In the second case the furnace was only 36ft. high, and the ore 
used was a spathic ore—calcined—the other mineral constituents 
of which were such that no limestone at all was required as flux, 
whilst the percentage of iron in the ore was much greater than in 
the case of Cleveland ironstone; the quantity of cinder formed 

r unit of pig was consequently still further diminished, and the 

eat carried away by the molten cinder proportionately decreased. 








those given in his presidential address this autumn to Section B of 
the British Association ;} the numbers represent the heat expendi- 
ture expressed in parts by weight of water heated 1 deg. C. during 
the formation of one part by weight of pig iron smelted from 
ay 08 Cleveland ironstone with incompletely calcined limestone 
as flux :-— 

Coustant Requirements. 

















Heat absorption during reduction of Fe from Fe2 03 . 1655 
- % Cc a ae 
as ed “4 sulphur, silicon, and 
phosphorus .. 209 
Heat carried away by molten pig .. 
2266 
Variable Requirements, 
Height of furnace in ft. | 48 48 80 80 
Temperature of blast) 
(Centigrade) .. atmospheric 485° 485° 695° 
Heat carried away by 
molten cinder .. ..| 930 866 836 738 
Do. do. by waste gases..| 1474 924 552 5 
Heat lost by radiation,| 
&c.,and cooling tuyeres) 285 350 351 472 
Causticising limestone 
_ Sie $33 2065 253 204 
Evaporation of moisture 
ie ee ae 31 21 16 15 
Decomposition of aque-) 
ous vapour in blast ../ 271 | 167 136 120 
sss | 204 2144 2084 
Constant requirements 2266 2266 2266 2266 
Total .. 5500 | = 4890 4410 4300 
Coke employed per unit 
of pig els ee ee 2°25 1°446 1°116 1°062 
Do. do. in cwts. per ton 
Sab: kk be Le 45°00 28°920 22-320 21°240 














These results are simply a few examples out of many similar 
sets of observations, selec’ in order to illustrate the saving’ in 
fuel effected by progressive increments in the temperature of the 
blast, and also by increase in the size of furnace from 48ft. to 80ft. 


1 Sir Lowthian Bell the carbon dioxide contained in the flux 
as becoming entirely converted into monoxide in the upper part of the 
furnace by acting on the carbon of the fuel ; and hence introduces another 
item of heat consumption for this purpose into the table of requirements ; 
this further plicates the calculation, as the carbon of the fuel thus 
gasified must be subtracted from that fed into the furnace to find that 
actually burnt at the tuyére; whilst all the C Oz. leaving the furnace 
wust be regarded as formed by further oxidising C O, 











M er, the lesser admixture of inert earthy matter—and 

ibly also a more susceptible physical condition—enabled the 
erric oxide present to act more rapidly on the furnace , 80 
that a notably larger fraction of the carbon-monoxide formed at 
the tuyeres became converted into dioxide whilst passing through 
the furnace than was ible with Cleveland ironstone, notwith- 
standing the much smaller dimensions of the furnace. 


Coustant Requirements, 


Askam. Wrbna. 

Heat absorption during reduction of Fe from 
Fes Og and of carbonfromCO .. .. .. .. 1751 1620 

Do. do. during reduction of Si (P and 8 practi- 
I oN eit ees chek ie ae 120 50 
Heat carried away by molten pig .. 340 
: 2201 2010 

Variable Requirements. 

Heat carried away by molten cinder .. 413 308 
” ” y waste oe 609 330 
Other sources of heat expenditure sil 292 
1833 930 
Constant requirements 2201 2010 
4034 2940 
Coke (or charcoal) per unit of pig .. 375 07 


os eb oe a 

* a in cwts, per tonof pig .. .. 223... 140 

Tn the case of the Askham furnace, the fuel consumption was 
notably less than with 48ft. furnaces smelting calcined Cleveland 
ore, but slightly greater than the same when 80ft. in height ; whilst 
with the Wrbna furnace the fuel used was less than two-thirds of 
that requisite for the Cleveland ore furnaces even under the mos 
favourable conditions. In each case, owing to the smaller t 


Wrbra. 


Total C burnt to C O 


oe 63) x 2400 = 15 
Part of C burnt to C O2 1 


a1 
“217 x 5600 = 121 
alee ae 1 


2 
4 





Heat brought in by hot blast 213 
2940 
Hence 162. 15-2 per cent. of the carbon-monoxide formed 
10625 es ; 


at the tuyere level was converted into CO, in the Askam 
O17 

furnace, whilst rs = 34:4 per cent. was so converted in the 
Wrbna furnace, the larger proportion observed in the latter case, 
as compared with Cleveland furnaces, working under the best con- 
ditions, being chiefly due .to the more easy reducibility of the ore, 
but partly also to the circumstance that white iron was run instead of 
grey; whilst the smaller proportion found with the Askam furnace 
was mainly due to the fact that a very grey Bessemer pig was 
made, ‘The same furnace was found to make forge iron—lowest 
quality of grey metal—with an expenditure of about 10 per cent. 
less coke than when making this Bessemer pig; in which case, 
taking the total heat requirements and the heat brought in by the 
blast as being the same as before, the proportion of carbon-dioxide 
formed in the furnace would not materially differ from that 
observed with the Cleveland furnace, 

Total CburmttoCO .. ,. .. .. 

Part further burnt to C Og .. 

Heat brought in by blast 


“056 x 2400 = 2204 
208 x 5600 = 1163 
4034 
“08 = 21°8 per cent. 
“You 

It may be noticed that American experience with furnaces 
employing charcoal or anthracite does not point to any marked 
difference in the end result as compared with European practice 
so far as fuel consumption is concerned. More easily reducible 
ores enable somewhat larger fractions of the CO formed at the 
tuyeres to be converted into C O, in the furnace when of the most 
suitable dimensions; but even in the most favourable instances 
no particular superiority over European results is observable, 
whilst in some cases, owing to more difficult reducibility of ores 
and other unfavourable conditions, the fuel consumption is dis- 
tinctly increased owing to the smaller proportion of C O, formed, 
On the whole the general result of investigations on the subject 
is to show that 33—40 per cent. of the CO formed at the tuyeres 
may under the most favourable conditions be converted in the 
furnace into C O,; but when limestone is uisite as flux, and 
ore largely mixed with earthy matters are emeieped, the evolution 
of carbon-dioxide from the flux and the mechanical retarding action 
of earthy matters in diminishing the rate at which reduction goes 
on in the upper region of the furnace—perhaps also aided by 
peculiar physical conditions of the iron oxide present—jointly 
prevent so large a proportion of CO, being formed, 20 to 25 per 
cent. being a usual average in such cases, still smaller fractions 
in the most extreme instances. 

When only 25 per cent. of the fuel is burnt to CO, and 75 to 
CO, the effective heat production, or “duty,” is largely decreased 
as compared with what would be developed were all burnt to C O,. 
Thus :— 

100 parts burnt to CO 


re ae 100 x 2,400 = 240,000 
25 parts further burnt to CO, .. 


25 x 5,600 = 140,000 
100 x 80,000 = 800,000 
= 47°5 per cent. 


| Fea ere: 

100 parts burnt entirely to CO, 
Duty = 380,000 
800,000 


é.e., less than half the useful effect due to the quantity of fuel 
employed is produced inside the furnace. 

Did time permit, many other interesting points might be brought 
forward in connection with this subject ; but what has been said 
will suffice to give a general idea of the scope of and objects 
attained by the a of scientific inquiry to the process of 
blast furnace smelting.? Let us then pass on to the consideration 
of some analogous applications in connection with steel making pro- 
cesses, 

A ideration of the ch 1 difference between cast iron, 
wrought iron, and steel, leads to the conclusion that if it were 
possible to oe a cast iron sufficiently free from impurities 
other than carbon, it might be practicable to convert this into 
steel by interrupting the refining or puddling operation whereby 
wrought iron is produced at a stage before all the carbon is 
eliminated, so that iron with sufficient remaining carbon to give 
a steely character should result. In point of fact, processes sub- 
stantially of this character have been long in use, but owing to 
the want of homogeneity of texture exhibited by this kind of 
steel in common with all forms of wrought iron, the product 
obtained was usually far from being of as good quality as that pre- 
pared by purifying special brands of pig eee aunalley of Swedish 
origin smelted from special ores by means of charcoal—and sub- 
sequently acierating by cementation. A little after the middle 
of the present century, however, a new departure in this direction 
was made by Bessemer—now Sir Henry—who conceived the 
then novel and wonderful idea that by heating cast iron to 
fusion, and then blowing air through it, the carbon would be 
burnt out and enough heat guneented to keep the product fluid ; 
so that by applying the air blast for suitable periods of time, 
either entirely decarbonised iron or partially carbonised steel 
should result. In actual practice, however, much difficulty was 
experienced in regulating the blow so as to decarbonise to any 
given required extent and produce steel of given quality, whilst 
the spetaation of wholly decarbonised metal of good quality 
ool only be obtained by accident, a blow of too short duration 
leaving carbon in the metal, and one lasting too long “ burning” 
the metal and making it brittle and useless through presence of 
oxide. Moreover, the non-metal phosphorus was found to be 
incapable of removable in the vessels then used, lined with 
silicious matter on account of its infusibility at the high tem- 
perature maintained. These difficulties were finally surmounted 
partly by Mushet’s improvement of continuing the blow until all 
carbon was burnt out, and then getting rid of oxide and com- 
municating accurately measurable proportions of carbon by 
adding weighed quantities of fused “ spiegeleisen” to the blown 
metal, partly by selecting pig iron free from ange goon to begin 
with. e ultimate result of the introduction of products thus 
obtained was greatly to decrease the demand for wrought iron, 
inasmuch as a fused product, or “ingot metal,” being neces- 
sarily more homogeneous than wrought metal can possibly be, is 
consequently considerably stronger as regards its power of 
resisting strains, so that the same strength is obtainable with a 
smaller weight of ingot metal than is possi le with wrought iron. 

The invention of “regenerative” furnaces by Siemens, by 
enabling much higher temperatures to be obtained with a given 
fuel consumption, afforded the means of preparing ingot metal of 

haract 1 to that of Bessemer metal in various other 











of heat carried away in the cinder and in other ways, the total 
variable a were Jess than with 80ft. Cleveland ore fur- 
naces ; whilst the constant requirements were also less, owing to 
the absence of phosphorus and sulphur from the pig; but with the 
Askam furnace the proportion of carbon monoxide converted into 
dioxide in the furnace was considerably less, and in the Wrbna 
furnace distinctly greater, than with the Cleveland 80ft. furnaces ; 
thus, ad unit of pig in the Askam furnace 1 rts of carbon 
were burnt—contained in 1°1375 parts of coke—and in the Wrbna 
furnace *63 parts—contained in ‘70 of charcoal—the heat develop- 
ments being respectively— 





Askam. 
TotalC burnt toCO .. 1°0625 x 2400 = 2550 
Part of C burnt to C O2 os 162. x «5600 = 97 
Heat brought in by hot blast me uchen 577 
4034 





ways. Thus, by melting together cast iron and wrought iron, an 
intermediate product is readily obtainable, consisting of an ingot 
metal of low degree of carburisation ; whilst by fusing together 
cast iron and a small proportion of a fusible oxide of iron, the latter 
becomes reduced by means of the carbon = in the former, 





thus again furnishing an i metal with but little carbon. Or 
again by the reaction of solid coal, &c., on fused iron oxide at an 


intensely high temperature, metallic iron is precipitated in the 
fluid state, much as silver is separated from melted silver chloride 
on dropping in a fragment of zinc, which iron can either be directly 
employed as such, or may be added to fused cast iron, producing a 





2 For further information as to the development and Se . of 
heat in blast furnaces and allied points, vide ‘Chemical Phenomena of 
Iron Smelting,” by I. Lowthian Bell (Routledge). Also the lecturer's 
monograph on “Iron and Steel,” in the recent edition of the “ Encyclo- 
pedia Britannica.” 
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soft steel or ingot metal. In these ways the ‘ Siemens-Martin,” 
the ‘‘Ore,” and the “Precipitation” processes are arrived at, as 
well as various combinations and modifications of them. 

None of these ingot metal processes were to any great extent suc- 

cessful in eliminating phosphorus from phosphorised pig so long as 
bricks of silicious material, ganister, and such like infusible materials 
largely consisting of silica were employed as furnace linings ; in the 
ordinary puddling furnace, on the other hand, most of the phosphorus 
present is readily removed, the lining or fettling in this case being 
much less silicious. Laborivus investigations into the cause of this 
difference by Griiner, Lowthian Bell, Snelus, Thomas and Gilchrist, 
and others, ultimately revealed the fact that whereas admixture 
of phosphorised iron with iron oxide, lime, or certain other 
“basic” matters, would permit of the oxidation of the sa 
phorus, and its removal in the cinder as a phosphate, any large 
admixture of silicate in the cinder prevented this action taking 
jlace unless a proportionately larger quantity of lime or other 
es matter were also added. Since silicious bottoms and 
linings to Bessemer converters and regenerative furnaces neces- 
sarily give rise to silicious cinder, it became evident that if cal- 
careous or magnesian linings could be substituted, the removal of 
phosphorus from phosphorised pig might be expected, as then 
the conditions would be more favourable to this operation. As 
practical experience bore out this view, the * basic process” for 
preparing ingot metal from phosphorised pig came into use, con- 
sisting essentially of the ordinary Bessemer treatment in a 
converter lined with bricks of indurated calcined magnesian lime- 
stone or similar materials, One of the latest developments in this 
direction is now emerging from the experimental stage in the works 
of Messrs. Bell Brothers, at Clarence, Middlesbrough, to whom I 
am indebted for many of the specimens illustrating iron manufac- 
ture exhibited to-night, and at the preceding discourse. This 
substantially consists in the use of a Siemens regenerative furnace, 
fitted with a bottom of highly infusible chrome ore instead of 
calcareous or magnesia bricks; highly phosphorised Cleveland pig, 
containing 1°5 and upwards per cent. of phosphorus, being readily 
dephosphorised in such a furnace by employing a modification of 
the ore process, so as to produce a steel containing not more than 
0°05 per cent. of »yhosphorus, and usually not more than 0°02 per 
cent., and equal in tensile strength and general physical qualities 
to the best hematite Bessemer metal. 

The importance, not merely from a national, but even from a 
cosmopolitan point of view, of technical investigations like those a 
faint sketch of which I have endeavoured to lay before you, 
cannot be over-rated, as tending to cheapen the production and 
improve the quality of the most indispensable material used in 
civilised life. ‘Technical education in its highest form and in rela- 
tion to the chemical industries might be defined as that kind of 
instruction that is calculated to teach intelligent men how to carry 
out analogous inquiries in other directions, and how to make use 
of the results thereby obtained. 

Course I]. of the series of evening discourses in University 
College, London, will be given on Wednesday, January 15th, by 
Dr. W. 8S. Squire, chemical engineer, ‘‘On some Considerations 
as to the Economic Use of Fuel ;” and on January 22nd, Wednes- 
day, by C. T. Kingzett, F.C.S., F.1.C., on “Chlorine, its History 
and Manufacture,” at 8 p.m. in each case. The discourses are for 
engineers, chemists, and manufacturers, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





EXPERIMENTAL ENGINES, 


Sir,—After a careful study of the abstract of Professor Osborne 
Reynolds’ valuable paper on ‘‘ Triple-expansion Engines and Engine 
Trials,” published recently, I have been much surprised at your 
leader on ‘‘ Experimental Engines,” in your issue of December 20th, 
which appears to be hypercritical in a high degree. Would it not 
Sir, have been more instructive to your readers, if you had 
discussed more fully the excellent results obtained with these 
engines, instead of indulging in illogical speculation as to the best 
type of experimental engine! You say, “It seems to us, and we 
fancy that most engineers will agree with us, that the 
value of instruction in steam engineering depends very 
much on the similarity of the conditions under which they are 
given with those which obtain in practice. It follows that steam 
engines used by students should be very like those ordinarily 
used.” If engineering colleges were possessed of unlimited 
funds, so that they could provide a locomotive, a marine engine, 
and some a of stationary engines, no one could question this 
statement; but as this ideal state of things does not obtain in 
practice, and seeing that engineering colleges have to educate 
students for all three branches, it follows that the type of engine 
which is convertible into the greatest variety of forms is the 
best adapted for this purpose. Taking all these circumstances 
into account, these engines, instead of being ‘‘ the worst example 
of steam machinery it is possible to conceive,” are unqusihinnaliy 
the nearest approach to ideal requirements yet in use in this 
country. Wherein lies the advantage of the single cylinder 
engine at Finsbury Technical School over one of the above engines 
worked by itself direct from the boiler to illustrate simple expan- 
sion! Engineering students who are capable of deriving any benefit 
from steam engine trials are not, as you appear tacitly to assume, 
so destitute of brains as to suppose that every fitting on a con- 
vertible experimental engine is an essential requirement of every 
steam engine. With regard to the engines all being disconnected, 
no doubt Professor Reynolds had some special object in view in 
doing this during his investigations ; but that is no detriment to 
the engines, as there can be no difficulty in coupling them, if he 
thinks fit. On the subject of ‘Combining Diagrams,” you say 
“that engineers have by no means made up their minds as to how 
diagrams should be combined, or what the combination teaches,” 
and seem to have grave doubts about the deductions Professor 
Reynolds draws from diagrams combined from engines running 
disconnected. As one who has had some little experience in com- 
bining diagrams, and is acquainted with the various methods 
employed by different engineers, 1 can fully endorse your opinion 
on this point, but, at the same time, from frequent conversations 
with some who can talk glibly enough about the proper method of 
combining diagrams, I have come to the conclusion that the 
a of those engineers only who can point out clearly 
what the combination teaches are worth considering. The 
combined diagrams, so often seen in engineering papers, with 
the saturation curve as if placed in position by a blind man, are 
strong evidence of how little many engineers in high positions 
know about this. If combined diagrams are to teach an ything 
definite, they must represent the absolute volumes of a biown 
quantity of discharge at every point of the stroke in each engine, 
80 as to show the state of the steam as it expands. If Professor 
Reynolds has combined his diagrams in this way, where does the 
difficulty arise from the engines being disconnected? It would 
surely, Sir, be more prudent on your part to make yourself 
acquainted with the method employed by Professor Reynolds 
before making such a discourteous stat t as—T h as 
the combination is purely arbitrary, the result is as well calculated 
. hot to mislead.” Regarding the results obtained from the com- 

ined diagrams, I am surprised by your statement that there is no 
re-evaporation in the high-pressure cylinders, even with steam 
jackets, As I have never found this to be the case with an un- 
jacketted cylinder, will you kindly state the percentage of steam 
missing at cut-off and release respectively. 

December 30th, 1889, CRITICAL AND PRACTICAL, 





mg is evident, first, that our correspondent has not seen the full 
xt of Professor Reynolds’ paper; secondly, that he has not seen 





the diagrams concerning which he speaks so confidently; and, 
thirdly, that he has quite mistaken the purport of our criticisms. 
For his benefit we may say that we do not take exception to the 
use of three independent engines, but to the details of construction, 
which are unnecessarily complicated in the last degree. Our 
correspondent is ignorant of the facts, and should not have written 
until the paper and discussion which followed it had been made 
public; but we publish his letter because we hold that it is advis- 
able that both sides of every question should be heard.—Eb. E.] 





Sir,—Professor Reynolds’ paper deserves discussion, and requires 
in certain places elucidation and explanation, 

Of course, it is clear that any single competent draughtsman 
could have designed an engine which, without such a multiplicity 
of parts, would have complied with all the conditions laid down by 
Professor Osborne Reynolds, I have no doubt that in this case, to 
use an old adage, ‘“‘ too many cooks have spoiled the broth.” If 
the work had been left to one man we should have had quite a 
different result. It is not my purpose, however, to criticise the 
details of the engine, but the use made of it by Professor Reynolds. 

His meer sromised to give the results of very accurate one 
ments. e know how experimental work of this kind has been 
done in this country by Unwin, Kennedy, Mair, and Willans, and 
in the United States by Isherwood, Something at least as accurate 
was to be expected from Professor Reynolds, yet those who were 
eyes at the reading of his paper, and the discussion which 
ollowed it, know that he admitted that there was some 10 per cent. 
of the feed-water lost, and that he did not know what had become 
of it. This speaks volumes. 

Again, explanations are wanted concerning the diagrams. That 
the high-pressure cylinder worked just as wet with as without the 
jackets, is set forth by the way in which Professor Reynolds has 
calculated the position of the saturation curve, and this result is so 
remarkable, and so little to be expected, that I am disposed to 
doubt the soundness of the calculation. An error of 10 per cent. 
here would make all the difference. Attention was called to the 
diagrams during the discussion, and explanations were sought, but 
none forthcoming concerning this point. What, I may ask, is the 
use of theory which leaves such an important anomaly without ex- 
planation ¢ it seems to me to be the special function of a professor 
of engineering to deal with questions of this sort, which are above 
the heads of common or pooh oe engineers. 

I also would like to call attention to the combination of the dia- 

grams. We are told that the engines ran each at the speed that 
suited it. If, however, the low-pressure cylinders made more 
revolutions per minute than the others, then the steam was ex- 
»anded beyond the apparent expansion due to the cut-off. This 
veing the case, how can we have all the diagrams combined 
together! How are we to calculate the total power developed from 
the combined card, seeing that all three pistons were running 
at different speeds! Finally, I would ask, What is this combined 
diagram supposed to teach # 

Speaking generally of combined diagrams, I would point out that 
unless the clearance is known it is impossible to combine them 
satisfactorily. But in a compound engine the clearance of all the 
cylinders after the first varies continually. How, then, can dia- 
grams be properly pieced? I have read all that has been said in 
your columns on the subject, but none of your correspondents save 
one seem to me to have fully gras the significance of this fact. 

Westminster, December 31st, 1889. M. I. ano 8. 1. 





A THERMO-DYNAMICAL DIFFICULTY. 


Sim,—I do not think the question asked by ‘‘ Paradox” can be 
answered in the way Mr. Bower supposes, Let us take it for 
granted that he is right, and that, certain molecules of the metal 
being removed, what remains are not strong enough to resist the 
breaking stress. This theory only shifts the difficulty. I suppose 
Mr. Bower will admit that the stressing effort in the coiled spring 
was equally distributed among the molecules, The only molecules 
not stressed would possibly be those at the neutral axis—that is, if 
there is such a thing in a coiled spring, which has to be proved. 
However, it is certain that the stresses near the skin cannot be 
less than those near the centre of the riband. This being so, and 
the energy and potentiality of the spring being equally diffused 
amongst the molecules to begin with, what, I ask, becomes of the 
energy in those molecules which are dissolved by the acid? If they 
transfer their energy to those which remain, during the process 
of corrosion, what is the nature of the process? Mr. Bower must 
enlighten us on this point before his explanation can be considered, 
I will not say satisfactory, but complete. 

The problem put by “‘ Paradox” admits, however, of being put 
in another form, which is not touched by Mr. Bower's theory. Let 
a flat spring leaf, well tempered, be forcibly bent and secured 
between two blocks of cast iron bolted together, which prevent the 
spring from straightening itself. The energy expended in bending 
the spring is, let us suppose, 100 foot-pounds. it now the whole 
group be raised to less than a dull red heat, the tem 
pring will depart, and with it the 100 foot-pounds. here have 

ey gone to! There is here no loss of substance, or corrosion, or 
racture, or movement. I await Mr. Bower's answer. Meanwhile 
I may point out that the fundamental error lying at the root of his 
explanation is that the inert molecules of the metal are themselves 
competent to exert stresses. e work done in bending the spring 
is done on some agent which is the active cause of what we call 
cohesion, and the molecules take no more active part in the con- 
flict than does a stone falling to the earth under the influence of 
gravity. Dr. Lodge’s recent researches tend powerfully to that 
simplification of dynamical theories which I have long beer 
permitted to advocate in your pages. In time it will be fully 
understood how accurate on the whole was Newton’s view of the 
part played by matter in the universe as a something on which 
force may be exerted, but which can itself exert none. The term 
potential energy will disappear, and it will be understood that 
the true theory of conservation requires us to reject the notion 
that pee. | can be stored in any way in matter. It can only 
be obtained from that unknown agent, the source and store of 
all energy, which for lack of a better name we term the ether. 
There was a time when it was believed that electricity could be 
stored. Dr. Lodge has dispersed, I think, that delusion; and it 
will be seen presently that gravity, and elastic force, can no more 
be stored than light or electricity. 

London, December 31st, 1889. 
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Sir,—‘‘ E. F. 8.” states that in the hypothetical engine I pro- 
posed in your issue of the 20th, the work done by the engine is 
obtained from the potential energy of the gas or steam, but in this 
I think he is in error. The heat equivalent of the work done is 
obtained from the jacket, and is all utilised, while, although the 
pressure has varied, the steam is at the same temperature after 
doing work as at the commencement, and therefore contains the 
same amount of intrinsic energy. It is not as if the amount of 
steam had been varied so as to get a larger mass at a lower 
temperature, but since there is the same mass at the same tempera- 
ture, it is capable of doing as much work in expanding down to 
any lower temperature as it was as first. 

upposing such a cylinder to be placed between the two cylinders 
of a compound engine, there would be no difference in the range 
of temperature in the original cylinders, while the middle one 
would do work and deliver the steam with the same amount of 
intrinsic energy as it had when supplied, the work done in it being 
the equivalent of the heat supplied from the jackets. The thermal 
cycle would be completed in the same way in each case, as there 
would be the same hot-well discharge. 


It is evident that if the efficiency of the original engine were 
and W, the work done by it when the intermediate cylinder was 





W, and W,_ 


E W, and W, 
This is greater than i as long as E 


added, it would become where W, is the work 


done in the extra cylinder. 


is greater than 1. 

This is not a practical question, for of course steam cannot 0e 
expanded isothermally at any reasonable rate, but I think it is an 
interesting theoretical one. H.-Y. 

Manchester, December 30th, 1889. 





Sir,—It appears to me that your correspondent is much nearer a 
ractical truth than he takes credit for. There is good reason to 
lieve that in many engines with efficient jackets the whole of the 
heat converted into work is obtained from the jacket steam. This 
view was advanced some time ago by Dr. W. Anderson, and 
although the soundness of his conclusions has been questioned, I 
have never seen any attempt made to prove that he was wrong. 
Liverpool, Dec. 30th, 1889. : W. SEAGER. 





A DYNAMICAL DIFFICULTY. 


S1r,—If you will spare me the space in your valuable columns, I 
should like to express my indebtedness to ‘‘ E. F. 8.,” Mr. Bower, 
and “Irishman” for clearing up my difficulty as regards a log of 
wood consumed at the top of the Eiffel Tower. The answer is 
obvious, and should have occurred to me before. ‘“‘ Paradox” is 
not so easily disposed of, your various correspondents giving dif- 
ferent, and, I venture to suggest, unsatisfactory explanations of 
the manner in which the 50 foot-pounds of energy is dis: of, 
in his example of a coiled-up spring bitten away by acid. How- 
ever, I must leave him to take care of himself, as I am sure he is 
well able to, and remain, yours truly, A Girton GIRL. 

January 2nd. 





LIFT ACCIDENTS. 


Sir,—I have read with much interest your able leading article 
which appeared in THE ENGINEER of December 20th, on the sub- 
ject of ‘‘ Lift Accidents,” and in the main agree with the views 
therein expressed. There is no doubt that the use of lifts is rapidly 
extending, and unless some effectual means can be found to stop 
the working of such machines, improperly constructed or inade- 
quately protected, there will certainly be a recurrence of the fatal 
accidents to which you refer. What we require is a strict examina- 
tion of all existing lifts in public and semi-public buildings, and the 
same careful inspection of lifts about to be erected. In cases where 
any element of danger is discovered, either in the machinery 
itself or its surroundings, its use should be authoritatively sus- 
pended until the source of danger has been removed, and until a 
certificate has been obtained from the proper authorities. In addi- 
tion to this preliminary investigation, a periodical inspection should 
be made compulsory. 

To carry this system into effect it will be necessary to bring the 
subject before the notice of Parliament, and to obtain a Bill to 
meet the exigencies of the case; and I trust that the subject will 
not be allowed to drop until the necessary Act has been obtained. 
Under existing conditions the owner of any building may put up a 
lift, and, regardless of consequences, frequently gives the order to 
the maker who offers to supply and fix the machinery at the lowest 
price. The result is that the question of safety often becomes a 
matter of secondary importance. Possibly the present staff of the 
Government inspectors of factories may not be the most efficient 
officers for the purpose under consideration, as a special knowledge 
and experience in the case of hydraulic machinery is essential. 

There are, however, many competent engineers ready and willing 
to undertake the duties, and it would be a very simple matter for 
the Government, when duly authorised by Parliament, to select 
and license such engineers as inspectors under similar conditions 
as at present in force for the Government inspection of mines. If 
this system is put into operation the results must prove beneficial to all 
concerned. ‘The architect will have the assistance of an expert to 
aid him in the preparation of his plans; the landlord will be 
relieved from the liability to an action for manslaughter; the 
manufacturer will know precisely what he is called upon to supply. 
The public will feel a greater degree of confidence and security, 
and we shall hear of fewer accidents to life and limb. 

Junior Carlton Club, Dec. 28th, 1889. ALFRED Davis, 








THe EcyptiaN OBELISK IN CENTRAL ParRK, NEW YORK, is fast 
being destroyed, Exyineering News says, by the American climate, 
despite the paraffine “‘ preservative.” Professor Egleston con- 
cludes that housing it is the only thing left for the obelisk, and 
suggests putting it under the dome of the Museum of Art. 


Etectric LicghtinG 1x Lonpon.—The St. Pancras Vestry held 
a special meeting on the 1st January to consider the unanimous 
recommendation of its Li. hting, Parliamentary, and General Pur- 
poses Committees, to carry out an installation of electric lighting 
under their Provisional Order obtained in 1883. The vestry by a 
large majority adopted the recommendation, and instructed their 
engineer, Professor Henry Robinson, C.E., to prepare the necessary 
plans and specifications for a first installation of 10,000 private 
lights and ninety public lights, involving an outlay of about 
£60,000. This vestry is the only one in the metropolis carrying 
out its own electric lighting supply. 

PUMPING PLANT AT THE LIVERPOOL Docks.—Some very powerful 
pumping plant at the Liverpool Docks has just been completed by 
Messrs. Ties and Henry Gwynne, of Hammersmith. The 
machinery is intended to raise the level of the water in the Coburg 
dock, and consists of three separate sets of tandem compound 
vertical inverted engines. The cyluders are high-pressure 22in. 
diameter, and low-pressure 40in. diameter. They are carried on 
pairs of cast iron split columns. There being no limitation as 
regards height, has enabled long connecting rods to be employed. 
This, in conjunction with a comparatively short stroke, results in 
a most smooth motion, there being practically little pressure on 
the guide faces. Steam is admitted to the cylinders by an 
ordinary slide rod and excentric, which carries a balanced D slide 
valve for the low-pressure cylinder and a piston valve for the 
high-pressure ; thus there is little or no stress on the excentric rods. 
Variable expansion gear is fitted, and any required amount of ex- 
pansion can be given with the engines in motion. The cranks are 
balanced, and everything has been done to insure perfect running. 
Behind each engine is placed the surface condenser. A small centri- 
fugal pump, worked by a separate engine, circulates the water, while 
the air pump is worked by a second-order lever carried on an 
excentric at the end of the main shaft. The main centrifugal 

umps have fans 90in. in diameter, the suction and delivery pipes 

ing 54in. in diameter, while the pump casing is 16ft. 6in. in 
diameter. The pump spindle is coupled direct to the main shafting. 
On each delivery pipe is placed a sluice valve, the spindle of which 
forms the plunger of a hydraulic ram. The engines and pumps are 
placed in a large and commodious engine-house. Steam is supplied 
from a range of five Lancashire steel boilers, 30ft. long and 
7ft. 6in. diameter. Each flue is fitted with four Galloway tubes. 
The working pressure is 100]b. on the square inch. The feed- 
water from the condensers is passed through a Green’s economiser 
having five groups of 64 pipes each. Ata trial made on the llth 
ult. the total quantity delivered in one hour into the Coburg and 
Queen’s docks was 1,957,487 cubie feet, through an average lift of 
9ft. 8-5in., the engines averaging 85 revolutions per minute. This 
was equivalent to raising the water 2ft. 44in. over the area of 18} 
acres. The maximum discharge for any fifteen minutes in the 
above period was found to be 621,885 cubic feet, equal to 41,459 
cubic feet-—259,119 gallons—or 1185 tons per minute. This amount 
was estimated to have exceeded the ified requir ts by 
about 11°7 per cent, 
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HER MAJESTY’S SHIP SULTAN. 


(For description sce page 7.) 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—ASHER and Co., 5, Unter dea Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC.—A,. TwirtMever, Bookseller, 

NEW YORK.—IytrernationaL News Company, 83 and 85, 
Duane-street. 


PUBLISHER'S NOTICE. 


+ * With this week's number is issued as a Supplement a Tiro-page 
Kugraving of the Express Locomotive exhibited at Paris by the 
South-Eastern Railway Company. Keery copy as issued by the 
Publisher contains this Supplement, and subseribers ave requested 
to notify the fact should they not receive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tiona, should be accompanied by the name and address of the writer, not 
necessarily Jor publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their deati- 
nation. No notice can be taken of communications which do not comply 
with theae instructions, 

R. D.—You can obtain a set of forms at the Post-office, with instructions. 

The stamp will cost you £1. An agent is not compuleory, 

. R.—Theve ia, as far aa we know, no book that would suit you except 

Walmistey's big book on “* Roofs,” published by Messrs, E. and F. N. Spon, 

C. 8.— Wilkinson and Tarleton’s ** Dynamica” will suit wou, we believe. It is 
published in Dublin. You can obtain it through any bookseller dealing in 
Trinity College tert-Looks, 

J. W. B. (Hong Kong).— The on!y ostensible patentable difference between tira 
propellers lies in the shape of the blades, It is impossible to ascertain from 
your photographs, with any precision, what the shape of your propeller 
blade may be; but you admit that it is different in form from Vogelsang’s. 
If that be so, then he has not 80 far infringed your patent. 

C. F, R.—Consult “ Blectro- Deposition,” by Alexander Watt, London: Croaby 
Lockwood and Co, We could not spare space to give you a sufficiently 
complete anserr here. As to your propeller, use a four-bladed screw, about 
18in. diameter; the blade area jth of the disc area, and Bt. pitch. These 
proportions will probably give you very fair results; but the best can only 
be got by testing three or four serews slightly modified in pitch and area, 
You do not give the draught of your boat, but we suppose it will be about 
in. at the stern, 

Erratum.—IJn our notice of the late Mr. Stroudley, page 589, for “ The 
Wilfrid Blount, his last locomotive,” read “ The Edward Blount, his last 
locomotive.” 
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COAL PIT STATISTICS. 
(To the Editor of The Engineer.) 
Sir,—Can any reader tell me which county has most coal pits open, 
Lancashire or Yorkshire ? CHAMPION, 
December 30th, 1889. 


ARROWROOT AND CASSAVA MACHINERY. 
(To the Editor of The Engineer.) 

Sirn,—We should be glad if any of your subscribers could inform us 
where we could obtain machinery for arrowroot and cassava. I thank 
you in anticipation for inserting this. W. D. anv 8, 

London, January Ist. 


SUBSCRIPTIONS. 

THE ENGINEER can he had, by order, From any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. £0 lds. 6d. 
Yearly (including two double numbers) .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad, 

A complete set of THE ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post free. 
Subscriptions sent by Post-office Order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


Remifionee by. Post-afh 

mittance by Post-office Order. — Australia, Belgium, Brazil, British 

umbia, British Guiana, Canada, Cape’ of Cm Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 168, China, Japan, India, £2 0s. 6d. 

Remittance by Bill on Lo on.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s,; Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 


Sandwich Isles, £2 5s, 
ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line ai seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings inch. All 
ym advertisements Jrom the country must bé accompanied by a Post-office 

er im payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 





Prices for Displayed Advertisements in “ ordinary” and “ special” positions 
will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity ror gins to press early with a portion of the edition, 
ALTERATI to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper ave to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editur of Tae ENGINEER. 








MEETINGS NEXT WEEK. 


Tue Instirution or Civit, Encineers.—Friday, January 10th, at 
7.30 p.m.: Students’ meeting. Paper to be read:—‘‘The Irrigation 
Works on the Cauvery Delta,” by Mr. Alfred Chatterton, B.Sc., 
Stud. Inst. C.E. 

Civit aND MECHANICAL Enoineers' Socrety.—The annual general 
meeting for presentation of accounts will be held at the Westminster 
Palace Hotel on Wednesday, January 8th, at 7 p.m. Afterwa‘ an 
ordinary meeting will be held, when Mr. H. H. Parkinson, A.M.I.C.E., 
bn La his paper entitled ‘‘ Notes on Prices for Labour and Materials in 
ndia.” 

Roya. Instrrution.—Tuesday and Thursday, 7th and 9th inst., after- 
noon lectures at three o'clock: Professor A. W. Riicker, M.A., F.R.S., 
M.R.L., on “ Electricity,” adapted to a juvenile auditory. 

Juxion Encixeerinc Socirty.—Friday evening, 10th inst.:—‘‘ The 
Introduction of Expansive Working in Locomotives by John Gray's 
Expansive Motion,” by Mr. David Joy, M. Inst. C.E. 

GeoLocists’ AssociaTion.—To-day (Friday), at 8 p.m., at University 
College, Gower-street, W.C. Papers to be read:—‘‘ On the Fossil Fishes of 
the English Lower Oolites,” by Mr. A. Smith Woodward, F.G.8. “A 
Short Account of the Excursion to the Volcanic Regions of Southern 
Italy,” by Mr. H. J. Johnston Lavis, M.D., F.G.8. 





DEATHS. 
On the 29th December, at 2, Charlotte-square, Edinburgh, James 
Lesuig, C.E., aged 88. 
On the 26th December, at his residence, Lorraine House, Gloucester, 
Tuomas Summers, A.M.I.C.E., in the thirty-fifth year of his age, second 
son of the late Thomas 5 t 


Gincett 
8, Sout 
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Tue year which commenced on Wednesday opens 
under most favourable auspices for Great Britain. ‘The 
volume of her trade is enormous; the rise in prices 
promising. There is only one dark cloud in a clear sky 
—the war between labour and capital, as it is called; 
really a contest between the consumer and the producer. 
But this will in the end adjust itself. Heretofore a 
compromise has invariably been reached, and there is no 
reason to fear that causes which have invariably worked 
out in the past a happy result will now prove inoperative. 
Fears are loudly expressed by the pessimist that our 
national prosperity will be but shortlived. Possibly 
he is right. Let our motto be carpe diem. Let us take 
advantage of the good things we enjoy. A sovereign 
will not last for ever; but its possession may be none 
the less a pleasant and comforting thing. It is quite 
well known that the volume of trade rises and falls in 
ever-recurring cycles. There is no such thing, in fact, as 
steady trade extending over long periods. The reasons 
for this rise and fall in trade prosperity do not always lie 
on the surface. They are, in truth, multifarious. In a 
few instances, however, they are sufficiently obvious. 
Let us take, for example, the demand for rails and 
rolling stock. It will be found that in new countries 
the extension of the railway system never takes place 

art passu with the apparent demand. A territory 
is slowly populated; after a time it is found that 
railways are wanted, but a considerable period elapses 
before a line is made. At last a point is reached 
when the demand acquires irresistible force, then a 
railway is made; but the railway is always carried out 
on a scale far too extensive, and years must pass over 
before an extension of the system is required. Conse- 
oy we have for that particular district, first a period 

uring which no railways are made, then a period when 
they are provided in excess of the existing demand, and 
then a period of pause, to be followed in time by a new 
extension. Thus we see in one year a small demand for 
rails in the United States, and in the following year a 
feverish call for them. Much the same law seems to rule 
in or iy matters. First there are not ships enough to 
meet the demand; then many more are built than are 
immediately wanted. Parallel cases suggest themselves 
in other branches of trade. To anticipate anything like 
steadiness in supply and demand is to expect the advent 
of a state of financial affairs which has never existed, 
and would probably stifle enterprise, and entail a dead 
level of objectionable mediocrity if it did. 

It is impossible to watch the progress of events and not 
perceive that the present flood of prosperity has entirely 
falsified the arguments of the technical education men. 
We have had dinned into our ears, without ceasing, that 
the bad trade from which we have suffered was entirely 
due to the superiority of the work turned out by foreign 
competitors, and that the only chance we had of recover- 
ing lost ground was to start technical schools all over the 
country. The schools have not been started, and yet our 
trade has developed by leaps and bounds. The idea that 
the products of Great Britain are inferior in any way to 
those of other nations is an utter delusion. The notion 
that they can be improved by teaching school boys the 
rudiments of handicrafts is simply foolishness. It 
originated with the schoolmaster—with the classes who 
live by teaching, and who really know nothing accurately 
about the conditions under which trade is carried on. 
These men have in some instances gained the ear of 
wealthy manufacturers puzzled to know how to spend 
money in a way which will lend them notoriety, and 
redound to their credit. They have taken the scheme up, 
they are ready with their purses, and no one need object 
if the matter ended here. Butitdoes not. The thousands 

iven as the result of private munificence are but as a 

p in the ocean, and demands are made on the British 
pro intl under—to speak plainly—false pretences. Not 
the least advantage conferred by the present wave of pros- 

















perity is, that it has deprived the technical education man 
of the only argument which he possessed in favour of his 
scheme; for let it once be fully understood that our 
existing facilities for education are sufficient for the 
wants of the nation, as demonstrated by the fact that we 
have as much remunerative work as we can do, and the 
assumption that we are going as a nation to the dogs 
falls to the ground, and not the smallest rag or remnant 
of argument is left in favour of a scheme founded cn 
delusion from beginning to end. 

The civil engineer has been busy throughout the world 
during the past year, and the new year opens with a long 
list of works in progress, and an almost equally long one 
of projected works. Much of that projected is of a sound 
character and of an ordinary kind, but there are also 
numerous proposed undertakings of the gigantic order, 
some of which may be classed amongst the probable, 
provided the rise in the prices of materials ceases and the 
labour difficulties do not increase. The works consequent 
upon and appertaining to those which have been com- 
pleted and those which are drawing to a close must be 
numerous unless unforeseen difficulties arise. The out- 
look is a good one for the civil engineer, and the profitable 
character of the results of his labours in the recent past 
has secured the faith and support of the investing public. 
The world over, more roads, new roads, bridges, tunnels, 
and canals are wanted, and are being demanded; and 
although the construction of cheap light railways in new 
countries will be checked by the enormous rise in the price 
of materials, many will no doubt receive the support of 
those who supply the sinews of war. The supply of water 
to towns and villages and the removal of sewage will both 
afford work for many engineers at home and for more 
abroad. Every year increases the demand for improved 
water supply in foreign towns, and many of those of 
the Old World, through ages accustomed to uncounted 
stinks, are realising the fact that these stenches are neither 
necessary nor irremovable. The acquisition of this 
knowledge means work for engineers; and there are 
other engineering operations in the Old World which must 
ere long increase the demand for the aid of the well- 
trained practical engineer. 

The methods of carrying out civil engineering opera- 
tions have not been characterised by any very note- 
worthy modification during the year that has gone, and 
if we except a few bridges no special changes have been 
made in design. Some of the latter are of much interest, 
but of greater importance is the recognition of the com- 
plicated character of the forces and actions which come 
into play in bridge structures of different designs, but in 
which the stresses from a mathematical point of view 
are of a simple order. A good deal of the knowledge for 
some years possessed by many experienced engineers 
concerning the behaviour of materials under forces which 
are not simply tension or compression, has been presented 
to the reading public during the past year or two, and 
some noteworthy evidence has been obtained of the 
necessity for reconsidering the qualifications of some 
existing bridges for the duties they have to perform. 
Much of that which has been learned tends to make 
sound judgment as much or more than ever the most im- 
portant factor in assigning the form and area of sections 
in such structures, and therefore to make practical expe- 
rience the most important part of a bridge engineer’s 
education. This is perhaps equivalent to saying that 
modern experience, like all preceding experience, goes to 
prove that the engineer who is to perform any but routine 
work must be born and not made. Intuitive perception 
of mechanical and physical fitness is the primary factor 
in the making of an engineer of light and leading. 

Although no strikingly new methods of construction 
have marked the past year, it may be said that the 
engineer is now in possession of so many well-tried 
systems of design and construction, whether it be for 
bridges, viaducts, aqueducts, railways, roofs, docks, 
harbours, or piers, that by the aid of the many equally 
well-tried methods of procedure in erection, he is fully 
prepared to deal with any problem that may promise a 
useful present or future outlay of capital. Sufficient has 
now been done to show that vastness of dimensions need 
no longer prevent the engineer from stretching railways 
at giddy heights over chasms and mountain gorges, and 
over arms of the sea. Nothing need now prevent his 
constructing tunnels through great mountains, or mount- 
ing over them. Nothing, from a constructive point of 
view, now stands to oppose the linking by railway of the 
remotest nations of Eastern and Western Europe and 
Asia. The main difficulties which now remain in the way 
of enormous and hitherto unparallelled building of iron 
roads in Europe and Asia are those which may be classed 
as of political order. Year by year we are no doubt 
growing nearer and nearer to the possibility of great inter- 
national railways, but the difficulties are formidable yet. 
Inasmuch, however, as no railway or other engineering 
works are viewed as necessary except as money earning 
concerns, it may be questioned whether more attention 
may not be usefully bestowed by those engineers of in- 
fluence likely to be concerned when any such great lines 
are in view, upon good methods of construction by cheaper 
means. The best that is possible is necessary for 
countries like our own, but in countries with widely 
separated populations, and for railways which in the first 
instance are mainly to connect distant countries, it is 
necessary that a wisely selected ‘ good enough” should 
receive attention. Grandly ambitious works should te 
avoided. Enough has been done in recent years to 
satisfy ambition as to bigness. Ambition as to greatness 
of result should now be encouraged. 

It is generally believed that in the British Isles there 
is not very “a railway work left to be done. It is yro- 
bably quite true as regards the construction of trunk and 
main lines. There is, however, a great deal of work yet 
remaining to be done by extensions and in doubling lines, 
and more still in the construction of light-feeder railways 
in agricultural districts, and between centres of popu- 
lations not served by existing roads. Of these lines there 
are now several in successful operation, and there is 
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little doubt that, constructed on modern systems,? these 
lines might be made to pay in many districts, and give 
employment to engineers, although they may not offer 
great scope for promoters. The Bills in Parliament for 
the coming session prove that there is much railway 
work yet to be done, even if the subsidised Irish lines are 
not included. Almost all the railway companies of 
Great Britain are seeking powers for extension and 
improvements which will involve the expenditure of 
large sums of money. Most of this is to go for short 
lines and branches, connecting lines, and for doubling 
existing lines. All this means a lot of material and a lot 
of work; but some of the improvements, such as the 
Great Eastern Railway Company’s proposed extension of 
Liverpool-street Station and its approaches, for which 
about half a million sterling is required, will involve 
more expenditure for land purchase than for materials 
and work. There is, however, every prospect of a busy 
time for railway engineers and manufacturers of railway 
material. For young engineers, however, the fields 
for railway and other “work are in the British Colonies, 
and countries more or less under British sway, and on 
this subject Sir John Coode gave some useful information 
and valuable hints in his recent address to the Institution 
of Civil Engineers*®, and in his address to the students of 
the University College, Liverpool*. 

One of the most interesting pieces of railway work at 
present in course of construction in any part of the world 
is that of the Chignecto Marine Transport Railway 
Company. This company was incorporated by a special 
Act of Parliament passed by the Canadian Legislature in 
1882. The object of the undertaking is to afford increased 
facilities for navigation between the ports in the River 
and Gulf of St. Lawrence, on the one side, and the ports 
in the Bay of Fundy and those of the United States on 
the other side, now separated from each other by a 
narrow neck of land about seventeen miles wide, which 
necessitates a voyage round the east coast of Nova 
Scotia of about 500 miles by Straits of Caun, and 700 
miles by Cape North on steamer routes. The saving of 
time by the new route will be ten to fourteen days for 
sailing vessels, and for steamers in proportion to distance 
saved. The ship railway now being constructed across 
the Isthmus will, be capable of transporting vessels and 
steamers of 2000 tons displacement, and will be opened 
for traffic in the autumn of this year. The scheme in its 
present shape was originated by, and _ brought 
to the practical stage by Mr. H. G. C. Ketchum, 
M. Inst. C.E., and the works are now being carried out 
under the direction of Sir John Fowler, K.C.M.G., and 
Mr. B. Baker, M. Inst. C.E., who, as engineers in chief, 
are associated with Mr. Ketchum. Messrs. John G. 
Wiggs and Son are the contractors, and the hydraulic 
lifts and machinery are being manufactured by Messrs. 
Easton and Anderson, London. The works consist of a 
railway about seventeen miles long, proceeding in a 
straight line from Amberst, in the Bay of Fundy, to 
Tidmish, in the Gulf of St. Lawrence. At the Amherst 
terminus there is a gate entrance to a small dock, or 
basin, from which vessels will pass on to the gridiron of 
the lift dock. The lift is worked by hydraulic power, 
there being ten lift rams, 25in. diameter, on each side, 
and with a maximum stroke of 40ft. The rams are con- 
nected by lifting links of steel to the cross girders of the 
gridiron. Upon the gridiron, which is 235ft. long by 60ft. 
wide, are laid two lines of rails, 4ft. 8}in. gauge, to receive 
the cradle which carries the vessel to be transported. The 
requisite engine houses, locomotive sheds, traversers, and 
approach channel to be dredged, complete the list of 
works to be performed at this end. At the Tidmish 
terminus, where the tidal range is insignificant, there is 
no basin and gate entrance. A channel to be dredged 
and protected by moles of cribwork forms the direct 
approach to the lifting dock, which in all particulars is 
similar to the one at Amherst. The line of railway con- 
necting these termini consists of two roads 4ft. 8in. gauge 
constructed of steel rails 110 lb. to the yard. There are 
some deep cuttings in rock and one or two heavy em- 
bankments. These works were commenced at the end of 
1888, and great progress has been made during the season 
just closing. Upwards of twelve miles of the railway 
have been completed to formation level, the excavations 
for the lift dock at Amherst are down to foundation level, 
and the masonry will be immediately commenced. The 
excavations for the basin are also well advanced. The 
whole of the permanent way has been made and delivered 
at the site. Messrs. Easton and Anderson have made 
good progress with the hydraulic work, having manu- 
factured all the cylinders and half of the rams required, 
together with the whole of the enginework in connection 
with the hydraulic stations. Eleven shipments of this 
material have been despatched to Nova Scotia, including 
one gridiron complete. It will be seen from the foregoing 
that this important work is being pushed with great 
vigour, and that there is every reason to anticipate its 
being in actual working order in the course of 1890. 

During the year a new form of cradle for ship trans- 
port on railways has been proposed by Mr. W. Smith, 
M. Inst. C.E., of Aberdeen. One of the main features of 
this is the use of hollow rubber or flexible tubes or pillows 
for the support of the ships in a large waterless dock 
carried on wheels. Of these tubes a large number is used, 
and their ends are carried up to about the top of the 
ship’s gunwales, and the head of water necessary to 
support the ship on a water cushion is thus to be obtained. 

At home the City of London and Southwark Subway is 
one of the most interesting railways in progress. The 
works of this line have been advanced almost to comple- 
tion. During the past year about 3000 yards of tunnel 
have been driven, and the heavy underground works at 
the stations have been practically finished. The most 
interesting feature in connection with the tunnelling has 
been the driving of the iron tunnels through a bed of 
sand and grav el under a head of about 35ft. of water. 
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The shields employed for this work were not specially 
designed for it, but are the same as those used by the 
engineer, Mr. J. H. Greathead, throughout the rest of the 
tunnels—chiefly in clay—for about six miles. At Stock- 
well the surface of the clay is depressed for a length of 
about 220 yards, and at the lowest point it is about 35ft. 
lower than the level of the bed of the Thames at London 
Bridge. The depressed area or channel is filled with 
coarse gravel and clean coarse sand to within about 6ft. 
of the street level, and for a length of nearly 200 yards 
one of the tunnels has been driven through these 
materials and has reached the clay on the other side, 
though it has not yet fully entered into it. The second 
tunnel is advancing alongside the first at the rate of about 
5ft. per day. This tunnelling i is being done under com- 
pressed air, and without recourse to pumping; and 
this method of working has been rendered practicable 
by the use of Mr. Greathead’s system of grouting 
apparatus described in THE ENGINEER of 7th June last. 
The contractors for the work are Messrs. Walter Scott 
and Co. It was decided about twelve months ago to 
work the line by electric power, instead of by cable 
haulage, as at first intended; and the contractors for this 
part of the scheme—Messrs. Mather and Platt—have 
their work well forward. Experimental runs have been 
made upon the City section of the line with a train 
worked by electricity, and so far the results have been 


very satisfactory. Messrs. Sir W. G. Armstrong, 
Mitchell, and Co. are constructing the powerful 


hydraulic lifts by which—in addition to the ordinary 
staircases—access will be gained from the streets to the 
underground platforms of all the stations. The whole 
line is expected to be ready for opening in the coming 
spring, when it is intended to start with a three-minute 
service of trains between Stockwell and the City. The 
average speed, including stoppages, will, it is hoped, be 
about fifteen miles per hour; and thus the whole journey, 
which now frequently takes an hour, should be accom- 
plished within a quarter of that time. 

Among the railway Bills in Parliament this year, one 
that most interests Londoners is that of the proposed 
Central London Railway. It is one which is most 
urgently required, and in the convenience it would afford 
could only be equalled by a line from the Strand or 
Charing Cross to the north of London. The Central 
London line is to connect the west at Queen's-road, Bays- 
water, with the City, where it would join the City and 
Southwark Subway, in King William-street. It is pro- 
posed to make the western terminus, for the present, at 
Queen’s-road, Bayswater, and to carry the line along the 
Bayswater-road, Oxford-street, Holborn, Newgate-street, 
Cheapside, and King William-street, with stations in the 
vicinity of the Marble Arch, Oxford-circus, Tottenham- 
court-road, Southampton-row, Holborn-cireus, the General 
Post Office, and the Royal Exchange. The engineers to 
the proposed undertaking are, Sir J John Fow ler, Mr. Ben- 
jamin Baker, and Mr. J. H. Greathead. It is proposed 
to construct two iron-lined tunnels, about 11ft. in dia- 
meter, below all sewers and pipes, and well below the 
gravel upon which the houses are built, so that the 
tunnels being in the solid clay, there will be no trouble 
from water, and no settlements can occur, as the tunnels 
will be driven under the protection of a steel shield, and 
the ircn lining grouted in as it is placed by the method suc- 
cessfully used by Mr. Greathead in driving the tunnel under 
the Thames, close to and below the level of the founda- 
tions of London Bridge.* No shafts will be made in the 
streets at any point, but all the clay excavated will be 
brought to the surface by shafts on the company’s private 
property alone, where the sites will have been cleared for 
the stations, and all the ironwork for the tunnel lining 
will go down at the same places. If the work was in full 
swing at the present moment, all that the public would 
see in riding on the top of an omnibus down Oxford- 
street and Cheapside would be, that at certain points, 
about half a mile distant from each other, some premises 
were apparently being rebuilt; but as rebuilding of that 
kind is going on at all times, no one would suspect that in 
addition to the visible building, there was going on simul- 
taneously the invisible burrowing of a couple of iron 
tubular tunnels fifty feet below the surface. Hydraulic 
lifts of large capacity will be fixed at all stations, by 
means of which passengers will be conveyed quickly and 
comfortably from the street level to the railway below, 
and vice versa. There will also be supplementary stair- 
cases at every station. The stations would be in the 
main streets, and not down side streets, as in many cases 
on the District Railway, a fact which, together with the 
high fares for any but third-class carriages, detracts 
much from the usefulness of this line. The line, if the 
Bill passes, will help very much to reduce the congested 
street traffic in Cheapside, Oxford-street, and Holborn; 
and as no streets will be broken up, and no traffic stopped 
anywhere during its construction, there will be no ground 
for valid opposition. That which has been offered at 
present is due to ignorance of the details of the method 
of construction. 

The most suitable system for working street tramways 
where horses are at present used seems much nearer 
definite selection than hitherto, although no one system 
is universally applicable. In the United States the rapid 
extension of the use of electricity is largely due to the 
permission which the tramway companies there take to 
use overhead conductors, from which current is taken by 
an inclined mast on the top of the car. Such a system 
is quite out of the question in English towns, A sky- 
raking electrical fishing-rod feeling about in the overhead 
regions for an aérial wire is in many ways an unsatis- 
factory system of supplying a tramcar motor with 
electricity in towns, although it might be accepted for 
country-road tramways in default of a better. For 
towns, however, it really seems that secondary batteries 
are likely to prove themselves capable of successful 
working; and although their commercial efficiency may 
not be high, the total cost of a horse-power delivered by 
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the motor may make traction by this means less costly 
than by horses. The battery is, of course, inferior to a 
conductor in a situation where it may be placed in the 
best possible way, as, for instance, in the City and 
Southwark Subway; but for tramways like those in the 
streets of London, where no system of conductor yet 
known can be considered satisfactory, and where every 
car should be self-contained, the battery offers the best 
solution, and it is satisfactory to find that they are 
gaining the confidence of those who are prepared to 
supply and work them and the cars, for a sum per car- 
mile which is less than for horses. It must be added to 
the advantages of an electrical system that the establish- 
ment charges, especially for rent, would be enormously 
less than for horses. 

Cable tramways have not yet apparently received the 
welcome into Great Britain which their extraordinary 
earning powers elsewhere would suggest they deserve. 
The reason for this is not that tramway directors or 
managers are blind to the advantages which might be 
obtained by the introduction of the cable as a motor for 
their tramw: ays where the system is applicable, but rather 
that uncertainty prevails as to what terms may be made 
between the tramway companies and the local authorities, 
when the latter come to consider the question of exercis- 
ing their rights of taking over the tramways, as conferred 
upon them by the various Acts under which such tram- 
ways have been authorised. This, amongst other things, 
has a powerful influence, for in many cases the time 
before such changes must be considered is very limited, 
and the tramway companies naturally shrink from the 
responsibility of incurring outlays for the introduction of 
a system which would make their property the more 
tempting to the local anthorities, and for which they 
have so little time to recoup themselves. In the mean- 
time the cable system has been steadily introduced, even 
in the centre of the late electrical boom in America, In 
Great Britain the cable system of tramways has now 
firmly established itself in three of our large cities, 
London, Edinburgh, and Birmingham. In London it will 
have been at work six years next May. The lines in 
Birmingham are part of a tramway system worked by 
horses and steam engines, and the inhabitants seem 
satistied with the last year’s results in their crowded city. 
The cable in Edinburgh, carried out by Mr. W. H. Colam, 
is extremely popular on account of the smooth motion and 
speed with which it ascends some steep and long hills.° 
There is every reason for supposing the cable system will 
be greatly extended in Edieborgt’ It is satisfactory to 
know that whilst giving great satisfaction to the Town 
Council, the Edinburgh cable system is working at 58 
per cent. of its gross receipts with one penny a mile rate 
of fares. Cities that have adopted the cable system as a 
motor for their tramways, almost exclusive of other means 
of transit on rails in their streets, seem to be highly 
satisfied with the results. Melbourne’s 45 miles of cable 
tramways earned last year 75 per cent. San Francisco 
has 81 miles of cable in operation, and the financial 
papers of that city complain that the tramway company 
is afraid to disclose its true earnings, for fear the in- 
habitants should insist on payments being made to the 
city by the company or on a reduction of the fares. 
The cable system, adopted by the Birmingham Central 
Tramway Company,® has been extended, there being now 
six miles of tramway worked by it, and it has proved so far 
successful that the working expenses are less than by the 
steam tramway engines. One important matter for con- 
sideration in the cable system is the life of the cable 
itself; this has varied considerably in America, and in 
Birmingham it is expected that the rope now in use will 
have a life exceeding twelve months. Birmingham is 
adopting electricity upon part of its tramway system, and 
is now in the midst of constructing, under Mr. Joseph 
Kincaid, and Mr. E. Pritchard, the permanent way— 
which will represent six miles of single line—and the 
necessary depét and installation. It is expected that this 
tramway will be one of the most complete of its kind. 
The electric energy will be obtained from dynamos 
driven by horizontal compound non-condensing steam 
engines in duplicate, each 100-brake horse power. The 
electricity will be stored in accumulators placed under 
the seats of the cars, there being twelve batteries of six 
cells each to each car; these will give current to a motor 
situated on the front bogie of the car. The car complete 
will weigh nine tons, and will, it is intended, be capable 
of running seventy miles with a single charging of the 
batteries. There are now several lines worked partially 
by means of secondary batteries, and we may certainly 
expect a great extension of the system in a comparatively 
short time. 

Turning now to a very different branch of engineering, 
our attention rests with the Vyrnwy Waterworks.’ These 
are now for the most part finished, and Lake Vyrnwy 
commenced to overflow during November. The sight is 
in many respects quite unparalleled. The water passes 
from'the lake through nineteen masonry arches of parti- 
cularly graceful form, surmounting the crest of the dam, 
and passing over this crest, it immediately falls over the 
face of the dam in a cataract about 600ft. long and 84ft. 
high. The effect is greatly heightened by the remarkable ex- 
tent to which the water is broken up, by the rough stones 
struck in its fall, into snow white foam. The tower by 
which the water is taken into the aqueduct is externally 
complete, and its effect, standing out in the lake, is 
remarkably fine. It is a satisfaction to know that 
a good hotel is now being built overlooking the lake, 
which when opened will render one of the most beautiful 
pone and one of the grandest engineering works in the 

ingdom comfortably accessible. Hitherto there has been 
no accommodation nearer than Bala to the north-west 
and Llanfyllin to the east, each twelve miles away, and 
the attractions of the place are therefore but little known. 
Of the Vyrnwy Aqueduct, with its numerous balancing reser- 
voirs, a considerable tag, has wag been charged with 
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the onlyimportant portion stillincomplete is that 
whieh pac the Manchester Ship Canal and the river 
Mersey. As already stated in these pages, a difficult 
tunnel under the Mersey became necessary on 
account of a decision of the Board of Trade—given under 
the provisions of the Liverpool Waterworks Act, 1880— 
which required the whole of the work to be laid at a 
level of not less than 1ft. below Ordnance Datum. Mr. 
Deacon's proposal had been to lay steel tubes in the bed 
of the river at a sufficient depth below the bottom; but 
the representations of the local authorities above the 
point of crossing—to the effect that the river might some 
day be greatly deepened—were adequate to induce the 
Board of Trade to require the more costly and risky 
work now in progress. One of the most conspicuous 
works on the line of aqueduct is the Norton Tower in 
Cheshire. This may be seen from the North-Western 
Railway, four miles south of Runcorn. ‘The work has 
already reached the top of the cornice, and the higher por- 
tions containing the reservoir will shortly be commenced. 
The works, gigantic though they are, have been carried on 
without any serious mishap, and in a remarkably quiet 
manner. ‘The water-tightness of the great masonry dam 
already referred to in these pages*, still continues to bear 
most unqualified witness to the excellence of the bed- 
ding and jointing of the masonry composing it. . 

Although there are many other waterworks of import- 
ance in construction throughout the world, there is but 
one requiring a very large masonry dam, namely, the 
proposed Quaker Bridge dam,° but this is still in abeyance, 
chiefly in consequence of political influences which are 
so often a disgrace to American municipal institutions. 
It would seem very probable that the time-honoured 
system of constructing acres of filter beds in connection 
with waterworks when the supply is from rivers, is likely, 
at all events where land is of any value, to be discontinued 
at least in part; the success of some of the purifiers of 
the mechanical order, such as Anderson's rotating iron 
purifier, warranting the belief that they will hereafter be 
largely used. 

Of the works completed during the past year in Great 
Britain, that to which most attention has been paid is 
the Forth Bridge, for it may now be looked upon as 
completed. The date is not yet fixed for the official test 
of this marvellous structure, but it has been decided that 
it shall be opened for traffic in March by the Prince of 
Wales. We have so recently dealt at length with this 
work that it is unnecessary to do so here.!* The 
Hawarden swing bridge over the Dee at Connagh’s Quay, 
near Chester, has been completed, and is one of the 
largest bridges of the kind in this country.!* It carries 
the Manchester, Sheffield, and Lincolnshire Railway, and 
places Liverpool in direct communication with the Welsh 
system of railways. 

Of important or remarkable bridge projects there are 
none concerning this country, unless reference is made to 
the Channel Bridge.4* This, however, is so little likely 
ever to be carried out that the boldness of the project 
loses all interest except as a design, and in this respect 
there is much that bridge engineers will consider worth 
some study. As our readers are generally aware, a peti- 
tion has been lodged with the French Government by the 
Channel Bridge Syndicate, describing the project and 
seeking a concession. This document observes that the 
only serious difficulty is that of England’s consent, but 
it thinks the objections which pertain to a tunnel vanish 
as against a bridge, which could so easily be rendered 
impassable. We should have thought that the necessary 
thirty-four millions sterling would have offered some diffi- 
culty. The Channel Tunnel is again in Parliament, and 
the Board of Trade will again have to go through the 
formality of opposing it, even though Sir Edward Watkin 
is ready to throw into the bargain the coalfield he has not 
yet found, and the geological specimens and facts which 
nobody wants, any more than they want his impertinent 
—* of Parliamentary time on his so-called “ Private 

ill.” 

The proposal to cross the Bosphorus somewhere near 
Constantinople and Skutari has again taken shape, and a 
French firm has proposed to do this, it 1s said, by a 
single span. It is not likely that such a project will be 
carried out, especially as a much cheaper and more 
eflicient bridge might be built across the Bosphorus in 
three spans. The water is deep, but not more than from 
115ft. to 180ft. where piers would have to be sunk, and 
there is no reason for thinking that iron piers could not 
be easily sunk in this depth of water, and a bridge much 
more cheaply constructed than would be possible with 
one span. The whole question of bridging the Bosphorus was 
fully dealt with in our columns!* many years ago, in con- 
nection with the designs of Herr Carl yon Ruppert. The 
mention of the subject reminds one of the necessity for 
attention on the part of engineers to the building of 
bridge piers in deep water, possibly by a development 
of the system devised by Mr. Arrol for sinking the 
plers of the new Tay Bridge. 

In our last annual article reference was made to the 
many canal projects which were before the public. None 
of these have been definitely settled upon yet, for 
although everybody seems to be in principle very favour- 
ably disposed towards new canals and the improvement 
of old canals, very few people seem to care to back their 
esteem of the inland waterway by investing a good sum in its 
construction. Hence nothing has been done in this 
country during the past year, except with the Man- 
chester Ship Canal, which has made great progress. A 
new project of importance has, however, been placed 
before the British public, with the usual object. This is 
% proposal to unite the East and West coasts of Scot- 
land by @ canal joining the Forth and Clyde, and capable 
of passing merchant ships of the largest burden as well as 
ships of war, without the intervention of locks. Such a 
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canal would save time and obviate all the dangers which 
vessels must encounter in going North about or South 
about passing through the dangerously crowded English 
Channel or the Pentland Firth with its rapid tides and 
deceptive currents. Messrs. D. and T. Stevenson, C.E., 
Edinburgh, who are the engineers employed by the pro- 
moters of the scheme, have reported on the various 
feasible routes, and recommend as the cheapest and best, 
a route which passes up the Forth to Alloa, where the 
canal proper would begin, and where vessels would be 
raised j a lock to the level of Loch Lomond, 18ft. above 
high water, which is the top water level of the canal. 
The canal would thence proceed along the valley of the 
Forth to Loch Lomond, and through that loch to Tarbet, 
and across the narrow neck of land to Loch Long; or 
across Loch Lomond to the opposite shore near Arden, 
and thence to the Firth of Clyde near Helensburgh. It 
is proposed to make the canal 30ft. deep, 72ft. wide 
in the bottom, with slopes depending on the nature 
of the material. The top water level is the level of 
Loch Lomond, and is only 18ft. above high water 
level. No great difficulties would be experienced in 
making the canal, as the average depth of cutting is only 
47ft. There is one heavy cutting about three miles long, 
averaging 203ft. deep, which Messrs. Stevenson think 
might be made a tunnel with 150ft. of headway. The 
estimated cost of the work is £8,000,000; the estimated 
traffic 9,516,600 tons, which at 1s. 6d. a ton gives a 
revenue of £713,748, and deducting maintenance and 
management, gives a revenue of 8 per cent. Mr. Leader 
Williams, the engineer-in-chief of the Manchester Canal, 
concurs in Messrs. Stevenson’s proposals. A meeting 
was lately held in Edinburgh of those interested, when a 
committee was formed to prosecute the scheme, and 
another meeting will shortly be held in Glasgow to decide 
on future course of procedure. In the meantime the 
scheme is being much discussed by the shipping interests, 
and if Government can be induced to aid the scheme or 
to guarantee a low rate of interest on the outlay, for 
which they have the use of the canal for the vessels of 
the Navy, there would be, it is considered, little difficulty 
in raising the necessary funds. 

An important step has been taken towards improving 
the means of conveying heavy traffic to and from the port 
of Bristol, and a number of capitalists interested in the 
traffic between Bristol and London have bought the Wilt- 
shire and Berkshire Canal, with the intention of entering 
into active competition with the Great Western Railway 
Company. This canal leaves the Kennet and Avon Canal 
at Semington, a few miles on the Bristol side of Devizes. 
It passes through Melksham, Lacock, Wootton Bassett, 
Swindon, Shrivenham, and Challow, to the Thames at 
Abingdon. The Kennet and Avon Canal, which joins the 
Thames at Reading, has the advantage of being twenty- 
three miles shorter between London and Avonmouth, but 
against that advantage has to be placed the disadvantage 
of twenty-eight additional locks on account of its ascend- 
ing to a much greater height. The Wiltshire and Berk- 
shire canal is connected bya short branch from Swindon, 
through Cricklade, with the Thames and Severn canal, 
into which new capital is about to be introduced, with a 
view to its development as a means of transit. 

A canal from Dortmund to the Ems ports is at present 
in course of construction, which differs in so far from 
other waterways in that it is completely independent 
and without connection with other canals or rivers, and 
the traffic, the form and measurement of the vessels, and 
the method of propelling them, can all be arranged with- 
out regard to ulterior considerations. ‘In consequence 
of this freedom of movement,” a German paper says, 
“the duty falls upon the Government of making prepara- 
tions at the proper time for the most suitable commercial 
and technical organisation of the working.” This means 
that the freedom is embarrassing, and those responsible 
do not know what form of propeller to adopt. It is 
therefore the intention of the State Government to pro- 
vide in next year’s budget the means necessary for expe- 
riments. 

The fate of the Panama Canal shows that although 
money is the first necessity in engineering works, there 
are other requisites. It is almost impossible to say 
what the ultimate fate of the Panama project will be, but 
it is quite possible that the commission now sent out to 
examine the canal as far as it is made, and to report on 
the feasibility of its completion, may advise that the 
original design might be realised, and it is just possible 
France might raise the necessary money; but, consider- 
ing that the preliminary work of the Nicaragua Canal is 
now well in hand, it does not appear likely. It must, 
however, be remembered that the distance to be saved, 
by a canal, by ships from Europe to any part of the 
Pacific of the Americas, from, say, latitude 30 south, to 
anywhere north, would be so enormous, that the 
encouragement to go on will be great if the Commis- 
sioners offer any hope. The same encouragement, how- 
ever, holds good for the Nicaragua Canal. 

During the past year an attack has been made on some 
of the difficult problems afforded by sub-aqueous tunnels. 
The Grand Trunk Railway Company has made fair pro- 
gress with its tunnel under the Detroit River at Sarnia, 
and the Hudson River Tunnel Company has recom- 
menced work at New York. The system followed in 
both cases is the building of a cast iron tube under the 
protection of a shield pushed forward by hydraulic power, 
and adapted to meet variations in the character of the 
ground. About twenty-five years ago it may be remem- 
bered Mr. Bateman proposed to construct the Channel 
Tunnel on this system:—“The tube of cast iron to be 
built up within the inside of a horizontal chamber which 
shall be constantly pushed forward as the building of the 
tube proceeds by powerful hydraulic peeeees, using the 
built and completed portion of the tube as a fulcrum.” 
In going through water the end of this chamber or shield 
would be wholly closed; in going through good clay 
wholly open, as in the Southwark subway, and in going 





through silt the design of the shield would vary according 
as compressed air might or might not be used. In the! 


case of the Hudson Tunnel, we understand Messrs. 
Fowler and Baker and Mr. Greathead advised the 
company to continue the use of compressed air 
as heretofore, but to substitute a cast iron tube 
for a brick tunnel, and a special shield designed by 
them for the wrought iron plating and pilot tube 
formerly employed. If the information furnished them 
as to the character of the silt constituting the bed of the 
Hudson was correct, they were of opinion that, with 
careful precautions, an iron tunnel might be constructed ; 
but a brick one certainly could not be carried under the 
river without disaster. The directors of the company 
adopted these suggestions, and the work will be pro- 
ceeded with under the direction of Mr. Hutton, the chief- 
engineer of the recently completed great steel arched 
bridge across the Haarlem River, New York. 

During the past year attention has been specially 
directed to the improvement in the system and materials 
adopted for the connection of houses and other buildings 
with sewers. For many years it has been common to 
spend large sums of money in the construction of well- 
built main drains and sewers, and then to allow the principal 
object of the whole scheme to be frustated by the cheap 
and nasty system of house connection. It is now being 
recognised that something rather better than a superior kind 
of agricultural drain pipe is necessary. House connections 
are being made with iron gulleys, traps, bends, and pipes, 
with joints all properly put together, just as though the work 
was to remain in sight instead of being buried. Even where 
these iron connections are not used, more importance is 
being attached to house drainage, and we may even 
hope that borough surveyors will soon be enabled to do 
their duty, so that the costly systems of town sewerage 
may cease to be liable to be made a farce by the bad 
work of the builder and plumber; or, in many cases, of 
the architect, who has not yet learned that it is as neces- 
sary that he should see that the house has well-constructed 
drains, as that it has chimneys. But, however much the 
architects may improve in specifications and superintend- 
ence in this respect, it is tolerably certain now that much 
of this class of work will or may fall to the lot of sanitary 
engineers. A couple of lines and a dot or two will no 
longer suffice on the plans of a house for an indication 
that there are to be drains or sewer connections, and the 
satisfactory interpretation of those two lines and a dot 
will not much longer be left to the bricklayer’s labourer, 
intelligent as he may be supposed. It is noteworthy, 
however, that the practice is growing of taking a large 
part of the house-connection work out of the hands cf 
the local workman by making the junction and trap for 
each house a part of the contract for the main drainage. 
Thus, as at Margate, where some most remarkably rapid 
drainage work is being carried out under Mr. Baldwin 
Latham, the local builder will have only the actual house 
drain to attend to. This practice on the part of the 
engineer of the main drainage works will do much to 
encourage the adoption of properly constructed houre- 
drainage fittings, such as those illustrated by us some 
time ago.1® Concerning the treatment of sewage, there 
seems to be a growing faith in what may be called 
chemical treatment and precipitaticn, in oombination with 
limited areas of filter beds. ‘The system makes it possible 
to control the treatment and produce more certain results 
than by any other, except carrying the sewage quite out 
to sea, a system only possible at a few places. The 
system adopted by the Board of Works finds favour in 
principle, though few believe that the small quantity, 3-7 
grains of lime and 1 grain of ferrous sulphate!’ per gallon 
will be found sufficient. A good deal of experience has 
now been obtained with iron and other precipitants, and 
the processes used at Acton and elsewhere are being 
watched with much interest. There seems to be little 
doubt that a combined chemical and biological treatment 
of sewage will, when thoroughly understood, make a 
small quantity of chemicals suflicient for the work. 

Some idea of the enormous quantity of engineering 
work in hand, and which must be found in future, may be 
gathered from the fact that the Institution of Civil Engi- 
neers, which was founded on the 2nd of January, 1818, 
has now on its rolls 1673 members, 2698 associate mem- 
bers, 19 honorary members, 436 associates, and 978 
students, together 5804, against 5616 at the same date 
last year. A large proportion of all these are fully 
engaged in devising and directing works or operations 
employing many thousands of workmen in different parts 
of the world. 

The metallurgical progress of the past year has been 
mainly in the direction of perfecting existing processes 
rather than in that of new discovery, at any rate as far as 
can be judged by communications made public. At the 
spring meeting of the Iron and Steel Institute consider- 
able interest was excited by a record of experiments on 
the addition of nickel to iron and steel which had been 
carried out at Hallside in Scotland, by Mr. James Riley, 
and showed that mild steel containing 5 per cent. of 
nickel has its elastic limit and alternate strength raised 
by nearly one-half, while the hardness is but slightly aug- 
mented. Similar results have been obtained by Mr. Hall 
in Sheffield. With the large increase in supply of nickel 
promised from Canada and other countries, it is not 
improbable that steels of this kind may become practically 
useful at no distant date. The open hearth furnace, 
variously modified both as regards shape and materials 
of construction, continues to increase in usefulness. For 
the large purposes, such as the ingots required for modern 
artillery, furnaces of 30 to 40 tons capacity are now 
frequently employed, and the increasing use of de- 
phosphorising methods, even with the highest class of pig 
iron, is specially noticeable. This is rendered possible by 
the use of refractory basic materials, such as caustic 
magnesia, and more particularly chromic iron ore, the latter 
being used not only for melting furnaces but also for the 
beds of reheating furnaces. 

The use of the hydraulic press for squeezing heavy 
ingots, in place of steam hammer forging, is becoming 
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very general. According to a paper read by M. Gautier 
at the Paris Conference of Mines and Metallurgy, no less 
than fifteen presses, varying in squeezing power from 600 
to 5000 tons, have been or are in process of being sup- 
plied by Messrs. Tannett, Walker, and Co. to different 
steel works in England and on the Continent, and in 
addition to these other large examples have been erected 
by Messrs. Davy Brothers. The colossal presses of 
Whitworth and Co. formed the subject of one of the most 
important communications to the Institution of Civil 
Engineers by Professor Greenwood at the end of last 
session, but the discussion showed that such manipu- 
lation of ingots has as yet found but very slight accept- 
ance with the bulk of the European steel makers. 

At the Paris meeting of the Iron and Steel Institute, 
Mr. John Head brought forward an interesting novelty in 
the shape of a Siemens heating furnace, in which the 
spent flame from the hearth, instead of being entirely 
passed through the regenerator, is partially drawn by a 
steam jet aspirator through the gas producer, where 
its carbonic acid is reduced by glowing carbon to 
the useful form of carbonic oxide, and, in fact, the 
fuel is made to serve twice over. This is possible 
owing to the high temperature of the gases, which 
permits the reaction to go on without dangerously cooling 
the producer. In fact, the gas differs in no essential 
particular as regards its combustible constituents from 
that made with coal in the ordinary way. The furnace 
has been adopted on an experimental scale at Wishaw and 
in London, and latterly in a larger plant at Erith, where 
i: is employed in blooming scrap iron, which is done with 
an expenditure of from 1} cwt. to 2cwt. of coal per ton of 
blooms obtained. The question of the regeneration of fur- 
nace gases by passing on through heated fuel has been 
proposed several times, but we believe that this is the 
first practical solution that has been obtained. 

Considerable activity has been manifested lately in the 
production of aluminium and its alloys. The modifica- 
tion of the Deville process, due to Messrs. Castner and 
Webster, has been carried out on a very large scale at 
Oldbury, near Birmingham, and the works were admir- 
ably represented at the late Paris Exhibition, a great 
block of aluminium weighing half-a-ton being among the 
most noticeable of the British exhibits. In connection 
with this process a considerable improvement has been 
made by Mr. Castner in the production of a much 
purer variety of sodium aluminium chloride than has 
hitherto been used, with a consequent improvement in 
the metal as regards freedom from iron. Another pro- 
cess of a simple character, together with a new method of 
obtaining sodium due to Mr. Netto, has been introduced 
by the Alliance Aluminium Company at Wallsend-on- 
Tyne, noticed in our account of the Newcastle meeting, 
which reduces molten fluoride of aluminium by sodium 
at a low red heat, and, by adopting a process of gradual 
reduction analogous to that of the selecting process of the 
copper smelter, obtains aluminium of very high degree 
of purity. The production of aluminium alloys by the 
electrolysis of alumina in the presence of copper or iron 
is carried on on a great scale by the Cowles Syndicate 
Company, at Milton, North Staffordshire, at Lauffen, 
Neuhausen, near Schaffhausen—described in vol. lxvi., 
page 290—and at Froges, in the department of Isére. 
Latterly Messrs. Crompton, the builders of the great 
Cowles dynamo, have proposed to adapt a method of gas 
heating to the electric furnace. Another novelty, which 
is said to have been successfully tried, is the use of 
metallic sodium as a deoxidising agent in the manufacture 
of steel, for which purpose it may well be useful where 
it is not desired to introduce a new metal into the bath. 

The most noteworthy departure in the manufacture of 
metals is, perhaps, electric welding. This is being taken 
up on a very extensive experimental scale in this country 
by the Farnley Company, and Professor Kennedy is now in 
Boston, U.S.A., acquiring information as to the actual 
results attained by Professor Elihu Thomson. In our 
notices of the electrical engineering exhibits at the Paris 
Exhibition, we illustrated the very latest forms of electric 
welding plant, and there is really nothing to add to what 
we have said on the subject. That metals of all kinds 
can be welded or fused together in this way to perfection 
seems to be certain. Not only is this true of two pieces 
of the same metal, but of two pieces of different metals. 
Thus, gold can be united to silver, copper to iron, and so 
on. As regards the use of electricity for welding, pro- 
perly so called, the whole question seems to be one of 
expense. This, again, resolves itself into one of horse- 
power expended in driving the dynamo. The cost of the 
requisite plant is not great, and, after all, the cost of 
welding is not in any case a very large item. It is not 
easy to see where the limit lies as regards the dimensions 
of the masses to be dealt with; and so it is quite possible 
that a new era has opened up for the production of 
articles which require to be of super-excellent quality. 
We may yet see the seams of boilers welded by electricity 
instead of being rivetted; and there are an infinity of 
small articles made of iron, which cannot now be secured 
to each other save by the use of bolts or rivets, which 
may in future be practically made one by Professor Elihu 
Thomson’s process. 

The manipulation of steel has settled down on fixed 
lines, and we have heard absolutely nothing during the 
past year of excentric behaviour on the part of the metal. 
The constructive material known as “steel” has nothing 
in common with the steel known fifty years ago. It is 
practically a new thing in the world, and as men begin to 
understand this truth more fully, and learn day by day how 
to make it and handle it, it becomes a better and more 
trustworthy servant. It is worth notice, however, that 
steel has by no means turned wrought iron entirely out 
of the field. Far from that being the case, enormous 
quantities of iron plates, angles, and bars are still made. 
In one district alone, 300,000 tons of wrought iron were 
made last year, and at the present moment the demand 
for this metal is far in excess of the supply. Many 
eminent engineers will have nothing else, and as iron welds 
far more readily than steel, smiths still adhere entirely to 





its use. This is after all by far the best plan. The 
engineer is wise who selects always that material which 
is best for his purpose, without concerning himself about 
the dictates of fashion, which rule in engineering as in 
everything else. 

From the iron and steel trades to shipbuilding is but a 
step, because in ships and their machinery we see the 
largest masses of steel and iron used. Thus we have 
in our navy, armour plates of colossal dimensions and 
weight, and huge guns, while in the merchant service are 
to be found crank and propeller shafts of immense size. 
Nothing is less interesting than dry collections of statis- 
tics, yet we cannot resist placing before our readers a few 
figures showing what has been done in shipbuilding 
during the past year. According to the Kegistrar- 
General’s return there were constructed in 1888 no less 
than 2,000,000 of tons of dead weight carrying capacity. 
On the Clyde alone the ships built represented 335,000 
tons, and the engines for them 308,000 effective horse- 
power. These latter figures are probably a little exag- 
gerated. On the Tyne were built 282,000 tons; on the 
Wear, 217,000 tons; on the Tees, 110,000 tons; in the 
Hartlepools, 84,000 tons; in the Mersey, 36,000 tons; in 
Ireland, 93,000 tons; and on the Thames, 4000 tons. The 
value represented is enormous, amounting on the Clyde 
alone to about £7,500,000. Of the Government contracts 
for warships, £3,260,000 goes to the Clyde, £3,460,000 to 
the Tyne, £3,000,000 to the Thames, £1,000,000 to 
the Mersey, and £660,000 to Hull and Barrow. In the 
year 1887, we had to note the advent of the Inman and 
International steamship City of New York. Last year 
gave us the City of Paris, the Teutonic, and the 
Columbia. The last eastward trip of the City of Paris was 
made in 5 days 22 hours 50 minutes, beating the best record 
by seyen minutes. The demand for Atlantic racers seems, 
indeed, to be limitless; no fewer than six great ships 
have been ordered, and are in course of construction. 
The Hamburg American Line, whose twin propeller, the 
Columbia, made a new record of 6 days 18 hours and 10 
minutes to Southampton on November 14th, will have a 
magnificent new twin-screw ship running in May next. 
She is to be called the Normania, and is now building at 
Fairfield, from which came the Umbria and Etruria. The 
Normania is a little smaller than the City of Paris, being 
520ft. long, with 59ft. beam, and 38ft. depthof hold. She 
will have 16,000 indicated horse-power. She will be 
launched in March next. The keel of her sister ship has 
been laid by the Vulcan Shipbuilding Company, Stettin. 
This vessel will not be ready to run until the spring of 
1892. She will be called the Venetia. The French line 
also have a big twin-screw ship on the stocks, which will 
probably be running next summer. She is called the 
Touraine, and is to be several thousand tons larger than 
any of the fine single screw ships of the French line 
which run between New York and Havre. The 
White Star Steamship Majestic, a sister ship to the 
Teutonic, will be ready next spring. The Cunard Line 
will also put two twin-screw boats in the field to win 
back the lost laurels of the Etruria. Their names have 
not been selected. They will be powerful ships, and will 
take the place of the Servia and the Aurania, which will 
then do duty between Liverpool and Boston. 

As to details in the construction of machinery in ships 
we have little new to record, nor is there much that is 
novel in prospect. Pressures seem to have settled down 
steadily to about 150 ]b., and the three-cylinder or triple- 
expansion engine holds its own against the quadruple 
expansion system. The gain to be had from using the 
last is not worth the extra complication which it entails. 
There is, as usual, a feeling that the existing type of 
marine boiler is not quite satisfactory, but nothing better 
has been devised. Steel plates ljin. thick are freely used 
for shells; as for the flues, Messrs. Fox cannot supply the 
demand for their corrugated flues, and we understand that 
Messrs. Sir John Brown and Co. are working night and 
day on Purves’ ribbed flue, which is earning golden 
opinions for itself. The Farnley twisted corrugated flue 
—illustrated in a recent impression—is also winning its 
way into favour. The difficulties which lie in the way of 
producing a new marine boiler are too numerous to be 
dealt with here. Itis quite probable, however, that ener- 
getic attempts will be made to devise something novel. 
The introduction of forced draught will help this on. In 
the Navy so much trouble has been experienced with 
boilers of all classes, both of the Scotch or ordinary type, 
the locomotive, and the “Navy” boiler, which is a 
modification of the latter, that it is said experiments 
are to be made on a large scale with a water-tube 
generator. 

While we are on the subject of boilers, we may call 
attention to a very suggestive paper read by Mr. James 
Spence in November, before the North-East Coast 
Institution of Engineers and Shipbuilders. Mr. Spence 
began his paper with the following words:—“ For many 
years the opinion has been gaining ground among 
engineers that the rules at present in force prescribe a 
greater thickness for the shells of marine boilers than 
practical experience shows to be necessary. The engineers 
of H.M. Navy, acting on this experience, have recently 
made great reductions in the thickness of the shells, 
without making any corresponding reduction in the thick- 
ness of other parts of their boilers; and Mr. A. C. Kirk, 
speaking at last year’s annual meeting of the Institute 
of Naval Architects, said that if the designers of 
boilers for the mercantile marine were their own masters 
and not subject to official control, they would long 
since have altered their practice in the same direction.” 
He then went on to say that the whole system of calcula- 
ting the strength of marine boiler shells was erroneous. 
He maintains that such boilers being very short—thus we 
may have a boiler 15ft. in diameter and 10ft. long.— 
derive enormous circumferential strength from the end 
plates, and that consequently the shell plates, being now 
calculated as if they derived nothing from the ends, are 
too thick. His arguments are ingenious and well worth 
consideration, and this we say willingly, although we are 
not prepared to accept them as conclusive, He adduced 





one arguent in support of his views which we repro- 
duce :—* Mr. Scott built a boiler 7ft. 8in. diameter by 11ft. 
long, consisting of shell, ends, and stays, omitting furnaces, 
combustion chambers, and tubes. He tried to test this 
to destruction, but only succeeded in making it leak. 
This result admits of a very simple explanation. The 
shell was built of steel plate, having an elongation of from 
25 to 29 per cent. Now, it is evident that a boiler built 
of steel of this description cannot be strained by water 
pressure to much above the elastic limit of the structure, 
for at this point the rivet holes would all begin to stretch 
rapidly, and the thinning of the plates would destroy the 
efficiency of caulking, and a boiler with rivet holes and 
caulking stretched could not hold water at a high pres- 
sure. ‘This is exactly what happened with Mr. Scott's 
boiler at a pressure of 620 lb. to the inc :—the leakage over- 
powered the pumps. Having a very large water supply, 
they were able to keep up this pressure for five minutes, 
but unable to increase it. When the pressure was reduced 
it was found that it had produced no fracture, and no 
serious disturbance of the structure, proving that the 
elastic limit had not been greatly te Now, if the 
old theory that all the pressure came on the shell was 
correct, then the strain on the solid plate of shell was 
78 per cent. of its ultimate strength = 22 tons per inch; 
the strain on shell plate in line of rivets was 934 per cent. 
of its ultimate strength = 26 tons per inch, and under 
that strain the boiler held water at a pressure of 620 tons 
for five minutes. Yet Mr. Manuel, in the discussion that 
followed the reading of this paper, gave a series of tests 
with a rivetted joint similar to that used in the experimental 
boiler, and showed that the elastic limit was reached at 
15} tons per inch; that the joint was to all intents and 
purposes crippled as a joint, with a strain of 20 tons to 
the inch, although it did not finally rupture till the strain 
was 28°7 tons to the inch; and we are supposed to 
believe that this boiler held water for five minutes at a 
pressure of 620]b. when strained to 26 tons to the inch. 
If, however, we allow for the strength of the ends, we find 
that only 63 per cent. of the total strain comes on the shell, 
37 per cent. coming on the ends. On this hypothesis, the 
strain of the shell plates, under a pressure of 6201b., was 
16} tons to the inch.” 

One of the most curious suggestions made about boilers 
was put forward by Mr. C. B. Casebourne. In December, 
at a meeting of the North-east Coast Institution, he pro- 
posed to make boilers with two shells of thin plate—inner 
and outer—leaving a space of, say, 4in. between them, 
and this space he fills with steam from the boiler passed 
through a reducing valve. Thus, the pressure inside the 
inner shell might be 250 lb., and between the shells 100 1b. 
Then 1001b. is the stressing pressure on the outer shell 
and 250 — 100 = 150 lb. is the stressing pressure on the 
inside shell. We scarcely think that this game would be 
worth the candle. 

The results obtained during the mancuvres of the 
British fleet have proved that far too much has been 
expected from their machinery. We have repeatedly pro- 
tested in these pages against the reduction of weight to 
the danger point; our remonstrances have been dis- 
regarded, and matters have been pushed to an extreme. 
The incessant breaking down of machinery, and the 
uniform failure of the ships of the squadron to attain 
their official speed, have, however, brought things 
to a climax, and in future weights are to aug- 
mented nearly 25 per cent. all round, thus bringing the 
machinery and boilers of our warships nearly in accord 
with those of the mercantile marine. To illustrate the 
extremes to which the Admiralty have gone in their 
demands, we may cite a new vessel of the torpedo- 
catching type. She has a displacement of but £00 tons, 
and her engines were expected to develope with forced 
draught about 4500 indicated horse-power. With ordinary 
draught 2500 indicated horse-power was attained, and 
the trial was very successful and satisfactory. Forced 
draught was then tried, with the result that when the 
engines got near the contract power the hull almost went 
to pieces under the strain, the deck seams opened, and 
she had to be returned to dock leaking, and a consider- 
able sum will have to be expended in strengthening her and 
several sister’ boats. We are glad to be able to add that 
all this may be regarded as matter of history, and that 
in future our ships-of-war will be fitted with engines and 
boilers of a substantial and trustworthy character; at all 
events, that is the present intention. 

In the matter of forced draught, we have nothing new 
to record. It is being adopted slowly in a modified form. 
The Teutonic, for example, is fitted on a modification of 
Howden’s system. Many ships have fans to promote 
combustion, which they do very well, although the air 
pressure caused by them in the stokehole is very small, 
probably not more than equal to one-fourth of an inch 
water pressure. We understand that the Admiralty have 
engaged Mr. W. A. Martin, of fire-door fame, to carry out a 
series of experiments with suction fans. At first sight it 
is difficult to see that any difference in result can be 
obtained by using a fan to exhaust the products of com- 
bustion instead of employing it to force air into the fur- 
nace, but there really does seem to be a difference. 
Locomotive engines get draught by suction, and although 
the rate of combustion is very high in such engines, 
reaching 70 lb. or 80 1b. per square foot per hour, the 
boilers do not seem to suffer as similar boilers do at sea 
when worked with a plenum in the stokehole. Some- 
thing of the success of locomotive boilers on railways 
appears to be due to the incessant shaking of the water 
in the boiler caused by the movement of the engine on 
the rails. A simple experiment will serve to illustrate 
our meaning. If a bottle be filled nearly full with boil- 
ing hot water and lightly corked, the cork will be blown 
out if we shake the bottle. In the same way, if a 
“syphon” of aérated water refuses to give up its con- 
tents, we have only to shake it to augment the pressure 
within it by liberating the gas imprisoned by surface 
tension. Mr. Martin will have placed at his disposal two 
of the locomotive boilers remov7d from H.M.S. Poly- 
phemus. Mr. Martin holds that by the usual system the 
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is converted into a battery and the tube-plate 
rae HA which is exposed to the full foree of the 
heat generated. The result is that the tubes are deprived 
of the protection of the water, and becoming overheated 
cause the plate to leak. Mr, Martin therefore proposes 
to approach as nearly as possible the conditions govern- 
ine locomotive boilers on shore. Instead of forcing the 
air through the furnaces by means of fans, he prefers to 
establish induced draught. His plan is to operate at the 
root of the funnel by a fan acting upon the products of 
combustion, and so fitted that it may be used to accelerate 
the draught to any degree reqrived. ‘The arrangements 
in the boiler-room are not interfered with, the driving 
gear taking the place of the high-speed engines now used 
for forcing air. ’ 

Messrs. Laird, of Birkenhead, are now carrying out 
important alterations in the London and North-Western 
Company’s Irish boats, the Violet and the Lily. Hitherto 
tiese boats have been driven by oscillating engines 
working at about 40 lb. They are now being fitted with 
triple-expansion engines of, in a sense, a novel type. The 
three cylinders with a 6ft. 6in. stroke, and diameters 
about 45in., 60in., and 106in., will stand directly under the 
crankshaft. The engines will be of the steeple type, 
invented years ago by David Napier, and modified by 
Todd and Macgregor. It is an excellent form of paddle 
engine. The Lily and Violet will carry pressures of 
150 lb., and it is expected that fast as they now are, they 
will attain next summer at least one knot an hour more 
with the new engines. 

In locomotive work the most important step is the 
extension of the compound system. It would appear, 
indeed, that ere long there will not be a line in the world 
on which the compound system will not at least be tried. 
There are now, for example, in use no fewer than 500 
engines on Worsdell and Von Borries’ system. The 
latest departure in this direction is an entirely new 
design, on which engines have been built by Mr. 
Worsdell for the North-Eastern Railway. These engines 
have single driving wheels, but as we shall publish 
engravings and full particulars in early impressions, we 
reserve all description for the present. 

Mr. Worsdell has been constantly adding to his stock 
of compounds—both goods and passengers—in fact, all 
the renewals and additions are compounds, with the 
exception of a few small shunting engines. The North- 
Eastern now has twelve compound passenger engines, 
cylinders 18in. and 26in. by 24in. stroke, four wheels 
coupled, 6ft. 8in. diameter; five with cylinders, 
18in. and 26in. by 24in. stroke, single drivers, 7ft. 2in. 
diameter ; five with cylinders 20in. and 28in. by 24in. 
stroke, single drivers, 7ft. 8in. diameter, or in all 
twenty-two compound express engines, all of which work 
the heaviest and fastest trains. Ten more are in course 
of construction. There are also forty-eight compound 
goods tender engines, 18in. and 26in. by 24in. stroke, six 
wheels coupled, 5ft. diameter ; forty-two compound goods 
tank engines, 18in. and 26in. by 24in. stroke, six wheels 
coupled, 5ft. diameter, and a pair of radial wheels, or 
ninety compound goods engines in all. The goods engines 
work the through express goods trains. The goods tank 
engines work generally the heavy mineral traffic. All the 
engines are doing well. Mr. Worsdell got out the coal 
consumption for the year 1888 on equal mileage and 
equal work, and finds that the compound passenger 
engines were 22 per cent. less on coal consumption per 
150 tons of train than the other engines, and the com- 
pound goods engines were 17 per cent. less on coal per 
300 tons of train than the others. All the engines taken 
were the largest and best of their classes, doing the same 
work as the compounds, and were all in proper working 
order. All the compounds that were running were taken. 
No selection was made. So it will be seen the result 
is very satisfactory, especially as Mr. Worsdell has 
never expected a greater saving on an average than 
15 per cent. The difference, or less saving in the com- 
pound goods as compared with the passenger, is probably 
due to the fact of the goods engines standing so long, 
and so often waiting in the sidings and shunted. 

On the London and North-Western Railway Mr. 
Webb has brought out a new type of compound. The 
low-pressure cylinder reverses itself automatically, so 
that Joy’s gear is only fitted to the two high-pressure 
cylinders. The valve of the low-pressure cylinder is 
actuated by a single loose excentric in the old steam- 
boat way, the high-pressure cylinder revolving the axle 
inside the excentric either way until the snugs come in 
contact. We may add that the same principle has been 
applied independently by an old pupil of the late Mr. 
Stroudley to triple expansion marine engines. Only the 
first two cylinders are fitted with the link motion. ' The 
third engine has a loose excentric. Engines indicating 
1600-horse power have been thus fitted, with the best 
results. Mr. Webb has lately been trying how much 
continuous work can be got out of a compound engine, 
and he has run the Teutonic continuously, without 
letting steam down, between London and Carlisle, until 
a distance of 1200 miles had been attained, the average 
running speed being over forty-eight miles per hour. 
This we need scarcely add is an unprecedented perform- 
ance, speaking volumes for the excellence of Mr. Webb's 
workmanship. The work was done with a three cylinder 
compound engine similar to the Oceanic, illustrated 
in our impression for August 16th, 1889, having two 
high-pressure cylinders 14in. diameter, 24in. stroke, and 
one low-pressure cylinder 30in. diameter, 24in. stroke. 
Diameter of central and trailing wheels, 7ft.; diameter of 
boiler outside middle ring, 4ft. 3in.; length of barrel, 11ft., 
thickness of plate, in.; 225 tubes, outside diameter, 17in.; 
boiler pressure 175 Ib. per square inch. Heating surface: 


tubes, 1242-4 square feet; fire-box, 159°1 square feet ; 
bara 1405°5 square feet. Fire-grate area, 20°5 square 
et. 


Weight of engine in working order 45 tons 10 ewt. 
On December 8rd this engine started on a trip of 1200 
miles, as shown on the diagram in next column. 

This journey was accomplished with one steam raising, 
without dropping the fire, and was performed by drivers 





B. Robinson and W. Elliot and firemen G. Stretch and J. 
Stockton, all of whom are stationed at Crewe, the men 
changing duties as shown above. The engine was actually 
in motion 24 hours 57 minutes, which gives a speed of 
48:09 miles per hour. The engine was away from the steam 
shed 47 hours 58 minutes, which gives an average speed 
during the whole time away of 25°06 miles per hour. 
The quantity of coal taken was as under :—December 
3rd—at Crewe, 60 cwts.; at Camden, 80 cwts.; at Car- 
lisle, 114 cwts.; December 4th—at Camden, 80 cwts.; at 
Carlisle, 58 cwts.; total, 887 cwts., less 20 cwts. left on 
tender on arrival at Crewe, December 4th, showing a con- 
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sumption of 367 ewts., which equals 34:2 1b. per mile. 

running time was made during the trip, the loads 
being as under :—December 38rd—12.13 a.m., Crewe to 
Euston, 12} standard coaches; 10 a.m., Euston to 
Crewe, 10}; 10 a.m., Crewe to Carlisle, 9}; 8.41 p.m., 
Carlisle to Warrington, 13; December 4th—8.41 p.m., 
Warrington to Euston, 14; 10 a.m., Euston to Car- 
lisle, 114; 8.41 p.m., Carlisle to Warrington, 13; 8.41 
p-m., Warrington to Crewe, 14 standard coaches. Since 
April 9th, 1889, the date the engine commenced work, 
she has run 50,905 miles, and during the week pre- 
vious to the 1200 miles run she ran regularly from Crewe 
to Euston, thence to Carlisle, thence to Crewe, or a total 
of 600 miles on alternate days, the engine being worked 
by the same two sets of men, who changed at Crewe. 
This she is now doing on alternate days with her sister 
engine, the Oceanic. 

On the Midland Railway, we understand that Mr. 
Johnson has in contemplation the introduction of some- 
thing novel in valves, but for the present we are not 
authorised to say more. During the past year the Derby 
Works have turned out a number of engines of the type 
exhibited at Paris, and illustrated in our pages. The 
experience obtained during the last two years with 
this class of engine has been in every way satisfac- 
tory. A large number of express goods engines and 
tenders is now under construction, similar to those made 
during last year. These engines will all be fitted with 
the automatic vacuum and steam brakes, so as to enable 
them to be used for working excursion traffic. The 
working pressure of these engines is 160 1b. per square 
inch. From the results obtained during the last three 
or four years there appears to be a decided economy in 
favour of engines working with a pressure of 1601b. per 
square inch, as against those working at 1401b., while 
at the same time no inconvenience or difficulty has 
been found to arise from the use of the higher pressures. 

We have so recently and fully illustrated Mr. Stirling’s 
latest engine on the South-Eastern system that nothing 
more need be said here concerning them. We complete 
our illustrations indeed of this fine engine this week. 
Mr. Stroudley’s last work, too, was illustrated in our 
pages on the 19th of July, and possesses a melancholy 
interest just now. 

On the London and South-Western Railway, since the 
early part of the year 1887, in which this company com- 
menced building its own locomotives outright, forty-seven 
engines have been built, including twenty last year. Of 
these, thirty have been mixed traffic, fifteen heavy bogie 
tank, and two small bogie tank engines. The mixed 
traffic type was designed with a view of working heavy 
pcg traffic and fast goods trains. These engines 

ave inside cylinders 18in. diameter by 26in. stroke, and 
6ft. diameter wheels, four wheels coupled. They 
have given complete satisfaction, and it is contem- 
plated building more of this class to deal with the in- 
creasing demands for fast goods traffic and heavy pas- 
senger haulage. The heavy bogie tank engines have 
been built to cope with the increase in the suburban 
traffic, and for this purpose have a great tractive force. 
The cylinders are the same as those for the mixed traffic. 
Wheels, 5ft. Tin. diameter; four wheels coupled. A 
bogie is placed under the trailing end, and the side 
tanks carried over the driving wheels. The pressure is 
in all cases 160]b. For working light passenger trains in 
outlying districts, the small bogie tank engines have been 
constructed, having inside cylinders 17in. by 24in. stroke; 
wheels, 4ft. 10in. diameter, four wheels coupled. The bogie 
is under the trailing end, and the tanks are placed over the 
driving wheels, as in the case of the heavy bogie tanks. 
To carry on the building of the new, and at the same 
time the re-building and repairing of the existing stock, 
new machinery and appliances have been added. When 
the carriage department is transferred to Bishopstoke, 
the shop accommodation at the disposal of the locomo- 
tive department at Nine Elms will be increased, and the 
output, both in new stock and repairs, will be consider- 
ably greater than at present. 

On the Great Western Railway the only matters of 
interest which have occurred, so far as the locomotive 
department is concerned, during the past twelve months, 
have been the establishment in July, 1889, of through 
service to the Channel Islands, the carriages running 
alongside the company’s boats at Weymouth. Passengers 
leave London at 9.15 p.m., and arrive in Jersey at nine 





the following morning. There are good connections with 
Scotland and the North of England by these trains. 
The running of one additional express train each way 
per day between Bristol and the North of England, via 
Severn Tunnel, making four express trains each way per 
day between the North and West. The establishment of 
through express service of five trains each way daily 
between Birmingham, Wolverhampton, &c., and South 
Wales, in July, 1889. The running of third-clacs 
carriages on the 3 p.m. ex Paddington and the 11.15 a.m. 
ex Penzance, both of which trains were formerly first 
and second only. We do not know that there is any- 
thing else of special interest; but we may remind our 
readers of the running of the Atlantic special from 
Milford to London in connection with the s.s. City of Rome, 
and may add that for a considerable time past Mr. Dean 
has been building large numbers of carriages and wagons 
with iron under-frames at the Swindon works. Indeed, 
for some time past the output has averaged seventy 
wagons and four eight-wheeled bogie carriages per 
week, 

In refrigerating plant we find one of the most remarkable 
developments of the year. Mons. Raoul Pictet has recently 
again brought forward certain remarkable discoveries 
which he claims to have made in 1885. The results he pub- 
lished in a pamphlet, which did not at the time attract much 
attention. They are, however, now being made the sub- 
ject of careful investigation on the Continent, and should 
his views be confirmed, the results cannot fail to be 
startling and important. The principle on which 
refrigerating machinery operates is sufficiently simple. 
A vapour of a volatile fluid, or a gas, is compressed, and 
thereby heated. The heat is abstracted, partly by cold 
water, partly by letting the compressed gas or vapour do 
work, and expand in doing it. The result is a great fall 
in temperature. When very volatile fluid vapours are 
employed it suffices to abstract the heat of compression 
without doing special work. M. Pictet uses a mixture of 
carbonic acid and sulphurous acid. He states that the 
existing theory of refrigeration is erroneous, and that the 
quantity of heat to be given up in the cooler of a refriger- 
ating machine depends entirely on the number of atoms 
of the gas which enter the cooler in a unit of time, 
and that for the same compressing cylinder the number 
of atoms is proportional to the pressure, according to 
Avogadro’s law. His researches show that the work 
of compression is sensibly less with a binary vapour than 
it would be for a single fluid. Thus, according to a 
well-known law, if we put a mixture of liquids into a 
vessel, then, finally, the same weight of each liquid will 
evaporate, and will exert the same pressure as if the 
vessel had been empty, and hence the total maximum 
pressure equals the sum of all the maximum pressures 
which are given by the different liquids in vacuo. The 
only exception is when the vapours combine chemically. 
It has been held that no chemical combination takes 
place between carbonic acid and sulphurous acid. M. 
Pictet, however, advances a different view. He givesa 
set of curves of the theoretical and real pressures at 
various temperatures of SO, and CO, mixed, and ac- 
cording to this the pressures are very much less in reality 
than they are in theory. From this he draws the 
deduction that there is an attraction between the two gas 
molecules which facilitates liquefaction with rise of 
temperature. As an example of the difference between 
theory and practice, we give the following figures, the 
temperatures being Centigrade: At — 30deg. the theo- 
retical pressure of a mixture of S O, and CO, is ‘77 atmo- 
spheres, so it is in reality. At 0 Centigrade the theo- 
retical pressure is 2°93 atmospheres; the real pressure is 
1:83 atmospheres. At 30 deg. the pressures are 8 atmo- 
spheres and 4°45 atmospheres. At 50 deg. the pressures are 
13-98 and 6°86 atmospheres. If all this proves to be true, 
then it follows that the power required to produce a given 
quantity of ice will be much less with the mixed vapours 
than has heretofore been deemed possible. Apart from all 
this we may call attention to the enormous extension which 
has taken place of late yearsin refrigerating work; while its 
development during the present year promises to be very 
great. Thus, for example, we may say that up to the 
end of last year not less than 1000 machines on the Linde 
ammonia system have been supplied and ordered, and 
during the fast year alone 200 machines, of the aggregate 
value of £400,000, were made, some of very great size. 
They are much used on board ship, both for carry- 
ing dead meat and cooling passengers’ provisions. 
The s.s. Teutonic has one of these marine type machines, 
and the Majestic is now being fitted. In these cases one 
apparatus serves for cooling the meat hold, and for 
making ice and refrigerating the stores for passengers’ 
provisions. There are no brine or other pipes in the 
meat rooms, but cold air is circulated in much the same 
way as it is in the case of a cold air machine. Besides 
being less in first cost the Linde machines are said to 
produce the same refrigerating effect with about one-fifth 
the coal consumption of a cold air machine. The city 
offices of the Linde British Refrigeration Co, are in 
Queen Victoria-street, but the technical staff is at Shad- 
well, where is also an ice factory, stated to be the 
largest in the world, and of which we hope shortly to 
publish particulars. In addition to ice-making and 
refrigerating plant on the Linde system, the company 
also, when required, supplies patent dry air refrigerators 
on the Lightfoot system. 

Any review of mechanical engineering progress would 
be incomplete if reference were not made to electrical 
work. Our task is lightened by the fact that our reports 
on the electrical engineering exhibits at Paris last year 
were so complete and so fully and minutely illustrated 
that they leave very little tobe said. It is fair to assume 
that at Paris was to be found the very latest and best 
that engineers and electricians can produce in dynamos, 
lamps, circuits, switch-boards, and such like. Almost the 
only blank was caused by the absence of any exhibits 
adequately representing the employment of electricity as 
a propeller for street cars. In the United States 
hundreds of miles of tramway are now worked by 
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electricity, but it is very unlikely that similar develop- 
ments can take place here. Mechanical progress follows 
different directions in different countries, and rough, 
ready, and hasty methods are tolerated in a new 
country with mushroom cities, which could find no 
favour here. One of the American engineers who 
visited this country last year, made use of words which 
give the key to the whole position. He was speaking 
with admiration, at Crewe, of all that he had seen. 
“You English,” he said, “ are slow, but you are dreadful 
sure.” After all perhaps we are not quite so slow as 
some of our American friends think. It would require a 
great deal of persuasion to induce Manchester or Bir- 
lmingham, to say nothing of London, to adopt the methods 
of laying on current which may be seen in the United 
States, and have been pretty fully described in a recent 
impression. But London has been at last mapped out 
into districts, and companies have been formed to light 
these districts and supply power in them; and this work 
will be carried out on a scale wholly unparalleled hitherto 
in any other country. Even the go-ahead electrical engi- 
neers of the United States have not contemplated the con- 
struction of a dynamo with an armature 40ft. in diameter, 
such as Mr. Ferranti is constructing at Deptford. Before 
such operations as those which he is carrying on, those of 
other engineers sink into apparent insignificance; yet 
there 1s nothing insignificant about them. The electrical 
work to be done during the present year in the metropolis 
will be of very great magnitude—far too great, indeed, to 
be handled here. We shall take care that our readers 
shall not be left in ignorance concerning it. 

The character of the weather during the past year has 
not been such as to impose any strain on the water 
supply of the kingdom. The London Water Companies 
have not been placed in any difficulty, though the 
déficiency reckoned upon by Major-General Scott, the 
Metropolitan Water Examiner, can scarcely fail to present 
itself in the course of a very few years, unless the exist- 
ing sources are more strictly economised. An average 
daily supply exceeding 160 million gallons is an enormous 
quantity, and for the last nine years the daily average 
has been rising at the rate of 3,000,000 gallons year by 
year. In 1888 there was a drop, simply because that 
year was cool and wet, whereas 1887 was hot and dry. 
It is thus that a new phase of the water question as it 
concerns London seems to be drawing near, the pressure 
being all the greater for the reasons that the London 
companies serve a much wider area than that of the 
metropolis proper, so as to include a considerable portion 
of the Outer Ring, where the increase of the population 
is singularly rapid, consequent on the arrival of occupants 
for newly constructed dwellings. A very marked increase 
in the consumption of water in the area furnished by the 
Water Companies is shown in the returns for November— 
the latest available. The daily average last November 
was 164,600,000 gallons, as compared with 158,000,000 
gallons in November, 1888. The actual increase in the 
average, comparing one November with the other, is within 
a trifle of 6,630,000 gallons per day. The companies are 
seeking to enlarge their well supply, but geologists give little 
hope that this will suffice to maintain the present rate of 
consumption much longer. The artesian well which the 
City Commissioners of Sewers have had in hand for the 
last three years, has not hitherto yielded any water. But 
a solitary well is of little consequence, especially in such 
asituation as thisone. The object of the City authorities 
is to fight the battle of price, rather than to augment the 
supply. In the matter of quality the London water con- 
tinues to bear the good reputation it has gained in recent 
years, though it is to be feared that the ill reports con- 
nected with a somewhat remote period in the past still 
affect the public mind. The prospect of any great 
change in the source of the metropolitan supply is 
scarcely to be reckoned upon, despite the zeal of the 
recently created County Council. It is the obvious 
purpose of the new metropolitan authority to obtain 
possession of the magnificent property held by the 
Water Companies, and if this object can be attained, it is 
tolerably certain that the County Council will have very 
little more to say about the Welsh mountains or the 
Westmoreland lakes. At present the designs of the 


Council are limited by the law, and the limits are | had 


narrower than is often supposed. All that this enter- 
prising authority can undertake just now is to insert a 
clause in a General Powers Bill, giving sanction to an 
outlay not exceeding £5000 for the purpose of conduct- 
ing inquiries or negotiations relative to the metropolitan 
water supply and the companies which furnish it. The 
Council has no power to introduce a Bill setting forth a 
new scheme for the supply of water, or proposing the 
purchase of the existing works. A Bill seeking such 
power will probably appear in due time. 

The water supply of the provinces furnishes no extra- 
ordinary schemes for the coming year. Manchester has 
its Thirlmere, Liverpool its Vyrnwy, and projects of such 
magnitude are of necessity exceptional. For the coming 
session the principal scheme appears to be that for which 
powers are sought in the Bill of the Bradford Corporation, 
proposing to extend the water supply of that town b 
abstracting water from the valley of the Nidd, at an esti- 
mated cost of £1,222,000. It is reckoned that this ex- 
tension will meet the wants of the population for the next 
thirty years. Among the towns which are moving in the 
matter of the water supply, mention may be made of 
Leicester, Plymouth, Derby, and Shrewsbury. The 
Huddersfield Corporation propose purchasing the water- 
works belonging to the Wessenden Reservoir Com- 
missioners, and to incorporate the same with their own 
undertaking. The Wessenden Commissioners, at the 
same time, have a Bill authorising them to construct a 
new reservoir and conduit, and to put in force the 
Rivers Pollution Prevention Act. The Stockton and 
Middlesbrough Water Board propose to take more water 
from the river Tees, and to construct a number of filter 
beds in connection with one of their reservoirs. There 
are several small schemes, in the nature of extensions, in 
different parts of the country; and every such project, if 





well devised, is to be weleomed as promoting the health 
and comfort of the population, besides adding in many 
cases to the industrial prosperity of a district. Although 
happening far away, we cannot refrain from alluding to 
the terrible Johnstown disaster, which at the time created 
some alarm over here, a doubt being raised whether 
our own great reservoirs were safe. The bursting of the 
Bilberry and Bradfield reservoirs are events by no means 
forgotten, and a similar catastrophe with the great 
Llanwddyn reservoir would let loose a volume of water 
immensely greater than that which swept the narrow 
valley of the Conemaugh. But the Vyrnwy works are of 
a totally different stamp from those which have failed, 
whether here or abroad, and the evidence offered to this 
effect soon disposed of the fear which the fatal flood in 
Pennsylvania at one time produced in Shropshire and 
elsewhere. 

Public interest in the gas supply during the past year 
has been quickened by the troublous intervention of the 
Trade Unions. While the laudations of the press were 
being bestowed on the scheme propounded by the direc- 
tors of the South Metropolitan Gas Company, under the 
guidance of their able chairman, Mr. George Livesey, by 
which scheme the gas workers were to have the offer of a 
share in the company’s profits, the project was the occa- 
sion of strong dissatisfaction on the part of the Gas 
Workers’ Union, as represented by its executive council. 
The fact that a thousand men in the employ of the South 
Metropolitan Gas Company had signed an agreement by 
which they were bound to the company’s service for 
twelve months, was felt to be a fatal hindrance to an 
effective strike. The bargain for the men might be a good 
one, but for the Union it was only bad. In vain the direc- 
tors of the gas company revised the conditions of the bonus 
scheme, bringing down the term of service to three months, 
and making various alterations to meet the objections of 
the men. So close an alliance between employers and em- 
ployed was resented by the Union, and an ultimatum was 
‘eeamaganss to the directors, requiring the abolition of the 

nus system and the dismissal of the men who had agreed 
toit. The directors refused compliance, and on December 
5th the majority of the stokers sent in their week's notice to 
withdraw from the company’s service. On the 12th the 
so-called “‘ strike’’ commenced, the company replacing 
those who left their works by raw hands, fetched up 
chiefly from different parts of the country. These had to 
be drilled to their new vocation, but the difficulties of the 
task proved less than might have been expected. The 
lesson of this portentous strike will have its effect for 
years to come. The attempt to coerce the company 
utterly failed, and about the same time there was a 
similar breakdown at Manchester and Salford, where the 
Corporations of the two towns had to encounter a strike 
of gas stokers, not on a question of bonus, but partly for 
the reason that non-unionists were employed in the 
works. These movements were probably encouraged in 
a great measure by the success of a strike which took 
place among the gas stokers of Bristol, in the month of 
October. But Mr. George Livesey and his colleagues 
were not to be overcome, though they had a hard battle 
to fight. That the gas supply of the South Metropolitan 
district was effectually maintained during the crisis can- 
not be asserted. Still, a supply of some kind was kept 
up, and the public were in sympathy with the company 
rather than with the strikers. 

Occurring in the depth of winter, the strike of the 
South Metropolitan stokers was the more critical, as the 
demand for gas was at its maximum. It will be interest- 
ing to note the effect of this disturbance. The gas 
tested by the officials of the London County Council 
during the week ending on December 21st, exhibited, in 
several instances, a decided falling off in illuminating 
power and in pressure. Instead of 16-candle gas, Black- 
friars-road on the 16th was furnished with gas of only 10°8 
candles, while at Plumstead on the 18th the lighting power 
was as low as 10°3 candles. In Tooley-street on the 19th 
the gas was only equal to 12°3 candles, improving to 14°8 
a day later. On the other hand, Lewisham was remark- 
ably well served, the gas having a uniform lighting power 
of 17°4 candles, or 1°4 above the standard. It would be 
interesting to know how this was brought about. Clapham 
an average of 16°7 candles. The average in the 
Blackfriars-road was 11°5 candles, and in Plumstead 11°4. 
All these deficiencies would expose the company to 
statutory penalties, and the Union has endeavoured to 
stir up the vestries to set the law in motion in respect to 
the street lights. But the authorisation necessary for 
enforcing the law will doubtless be withheld. The danger 
of the stokers north of the Thames striking in sympathywith 
those of the southern side has been the cause of some 
anxiety, but there seems no real ground to apprehend so 
reckless and monstrous a proceeding. But the barest chance 
of such an event coming to pass is enough to draw attention 
to the immense importance of the London gas supply. 
A threat to intercept the coals has been freely used, and 
if it could be carried out, would be a terrible weapon in 
the hands of the Unionists. But society would never 
tolerate such an outrage, and means of defence would 
soon be found, coupled with adequate punishment of the 
offenders. Nearly 3000 miles of mains convey gas to the 
houses, factories, and warehouses of the great metropolis, 
and the average consumption of coal by the companies is 
equal to 7000 tons per day, with a maximum which must 
obviously rise considerably higher. On one day in the 
winter of 1888, the Gas Light and Coke Company alone 
consumed 10,146 tons of coal, or at the rate of seven tons 
per minute. The number of persons in the employ of 
this company varies from 5000 to 9000, according to the 
season of the year. Including its three companies, 
London pays considerably more than three millions per 
annum for its gas supply, and the capital sac wh 
the undertaking exceeds fourteen millions. Concerning 
the risk of London being plunged in darkness, it is per- 
haps not altogether an untoward circumstance that out 
of a total of 550,000 houses, more than half are unsupplied 
with gas. The streets, of course would suffer, and there 
is the ugly risk of the gas mains being filled with an 





explosive mixture. Imagination fails to picture what 
would be the state of London if all the streets were “ up,” 
at once, as the result of a general ottenham-court-road 
explosion. 

The science of the gas supply has made no special pro. 
gress during the past year. Renewed attention has been 
given to the subject of water-gas, unfortunately with 
some fatal results. The difficulties with the stokers have 
also stimulated the production of methods for economising 
labour in the retort houses. The prospect of a gas supply 
on a new principle, much cheaper than the old, has often 
been promised in the past, but has not yet been realised. 
On the contrary, we may not only anticipate a rise in the 
price of gas, but the change has already come to pass in 
several parts of the kingdom. Coal has gone up, and is 
likely to rise still further. While the raw material is thus 
rendered increasingly expensive, the eight hours’ shift, 
which is being generally granted to the stokers without 
decrease of pay, also renders the production of gas so 
much the more costly. The increased outlay for carbon. 
ising wages, in consequence of more men being required, 
amounts in the case of the Gas Light and Coke Company 
to £50,000 per annum. Gas has been brought down to a 
low figure in all the large towns, and a moderate rise will 
not be greatly felt, yet it will have its effect on industrial 
interests. Fortunately for the consumer, the advent of 
the electric light will induce the gas companies to keep 
down the price of their illuminant, especially where the 
sliding scale is in operation. A scientific question con- 
nected with the ure of gas has reference to the mode of 
measuring light. Photometry, in its application to the 
gas supply, is not what it should be; and it is to be 
regretted that another year has passed without any 
decisive steps being taken to legalise a better standard 
than the sperm candle. The subject is one of consider- 
able importance to the consumer from a pecuniary point 
of view; yet it seems to receive little regard, and is per- 
sistently neglected by parties who otherwise hold very 
strong views as to the burdens borne by the conununity. 

Both the water supply and the drainage of towns are 
matters which may be looked upon as affected by the 
passing of the Local Government Act of 1888. But this 
Act is only an instalment, and falls considerably short of 
the scheme embodied in the Bill which the Government 
originally introduced. It has, indeed, given the power 
and status of a County Council to the authorities of more 
than sixty boroughs besides creating a County Council 
for London; but it has left the District Boards and 
Vestries of the metropolis untouched; and its effect in 
the country, apart from the boroughs just mentioned, has 
been aptly described as mainly consisting of a transfer to 
an elective body of the business formerly held and exer- 
cised by the magistracy of the counties. For this reason 
it has been said that the measure is properly one dealing 
with “county,” rather than with “local” government. 
“‘ District Councils” are to follow. In the meantime, a 
certain amount of administrative machinery has been 
created, but very little more power has been put into it 
than that which existed before. There has been a 
transfer of powers, rather than any material addition, and, 
so far as the country at large is concerned, it is premature 
as yet to look for any marked results. For the present 
we can hardly expect the County Council to do much 
towards reducing the death-rate. In respect to active 
sanitary progress, the old Public Health Act, passed rather 
more than forty years ago, was far more effective than 
the famous enactment of 1888. The most striking result 
of the new law has presented itself in London, where the 
County Council has abruptly terminated the existence of 
the Metropolitan Board, and evidently desires a new 
scheme for the disposal of the sewage. The great preci- 
pitation works at Barking and Crossness, costing £800,000, 
are not in accordance with the mind of the Council. 
To supersede these works would be enormously 
costly, and the Council feels the necessity of turn- 
ing them to some account, although hesitating to 
incur the necessary outlay for the transport of the 
deposited sludge from the works to the sea. To precipi- 
tate the solids contained in the sewage, and yet to restrict 
the measures requisite for the removal of the material, 
appears singularly inconsequential. But the whole 
question is to be reconsidered, and favourable allusion 
is made to the Essex Reclamation Scheme, for which 
the Hon. William Napier and Colonel Hope obtained 
an Act of Parliament in 1865. Failing this, we may yet 
see the Canvey Island project—devised by Mr. Bailey- 
Denton and Colonel Jones—carried into execution. Or, 
possibly, Mr. Webster will presently receive attention, 
especially as Sir Henry Roscoe has drawn up a report 
bearing testimony to the excellent results obtained by the 
electrical process as tried on the Crossness sewage. Mr. 
Alfred Fletcher, the Government Inspector of Alkali 
Works, has made a report of a similar character. It is 
proved that the effluent from Mr. Webster's process 
could do no possible harm to the river, but possesses a 
high degree of purity. This is all that is wanted, unless 
it can be shown that the expense is prohibitory, which 
does not appear likely. If the County Council were not 
so anxious to do everything differently from the Metro- 
politan Board, probably the choice would lie in a narrow 
compass, and, unless the electrical method were pre- 
ferred, a full and fair trial would be given to Mr. Dibdin’s 
chemical plan, without referring the whole subject to 
a couple of engineers, whose recommendation may 
simply be an echo of the Royal Commission. Should 
the electrical method prove as successful in a finan- 
cial sense as it is already in a physical, an immense 
benefit will be conferred on provincial towns, whatever 
the London County Council may choose to do. The 
“ Amines” process & lately made considerable noise in 
the world, and has been adopted at Wimbledon. But it 
involves the use of so large a quantity of lime that it 
simply seems like an old friend with a new name, despite 
the small addition of fish-brine. The A B C method still 
lives, and seems likely to thrive, the Native Guano Com- 
pany having made a very sensible financial arrangement 
with the Corporation of Kingston-on-Thames. Concern- 
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20-HORSE POWER SEMI-PORTABLE COMPOUND ENGINE. 





MESSRS. C. BURRELL AND CO., THETFORD, ENGINEERS. 


The Encineer 


ing the sewage of Staines, of which we made mention a , force, import any parts, materials, or machinery for the | largely for stecl plates that there will be more fluctuations in 
year ago, there is now a rather more hopeful account to | manufacture of locomotives, which cannot reasonably be | the prices of manufactured iron, _because the production ‘s 
be given. Although the state of the law is such | Made in the Colony, such articles to be subject to the approval confined to a limited number of mills, and the output of the:e 
as to perpetuate the discharge of certain sewage from | of the Railway Commissioners, and to be set forth in the | is more easily taken up, whilst the transfer of mill after mili 
the town of Staines into a watercourse communicat- | proposal for establishing the works. Proposals should be | into the steel trade must increase the competition in that 
ing with the Thames, the parties concerned are said | accompanied by satisfactory references as to financial stand- | trade, and diminish that in the manufactured iron trade. 
‘ate ‘elias: Oe ee ai a ! bj Lanai - “ile | ing, technical ability, and manufacturing experience. Pro- | With the figures we have already given of the extent and the 
: by xen jorego this objectionable privilege. | posals should state the price per ton of engine and tender | price of recent output, it can scarcely be said that the manu- 
Probably in connection with this change for the better, a! empty at which locomotives built in the Colony can be | factured iron trade shows those signs of rapid decay that 
Bill is to be brought into Parliament in the ensuing | delivered complete in steam. If considered desirable a sliding | some have believed it would, though there are not, on the 


session creating a Joint Sewage Board for Staines, 
Chertsey, and parts adjacent. The sewage of the several 
localities is to be conveyed by means of conduits and 
other contrivances to the sewage works, where some 
process of purification is to be carried out, the effluent 
passing into the river Ember. No sewage or other offen- 
sive matter is to be discharged into the Thames or its 
tributaries, or upon any land draining into such. There 
is rather an awkward clause levying contributions on the 
London water companies, and also affecting the Conser- 
vators, which may perhaps create a difficulty, though in 
the interest of the public, and for the sake of the Metro- 
politan water supply, the passing of the Bill is much to 
be desired. Unfortunately the scheme threatens to be a 
costly one. The Local Board of Tottenham have a Bill 
for various purposes, including further powers as to their 
outfall sewage works. 








20-HORSE POWER SEMI-PORTABLE COMPOUND 
ENGINE. 


‘ WE illustrate above a fine undertype engine, constructed by 
Messrs. Burrell and Co., St. Nicholas Works, Thetford, and 
exhibited at the Windsor Show last summer. This is a 
remarkably strong and well-finished engine, massive in its 
Proportions. Diagrams taken from it show that the action of 
bye ere is extremely efficient. The working pressure is 








LOCOMOTIVE BUILDING IN NEW SOUTH 
WALES. 
THE Minister for New South Wales Railways has issued 
the following minute :— 
E : 19th November, 1889. 
a stablishment of Locomotive Works in New South Wales. 
ew Government of New South Wales are prepared to receive 
— for the establishment in the Colony of a first-class 
m of locomotive builders, for which there exists a good 
aoe a large number of engines being required both for 
ewals and additions to the present stock of 431 locomotives. 


Th ; , 
machine, must be fully equipped with the best modern 


every respect 
t is estima 

By re 
1e Managing director or manager must reside on the s t, 
pee 8 locomotive builder of zeal repute. The firm mar 
ha sateen or repair any class of maehinery or rolling stock, 
will be Me s Government contracts for this class of work, 
can € same footing as other builders in the Colonies. 
may, subject to any Custom duties which may be in 


to those made by the leading English makers. 
ted that a capital of about £125,000 would be 


and be capable of building locomotives equal in | 


scale of prices may be named, based on the variations in the | 
market prices of copper, spelter, best Yorkshire iron, and | 
| steel boiler plates. 
| The Railway Commissioners are prepared to give any firm 

| established under the above conditions an order for 100 | 
| locomotives, to be supplied within the next three years, | 





| provided the price quoted does not materially exceed the price | 
| of similar engines built by first-class firms in England and | 
| delivered in steam in Sydney. The first engine must be | 
| delivered not later than the 1st July, 1891. Proposals will be | 
| received up to the 14th February, 1890. Communications are | 
invited through the Railway Commissioners, Sydney, New 
South Wales. 








EXPRESS ENGINE, SOUTH-EASTERN RAILWAY. 





Tue sections and end views of this engine on page 3, and 
our supplement, completes the series of drawings illustrated 
of this fine engine, the publication of which began in our 
pages on Nov. 29th. In our issue for December 13th will be 
found a full description of the engine, to which we must refer 
our readers desiring further information. 











MANUFACTURED IRON TRADE. 


THE activity in shipbuilding was to have been expected to 
increase the demand for manufactured iron, even with the 
preference for steel that is now so general. But a produc- 
tion, in one district only, of manufactured iron at the rate of 
over 300,000 tons for the year, is an output that could 
scarcely have been expected. About 62 per cent. of the total 
will be found to be in the form of plates, and about 12 per 
cent. in the form of angles; bars taking all but a driblet of 
the remainder; and it is noticeable that the price has 
advanced. Successive recent returns to the Board of Arbi- 
tration have given an average first of £5 7s. 8d., fractions 
being excluded; then of £5 11s. 7d., and more recently of 
£5 15s. 5d. This must be looked upon as a comparatively 
high average, for the returns extend over a oem that in- 
cludes some months before pig iron began to rise as rapidly 
as it did in the last quarter of the year 1889. It is the 
more noticeable because there is included in the return a con- 
siderable proportion of iron that had been contracted for 
several months previously, and that at the prices that then 
ruled, so that it must be expected that the returns to follow 
will show a further ge: and that perhaps at a 
more rapid rate; and whilst the price that has been indi- 
cated is low in comparison with that which was paid in the 
period when the demand for shipbuilding material in the north- 
east of England was almost entirely for iron, and when that 
iron varied from £7 to £12 per ton, it is, on the other hand, 
considerably above the price that ruled when in 1885 prices 








varied between £4 13s. 6d. and £4 18s. 4d. It must be ex- 
pected now that the demand for shipbuilding material is so 





other hand, many signs that it will grow. 








THE RENEWAL AND RECONSTRUCTION OF IRON 
BRIDGES IN AUSTRIA.} 
‘By Lupwic Huss. 

ABouT two years ago an iron bridge of ordinary type, on one of 
the Austrian railways, broke down suddenly under a train, 
although it had been constructed not ten years previously. The 
Board of Safety immediately issued a general order for the 
examination, revision of calculations, and renewed testing of all 
iron bridges; and, with the assistance of the most experienced 
engineers in the Empire, drew up a revised order for the con- 
struction of all future bridges. The work necessitated under this 
general order developed an entirely new phase of industry, and 
much information and material relative to the strengthening and 
renewal of iron structures was also accumulated. 

The iron bridges on Austrian railways constructed before the 
date of the above order may be referred to two periods; the first 
from about 1857—when the first iron bridges were constructed—to 
August 30th, 1870, when the first general order was issued relative 
to the conditions to be observed in iron structures; and the 
second period from the latter date to September 15th, 1887, when 
the new order was issued. 

Many of the earliest types of bridges, such as those constructed 
on the systems of Langer and Schifkorn, and some fish-bellied 
arrangements of double-headed rail girders, have already been 
abolished ; and the generality of the bridges of the first period are 
now altogether too weak for present traffic. This deficiency is 
most conspicuous in the bridges of 60ft. to 165ft. span, and notably 
those of about 100ft. span. Bridges of spans from 6ft. 6in. to 40ft., 
i.e., plate girders, are more generally suited to the loads. 

Apart from the wear and tear of the structures in question, the 
two most important factors in increasing the strains have been 
the increase in the weight of locomotives and the increased speed 
of the trains. In 1848 the average weight of engine and tender 
was 30 tons; in 1878 it was 40 tons; and is now 45 tons; and on 
the State railways in 1858, 34 tons; 1868, 37 tons; 1878, 43 tons; 
1888, 52 tons; in both cases an increase of about 50 per cent.? 
There has been a similar increase of at least 50 per cent. in the 
average speed of trains during the same period. 

All these iron bridges are supposed to have been originally con- 
structed with a factor of safety not less than four; but there can 
be little doubt that in many cases the margin was much less, and 
that many girders strained originally to nearly 74 tons per square 
inch, have of late years had this strain increased to more than 
twelve tons. That these unexpected strains have been developed 
must often be set down to faulty calculations, alterations from 
original comp. in course of construction, faulty systems of con- 
struction, and neglect of proper maintenance. motive smoke 
seriously affects girders under which the trains pass, unless very 
carefully maintained ; while in box girders open at the ends to the 
free circulation of air, the original colour has still remained after 
the lapse of thirty years. 

In pursuance of the general order of 1887, the work of examining 








1 “ Proceedings ” Institution Civil Engineers, vol. xcviii., from ‘‘ Zeit- 
— des ésterreichischen Ingenieur- und Architekten-Vereins, 1889,” 
p. 59. 

2 “Minutes of Proceedings” Inst. C.E., vol. lxxxvi., p. 386. 
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and strengthening the iron bridges on the Austrian railways was 
promptly taken in hand. The process of renewal was generally 
commenced with the smaller span plate girder bridges, which were 
quickly completed and involved the smallest cost. _The work was 
generally executed piece by piece without interrupting the traffic, 
although with pred lines it was preferred where possible to close 
one line of rails, and thus complete the work more expeditiously. 
In some cases, ¢.g., bridges over streams, an intermediate pier was 
inserted. With the more important long-span bridges the traffic 
was in a few cases stopped at each end during the process of re- 
construction, 7 agers being transferred from train to train. 

The author then proceeds to detail typical cases of renewal and 
reconstruction with which, as Government Inspector, he had to 
deal. A great number of plate girder bridges, dating from 1857 
and following years, were strengthened by the addition of extra 
ee in the flanges, and stiffeners and flat plates on the webs, and 

»y the addition of cross girders and transverse bracing. Previous 
to the execution of these repairs, the flanges were in certain cases 
found to be sustaining a strain of 8-4 tons per square inch, rivets 
7°3 tons, and the edge of rivet holes as much as 26°7 tons. There 
was no transverse bracing. 

Some continuous girders were treated in similar manner, while 
others were disconnected to form two or three independent girders. 
This course was adopted so that the flanges could be strengthened 
in the centre of the spans, whereas otherwise the additional 
material would have been required over the points of support, and 
have involved lifting the girder from the Raloieten. 

Other renewals were carried out according to the system of con- 
struction dealt with. With shallow main girders under the rails, 
intermediate parallel girders were inserted; with lattice main 
girders and plate cross girders, the latter were stiffened with 
T irons; and where cross girders of lattice work had been employed 
plate webs were substituted. Other girders were trussed longitudi- 
nally from pier to pier, lattice girders with one system of diagonals 
were doubled, and double systems made quadruple; in some cases 
the new material being fully 35 per cent. of the original ironwork. 

About 250 plate girder bridges and 150 lattice girder bridges 
were thus reconstructed. With bridges from l0ft. to 45ft. span 
the average additional material was 5-3 cwt. per lineal yard; from 
45ft. to S8Oft. span, 7‘lewt. per yard; and from 80ft. to 200ft., 
9 ewt. per yard. 

The paper is illustrated by three plates, showing details of the 
various types of reconstruction, and the methods of inserting the 
new material; also of the staging adopted for working, as far as 
possible, without interruption of traffic. 
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DEATH OF MR. FLETCHER. 


WE announced last week the death, at an advanced age, of Mr. 
Edward Fletcher. We are indebted to the Nercastle Chronicle for 
the following sketch of his life :— 

“The d gentleman was born on the 26th April, 1807, not 
far from Otterburn. Having finished his schooling, he was appren- 
ticed to the celebrated George Stephenson at his works in New- 
castle, in 1825. Just prior to leaving the works of Mr. Stephenson, 
the far-famed Rocket locomotive had a considerable portion of its 
machinery made by Mr. Fletcher, who was sent with the engine to 
the Killingworth wagon way. He was also with the engine when 
it made the famous run, prior to being sent to the Liverpool and 
Manchester contest, the result of which is so well known. Though 
Mr. Fletcher had not quite pleted his apprenticeship, it was 
nearly settled that he should be sent to C rlisle to take charge of a 
sawmill for cutting the sleepers for the Liverpool and Manchest 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE New Year has opened with the official declaration of the 
advance in marked bars which had been expected. The announce- 
ment has come somewhat sooner than had been looked for, the 
general impression having been that the advance would not be 
declared before the quarterly meetings, which come off in Wolver- 
hampton on the 8th inst., and in Birmingham on the 9th inst. 
The marked bar houses have, however, thought it well not to 
delay, and circulars notifying an advance of 10s. per ton have been 
issued this week. 

The Earl of Dudley heads the list, and is followed by, it is under- 
stood, the majority of the other marked bar firms, including John 
Bradley and Co., the New British Iron Company, William Barrows 
and Sons, Noah Hingley and Sons, Phillip Williams and Sons, 
John Bagnall and Sons, and Brown and Freer. 

Intimation has been made by most of these firms of the advance, 
and to-day—Thursday—on 'Change, at ome my orders were 
not to be placed for marked bars at less than £9 10s.; second-class 
qualities being £9. The Earl of Dudley's price for bars becomes 
£10 2s. 6d.; strips, hoops, and angles, £10 12s. 6d.; Tee iron, 
£11 2s. 6d.; and rivet iron, £13 10s. 

His more extended list shows as follows :—Single best bars, 
£11 10s.; double best, £13 ; and treble best, £15. Strips, hoops, 
and angles, are single best, £12 ; double best, £13 10s.; and treble 
best, £15 10s. Tees are £13 10s. a best ; and double best 
Tee and rivet iron are £15; and treble best, £17. Strips and 
hoops of Jin. and of 20 w.g. are £11 12s. 6d. lowest quality ; £13 
single best, £14 10s. double best, and £16 10s. treble best, while 
jin. = 20 w.g. are £1 per ton additional on each quality 
respectively. 

eets, plates, and hoops rolled by the marked bar firms also 
advanced 10s., making the for sheets and plates £11 per 
= mo a £10, and at these figures business was done on 
"Change ay. 

The prices which are now superseded have remained in force for 
barely two months, since it was only on the 7th of November last 
that bars were previously advanced 10s. This fact is sufficient 
evidence of the way in which the market is moving up, and it is 
considered not at all unlikely that, if the quarterly meetings should 
develope an excited market—as seems probable—a further 10s. 
advance will be declared before long. 

The amount of the rise has caused disappointment in some 
directions, it having been thought that it would probably be £1 
perton. There are not wanting members of the trade who consider 
that such a declaration would have been wise, as likely to have a 
more settling effect upon the market. But makers have to 
consider the effect which sudden advances have upon the labour 
position, and the course they have now taken is doubtless the 
safer one. 

Upon unmarked iron the influence of the advance has been to 
strengthen prices by fully 5s. per ton, and at the quarterly meet- 
ings such advance, and in many cases probably 10s. per ton, will 
be demanded upon common bars, hoops, strips, kc. To-day in 
Birmingham common bars were quoted £8 15s. to £9 per ton; 
-— £9 as a minimum ; and gas tube strip, £9 to £9 5s. 

kers of sheets of galvanising and merchant's qualities are 
unwilling to book forward orders in the new year except at 10s. 
advance on the prices which ruled before the holidays set in, and 





line; but, at the last moment, the proprietors of the Canterbury 
and Whitstable Railway being anxious to have that line opened, 
Mr. Stephenson sent him there. The company was too poor to 
buy a locomotive at the time, and the line was opened and 
worked by the aid of two stationary engines and horses. Shortly 
after, however, it managed to buy a locomotive to replace the 
horses, and thus gradually developed and extended the under- 
taking. In 1837 Mr. Fletcher relinquished his connection with the 
Canterbury Company, and became associated with the York and 
North Midland Railway, and was actively engaged under the late 
Mr. T. Cabry in constructing this line, which was opened two years 
afterwards. In 1845 he became locomotive superintendent of the 
Newcastle and Darlington Railway, which eventually developed 
into the North-Eastern Railway. On leaving the York and North 
Midland, the workmen presented him with a silver salver, as a token 
of their high esteem and regard. After the far-famed High Level 
Bridge been completed, and when the Queen, the Prince Con- 
sort, and the Royal Family had crossed it; Mr. Fletcher had the 
privilege accorded to him of taking charge of the train. He was 
elected a member of the Institution of Mechanical Engineers in 
1847, the year of its formation, George Stephenson being presi- 
dent. In a dispute with the Egyptian Government and one of the 
leading engine builders, so great was the confidence placed in 
Mr. Fletcher's judgment and integrity, that the matter in dispute 
was referred to him to settle by arbitration. 

“*One of the most prominent features in Mr. Fletcher's character 
was his ability to manage men, and his organising qualifications 
were clearly exemplified in 1867, during the great strike of engine- 
drivers and firemen on the North-Eastern Railway, when 1080 
turned out. The directors of the company were so pleased with 


the manner in which the traffic was conducted during that trying. 


period that they presented Mr. Fletcher with a service of plate, 
and at the same time Mr. Pulleine, a former chairman, presented 
him with a silver tankard. When the great movement known as 
the nine hours strike took place, Mr. Fletcher managed to keep 
his men at work; and in July, 1872, they presented him with an 
address, That interesting event, following so closely after the 
presentation from the board, showed that he possessed the con- 
fidence of both directors and workmen. The presentation was 
made by one of the oldest workmen in the Gateshead shops. In 
1882, after a service of forty-seven years in the North-Eastern, 
Mr. Fletcher retired, the directors’ granting him a handsome 
allowance. 

“On his thus seeking a well-earned repose, his pupils presented 
him with a silver salver as a memento of their regard, whilst his 
old associate and chief, the late Mr. T. E. Harrison, testified his 
respect by the gift of a silver inkstand, to remind him of their 
many years of intimate friendship. The workmen were not behind 
in again showing their loyalty to their genial and kindly superin- 
tendent. His portrait in oil was painted by Mr. J. Hodgson 
Campbell. After his cessation of active employment, Mr. Fletcher 
frequently visited his old friends, and at times would converse 
about the early days of railways, his acquaint with Steph 
son, George Hudson, known as the “‘ Railway King,” and other 
pioneers of the great civilising power of the nineteenth century. 
Whilst at Whitstable, he married in 1836 Miss Fedarb, whom he 
survived, and now leaves one son and two daughters.” 











Tue Twickenham Local Board has given its final 
approval to a Bill to be promoted in Parliament during the coming 
session, which has for its object the construction of a tidal lock at 
St. Margaret’s. The people of Twickenham are, it would seem, of 
one mind in the opinion that the scheme, if carried out, will 
benefit not only their district, but also the neighbourhood of 
Richmond. It will, they believe, confer a boon upon the boating 


iated action with this object is this week being taken. 

Prices cannot be quoted for deliveries over the first quarter of 
the new year as less than £10 for sheets of 20w.g.; £10 10s. for 
24 gauge; and £11 10s. for 27 gauge. Buyers are not in all cases 
willing to give these prices, but delay in purchasing is only likely 
to result in the market rising further against them. 

Compared with the opening of last year, marked bars this Janu- 
ary show an advance of £2 per ton; common bars, £3 5s.; galva- 
nising and merchants’ sheets, £3; hoops and merchant strip, 
£2 15s. to £3; and gas tube strip, £3 5s. to £3 10s.; and boiler 
plates, £2 10s. 

The sudden increase in the bank rate to 6 per cent., being the 
highest rate which has prevailed for fifteen years past, and the 
prospect of an even further advance of 7 or 4 per cent. was dis- 
cussed on Change to-day in relation to its probable bearing upon 
trade. Happily the best opinions were that legitimate trade would 
not be seriously interfered with, though it is certain to act as a 
check upon speculation. 

The pig iron trade was strong and animated to-day, and Stafford- 
shire and Shropshire all-mine makers asked an advance of 5s. per 
ton, commensurate with the rise in marked bars. This brings hot- 
blast all-mine pigs up to 85s., and in some cases 90s. per ton, while 
cold-blast are advanced to 105s., and in some cases ‘tos. 

Hematite pigs are very strong at 89s. to 90s. for West Coast 
mixed numbers delive: in this district, which is an advance of 
£1 10s. per ton, compared with prices of only three months ago. 
For foundry West Coast hematites as much as £5 is being got, and 
for special brands £5 5s., and makers do not care to sell even at 
this figure. Best Welsh foundry numbers have reached £6 10s., 
delivered here. 

Midland pigs are very firm and in excellent request. Lincolns 
are 77s, to 80s. per ton, delivered here; and Northamptons and 
Derbyshires, an average of 75s., with some makers asking a good 
deal more. 

Compared with January of last year, pig iron prices show an 
advance of £1 10s. to £1 15s. per ton on Staffordshire all-mine 
sorts; 32s. 6d. to 35s. on part-mines; and 27s. 6d. to 30s. on 
common iron. Northampton and Derbyshire pigs exhibit a rise of 
32s. 6d. to 35s., and hematites an advance of fully 32s. to 33s. 

Considerable difficulty is arising in the pig iron trade from the 
excessive scarcity in supplies of cokes. Midland makers especially 
are unable to obtain anything like sufficient quantities. The result 
is that they are unable to accept all the orders offering, bei 
unable to promise delivery. The position is becoming serious, an 
the Staffordshire pig makers are sharing in the difficulty. A verit- 
able coke famine seems imminent, and to what point prices will go 
it is impossible to see. 

South Yorkshire hard furnace cokes are now quoted 18s., 
delivered here, as against 13s. to 13s. 6d. some eighteen months or 
soago. South Yorkshire foundry sorts have advanced to 34s., and 
North Staffordshire furnace cokes to 24s., against a former 
minimum of 12s. 3d. per ton. South Wales cokes have increased 
in like serious proportion. 

It is this great scarcity of cokes which is mainly operating in 
driving up the prices of pig iron. 

A great advance is taking place in the prices of steel and iron 
scrap. Ironmasters describe the advances on some descriptions as 
almost fabulous. Steel = crop ends, delivered into this district 
from South Wales, have doubled in price, being now £6 10s. and sup- 
plies very short. Steel sheet shearings have advanced to £3 13s., 
an increase of £1 lls. Cast iron machinery scrap has risen to 
ot ; Lancashire bale hoops have advanced to £3 15s. , an increase 
of £1 lis. 

Coal prices are this week advanced at the pits 9d. and 1s. per 
ton, according to collieries. In most cases the r amount is 
a but at some ironworks pits, masters are satisfied with the 
lesser t. 





public by keeping the Twickenham reaches full of water at all 
hours of the day, and at the same time generally increase the 
value of riparian property. On the other hand, the inhabitants of 
Heston and Isleworth, places immediately below the spot chosen 
for the lock, declare that the pro barrier will, if constructed, 
be the cause of frequent inundations. Moreover, they assert that 
the plan is nothing but an attempt on the part of Twickenham and 
Richmond to become popular at the expense of the low-lying lands 
situated between them and the metropolis. 





Supplies are greatly within the requirements of consumers, and 
difficulty is being experienced at some of the ironworks in getting 
enough to keep the mills and forges fully on without interruption, 
while coal merchants are much behind in their deliveries of house- 
hold sorts alike by rail and road. 

The colliers on the Cannock Chase and Bloxwich and Walsall 
side of the district receive a 10 per cent. rise from the first of this 
month, while the Black Country colliers receive an advance of 3d. 
per stint to the thin coal men, and 4d, per stint to the thick coal 





men, making thick coal men’s wages 4s, 4d. per stint, and thin 
coal men wages 3s. 5d, ed stint. 

This last advance is obtained under the operation of the sliding 
scale, which the accountants have ry shown gives an average selling 

rice of coal and slack of 6s, 7*44d. for the three months ending 

ovember last. But the men have consen to accept this 
examination as up to the end of December, the last month being 
estimated and the average being accepted at 6s. 9d. per ton. 
Therefore the next audit will start clear with the beginning of the 
year, and take the months of January, February, and March. 

Following upon the recent amalgamation of Lord Granville’s 
collieries and the ironworks of the Shelton Iron and Steel Company, 
and the conversion of the whole undertaking into a limited liability 
company, there is a scheme on foot for an even larger amalgamua- 
tion of coal and iron concerns in North Staffordshire, and their 
working by a limited liability com The proposal is to amal- 
gamate the extensive collieries and ironworks at op belonging 
to Captain Edwards Heathcote, M.P., and worked for many years 
by Messrs. Stanier and Co., and the Podmore Hall Collieries of 

essrs, Cooper and Craig. The capital of the proposed company 
will be a large one, and it is intended to devote a considerable pro- 
portion of it to the further development of the works. 

Further details as to the important mining engineering scheme 
by which it is proposed to unwater the drowned-out collieries of the 

pton district are made known, They are contained in a report 
upon the subject just presented to the South Staffordshire Mines 
Drainage Commissioners by the arbitrators. The estimated 
quantity of tten coal in the Deepfields pound—994 acres in 
extent—is 11,370,481 tons, of which 3,000,000 tons lie in the Lady- 
moor pound, dealt with by Mr. Alfred Hickman, leaving 8,370,481 
tons to be considered by the Commission. The Deeptields engine 
and the Ladymoor engine together are capable of raising 2,000,000 
"og per day of twenty-four hours. It is desired, however, to 

ree the lowest strata of all, known as the ‘bottom coal 

holers.” To do this the arbitrators propose the altering and 
adapting of an ming horizontal engine, and the utilising of 
a bye-pit adjoining the Deepfields engine, together with the 
cleansing of 480 yards of new level at a total cost of about 
£10,000. The Commissioners adopted these recommendations 
subject to the necessary capital being found by the proprietors of 
the water-logged minerals—such capital to be recouped or repaid 
under an arrangement to be sanctioned by the Court of Chancery. 
It may be added that “‘ the necessary capital” has been estimated 
at at least £10,000. 

The Birmingham Brickmakers’ Association have decided that no 
and from January Ist prices of bricks shall be raised 2s. per 1000. 
This increase, which is pons to the greatly enhanced cost of coal 
and slack, brings the price of common bricks up to 26s. per 1000 at 
the works. 

Before ‘Change closed it became known that the Sheet Iron 
Makers’ Association had met, and officially advanced prices 15s. 
per ton, making the minimum for singles £10 5s.; doubles, £10 15s. ; 
and lattens, £11 15s. The hoop makers also met, and declared an 
official advance to the same amount, namely, 15s, This raises the 
basis price from £8 10s, to £9 5s. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Mauchester.—A strong upward tendency both in pig and finished 
iron, and also in hematites and manufactured steel, characterises 
the opening of the = Not only this, but there is a general 
disinclination to sell to ¥! large extent, whilst advancing prices 
apparently are not at all checking buyers from offering business. 

ith the interruption to the ordinary course of the market caused 
by theholidays during the week, it is for the moment difficult 
to form any very trustworthy estimate of the actual condition of 
trade, but the general belief is that in evident scarcity of —, 
and no indication of any falling-off in requirements, prices will show 
a further considerable advance before the year has progressed very 
far. 

The Manchester iron market on Tuesday brought together an 
unusually large attendance, considering that it was the closing 
meeting of the year, and there was a fairly large amount of inquiry 
stirring; in fact, considerably more than sellers were at all disposed 
to entertain. For pig iron, prices are exceedingly strong and tend- 
ing upwards, but in many cases quotations are little more than 
nominal, as makers were practically declining to sell for the present. 
This was the case with regard to Lancashire pig iron, makers of which 
although their list rates remain nominally at 72s. 6d. to 73s. 6d., less 
24 per cent., delivered equal to Manchester, were declining to book 
orders at these figures. In district brands, where business was 
done it was only at a substantial advance upon the prices 
which would have been taken a week . Lincolnshire 
iron was not quoted by makers under about 74s. to 75s. per ton, 
ls. above these figures being asked in some instances ; and No. 3 
foundry has been sold at 75s. 6d., less 24, delivered equal to Man- 
chester. Derbyshire iron has also further stiffened up, best 
foundry brands being very firm at 78s. to 78s. 6d., less 24, delivered 
here, although there are inferior brands to be bought at consider- 
ably under this figure. Outside brands are also decidedly st Tr, 
and the advance in the bank rate does not seem to have checked 
speculative business in warrants, there being large buyers of these 
in the market. In Scotch iron, linton delivered at the Lan; 
cashire ports now averages 71s.; and good foundry Middlesbrough 
is firm at 72s. 4d., net cash, as the minimum for delivery equal to 
Manchester. 

Hematites continue to stiffen - in price, and it is difficult to 
get any quotations at all from makers. For small eg however, 
merchants are quoting about 88s. to 90s. per ton, less 24, for No. 3 
foundry delivered in the Manchester district. 

For manufactured iron there is a considerable inquiry, but 
makers have all withdrawn their quotations until after the 
quarterly meetings next week. When buyers have pressing orders 
to place they are only accepted subject to special prices, and in no 
case could bars be bought at anything under £8 10s. for delivery 
in the Manchester district. 

Steel plates suitable for boiler-making purposes have now gene- 
rally hardened up to £11 15s. as the minimum quoted price for 
delivery to consumers in the neighbourh of Manchester. 
Scotch makers have recently been selling pretty largely on the 
basis of £11 10s., but they are now declining to book further 
orders except at an advance of 5s. per ton upon this figure. 

The recent strike of gas stokers has stimulated very considerable 
activity in several branches of industry, and particularly in the 
manufacture of mechanical appliances for stoking. One of the 
best-known of these mechanical stokers is that invented by Mr. 
John West, M. Inst. C.E., recently elected President of the 
Manchester Association of Engineers. Mr. West is now the 
managing director of the West Gas Improvement Company, of 
mo a where his patented machinery for drawing and charg- 
ing gas retorts is manufactured. It is unnecessary to give any 
detailed description of this machinery, as it is already tolerably 
well-known, and is working in several gasworks in _England 
and Australia. The difficulties which gas companies have 
recently had to contend with on account of the action of 
the gas stokers in Manchester and Salford and London, have 
necessarily directed attention to the increase of mechanical 
appliances, and the West Gas Im t Company has booked 
very considerable orders. The following places are to be fitted up 
with Mr. West’s most recent improvement in stoking machinery 
driven by endless wire ropes:—The Gas Lighting and Coke Com- 
pany, London, for their Beckton Gasworks, where twelve drawing 
and charging machines are being erected ; the South Metropolitan, 
for their East Greenwich Works, where four drawing and c anand 
machines are being put down. Similar plants are also being supp ied 
to the Corporation of the City of Aberdeen and the Sheffield Gas 
Lighting Company, and several other orders are pending. In 
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i irection similar activity is being stimulated in the 
pve we descriptions of lamps which have had 
rin y arily to take the place of gas for illuminating purposes, 
tonFthe “Wells Light” is now to be found in pretty nearly 
all the large engineering works, foundries, and contractors works 
Fd hout the district. The Lancashire and Yorkshire Railway 
age I understand, thirty-five in constant use on their goods 
poo and passenger stations, whilst 300 of these lamps are in 
ps ation every night on the works of the Manchester Ship Canal, 
of the Manchester Corporation Gas Works were all being lighted 
re a number of the most powerful elevated lights of the above 


type. s. have been extremely busy in all their 

Mess ge Ringe their last month’s orders have been 
pnt y above any previous record, with the result that they 
ee recently had to increase both the number of their workmen 
hav" their plant of tools fully 25 per cent. ‘They are particularly 
tos + on engines up to 20-horse power, indicating 50, and on large 
double-cylinder engines indicating 80 and 100-horse power. Several 

f these engines are at present on order for electric lighting instal- 
pat see and this large type of engine has been so successful that 
the firm are now preparing to make engines up to 200-horse power 
in connection with the ‘‘ Dowson” gas su ly, specially for large 

rks and manufactories. Messrs. Crossley, we may add, have 
aa y taken up the manufacture of the patent pneumatic tool, 
an American invention some time back introduced to this country, 
but to which at first there was a strong objection, owing to the 
reat weight and cumbersome character of the tool. The 
onstruction of this tool is already so sufficiently well-known 
that I need not enter into details here; but I may state that the 
chief objection to its original introduction has now been quite over- 
come by Messrs. Crossley, who are manufacturing a tool of suffi- 
ciently light construction and handiness of character to be readily 
operated by any workmen. The pressure required for working 
these tools is about 60 1b., and each tool requires about 30ft. of 
compressed air per minute. It has been specially adapted for 
boiler caulking, and I had an opportunity of seeing one of these 
tools doing very effective work on a marine boiler supplied bya 
local firm. It is claimed that a workman supplied with one of 
these tools can get through as much work as six men with ordi- 
nary caulking tools, and several which have been sup lied to ship- 
building eran ey are, I understand, giving every satisfaction. 

A new type of injector has just been introduced by Messrs. Cc. 8. 
Madan and Co., of Manchester, the chief feature of which is its 
compactness of arrangement and simplicity in all the working 
parts. The usual method of regulating the supply by means of 
moving nozzles is in this injector entirely dispensed with, thus 
avoiding all troublesome packing. Another advantage is that 
the necessary steam valve ordinarily supplied separately is 
combined with the injector, thus ma cing the apparatus 
complete in itself. It is strictly automatic in all its opera- 
tions, starting and restarting when the supply of steam is 
intermittent, as in the case of colliery winding engines. The 
special form of construction which has been adopted enables this 
injector to be easily attachable to any existing system of feeding, 
whilst its operation is so simple that any unskilled labourer has no 
difficulty in learning to work it. All the parts are readil 
peo for examination and cleaning, the only connection whic 
has to be disturbed being the delivery. 

In the coal trade there has been a good deal of pressure to get 
in supplies especially of manufacturing classes of fuel, as the stop- 
pages of the pits for the New Year are generally extending over a 
ow period than at works, but business, taking it all oe is 
necessarily considerably interfered with by the holidays. ith 
the close of the month there has been a very considerable advance 
in prices. In the Manchester district the leading firms have put 
up their pit wharf and delivered rates 10d. per ton on house-tire 
coals, and 1s. 3d. per ton on all other descriptions of fuel, whilst 
in the West Lancashire district there is an advance of fully 1s. 6d. 
to 2s. per ton all round. At the pit mouth prices now average 
13s, to 13s. 6d. for best coals, 11s. to 11s. 6d. for seconds, 10s. to 
lls. common house-fire coals, 10s. steam and forge coals, 8s. to 9s. 
for burgy, with slack ranging from 6s. to 6s. 6d., in some districts 
to 7s. 6d. and 8s. for the best sorts in others. 

Barvow.—The Christmas holidays have witnessed one of the most 
marked improvements which have occurred during the progress of 
the present improved state in the hematite iron market. Ata 
time when the demand is naturally small, and when commercial 
business is more than usually quiet, it is interesting to note that 
the value of pig iron has advanced for all qualities. Hematite 
warrants, which have been standing at about 74s., have advanced to 
78s., and makers’ quotations for mixed numbers of Bessemer iron 
have gone up from 77s. 6d. to 79s. per ton, the result being that at 
the end of the year the value of iron stood at the highest figure 
throughout 1889. This position is certainly justified by the fact 
that the demand is of considerable dimensions, and that the wants 
of consumers are known to be exceedingly large. There has been, 
as was expected, a further increase in the stocks held in warrants 
to the extent of 1337 tons, and they remain at the close of the year 
at 381,647 tons, or 50,018 tons less than in January. There has 
been no increase in the number of furnaces in blast. Out of the 
79 built 56 are blowing and 23 are idle. 

Shipments of iron and steel during the week have amounted to 
17,315 tons, of which 9594 are pig iron and 7721 steel. The ship- 
ments in the corresponding week of last year were 16,422 tons, 
showing an increase in favour of the present year of 893tons. The 
total ory during the year amounted to 1,064,511 tons, 
against 929,528 in 1888, an increase for 1889 of 134,983 tons. 

The steel trade shows marked activity in every department, and 
makers, generally speaking, are fully six months sold forward. 
Heavy rails are at £7 per ton, light rails at £7 10s., and colliery 
rails at £7 15s,, with every prospect of an immediate marked 
increase in value. 

There is a full demand for shipbuilding qualities of steel; but 
makers are so fully sold forward, that only local orders are 
receiving attention. 

There is a brisk trade doing in tin bars, blooms, hoops, slabs, 
forgings, and castings, and the general tendency of prices in the 
steel trade is in the direction of a considerable advance. 

Shipbuilders and engineers have booked no new orders, but 
expect to do so dnee ts current month. The Naval Construction 
and Armaments Company launched during 1889 ten screw steamers 
of 27,375 indicated horse-power and 26,847 gross register tonnage. 
All the engines were of the triple expansion class, 

Boilermakers and ironfounders are very busy. 

Iron ore is in exceptional demand, and several of the furnaces 
are on short blast, on account of the small deliveries of ore; as a 
consequence, very large parcels of foreign ore have been bought. 
Native qualities are quoted at 15s. to 18s, per ton net at mines. 

. Coal and coke very firm and brisk, East Coast coke being still 
i searce delivery, although prices range from 24s, 6d. to 30s. and 
upwards delivered, less rebate, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

WueN the Yorkshire coalowners agreed to give the men another 
10 per cent. advance in wages, commencing with the New Year, 
they stated ver would endeavour to get a better price from the 
public. A sudden accession of winterly weather has helped them 
todo so. On the Ist of January there was a general increase of 
price lists by 10d. to 1s. per ton—and in some instances even more 
—on all a ities of house coal. The cold has caused some move- 
ment in fuel for domestic consumption, and it was not before time, 
4s colliery proprietors were considerably em the 
lack of ns which were standing full of on 
the railway sidjngs. Contracts for manufacturing fuel which 
expired with the year have been renewed at enhanced values. 





These, with the increases in all kinds of raw material, are running 
up the cost of production to an extent which is exciting dis- 
quietude. The coalowners who have contracted until July next 
with ‘railway and gas companies, will not be able to recoup 
from them any part of the 10 per cent. now in operation; but 
there has been no difficulty whatever in rearranging with other 
consumers. An extraordinary demand is reported for small coal 
and slack, the vaya of which is altogether inadequate to require- 
ments. This is largely owing to the pressure from Lancashire, 
where the cotton mills are exceedingly active, but the demand 
from other quarters is also excessive. 

South Yorkshire coalowners are expressing strong dissatisfaction 
with the North-Eastern Railway as regards the placing of the 


foreign shipments of pig iron amounted during the year to 246,193 
tons, being 5920 more than in 1888, and it will be of interest to 
note how the exports were distributed amongst the different foreign 
countries, compared with the quantities sent to the same countries 
in the preceding year :— 





locomotive coal contracts of the company. Northern 

rary, in announcing that the whole of the contracts have now 
oie allotted for next year, adds:—‘‘The supply will be drawn 
from Durham, Northumberland, and South Yorkshire. The price 
shows an advance of from 40 to 50 per cent. on that paid under the 
contracts that expire with the present year. There is considerable 
variation in the actual prices to be paid, some of the South York- 
shire contracts being at very low rates in comparison with those 
to be paid for Northern coal.” Inquiry into this statement shows 
that the low rates for South Yorkshire coal referred to apply to 
Parkgate coal—an inferior steam coal to that of the Barnsley thick 


seam, 

A leading steel manufacturer of Sheffield, who has just returned 
from the Continent, writes me: ‘‘I was not a little surprised in 
some recent visit to some continental manufacturing centres that 
much higher wages are being paid than is commonly supposed. 
I don’t think the men are working, in the branches I saw—of a 
similar class to the Sheffield heavy trades—for much more than 
74 or 10 per cent. under ours. They certainly work longer hours, 
but I am equally certain that they don’t do near as much as our 
men do in eight or nine hours per day. Trade on the Continent is 
increasingly ‘brisk. Several large firms I know have work on hand 
sufficient to last for twelve months.” 

The workmen appear to be masters of the situation at present. 
They are able to command any ‘‘ revision” of wages and hours of 
labour they set their minds upon. Some time ago the iron moulders 
of Sheffield requested an advance of 2s. per week and a change in 
regard to overtime, which was practically that each day should 
stand by itself, and any hours worked over the appointed day’s 
work should reckon as overtime. The employers took up the posi- 
tion that no overtime should be reckoned until the number of hours 
jo week had been put in. An pee eng ei ene meeting at 

heffield considered the whole question. e@ representatives of 
the men met Mr. J. D. Ellis, chairman of John Brown and Co., 
this week, and the result is that the moulders—who number 800— 
got the advance, and the question of overtime has been amicably 
arranged. The moulders are united in what is called the Iron 
Founders’ Society. 

There has been singularly little holiday this season, except in the 
case of the colliers, who appear disposed—and not unnaturally—to 
see more of the daylight than they have done for years. In one 
la works about two days—in some instances only one—have 
sufficed Todo the men justice, they seem quite ready to co- 
operate with their employers in clearing the pressure of work on 
their hands ; and a very happy feature of the new year on which 
we are entering is this—not a single wages dispute remains un- 
settled as a legacy from the dead 1889. 

In the United States Consulate the trading year ends in Sep- 
tember. The figures show that Sheffield sent to America in the 
twelve months ending September last a total value of £597,990, of 
which steel ranked for £288,077, and cutlery £228,871. This was 
a decrease on 1888, when the exports reached a value of £682,541, 
steel having been exported to the value of £310,872, and cutlery 
£216,269. The figures for the three last months of 1889 are not 
obtainable as yet. In October the value exported was £51,021, 
steel having nm sent to the amount of £95,665, and cutlery 
£20,251 ; in November, the total exports were £56,711, steel rank- 
ing for £30,592, and cutlery for £21,771. When the December 
results are obtained, I believe they will show a considerable 
improvement. 

essrs. Morewood, Sons, and Co., of the Harleston Ironworks, 
have just completed a speciality worth noting—a large cooking 
apparatus for the London County Council. The stove is adapted 
for boiling, and consists of five large steam jacketted boiling pans, 
and two steam jacketted vegetable steamers. The capacity of the 
first five pans is 100 gallons each, and when the whole apparatus is 
at work food can be cooked for over 1000 persons. e stove, 
which is beautifully finished, has the pan lids of copper, and the 
valves and fittings of gun-metal. The pans themselves are con- 
structed of wrought iron, and the top of the stove is of bright 
planished steel. The apparatus, which is the largest of the kind 
ever made in the district, is worked by means of high-pressure 
steam. 

The telephone makes rapid progress in Sheffield. For the week 
ending December 21st, 77,074 messages passed through the central 
office of the Sheffield Telephone Exchange Company, while on the 
Monday preceding Christmas Day 14,396 messages through 
the office, and in little more than half the day on Tuesday 12,566 
more. There is, of course, the business done by the National 
Telephone Company to add to these figures. 

Sir Fredericl: Thorpe Mappin, Bart., M.P.—head of the firm of 
Thos. Turton and Sons, Sheaf Works, Sheffield—has announced 
his intention of offering rte two medals, accompanied by a 
— of £15 each, to be competed for by students of the Sheffield 

‘echnical School, one for the wire and steel department, and one 
for mechanical engineering. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BusINEss has been suspended to a greater extent in Scotland 
this week than last, the general holidays being in New Year 
instead of Christmas week. e exchanges and markets were 
closed on Wednesday, in some cases also on Thursday, but in 
workshops and factories there has been a general stoppage over 
the week since Tuesday, and it will be Tuesday next before work 
is completely resumed. 

The Glasgow pig iron market was strong and active on both 
Monday and Tuesday, and there was a material advance in the 
prices of Scotch and Cumberland pigs, Cleveland warrants being 
also somewhat higher. The t week’s pig iron shipments 
amounted to 5821 tons, against 8254 in the corresponding week of 
1888, and they embraced 3494 tons sent coastwise, 345 to South 
America, 490 to India, 100 to Australia, 357 to France, 190 to 
Germany, 175 to Holland, 185 to Belgium, and 150 to Spain and 
Portugal. On four days of the week there have been considerable 
withdrawals of pigs from Connal and Co,’s Glasgow steres. 

The prices of makers’ iron are firm, as follows :—Coltness, f.o.b., at 
Glasgow, per ton, No. 1, 80s., No. 3, 70s.; Langloan, 78s. 6d. and 
70s.; Summerlee, 78s, 6d. and 70s.; Gartsherrie, 77s. 6d. and 70s. ; 
Calder, 77s. and 68s. 6d.; Shotts, 77s. 6d. and 70s.; Carnbroc, 65s. 
and 64s.; Clyde, 75s. 6d. and 67s, 6d.; Govan, 66s. and 65s.; Glen- 

rnock, at Ardrossan, 77s. 6d. and 69s, 6d.; Eglinton, 66s. 6d. and 

s. 6d.; Dalmellington, 70s. and 69s.; Carron, at Grangemouth, 
80s. and 70s. 

The annual statistics of the Scotch pig iron trade which were 

iven here last week, are generally regarded as very satisfactory. 

@ decrease of 28,846 tons in the production, as compared with 
that of 1888, was unexpected, because there has been one more 
furnace in blast in the past than in the preceding year. It might 
also have been expected that the increased capacity of new 
furnaces would have added to the output. The explanation of the 
falling off sea to be that at a number of the ironworks slack 
blast had frequently to be resorted to in consequence of the 
irregular working of the miners causing a scarcity of fuel. The 








1889. 1888. 

About About 

United States .. - 88,000 . - 68,000 
Canada... .. . 85,000 . . 87,000 
France 5 SR - 9,000 
aa . 28,000 . 10,000 
Germany .. . 80,000 . 33,000 
Russia... . 6,000 . 7,000 
Holland . . 25,000 . 22,000 
elgi ya . 6,000 . 5,000 
South America. . - Se.’ 2,500 
es Pa e - 5,000 . 6,000 
ye eee . 26,000 25,000 
ChinaandJapan .. .. .. 4,000 . 7,000 


The prices of g.m.b. pig iron varied during the past year from 
40s. 10d. to 64s. 104d. per ton, the lowest price in 1888 having 
been 37s. 1d., and the highest, 44s, 1d. The average price in 1889 
has been 47s. 9d., compared with 39s. 11d. in 1888, and the follow- 
ing comparison as to prices will be of value:— 





Ave’ ice. Highest. Lowest 

Pat i sd. 6. a. 

1889 47 9 64 10} 40 10} 
1888 @ Th («. 4 © ~«(1 37 «(1 

1887 & §::.. 47 «8 38 bk 
1886 Sh .. 44°25 37 11 

1885 se .. «« 4 OE 40 7% 
1884 MW 4... <A S 40 10 
1883 oe 49 «3. 43 «6 
1882 49 44. 53 1 4668 
1881 49 1} .. 539 45 0 
1880 5446~—«.. 7 3 44 °¢5 
1879 47 «(0 68 ) 40 «0 
1878 48 5 52 4 42 3 
1877 544 57 10 ~ *? 
WE es: a ok, ee OR ah Se Oe ae ee 
1875 a oe ey FE dak cae, ee 


The stock of pig iron in Scotland as at Christmas, 1889, amounts 
to 1,035,048 tons, compared with 1,244,433 in the preceding year. 
In 1887 at Christmas the stock was 1,228,040; in 1886, 1,183,039; in 
1885, 1,050,683 ; and in 1884, 821,000. From 1883 back to 1877, 
the stock varied from 940,000 to 505,000; before the latter year it 
had been 363,000 in 1876, 170,000 in 1875, and as low as 96,000 in 
1874. In 1873 the stock was 120,000, and in 1872, 194,000. This 
latter amount was the smallest stuck held in any one year back to 
1857, when the reserves amounted to 166,000 tons. 

During the past year the malleable iron and steel trades have 
been very busy. In the first half of the year, the bulk of the 
contracts executed were at low prices, but an advance has taken 
place, chiefly since Midsummer, in the prices of manufactured iron 
and steel, which, speaking roundly, varies from 45 to 50 per cent. 
The present position of these branches is highly satisfactory, the 
steel makers have contracts on hand in tion with shipbuild 
ing which in some cases will run on over the greater part of 1890, 
while the malleable ironmakers are understood to be booked for- 
ward for, several months. In both cases fresh inquiries continue 
to be made, which would seem to indicate that a consider- 
able amount of new business may come out in the early 
months of the year. At this particular time it may be 
useful to note the current prices. Steel ship-plates are at £10 
per ton, boiler plates £11, bars £9 5s., and angles £8 15s. Malle- 
able iron bars are at £8 2s. 6d. to £8 7s. 6d. for common qualities, 
and £8 12s, 6d. to £8 17s. 6d. for best qualities ; sheets £10, plates 
and hoops £9, nail rods £8 5s., and angles £8 2s. 6d. ese 
prices, both iron and steel, are less 5 per cent. cash in one month 
for delivery in the Glasgow district. 

The coal trade was very active during the present week, espe- 
cially in the shipping department, in consequence of the necessity 
of having finished before the new year holidays. The 
prospects of the trade appear to be favourable. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

NOTWITHSTANDING the interruptions caused by the Christmas 
holidays, a considerable amount of business has been done in Cleve- 
land iron during the last few days. The attendance at the market 
held at Middlesbrough on Tuesday was as good as could be expected 
and a feeling of contentment and hopefulness was everywhere 
apparent. ere are more buyers than sellers at the moment, and 
prices are again tending upwards. For January delivery mer- 
chants now require 62s. 6d. per ton for No. 3 G.M.B., and 63s. 6d. 
for delivery over the first quarter. Makers are, as a rule, declin- 
ing to quote at present, and none of them are prepared to take 
less than 64s. for prompt delivery. Forge iron is scarce, and for 
early requirements realises about the same as No. 3. The first 
quarterly meeting of the iron trade for the New Year will be held 
at Middlesbrough on Tuesday next. 

Warrants are to be had now only in small lots, and these are 
quoted at 62s. 6d. per ton, or about 1s. below Scotch iron. This 
restoration of the old relation between the values of the two pro- 
ducts is regarded with general satisfaction, leading as it does to 
the hope that Cleveland iron will soon be again in demand for 
Scotch foundry ry ae 

On Monday last Messrs, Connal and Co. had 181,666 tons of pig 
iron in their Middlesbrough store, or 2058 tons more than a week 
previously. At Glasgow they held on the same day 937,912 tons, 
—oe a reduction of 6396 tons. 

he shipments of pig iron from Tees-side wharves have increased 
during the last few » shang but they are still only about one-half 
those of the corresponding period in November. The weight 
exported between the Ist and 30th of December was 44,320 tons. 

e finished ironworks are almost all idle this week. But little 
new business isforthcoming. Prices are, however, well maintained, 
and are more likely to advance than recede. Quotations on Tues- 
day were as follows, viz.:—Ship plates, £8 5s. per ton; boiler 
plates, £9 5s.; common bars, £8; best bars, £8 10s.; ship angles, 
£8; and Sees £8 5s. ; all free on trucks at makers’ 
works, less 2} per cent. 

There is no alteration in steel prices. Ship plates are quoted at 
£9; angles at £8 10s.; and rails at £7 per ton. 

The negotiations between the North-Eastern Railway Company 
and its servants, as to wages, hours, and privileges, are making 
gradual progress. In very many cases concessions have been made 
and accepted without demur. In others the questions at issue are 
being arbitrated before Dr. Watson, of Newcastle, whilst some are 
still awaiting the opportunity for discussion. Dr. Watson said a 
few days since that sen he had several times before acted as 
referee in cases where the contentions were in respect of more cr 
less pay for a given quantity of work, he had never before had 
to consider questions of fewer hours of work per day or jr 
week. Such questions involved considerations of an altogethcr 
different and more difficult character. But he trusted that by tke 
aid of mutual forbearance on the part of the contending parties Fe 
would nevertheless still be able to come to just and wise conclusiors. 
It is announced that the secretary to the railway company has 
invited a deputation from the Amalgamated Society of Railway 
Servants to meet the heads of departments at York on Saturday 
next. he is — that some of the concessions ——— ws = 
men, though ap ntly of an insignificant c cter, will, i 
granted, increase ee out of working to such an extent that tle 
company will have to raise both passenger fares and rates on gocds 
and mineral traffic in order to protect itself from loss. 

e past year seems to have been a great improvement on } re- 
vious ones as regards colliery disasters. Only ten fatal explosions 
from fire-damp occurred in Great Britain in the whole course 
thereof, involving the loss of 128 lives, There were, in addition, a 
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great many mimor explosions which caused personal injuries, but 
none of these were attended with fatal consequences. The average 
number of fatal explosions in the last nine years was about twenty- 
three, and the average number of deaths occasioned thereby about 
150 per annum. 

It is generally supposed that before the Board of Trade will pass 
a new railway for passenger traffic, its inspecting officer satisfies 
himself that two carriages will clear each other and all erections on 
the line, even though all doors be open. It will be remembered 
that the excursion train which took the members of the North- 
East Coast Institution of Engineers and Shipbuilders to the Forth 
Bridge works, in June last, met with a slight accident on leaving 
Berwick station. A carriage door, which had been left open, struck 
against a water crane and was immediately wrenched off its hinges. 
This proved that the popular idea above-mentioned could not be cor- 
rect as regards the North British Railway. Seeing, however, that this 
is one of the oldest lines in the country, and was made before present 
Board of Trade regulations were perfected, its mrp ot 
quite comprehensible. But who would expect that on the Metro- 
politan line, which i; one of the most modern, a carriage or van- 
door left open would foul the head of a man looking out of a 
window in a ing train and batter him to death. Yet 
that was the fate of Hermann Rohl between King’s-cross 
and Farringdon-road on Christmas Day. Probably the width 
of the van door which did the mischief, being much in excess of 
that of an ordinary carriage door, was the cause. The Board of 
Trade inspector may have satisfied himself as to i doors, 
and forgotten to try van doors. It is appalling to reflect that a 
portion of any train may be within a foot of all the windows on 
that side of all passing trains! Supposing one of the latter to be 
an excursion train, where a considerable portion of the passengers 
have their heads habitually out, what a terrible ca might 
ensue? The moral is that all van and other doors which exceed 
in width ordinary carriage doors, should be made to slide, and not 
to open on hinges. It is curious that it should have taken sixty- 


five years of railway experience before this danger and its obvious | large 


remedy should have become apparent. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I HAD the pleasure of witnessing the early stages in the sinking 
of the new Dowla‘s collieries last week. The site is nearly in a 
line with the Taif Vale Railway station at Aberdare Junction, and 
will be easily connected by a branch line. In sinking the usual 
disturbance is expected, for though the river Taff now only 
occupies a fraction of the valley, at one time it must have 
occupied the whole, as fiver-worn stones are found throughout. 
This sinking will be in the centre of the coal basin, and it is well 
that a powerful company has the task, as the inrush of water 
from all quarters will require great skill, and expenditure, to 
counteract. 

Another strong colliery company has been formed within the 
last few days to sink between the Dowlais taking and Pontypridd 
—capital, £100,000. In this Sir W. T. Lewis and Messrs. Morel 
are expected to take a strong interest. The spring promises to 
yield substantial signs in all parts of South Wales and Monmouth- 
shire of the prosperity in coal. 

Most of the iron and steel works are engaged in new openings, 
or extensions, particularly in Monmouthshire; and Dowlais and 
Cyfarthfa are thoroughly well occupied. 

All the leading colliery companies too are in excellent form. 
Powell Duffryn Co. are adding to their resources, Tylerstown 
sinking another pit, and the Great Western reconstructing, and will 
command a great trade. Ina very short time good news may be 
expected from the Caerphilly Valley. The signs lately were most 
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ake has been affected by holiday movements, and business done 


and despatch of cargoes suffered as usual. This already shows signs 


of altermg, and attendance on ’Change is improving daily. 
quotations show that steam coal is again looking up. 
14s. to 14s. 6d., and 7s. 3d. is demanded for small 

best is at 13s. to 13s. 6d., and small is now fixed at 10s. 

Coke, as I expected, is going up. Prices are now 24s, and 25s. 
Patent fuel is firm. Pitwood is at 19s., with upward tendency ; 
20s. is expected to be the figure in a few days. 

The influence of holidays on the coal trade was shown by the 
Newport coasting total of last week, which did not total up to 
8000 tons. Cardiff and Swansea showed better, the latter sending 
off 28,000 tons to foreign ports. 

A meeting of the Sliding Scale Committee was held at Cardiff on 
Saturday and again on Tuesday, but no decision has been arrived 
at. The representatives have now full power to treat. They are 
urged to obtain an advance in wages, but I am not in a position to 
state the likelihood, or not, of this being granted. Both parties 
appear to be anxious to arrive at a pacific understanding. 

I have little to record in connection with the iron and steel 
manufacture. Ample orders are in hand, the only drawback being 
holiday influences. Prospects are certainly as good, if not better, 
than they have ever been for the past quarter. Pig is again 
ascending, and merchant bar and steel rails indicate improved 
prices. e following quotations were given on ’C ednes- 
day:—Pig iron, Glasgow, up to 64s.; Middlesbrough, to 62s. 6d.; 
hematites, 78s. 6d.; foreign ore, 16s. 9d. to 17s.; Welsh bars, 
£8 5s. to £8 10s.; sheet iron, to £11; steel rails, £7 to £8 5s., 
according to specification; steel blooms, £7 2s. 6d. to £7 5s.; tin- 
plate bars, £7 10s. to £7 12s, 6d.; Siemens bars, £7 17s. 6d. to £8. 
The only consignment of rails of any importance this week has 
been to Vera Cruz. 

The advance of pig iron warrants during the last fortnight ha 
been from 6s. to 7s. per ton, and on "Change this week it was 
regarded as probable that higher prices would be obtained shortly. 
Ironmasters are getting in large cargoes of iron ore—Ebbw Vale, 
Blaenavon, and the Tredegar Company figure considerably. It 
is on ’Change this week at Swansea that foreign ore 
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was di 
must soon rapidly advance. America is securing large quantities 
from Spain. There will be a scare in this quarter soon unless we 
get authoritative information as regards the durability of our 
resources in Spain. This is much needed. 

In tin-plate there is a strong intention of makers to “level up” 
prices, and if raw materials continue even at their present price 
this cannot be long delayed, but any advance, which seems likely, 
will precipitate. Business is disturbed by the holidays, and make 
affected. Good orders are in hand. Quotations this week :— 
Cokes, 16s. to 16s, 3d.; Bessemers, 16s. 6d. to 16s. 9d.; Siemens, 
l7s. 6d. to 18s. It is evident that these figures are not high 
enough to save makers from loss, 

Metals are generally looking up. At Swansea, lead, spelter, and 
copper are improving. 

A new tin-plate company is announced, the Baglan Bay— 
parishes of Briton Ferry and Baglan. A good start may be 
expected. 

Willow Wire Works, Merthyr, have not yet been restarted; 
prospects, considering the state of trade, should be good. 

Mr. D. Hannah has been appointed general manager of the 
Ferndale Collieries. 

Sir W. T. Lewis is expected to return in a few days from a visit 
to the chief coaling stations of the East. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 

As usual about this time of the season, there has been, even in 
business life, a certain holiday stillness. Comparatively little has 
been doing during the week, the chief aim being to let things rest 
for a while as they are. On the iron markets of this country the 
general tone of week has been further maintained, and the 





advance in prices, though progressing at a slower pace, has as yet 
remai unchecked. Prices of pig iron in the Silesian district 
have fluctuated considerably during the past week. For foundry 
pig, which is very scarce, M. 90 per ton has been asked, and was 
readily paid. In finished iron there is a fairly large business 
offering, buyers, no doubt, anticipating that prices must 
necessarily be forced upwards by the continued advance in 
pig iron. The pom rE therefore, is very firm 
and confident. Sheets are noted M. 240; plates, M. 220. Large 
orders are exported to Russia and the Danubian Principalities. 
The Austro-Hungarian iron market has lost nothing of its former 
briskness. The advances put on various articles have been easily 
carried. The mines continue in vigorous output. Foundries, 
machine and wagon factories are, as may be expected, brilliantly 
employed. On the Belgian iron market a temporary quietness is 
perceptible. Some dealers are selling below list prices, and try to 
we prices with a view to contract sales at lower notations. is, 
or instance, is the case with fo) ig. The Longwy sort having 
been sold at 75f. p.t. at works, 1808 for bars has not been contol 
everywhere, especially for export, while in sheets and steel rails a 
decidedly rising tendency is perceptible. 

The state of the French iron trade has improved on the whole. 
Pig iron is briskly called for ; there is also a strong request for all 
sorts of manufactured iron, and all the works continue in active 
operation. List price for bars is 180f.; girders, 180f.; boiler plates, 
210f.; and steel plates, 240f. per ton. 

The condition of the Rhenish-Westphalian iron industry has 
been so far inspiring confidence as the rising of prices continued, 
but not at the alarming pace of the previous weeks. Prices are 
very firm. If the finished articles could be brought into just 
proportion to the raw materials—in some cases this has been 
achieved—and if coal and coke should remain for some time as 
they stand at present, all the conditions for a further development 
of the iron market would be plete. The busi in iron ores 
is carried on with its former animation. There has also been a 
import of Spanish ores of late. In the Siegerland and 
Nassau M. 1°80 to 2°05 has been paid for roasted steel stone, down 
to 1°55 and 1°60 p.t. at mines for the different sorts. Luxemburg 
minettes are quoted M. 3°30 to 2°40 p.t. at mines. Prices have, on 
the whole, remained stationary on the pig iron market. In 
spiegeleisen inquiry has been coming forward up to the third 
quarter of 1890. Large — of forge pis have also been sold 
for that period; in the Siegerland up to M. 92 has been asked 
and given. Regarding foundry, basic, and Bessemer, nothing 
new can be reported, demand Gow good and prices remaining 
firm. List price for spiegeleisen is M. 100; good forge quality, 
No. 1, M. 89 to 91; No. 2, 87 to 88; No. 3, M. 82 to 83; in the 
Siegerland, M. 90 to 92. Foundry, No. 1, M. 100 to 102; No. 2, 
M. 93 to 98; No. 3, M. 90 to 92. Basic costs M. 77 to 78, and 
more. Bessemer M. 90 to 95, all per ton at works. A strong tone 
is generally maintained throughout the finished iron trade, and a 
steady business is doing. Bars are in call, the same may be 
said of girders, which were raised M. 10 p.t. last week. Plate and 
sheet mills are, without exception, vigorously employed. At a 
meeting of the West German Sheet Convention list price for 
sheets has been fixed on M. 250. Atthe same time the said convention 
has been provisionally prolonged till 1891, provided that those works 
as yetnot belonging to the Syndicate will in the mean time join. The 
Saar works have raised sheets M. 15 p.t., at the same time advancing 
castings, drawn wire, &c., M. 10 to 20 sy Hoops are very firm. 
Iron wire rods and wire nails are, on the whole, unchanged. The 
employment of machine and wagon factories is a lively one. The 
latest offers for steel rails between M. 157°40 and M. 162; 
for steel sleepers between M. 149 to 153, all per ton at works. The 
following are the present list prices per ton at works:—Good mer- 
chant bars, M. 187-50 to 190; angles, M. 195 to 200; girders, 
M. 140 to 150; hoops, M. 195 to 200; bars in basic and Bessemer, 
M. 175 to 185; boiler plates, M. 240 to 245; tank ditto, M. 215 to 
220; sheets, M. 250 to 255; boiler plates in basic and Bessemer, 
M. 205; tank ditto, M. 190; sheets in basic and Bessemer, M. 250 
to 255. Iron wire rods, common quality, M. 180; in steel, M. 180; 
drawn wire in iron or steel, M. 180 to 190; wire nails, M. 180 to 
200; rivets, M. 260. Steel rails, M. 165 to 170; fish-plates, M. 170 
to 180; steel sleepers, M. 152°50 to 160. Complete sets of wheels 
and axles, M. 370 to 380; axles, M. 250 to 255; steel tires, M. 270 
to 285; light steel rails, M. 160 to 165. 

The total production of pig iron in Germany 
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Special inducements are being offered to investors to risk money in 
new gold, silver, copper, and lead mines in the far west. Mining 
operations throughout the Rocky Mountain region are being conduc- 
ted with better success under the management of skilful mechanical 
and mining engineers, and this fact has been productive of much 
gue During the past season quite a number of mining properties 

ve been developed to a ve high profit-yieldi: int. Railway 
construction has assisted in this development, and localities which, 
a few years ago, were far beyond the reach of smelters, are now 
better supplied with all facilities for the easy handling of crude 
mineral products. The ‘‘silver party,” as it has been called 
expects to win a signal victory in Congress this winter by 
securing the passage of legislation which will increase the demand 
for silver bullion, Public sentiment in the States is very strongly 
that way. The people at large recognise the necessity of more 
money to meet business requirements, and as there is not 
enough gold and plenty of silver, they propose to use the 
latter in a manner and to a ogee which will not 
offend the prejudices of the mono-metal lists. The Secre- 
tary of the oneeey has formulated a policy which, while not 
pleasing one side or the other fully, is regarded as a shrewd 
and at the same time a creditable compromise on a question which 
for years past has been an unsettled one in American politics, The 
West is a borrower, and the East a lender. But political considera- 
tions compel the Administration to not lightly regard the wishes of 
the mighty West. There are also valuable silver, lead, and copper 
mines being developed, many of them yielding extraordinary 
returns, e increasing demand for copper is reviving interest in 
copper properties which have been worthless for years past on 
account of the low price of that metal. The Lake Superior ore 
mines are attracting more capital, considering the extent and value 
of the deposit, than any other mining region. A mining craze has 
recently seized. that ~~," and hundreds of properties which 
heretofore have been but little regarded have been purchased 
within a few months by strong companies and syndicates, for the 
Pp of early development. Already, ore supplies have been 
go cover the Bessemer steel requirements of six months of 
next year. Cleveland quotations for ore to-day, 6 dols.; Bessemer 
pig quotations, 22 dols. to 23 dols.; steel blooms, 36 dols.; steel 
rails, 37 dols.; merchant bars, 2 c. per Ib. 

An unusually large number of new enterprises have been pro- 
jected, and a sufficient number of them have reached the point 
where material is wanted, to cause a general hardening of prices. 
This very upward tendency is somewhat alarming to the promoters 
and managers of a good many other enterprises, who had calcu- 
lated upon obtaining peo onre September or October quotations, 
It_is a question whether the present iron and steel-making capacity 
of the States will be sufficient. There is a well-grounded doubt as 
to the ability of manufacturers to meet demands during,the coming 
year. The fear that they may not has led to the placing of a great 
deal of next year’s business this month. The possibility of a 
general booming advance is not doing eo | good, Builders are 
anxious to secure material at fixed prices, while manufacturers feel 
they are running a risk in promising deliveries in the face of such 
contingencies, 








LAUNCHES AND TRIAL TRIPS. 


On Monday last Messrs, Raylton, Dixon, and Co., Middles- 
brough, launched a fine steel screw steamer which has been built 
for the Cie. Chargeurs Réunis, of Havre and Paris, and named the 
Paral This vessel is of the following dimensions :—Length, 
over all, 305ft.; breadth, 38ft.; depth, moulded, 24ft. 6in., is 
built on the spar deck rule to obtain the highest class of Veritas, 
and will be fitted throughout for accommodation of a large num- 
ber of emigrants. Her engines are being built by Messrs. T. 
Richardson and Sons, Hartlepool, with cylinders 23in., 37in., and 
6lin. by 42in. stroke. 

Messrs. C. 8. Swan and Hunter, of Wallsend, have launched a 
steel screw steamer named the Moldava, for the Mercantile Steam- 
ship Company, of London, for their general trade, this being the 
fifth steamer built by the firm for the same ry yf all of which 
have been built under the superintendence of Mr. Terrot Glover, 
of Sunderland. The vessel is built to Lloyd’s highest class on 
Messrs. C. 8. Swan and Hunter's improved well-deck type. 
Di ions 290ft. over all by 37ft. 6in. by 21ft. 8in. moulded. 
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Luxemburg — was for November, 1889, 389,570t., 
175,108t. were forge and spiegeleisen, 41,121 t. 
127,181 t. basic, and 46,160 t. foundry pig. Production in 
November, 1888, was 343,971 t.; in October, 1889, 391,337 t. 
From January Ist till November 30th, 1889, 3,996,435 t. were 
roduced, against 3,874,618 t. for the same period the year before. 

e export of German coal, coke, and briquettes, 7:4 Gotthard, 
was in November 9200 t., against 9480 t. in Tevnshen, 1888. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 27th. 

THE managers of the 156,000 miles of American railway have for 
a year or two past been pursuing a short-sighted policy in reference 
to the keeping of their properties in good condition. Stockholders 

e a great outcry against large operating expenses, and the 
managers have since then been buying as little rolling stock as 
possible, as few locomotives, and have been confining their 
expenses to absolute necessities. This policy is likely to be 
departed from; in fact, the directors of several scores of com- 
panies have already by vote decided to put their properties in 
first-class condition. Cars and locomotives are to be purchased, 
roads are to be ballasted where traffic is heavy, terminal facilities 
are to be expanded and improved, extensions are to be made where 
traffic can thereby be secured, and outlays are to be made in every 
direction where permanent advantages can be had. In other words, 
the doubted) policy is to be discontinued, and sound business 
management substituted. The meaning of this is that iron and 
steel makers will be called upon to meet a much heavier demand. 
Already car builders have inquiries for rolling stock ; locomotive 
builders are receiving orders and inquiries for engines. A good 
deal of new railroad building is projected. 

Freight rates are being advanced in a careful way on a great 
deal of American mil . Iron and steel freight rates have been 
advanced this voces femseimeie roads 5 to 10 per cent., to take 
effect on January lst. Railway construction will increase, but 
there will be no wild construction, such as has been witnessed in 
the States in years past. 

Steel rails cannot be bought in small lots at less than 35 dols. at 
Eastern, or 37 dols. in the Western mills; and this rather sudden 
advance of 5 dols. has rather tempered the enthusiasm of the pro- 
moters of railway building schemes, and of investors. 

The year 1890 will in all probability be a phenomenal one in 
American history. Speculative advances are already threatened. 
Makers of Bessemer pig and steel billets have been realising a 

rofit of 5dols. per ton. Makers of plate and structural iron have 
me making good round margins, and steps are being taken to 
increase the structural mill capacity about 10 per cent. All of the 
Southern iron makers are refusing to sell their product for next 

ear’s delivery at less than the prices they have recently named. 
ate coke iron is held at 19dols., at Cincinnati, for No. 1; 
No. 2, 18°50 dols.; gray forge, 17°50 dols.; Southern car wheel iron, 
24dols. Sales of 1000 ton lots are reported every oy. Old rails 
command 28 dols. at Pittsburgh; cut steel nails, 2°25dols.; wire 
nails, 3 dols.; American foundry iron at New York, 19°50 dols., 
with 20 dols. as an asking price. transactions are likely to 
take place soon in Bessemer pig, and quotations are quoted 21 dols. 
to 22dols. The general tone of the market is very strong, 
buyers will hasten immediately after the holidays to place their 
orders, lest the low condition of stocks throughout the country 
should force an advance. 





Engines will be fitted by Messrs. Blair and Co., Stockton, 22in., 
36in., and 59in. diameter by 39in. stroke. 

Messrs. Raylton, Dixon and Co. have launched a steel screw 
steamer named the America, which has been built for Messrs. 5. 
M. Kuhnle and Son, Bergen, Norway, of the following dimen- 
sions:—Length over all, ft.; bi th, 28ft.; depth moulded, 
21ft. 10in.; with a carrying capacity of 1070 tons. is vessel, 
which is built to Lloyd’s spar deck rule, to class 100 Al is intended 
for the fruit trade from the West Indies to New York, and is 
specially fitted for the purpose with complete a: ments for 
insulating, ventilating and warming the holds, and she will also 
have handsome accommodation in houses oh deck for — 
Her engines are being built by Mr. John Dickinson, Sunderland, 
having cylinders 17}in., 28in., and 47in. by 33in. stroke, intended 
to give her a speed of 154 knots. 

6h the 23rd ult. Messrs. es. gl and Son, Stockton, launched a 
steel screw steamer, the Ormesby, built to the order of Messrs. R. 
Ropner‘and Co., of West Hartlepool. Her dimensions are as follow, 
viz., length over all, 282ft. 6in.; breadth, 38ft. 10in.; depth 
moulded, 21ft.jllin. She will take the highest class at Lloyd's, and 
is designed to carry 3300 tons deadweight ; she has a short poop, 
containing a handsome saloon with accommodation for captain and 
officers, raised quarter-decx, long bridge extending to foremast, 
short well and topgallant forecastle, cellular bottom for water 
ballast, four steam winches, steam windlass, and steam steering 
gear. Being built on the web frame principle, her holds are quite 
clear, and will give large stowage for, cargo ; her outfit includes all 
the latest appliances for rapid loading and disc’ i She will 
be fitted with triple expansion engines by Messrs. Blair and Co., 
of 4 “ees horse-power, and two large steel boilers working 
at . 





TENDERS, 


WIRRAL RURAL SANITARY AUTHORITY. 


List of tenders for the construction of public sewers at Hoylake, 
Cheshire. Mr. Charles H. Beloe, nst. C.E., Harrington- 
street, Liverpool, engineer. Quantities by Mr. Frank E. Priest, 
Assoc, M, Inst. C.E., Liverpool:— 


J. Dovenor and Co., Liverpool (withdrawn)... .. 
John Taylor, Garston, near a 1 (accepted) .. 
W. F. Chadwick, Liverpool (withdrawn)... .. .. 
Sterling and Swann, Birkenhead -e oe 
A. W. Peen, Seacombe .. .. .. 
Henry Fawkes, Southport .. 
Holme and King, Liverpool. . 

os. Horrocks, Walton oe ‘ 
J. McCabe and Co., Liverpool dw wa 
William Thomas, Liverpool.. .. .. .. 41515 9 


List of tenders for the construction of new roads at Hoylake, 
Cheshire. Mr. Charles H. Beloe, M. Inst. C.E., Harrington- 
street, Liverpool, engineer. Quantities by Mr. Frank E. Priest, 
Assoc. M. Inst. C.E., Liverpool:— 


1 (withdrawn) .. 
thdrawn) .. 


a 
a 


aanwovonoc? 


J. Dovenor and Co., Live 

W. F. Chadwick, Liverpool ( 
Thos. Horrocks, Walton bs ae oe ast ive 
Henry Fawkes, Southport .. .. .. .. .. « 
John Taylor, Garston, near Liverpool (accepted).. 
J. McCabe and Co., Liverpool .. .. «2 «s os 
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NEW COMPANIES. 


‘THE following companies have just been regis- 
tered :— 

Ainley-Oakes Syuare Dr ill Syndicate, Limited. 
This syndicate was registered on the 20th ult., 
with a capital of £3000, in £1 shares, to uire 
the patent No, 8688, dated June 13th, 1888, for 
improvements in drilling machines—Harry Francis 
Ainley and A, C, Oakes, joint patentees. The 
subscribers are :— Po 
J. W. Gaze, Oak Hall, Kast Ham .. «1 ++ 1 


ymot, Muswell "Hill 
i a Blackwell, 76, Finsbury-pavement, “auc: 





1 
tioneer 
A. Kraul, 41, Southampton-ro 1 
‘4. H. Sisson Daniell, 76, Finsbury: ‘pavement, 
hant .. 
A *O. Onkes, 34, Aldermanbury, ‘warehouseman.. 1 


H. E. Walter, oes ere ia N. 
trician ee ¥ 


Registered without nia oriielin. 


ae elec- 





Baylan Bay Tin-plate Company, Limited. 


This company was registered on the 20th ult., 
with a capital of £25,000, in £50 shares, to acquire 
coal and tin works and other property at Baglan, 
in the parishes of Briton Ferry and Baglan, Gla- 
morgan, The subscribers are :— 

Shares. 
L. Jenkins, Briton Ferry, merchant : 
E. E. Bevan, Neath, col! iery pene: . 
J. Hill, Briton Ferry, grocer .. . 
J. Elias, Briton Ferry, surgeon. . me 
R. Williams, Neath, timber merchant . 
sad —— Briton Ferry, manager of 'tin- plate 


rere 


Ww. “D. ail Briton Ferry, ‘draper ‘wet 1 

The number of directors is not to 7 nome than 
three, nor more than seven. The company in 
general meeting will determine remuneration ; 
qualification, tenshares, Registered office, Briton 
Ferry, Glamorgan. 


Unbreakable Pulley and Mill Gearing Company, 


emit 


This company was registered on the 19th ult., 
with a capital of £25,000, in £5 shares, to acquire 
as a going concern the business of a pulley maker, 
carried on at Ogden-street, Ardwick, Manchester, 
under style of the Unbreakable Pulley Company ; 
and also the business of engineer and manufac- 
turer of mill gearing carried on at Ogden-street, 
under style of John W. Newall and Co. The 
subscribers are:— 

Shares. 
ss Eom, Alderby Edge, Cheshire, solicitor .. 1 
Read, B Brooklands, near eee, 
ci pe ® a 
*P. A. Ransom, Cc. z,, Ardwick, “Manchester... 
F. Murgatroyd, ., Clarence: buildings, Booth- 

street, Manchester, chartered accountant... 1 
R. Wallwork, Woodley, Cheshire, engineer .. : 1 
H. Wallwork, Cheetham, Manchester, engineer. 1 
Cc. H. Wallwork, Kersal, Manchester, t.. . neer .. 1 

The number of directors is not to be less than 
two, nor more than five; the first are the sub- 
scribers denoted by an asterisk and Mr. Arthur 
Collings Wells, of Midland-road, St. Pancras. 
Mr. Ransom is appointed managing director at a 
salary of £300 per annum. Registered office, 62, 
Ogden-street, Ardwick, Manchester. 





Whittle Steam Injector Company, Limited. 


This company was registered on the 20th ult., 
with a capital of £5000, i in £5 shares, to acquire 
the letters patent dated 5th November, 1884, 
No, 14,593, granted to John Whittle, for im: 
provements in and connected with steam boiler 
furnaces, and further improvements, for which 
letters patent were applied for on Bist October, 
1889, The subscribers are :— 


SI] 
“Arthur Lawley, 6, Chapel-street, emagennen 
merchant 40 
*H. G. Small, Cable Mills, Manchester, " engineer... 40 
7 Rostron, Le > 
bleacher. . 
*H. Smith, 10, Marsden. street, Manchester, manu- 
facturing chemi ist os os 
M. Apsden, Longsight, “Manchester, clerk | 20 





40 


— 


G. ‘aes — Heaton Chapel, Manchester, 
eacher 
A. W. Henry, Wilmslow, Cheshire, Tanager. » 1 


The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk and John Whittle. 





Wrexham and District Electric Supply Company, 
imit 
This company was re istered on the 19th ult., 
with a capital of £20,000, in £5 shares, to carry 
on in Wrexham and neighbourhood the business 


of an electric light an 
subscribers —_ and power company. The 


Shares. 

H. H. Venables eo Wrexham, sagem ont a 5 
. e, Wre: 

v. Laster, — i brewer % 

ne, Wrexham, , wine m h ies ee 

J. Meredith Jones, Wrexham marcha ued 0 

; 7 Wrexham, brewer . poe 

Hughes, Holywell, electrical engineer... i 5 


Registered without s 
pecial articles by Messrs, 
Abbott, Jenkins, and Co., 8, New-inn, 7 


—_—— 


Universal Steam Coal Company, Limited. 
a company was registered on the 20th ult., 
- a capital of £100,000, in £100 shares, to pur- 
- 7, eae o veins of coal, ironstone, and fire- 

g under lands in the t; . 
on Tht county of Glamor: 
Ms T. Rees, Aberdare 
BT. T. Rees, M.E., Aberdare | 

1 Laverock, shipowner.. .. .. 
Penarth, ale tee We. 
Ag paren ber merchant: - 
al Co al manager Barrow Hematite : 
“os el bg _ ‘manufacturer 1 
e omnes of thas is to be fives qualifica- 


= _ twent The c 
om ral 
hing will dene determine cunieaniion oT 


wees 


tt tt tt 





THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of 
Pate 


nta, 


Application for Le Letters Patent. 


.” When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 
16th December, 1889. 
20,172. Srrainers, &c., for Domestic Purposes, W. E. 
Young, Tottenham. 
20,173. Writine Boarp, A. J. Grayston, Worcester. 
20,174. SeLF-sEALING Door, J. J. Robins and W. 
Shakespeare, Derby. 
20,175. Door Sprina, B. Pybus, Hulm 
ollinshead ee H. Griffiths, 


20,176. Printine, W. H. 
Longport. 

20,177. Umprecira Runners, A. C. and J. L. Wright, 
Bi ‘ham. 

20,178. Groovep Putieys, D. Carette and J. Platt, 
Birstall. 


rs 

20,179. a LasBets to Cases, &c., A. A. Whit- 
taker, rfoot. 

20,180. GousiveD Seti Furnace, R. F. Nenninger, 
G 


20,181. —_— Ores, T. Young, Glasgow 
= Exrract of Tea, &c., E. Sonstadt, Hertford- 
ire. 


20,188. Bicycies, J. M. and E. H. Coleman, Wolver- 
hampto 


90,188" Gass Ou. Vessets of Lamps, T. Hall, Bir- 
omingham. 
20,185. Stationary Friction WEDGE Brake, J. Rhodes 
“and B. Lee, Shirland. 

20,186. MeasurinG Evecrric Currents, H. W. Wilson, 
Lakenham. 

20,187. Meat Sares, K, Annat, Glasgow. 

20,188. Bouquet Hoiper, K. Annat, Glasgow. 

20,189. UmMBRELLAS, K. Annat, Glasgow. 

20,190. Rapp and Coytinvous Cuttine, W. Britton, 
Swansea. 

20,191. CLEANING Sieves of Sirtinc, &c., MACHINES, 
C. H. Stubley, Bradford. 

20,192. Construction of CoLLApsiBLe Liresoats, &c., 
P. Hedderwic k, Glasgow. 

20,198. SpinDLe BEARINGS, E. Sykes and D. Sykes, 
Huddersfield. 

2 grog reel of Dias on Meters, A. T. Danks, 


20,195. Securtne RouLeR BLIND Corps, A. Thompson, 
Brentwood. 

20,196. LacinG Macuine for Boot-makina, W. Barber, 
London. 

20,197. RaiLway 
Ingram, London. 

20,198. DiscHarce of Liquips, J. Pocock and 8. John- 
son, London. 

20, 199. Fastener for Boots, &c., H. Forman, London. 

20,200. Hack Caps for Cov ERING GREEN BRICKS, G. A. 
Ellt, London. 

20,201. Srems of Tonacco Pipss, &c., E. J. Robertson, 
Ipswich. 

20,202. Focussinc ACHROMATIC 
Swift, London. 

20,208. Workman's DinNER CAN, 
Baker, Birmingham. 

20,204. Batrery Inso_es for Boots, J. B. Dewhurst, 

mdon. 

20,205. Construction of SEwinc 
son, London. 

20,206. Compinep Neepie Tureaver, J. Cornish and 
L. E. Blackwell, London. 

— and Lowerinc Wixpows, R. M. Painter, 

20,208. Bripies, J. H. Carlstedt and C. P. Malmgirst, 
London. ie 


20,209. TAPPING 
20,210. SEPARATING PARTICLES of IRon, &c., J. Hobson, 


CaRRIAGE, &c., Door Sreps, G. 


Conpensers, &c., J. 


M. F. C. and F. R. 


Macuines, W. Jack- 


ARRANGEMENTS for Casks, 


Dudley, Oldham. 
spshetteld 


20,211. Cuimneys, &c., H. Fricker, London. 

2 20,212. PENHOLDERS, B. T. Knights.—( WC. C. Erskine, 
South Africa.) 

20,213. Pires for Smoxinc Topacco, W. Gray, 
Liverpool. 

= ALLoys of Atuminium, 8. Pearson and J. H. 


jun., 


ndon. 
20,215. EnLarcinc the Enps of Merat Bars, R. A. 
ie, London. 
20,216. Sounpinc Apparatus, A. Resch and G. Grand, 
London. 


20,217. Metauic Evectropes, F. Marx, London. 

20,218. TELEPHONE TRANSMITTERS, D. B. Morison, 
London. 

20,219. Manvuracture of Azoxy ANILINE, &c., J. Imray. 
—(La Société Anonyme des Matiéres Colorantes et pro- 
duits Chemiques de St. Denis, France.) 

20,220. Constant PLANE in a FLoaTING VeEssEL, B. 
Tower, London. 

20,221. Game of Cuance, H. Schmitt and O. Moralt, 
London. 

20,222. Pitz Fapric Looms, A. L. J. Trocmé, London. 

20,228. Castine, E. Taussig, London. 

20,224. Hosr, E. Howsin, London. 

20,225. SHarts of VenicLes, R. Haddan.—(H. Lejivre, 


rance. 
—. Fisainc Rops, W. L. Cummins and G. Wright, 


ion. 

20,227. Provectites, H. H. Lake.—(W. ™M. 
United States.) 

20,228. Garters, G. Pasfield, oy 

20,229. Tempies for Looms, V. M. H. Aunay, London. 

20,230. Reco. PRessEs, A Noble and C. H. Murray, 
London. 

20,231. Propucine Distnrecrants, A. Artmann and H. 
W. Kufeke, London. 

20,232. Cuurns, H. H. Leigh.-(C. G. P. 
Sweden.) 

—, Guass Bortves, J. J. Candlish and W. Hyslop, 


mdon. 
= rg Borties, J. J. Candlish and W. Hall, 


Wood, 


de Laval, 


on. 
20,285. Grips of Erecrric AccUMULATORs, E. Correns, 


on. 
20,286. Evectric Iexitinc Device, W. W. Horn.—(M. 
Carranza, J. M. Tinoco and Y. Altozano, United 


States. 
20,287. Soap, W. Rédiger, London. 
17th December, 1889. 
20,238. Apparatus for SicNauiine, &e., J. C. Wilson, 


mdon. 
20,289. Spouts of Corrre Pots, &c., W. M. Gard 


20,256. Pickinc Mottens, J. Conlong and J. W. Hors- 
i.” Manchester. 
20,257. Puonocrarus, W. W. Jacques, London. 

20, 258. ATTACHMENT for Backs of Cnairs, D. H. Pope, 


London. 

20,259. AuromaTic Macuine, N. L. Tuck and J. 8. 
Merritt, Glasgew. 

— ELEctRIC SEMAPHORES, F. Stitzel, C. Weinedel, 

2 M. J. Schwartz, J. H. Egelhoff, and 

J. Krieger, lasgow. 

20,261. Teens "SEMAPHORES, F. Stitzel, C. Weinedel, 
A. Reutlinger, M. J. Schwartz, J. H. Egelhoff, and 


J. Krieger, Glasgow. 
20,262. Soecigene. Iron Suiprer, 8. Broadbent, jun., 
Stretford. 


20,263. PREPARING Surrace of Iron, &c., R. C. Jay, 
London. 
20,264. ANNEALING MetaL Puares, &c., A. Gutensohn, 


ndon. 
20,265. Screw Prope.iers, J. List and G. A. Dick, 


mdon. 

20,266. ELecTRIC SPARK-RUPTURING APPLIANCES, H. H. 
Lake.—(E. Thomson, United States.) 

20,267. Putsatinc Steam Pumps, J. L, Berry and J. 
Gilbert, London. 

20,268. MECHANISM, E. L. Avery, London. 

20, 269. Hypro-carson Burners, R. "Haddon. —(0. 
Ewert and J. A. Mehling, United States.) 

20,270. Topacco Pirg, W. 8. Buist, London. 

20,271. WasHinc Macurnes, G. Venables and A. Jones, 
London. 

20,272. Wueexs for Venicies, &c., H. H. Lake.-(4. 
Cramer, A. G. Lindermuth, and J. Dunstedter, U.S.) 

20,278. MusicaL INSTRUMENTS, H. H. Lake.—(R. W. 
Pain, United States.) 

20, 274. Doe Catcuer, L. C. Barry, London. 

20,275. Packine Case, T. Overgaard, London. 

20,276. Gas Stoves, G. Wilson, London. 

20,277. PROPELLING TRAMCARS, J. Melling, London. 

20,278. HARDENING Frames for Buapes, &c., J. Beal, 
Sheffield. 

20,279. Butr Hincz, A. T. Chorley, London. 

a Twist Lace, J. and H. 8. Cropper and W. Birks, 


mdon. 
, Porpinc Grain, A. W. Gillman and 8. Spencer, 
ndon. 
20,282. Supportine, &c., ARTICLES in Wrnpows, A. A. 
Hall, London. 
20,288. VaLves, N. Browne.—(A. ugg © Germany.) 
20, 284. SuPPoRTING Trousers, &., G. Van Duzer, 


London. 
20,285. Borries, G. Bevington, London. 
20,286. SMoKELEsSS ExpLosives, &c., E. W. Anderson, 


on. 

20,287. Sprines, R. B. Hansell, London. 

20,288. Conpuits for ELectricat Conpvuctors, H. B. 
and J. Tatham, London. 

20,289. Russer Goons, J. Y. Johnson.—(N. C. Mitchell, 
United States.) 

20,290. Fixinc Brake Brocks, &e., F. R. C. Joyce, 
Hants. 


20,291. WasHinc Macuines, C. Schmidt, London. 

20,292. CoLourtnc Matrers, J. Imray. —(La Société 
Anonyme des Matiéres Colorantes et produits Chimiques 
de St. Denia, France.) 

20,2938. BREECH- LOADING MAGAZINE FirRE-ARM, H. 
Imray.—(C. E. Sneider, United States.) 

20,294. Firre-proor Structures, O. Imray.—(J. W. 
Kensett, United States.) 

20,295. CORRESPONDENCE and LetreR Books, J. Sayer, 
London. 

20,206. Dressinc Bas, E. Pfeiffer.—(MM. Huppe and 
Bender, Germany.) 

20,297. Quick-FIRING GuNs, W. L. Wise.—(Z. R. ron 
Skoda, Austria. 

20,298. Utizisation of Brewer's Yeast, E. Larsen, 
London. 

20,299. Roratinc Enotne, B. Liebing, London. 

20,800. Construction of STEAM GENERATORS, J. H. 
Ricker, London. 

20,301. Inpico Printine, J. Cowan, Glasgow 

20,302. ELecrric Avarms, T. G. Lovegrove nd J.W. 
Pechin, London. 

20,303. ArtiFician AspHaLt, C. Smith.—(G. P. V. 
Neilsen, Denmark.) 

20,304. Ivies and C.Losr-stoots, A. M. and H. 
Petersson, London. 

20,305. SEPARATING Macuines, H. H. Lake.—(N. W. 
Holt, United States.) 

20,306. Rotary Motors, C. Amstetter, London. 

20,307. VENTILATING AIR or Gases, J. G. Lorrain, 
London. 

20,308. Sewinc Macuines, A. J. Boult.—(W. 
Pittler, Germany.) 

20,809. CIGARETTE, &c., Cases, M. MacGregor, London. 

20,310. STEAM ENGINES, A. J. Boult.—. B. B. Stanwood, 

20,311. YT cslieiies ArrREsTERS, W. P. Thompson.— 
(The Westinghouse Electric Company, United States.) 

20,312. MecuanicaL Toy, W. P. Thompson.—(G. 
Weissenburger, Germany.) 

20,313. WasHinc Our Gotp Dust from ImpuRITIEs, 
W. P. Thompson.—(J. Brown, New Zealand.) 

20,314. TREATMENT of MATERIALS from Corron, Xc., 
H. we, Manchester. 

20,815. ‘Cav rns, 8. Whitney, London. 

20,816. PorTABLE ScaFFoips, G. 8. MacLaurin and 
J. H. Crank shaw, London. 

20,317. Locks and Bouts for Fastenine Doors, &c., J. 
Wedderburn, London. 

20, 318. ELEcTRIC Ci00ms, A. Reckenzaun, London. 
,319. VELOcIPEDEs, J. B. Dunlop, London. 

20,320. Surtrne Wear and other Gran, W. A. Neave, 
London. 


ron 





18th December, 1889. 
20,321. BrEECH-LOADING Revotvers, E. C. Green, 
Cheltenham. 
20,322. STEEL-TAPE ADJUSTABLE Compass, J. W. Ward, 
London. 
20,323. Private Frre-Escarr, J. Meredith, Coventry. 
20,324. NEWSPAPER FILEs, W. "Brampton, Birmingham. 
20,325. SELF-ACTING Mutes, J. Clegg, Manchester. 
20,326. Fretp MAGNETS of DYNAMO-ELECTRIC | Ma- 
CHINES, G. Kapp, Manchester. 
lag el od Looms in Weavina, J. and J. 


20,398. Posts oe _ PresseD Guiass, D. 
ebb, Manchester. 
20,329. TrovsER Srretcners, J. A. Young, Man- 


ester. 

20,330. WARP BeaMING Macutnes, H. Barnes, Halifax. 

— Sticks of UMBRELLas and Parasois, F. J 
innette, Woolston. 

20,382. Row Locks or THOLE Pins for Boats, R. Cowell, 





mdon. 

20,240. Sasu Fastentnes, A. B. and C. Linford, and 
C. H. Oxley, Wombwell. 

20,241. Mecuanicat Toys, J. Beesley, Coventry. 

20, 242. Asn Sirrer, E. P. Timmins, Edgbaston. 

20,248. Coat Bricks, D. D. McDonald, Glasgow. 

20,244. ELectric GENERATING MACHINERY, ~ Oe 
Holmes, Newcastle-on-Tyne. 

20,245. Securine Rais to their Cuarrs, J. Ireland, 
Jundee. 

20,246. Macnine for CLEantnG Boots, J. Cosens, 
Southampton. 

20,247. Somemmcrient of UMBRELLAS and PArRAsots, 8. 

sea. 
20,248. "Lara, D. R. Gardner, Glasgow. 
20, yen Sag Enaines, W. E. Crist and H. C. Covert, 


20 250 Tuan, &e., MANUAL Power, J. Barnetson, 
202 = Sonmnen, H. Barlow and J. Barlow, jun., Lanca- 
re. 


8! 
20,252. Orpnance, B. Whiteley, Halton. 


20,258. Water-TIicGHT Packine of Goons, J. Ancizar, 


anchester. 
20,254. CHANDELIERS, 8. T. and 8. Eaton, jun., Bir- 
mingham. 


ing! 
20,255. IncREAsING Power of Gas, T. 8. and A. W. 
Brown, Birkenhead. 





20,383. Printinc Macuines, H. Lewinsohn, Man- 
chester. 

20,334. Case for Giass PorceLAIN BotrLe, Messrs. 
Haynes and Ford, Birmingham. 

20,335. Borries, W. Fawcett, J. Horne, W. Fawcett, 
jun., and J. H. Horne, Castleford. 

20,836. PREPARATION of Extracts of Correr, E. 
Sonstadt, Cheshunt. 

20,837. Roap Ventcies, W. E. Carmont, Kingston-on- 

mes. 

20,338. TRANSPARENT Back Sicut for Rirves, R. F. 
Juckes, 8 

20,339. Loom SHUTTLES of Aspestos, T. W. Gorton, 
Tamworth. 

20,340. Prosectites for Savinc Lire at Sea, J. D. 
irvine, Dublin. 

20, mel FIREPROOF FIRE Escapes, H. Latham, Liver- 


poo! 

20,342. Froortne for Bripnces, F. Wright and T. 
Gillott, t, Alfreton. 

20,343. ‘Apparatus for WELDING Tuses, J. Spiers, 
Liverpool. 

a ne Cast Stee, Cutseis for Masons, G. Rydill, 

tS) 

20,345. Onur Stoo, and Satcuet, J. B. E. Giebel, 
Manchester. 

20,846. 
Mancheste 


ee for CarriacEs, &c., A. Matthews, 





20,347. 
Gorton. 

20,348. DeracHaBLe Heer Prates, J. N. Pickering, 
Sheffield. 

20,349. SELF-BREWING 
London. 

20,350. Bepsreaps, N. Donovan, Manchester. 

20,351. Jvuas, H. Enoch, Cheltenham. 

20,852. Dovusie CLaw Nain, W. G. Davies, London. 

20,858. Samew Generator, J. J. and T. F. Meldrum, 

ive 

20,354. Warcu Caains, W. H. Lord, Birmingham. 

20,355. RecuLatinc the Speep of Prore.iers, C. 
Stensland, London. 

20, = ApvERTisine on Street Lamps, E. R. Vaughan, 


20,857, 5 Tors, F. Redman, London. 
20,858. Topacco Pipss, E. Rees, London. 
20,359. Toys, A. Sugden, Hatcham. 


EARTHENWARE Sxiopstones, &c., J. Pearson, 


Tea and Corres-cup, R. Brett, 


20,360. BURNERS, Stockman, London. 
20, 361. WeicuT Brake for Ratuway Rouiinc PLant, 
"6 Paul, London. 


20,362. Brakes, A. Paul, London. 

20,363. SxitrLe Game, W. H. Colecom, London. 

20,364. Startinc Apparatus for Enotes, A. Pichler, 
Glasgow. 

20,365. Carpinc of TEXTILE MATERIALS, H. Duesberg- 

son, London 

20,866. SELF-GENERATING GAS-BURNERS, R. Wallwork 
and A. C. Wells, London. 

og, 3a SPRAY-PRODUCING APPaARATUs, 8. H. Stott, 

mdon. 

20,368. Coxe Ovens, W. L. Wise.—(L. Scmet, Belgium.) 

20,369. ComBrinaTION SHirt Front and CuHest Pro- 
TEcToR, A. C. Herts, London. 

20,370. CompounDING FIRE- LIGHTERS, J. Morley 
London. 

20,371. MecHANICAL Musica Box, E. Wellner, London 

20,372. Cuair Banpinc, R. Hickman, London. 

20,373. Dress Preservers, C. T. Patridge, London. 

20,874. Mountinc Rotuer, W. Bennett, don. 

20,375. TRANSFERRING CoaL, A. Kitt, London. 

20,376. Lock-stitcu for Sewrnc Macutye, J. Cutlan, 


vondon. 
ee. Hee. Parinc Macuine for Boots, J. Cutlan, 
mdon. 
20,878. Packina for Pistons, &c., T. Preece, London. 
20,379. Hoox for SusPeNDING Pou.try, &c., A. Zill- 
wood, London. 
20,380. —— Armour-PLates, &c., J. E. Bott, 


mn 

20,381. i lindicanes Inpicator, C. W. 
London. 

20,382. Hasp and Lock, F. E. Martineau, London. 

20,383. Rovucuinc for HorsesHors, W. D. Bohm, 
London. 

20,384. Toy, W. Stranders and S. Rosenfeld, London. 

20,385. Cuarns, J. J. Laffitte, London. 

20,386. CarDED Woo. for Spryninc, A. J. Pilard, 
London. 

20,387. ELecrric Switcu, J. D. F. Andrews, London. 

20,388. ORNAMENTED Woop P tates, L. Ling, London. 

20,389. ProPELLING MecuanisM for Boats, B. Kenoyer, 


Summerskill 


mdon. 

— Curtinc Turr Epcers of Lawns, M. Heron, 
7 . 

20,391. MULTIPLEX-TELEGRAPHY, C. A. Gisborne.— 
(D. H. Keeley, Canada.) 

20,392. Hypopuospuites, J. A. Kendall, London. 

20,393. Licutinc Trains by Etecrricity, C. F, 
Jenkin, London. 

20,394. Jars, H. L. Doulton, London. 

20,395. CASTING Incots, T. Brady, T. C. Powers, M. J. 
Quinn, and A. J. Maher, London. 

20,396. Lamps or LANTERNS, C. Crastin, London. 

20,397. Composition, R. C. Anderson, London. 

20,398. ScREw PROPELLERS, 8. Cawston and T. W. 
Scott, London. 

20,399. UMBRELLA and WaLkKING-sTICK, J. Adamson 
and A. E. Tylee, London. 

20,400. RecorDING Movements of INpIcaToRsS by 
means of Exvecrricity, T. J. Murday, London. 

20,401. Roap VEHICLES, A. J. Boult.-(J. V. Pardo, 


peal 
20,402. CarpeT SWEEPING Apparatus, A. J. Boult.— 
(C. Hermann, 
—. EXTRACTING TANNIN from Bark, J. H. and 
W.N NY. Hutchings, Live: 1. 
20,404. ‘Brevcaces, W. E. Darwin, Manchester. 
* tndon Uritisinc Powsr of Waters, J. E. Liardet, 
Dat 
Oureme Veneer, H. H. Lake.—{(G. A. Oncken, 
MO ited States.) 


19th December, 1889. 


20,407. SuspenpinG Pants, C. Hunt, Dublin. 

20,408. Pepat WauisTLe, J. Ashton, A. H. Wormald, 
and A. Ashton, Shaw Side, near Oldham. 

20,409. Uritisation of Brewers’ Grains, C. Gillett 
and H. Young, Southampton. 

20, Sal OrentnG, &c., DouBLE Doors, W. H. Cowlin, 


tol. 

20,411. Upnotprnc Tarpautins, W. H. Blakeney, 
Dundee. 

20,412. Hay Bocres, A. Pollock, Glasgow. 

20,413. ADVERTISING Device, R. Skelton and J. Clarke, 
Dublin. 

20,414. Hypro-carBon ILLUMINATING Lamps, J. Har- 
greaves, Liverpool. 

20,415. WeicHinc Apparatus, W. B. Avery, Bir- 


8. Critchley and D. 





mingham 
20,416. PICKERS of Looms, W. 
Lancaster, Bradford. 
20,417. AUTOMATIC MEASURING Taps, J. L. Corbett, 


iw. 

20,418. Cases, &c., for Hats, F. W. Skinner, Man- 
chester. 

20,419. REVERSIBLE Tie, I. Roberts, Accrington. 

20,420. Manpri_, H. Moon, London. 

20, 421. FIRE-EXTINGUISHING SPRINKLERS, J. H. Lynde, 
Manchester. 

20,422. Grinpine, &c., W. Walton, Manchester. 

20,423. Wrre Drawers’ Bencues, W. Walton, Man- 
chester. 

20,424. Ristnc Borrom Grates, R. Corker, 8. Livei- 
sidge, J. W. Jackson, and W. H. Banks, Sheffield. 
— — CuippInc Macuiyes, R. F. Drury, 

effield. 
20,426. Propuction of Ozone, A. Muirhead, London. 
20,427. New Toy, T. B. Dunn, Glasgow. 
20,428. Bepsteaps for InvAuips, T. Bramhill, London. 
20,429. Frre-escapes, W. P. Smith and R. Maynard, 


mdon. 

20,430. TwisteD Fisrovs Ropes from Hay, &., H 
arris, London. 

20,431. Hottow Woop Rim Banyo, A. J. Borrow, 


London. 
SS Gas, T. H. Gray and 8. 8. Bromhead, 


20,433. Composition for Lusricatinc, P. H. Holmes, 
London. 


= Recriryinc Spirits, B. Hoff and J. Frommel, 
» T. Watson, 


20,436. AtTacuinG Parcets to UmBRELLAS, &ec., H 
Reason, London. 

20,437. Lockinc Draveut Doors of Stoves, C. Portway, 
London. 

20,438. FURNITURE Potisn, W. W. Box, London. 

20,439. Puncutne and SHEARING MAcHINEs, G. Edward, 
Glasgow. 

20,440. Drawinc Pixs, E. M. Richford, London. 

20,441. ANcHors, G. W. Sivewright, London. 

20,442. DISENGAGING SHIP'S Boats, A. F. Betham and 
H. B. Woolnough, London. 

20,443. ng me &c., APPARATUS for Encinges, A. H. 

ndon. 

20,444, Facturtatina Comsustion of Gases in Fur- 
NnacEs, C. Wells, London. 

— WasuinG, &c., Macnixery, J. W. Smith.— 
(J. B. Robbie, New Zealand.) 

20,446. CanpLe SHape Hoipers, C. F. A. Réell, 
London. 


mdon. 
20,435. Frames for Spinnine Fax, &c. 
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2),447. Mecuanica, TeLerHones A. C. Engert, 
London. 

20,448. FEeNces for PRorectine Syow, C. Klauke, 
London. 


20,449. Perroratine, &c., Macurnes, A. Beschoren, 
mdon. 
20,450. Foc SigNaLuinc, R. Adams and S. A. Say, 
London. 
20,451. Execrric Sarety Puives, K. W. Heiges, 
Londen. 
20,452. Meratiic Larurne, G. Hayes, London. 
20,453. Macazrve Repeatine Frre-arm, A. J. Boult.— 
W. F. Luigi and B. Peraldi, 


-) 
— Fences and Gates, D. A. Hunter.—(Mesrs. 
M. Styron and Co., U' nited States.) 





20,455. AUTOMATIC DisTRIBvToRS, E. Decollogne, 
London. 
20,456. Mixinc GranutaR or Liquip SUBSTANCEs, 


P. H. Bracher, Liverpool. 
20,457. Saret Currs, J. Baker, London. 
20,458. Sounpinc WuistLes, A. M. Brown, Liverpool. 
20,459. Rarrway Car Bopy Frames, D. L. Barnes, 
London. 


20,460. Pirates for Coverinc Wa.tis, E. Joachim, 


mdon. 
20th December, 1889. 
20,461. Unixats for Travetters, &c., J. A. Free, 
mdon. 
20,462. ProvectiLe, J. M. Fletcher, Cheadle. 


20,463. Corx-FREED Macuines, E. C. J. Devis and A. R. 
Brown, Moseley. 
ea CoIN-FREED Macsines, A. R. Brown and E. C. 
J. Devis, Moseley. 
20,465. Corp and Bra Macaig, W. J. Adams, Man- 
chester. 


20,466. Dritimsc Fauiers, W. Fortune and F. H. 
Ben ‘ord. 


— Fans or Arr Prope.iers, W. Tattersall, Brad- 

oO . 

20,468. Conmnc Natura Teer, &c., F. Comer, 
London. 

20,469. Brrpcaces, G. Baker, jun., Birmingham 

20,470. Dryixc Kins, J. Canipbell, a Trent. 

20,471. Tomer Wars, F. J. Emery, Lo 

20,472. Tosacco Pips, W. G. Hartnoll, me 


20,473. PotisHinc STEEL, Iron, &e., T. Potter, Bir- 

Bey 

474. Gas Srove, F. W. B. Vernon, Manchester. 

yd Water Tanks for Gas ENGINES, J. Dougill, 
Manchester. 

20,476. ee -BOXES for CYLINDERS, 


7 


M. Dunlop, 


20,477. emenie Motions of Looms, R. Wilkinson, 
Bradford. 

20,478. Tippisc Carts, Wacons, &c., C. Prescott, 
Manchester. 


20,479. Penknives and similar ArtTicies, J. Herbert, 
London. 

20,480. Port Licurts for Snips, J. D., T. 8., W. H., and 
A. W. Roby, Liverpool. 

20,481. STABBERS for Paper Fasteners, &c., T. Ban- 
ford, Bi ham. 

20,482. 

20,483. 

20,484. 


Heat Encrves, J. Atkinson, London. 

Bucks, H. Dale, London. 

Bucx.z, H. Dale, London. 

20,485.. SHEaRs and Scissors, H. Dale, London. 

20,486. Distrisvtinc Exectricity, G. E. B. Pritchett 
and H. R. Low, Bishop's Stortford. 


20,487. MARKING Boarp for Games, G. A. Cubley, 
Sheffield. 

20,488. Cricket Stumps and Bars, C. Rose, jun., 
Southampton. 


20,489. InK-HoLDERs, E. A. Ventris, Reading. 

20,490. Makrnc AERATED WATER BEVERAGES, J. 
McEwen, London 

20,491. Toy, G. “Addy, oe. 

20,492. Packie Cases, A. H. Kuklmann, London. 

20, op ema -HOLDING HAND SPECTACLES, W. F. Stanley, 

mdon 
20,494. TREATMENT of Corres, &c., R. Garroway and 
. Swanson, Glasgow. 

20, 495. BIsyPHON Aavoatemnn Waste PREVENTER for 
WATER-CLOSETS, W. Physick, London. 

20,496. AUTOMATIC ExcHAncE, J. 8. Wallace, London. 
20,497. NoN-PLUMBIFEROUS Lakes, 0. Imray.—{ The 
Farbwerke vorimals Meister, Lucius and Briining, Ger- 

many.) 
20,498. Steam Boriers, T. B. Grant, London. 
- 7 Hansom Cass, F. J. Candy, London. 
500. Securrnc Covpiinc Cuatns, J. Blackburn and 
J. E. Davenport, London. 
20,501. Fire INDLERS, F. 8. Margetts, London. 
20,502. KEEPING RalLWAy CARRIAGE Doors CLOSED, 
G. W. Mitchell, London. 
20,503. CoLza On Lamps, F. Williamson, London. 
20,504. ADVERTISING on MATCH-BOXES, T. Bezares and 
L. Calvo, London. 
~~ 505. REGENERATIVE Gas BuRNERs, E. Patterson and 
J. McFarlane, Glasgow. 
20, 506. Inpicatine Rise of Temperature, J. Sax and 
E. Donohoe, London. 
20,507. Framinc Iron, &c., Vessets, A. Matthews and 
J. H. Laidman, London. 
20,508. ORGAN RECITALS, W. Doherty, London. 
20,509. Syurrers for LAps, &c., A. Stringer and A. 
Hinde, Glasgow. 
20,510. TimBER Dryine poe R. A. Shapland, London. 
20,511. Sora BEpsTEAps, A. E. Eliaers, London. 
20, 512. THRotrie Vatves for Steam Enorxes, A. M. 
Clark.{C. C. Barclay, United States.) 
20,513. Musicat Toy, H. Reason, London. 
20.514. Expiosive, &c., PROJECTILES, 
mdon. 
20,515. OBTarsinG CRYSTALLISIBLE Svucakr, C. Steffen, 
London. 
20,516. Seconpary Batrertes, G. Phillippart, London. 
20,517. Castors for Furniture, H. B. Harding, London. 


E. Davies, 


20,518. WATER-WASTE PREVENTION System, W. Eckers- 
ley, London. 

20,519. Preventinc Horses Runninc Away, F. 
Geiersbach, London. 

20,520. BicyLes, Tricycies, &c., J. Waddington, 
Manchester. - + « 

20,521. MuscuLar Power TestinG Macuines, N. W. 

uss, London.’ 


20,522. Vatve Gear-for Steam Encrnes, V. Brasseur, 
London. 

29,523. KEYHOLE Piates, L. P. Perkins, London. 

2 _ Fito or Sxrx, J. Williams, London. 

2),525. Horse Rakes, C. Clay, London. 

so/sae. Preparinc Surraces for Ercuinc, 0. Levens, 





mdon. 
2let December, 1889. 
2),527. Makinc Boots and Snoes, J. W. Sharp, 
Kettering. 


20.528. Preventinc the SHakine of Wixvows, E. H. 
Young, London. 
20,529. Hypraunic Vatve, T. Gallon and J. Chapman, 
Leith. 
Reid, 


20, 530. Fitter Presses, R. Tervet and G. 


‘ow. 

29,531. SuBsTITUTE T. B. 
Smethwick. 

20,532. WIND-PROTECTED CANDLESTICK, G. 
Great Yarmouth. 

20,533. Opentnc Borries, R. Stanley, Ashton-under- 
on 
20,584. ROLLER Castors, E. C. J. Devis, Moseley. 

20,535. CANDLE Howpers, E. C. J. Devis, Moseley. 

20,536. TricycLe Mai Cart, W. Bryan, Birmingham. 

20,537. Makinc GLOVES, H. any N H. "ae, 
Leicester. 

20,538. Rotary Enycine and Dynamo, J. H. F. Soll, 
London. 

29,539. Excentric Motion for Pictures, H., R., and 
W. Strain, Belfast. 

20,540. INTERNAL Casinc of Iron Saips, F. P. Warren, 
Cosham. 

20,541. Frre-piaces, &c., W. and A. C. Russell, and A. 
Neil, Manchester. 

20,542. SINGLE-aACTING FLUID Motive Power ENGINEs, 
J. W. Clift, Wellington. 


for Casep TuBine, Sharp, 


Waller, 





20,548. MitLinc Macuines, G. England and W. Hughes, 
Sheffield. 


20,544. Saurries for Looms, O. and F. Hibbert, Man- 
chester. 

20,545. Metauuic Packine, &c., J. M. Robson, Gates- 
head-on- e. 

20,546. Dressinc Surrt-Fronts, J. Taylor, Liverpool. 

20,547. Scorinc Carp-BoarRD, &c., J. M. Baines, 

= Retort and Ficrer Sranp, J. R. Watson, 

iw. 

20,549. Warprne, J. Garstang and J. Bancroft, London. 

20,550. Vatves, G. W. Newall, Upton Park. 

_ - Cuarcixe Gas Retorts, - West, London. 

— REsPIRATORs, H. J. Leeuw and G. J. 

"a. te London. 

20,553. Supe Sapp.e and Girtu, A. E. Bishop, Cardiff. 

20, 554. Curmyey-ports, J. Jones, London. 

20,555. Ecc Drawer, J. Hooper, Sturry. 

20,556. Sop Currer, J. Fairburn, G. D. Jones, and A. 
Briggs, London. 

20,557. Giass Vesse_s or Measurgs, E. Moore, London. 

20,558. Games, F. Sinnatt, Manchester. 

20,559. PHANTOM Mixyows, M. Carswell, Glasgow. 

20,560. PHantom Minnows, M. Carswell, Glasgow. 

20,561. Wasnine, &c., FuLter’s Earts, W. A. Shep- 
pard, London. 

20,562. CaLurpers, O. A. Outram, London. 

20,568. ScarF and CoLLtar Fastener, H. E. Broad, 
London. 

20,564. Mrera.iic Spokep WHEELS for PERAMBULATORS, 

ley, London. 
a 565. ELectric Licut for Steamers’ Cart TABLE, 
Cc. H. , London. 

20,566. Lace MACHINES, W. Wallis and G. Longden, 

London. 


20,567. Sicut-reep Lusricatrors, C. C. Wakefield, 
Live: 1. 
20,568. *K Nuts, J. W. White, Liverpool. 


20,569. Cavstic Sopa Drum Lips, &c., 
Liverpool 

20,570. Lever Crossinc Gates of Raitways, 
Fisher and E. Russell, London. 

20,571. CookING VESSELS, A. W. a London. 

20,572. Fire-cLay Pipes, A. Griffiths, London. 

20,573. Knire for Sticinc SuGaR-BEeETs, R. Bergreen, 
wa 
20,574. SmokinG Fisu, C. Deniset, London. 

20/375. Boutitarps for Securtnc Ropes, J. Foster, 
Glasgow. 

20,576. Perrect OPEN SHED J acquarD, W. MaclIlwraith, 


20,577. Boxes for Transport of Lapies’ Bonyets, &c., 
R. Irvine, jun., London. 

20,578. Boots, J. and 8. Fiatau, London. 

20,579. WRINGING Cuorues, S. Crow, Huddersfield. 

20,580. Boots and Ssoes, T. A. Bromell, London. 

20,581. Strprnc Rattways, C. A. A. Barre, London. 

20,582. ELtecrric Meters, J. Einstein and 8. Korn- 
probst, London. 

a oat and Liquip Meters, R. W. Brownhill, 


20,584. Si. Come Mounts, &c., W. Light and J. H. Wit- 
comb, Birmingham. 

20,585. SEPARATING, &c., GRANULAR MATERIALS, P. A. 
Tafel, London. 

20,586. "STEEL or Incot Irox, J. H. Darby, London. 
587. GALVANISING APPARATU s, J. Lysa ht, we 

20,588. Lapres’ Ripinc Hasits, R., A. ., and A 
Thomas, London. 

20,589. HorsgsHoes, J. J. King, London. 

20,590. Paper Reet, W. W. Horn.—(E. J. and C. E. 
Pope, United States.) 

20,591. Hoxtpers for Lamp Suapes, &c., G. Mang, 
London. 

20,592. CHAIN Propre._er for Suips, W. W. Horn.— 
(N. W. French, United States.) 


G. H. Bolton, 
B. J. 











SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


414,282. Grain SHOCKING eg rs Bomgardner, 
Shanesville.—Filed September 7th, 

Claim.—{(1) In a machine for ding g grain, the 
ee — the wow po AY aijetalie | SS 
tray provi with an uprig! an 7 
links inte between and co; said head- 
plate and truck frame, substantially as specified. 
(2) In a machine for shocking grain, af combination, 
with the truck frame and its Scene late or head, of 
an eae tray having a correspon head-plate, 
the metal straps secured to the contiguous faces of 
said head-plates, and the interposed conn 
and adapted to operate substantially a 

(3) In a machine for shocking grain, 
tray or bundle carrier consist: of an upright ie 
head-plate, a series of el aan the floor 
of said tray, a series o or spurs pro- 
jecting in in the same direction with said floor- rods, and 
a side rod or , all arranged substantially as and 
for the purpose described. (4) The contagion, with 








the truck frame or plate, of the ad, ——— tray having 
the — head-plate or frame, the links connecting 

late with the truck frame and the tray 
adjusting lever, substantially as described. (5) The 
combination, with the upright truck frame or plate, 
of the upright tray head-plate connected to said truck 
frame by parallel links and provided with floor rods or 
fingers, the side rod and rearwardly projecting 
spurs, and the lever for adjusting the hy substan- 
tially as described. (6) In a machine for shocking 
grain, the combination, with the ng truck 
thereof, of an adjustable bundle tray having the 
upri ~ dpa gn provided with rearwardly extend- 
ing , rearwardly projecting spurs or fingers 
righ  eusmnea to said plate and overhanging the tray 
floor te upholding the bundles on said floor, and 
means, substantially as described, for adjusting said 
tray for depositing the bundles on the ground. 


414,756. Macuixe ror MILLING THE VALVE PorTs oF 
Encines, J. Davis, Altoona, Pu.—Filed August 
26th, 1889. 

Claim.—(1) In a machine for ee — face 
ports, the combination of a s' upporting frame, two 
carriages to traverse at right angles one to the 
other therein, a cutter shaft journalled in one of said 

eS, and a series of cutters fixed upon 


said shaft, substantially as set forth. (2) Ina machine 
for finishing valve face ports, the combination of a 
sup] e, two 


fitted to traverse at 
right angles one ‘to the other therein, a cutter shaft 
journalled in one of said carriages, and a series of 
alternately located milling cutters and ad 


fixed upon said shaft, substantially as set forth. (8) In 
amathied or a seiee off the combination 
of a sui , a St Snel caeaping 
bolts fi oe a 
chest bolt holes, an upper re fitted bead 
= in in frame, a downward feed 


and held against longitudinal movement Loy a 
-4 bearing in the frame and engaging a nut on said 
carriage, a lower carriage fitted to slide hori ly in 


ides on th 0 Mpsen eoxriany , & longitudinal feed screw 

Journatied wari be ms rene chown longitudinal movement in 

a bearing in upper carriage and engaging a nut on 

the lower aoe a cutter shaft journalled in bearings 
on the lower ca ely e situdi 
screw, and a corten of milling cutters fixed upon 

said shaft, substantially as set forth. (4) Ina bm 

for finishing valve face ey thi 





e combination of a 
supporting frame adapted to be temporarily fixed 


(arse) > 























upon an engine cylinder, an upper and a lower —- 
fitted to traverse at righ angles, one to the other, 
said frame, feed screws actua’ said , a 
cutter shaft journalled in the lower cortagh, onamee 
of milling cutters fixed = said shaft, carry- 
ing a driving pulley and journalled in the lower 

carriage, and gearing connecting said shaft with the 
cutter shaft, substantially as set forth. 


414,729. Brake Latcn, M. G. Smith, Kingston, Pa.— 


Filed August 2nd, 1889. 
Claim.—(1) A pawl or latch for ratchet wheels, con- 


[414.729] 





sisting of the two oppositely extending arms having 
an intermediate pivotal orifice and provided with the 
ratchet tooth, substantially as described. (2) The 
combination, with a shaft B, of a pawl or latch for 
ratchet wheels, consisting of the two oppositely ex- 
tending arms having an intermediate pivotal orifice 
and —— with the ratchet tooth, substantially as 
descri 


414,788. Toot Post ror Latnes, D. Bul illiamsom, 
Brooklyn, N.Y.—Filed March 2nd, 188! 
na —(1) The annular tool supporting sleeve ¢, 
ving the tool slots n? cut through its sides, and pro- 
vided with an adjusting slot and screw at its base, and 
threaded h its pond internal surface to 
receive an ann’ adjusting screw d, substantially Ea 
and for the purpose set forth. (2) aren 
set screw b, the annular sleeve f, the 
os sleeve ¢, and the annular adjusting screw d, 
mbined an to operate substantially as - 
forth, to tighten the tool post in the lathe carriage, to 
adjust the height of the tool in relation thereto, and 
to bind the tool in a fixed position. (3) The combina- 





tion, substantially as hereinbefore set forth, consisting 
pk — central main tool _ the ping screw, the 
tool post clamping sleeve, and 4 
annular = mppeting sleeve provided with 
—— screw, <5 the said sleeves being 
coinciding wi' 


oe A tool slots substan’ 

each other an with the slot in main post or 
standard, and supported a and surrounding said 
main standard, an arranged to operate substantially 
= og manner ond for the purposes hereinbefore set 
01 


414,843, Lirtinc Truss Girper, A. Olsen, Ephraim, 
Utah.—Filed Ph 10th, 1889. 

Claim.—(Q1) A lifting truss girder _ 
stretchers, links pivotally 
and turn buckles extending eres dhed aad ‘anaen 
and pivotally connected thereto, substantially as and 


uO 


rising two 





















































for tao 2) . lifting truss girder 
prising two chor, li enniing between 

buckles 

to the “as eee and extending in 


reverse directions, and turn buckles comprising screws 





providing with reverse screw-threads, substantially as 











414,897. Larue ATTACHMENT FoR TURNING Wrist 


ns, P. F. Cole, Warren, Pa.—Filed August 20th, 


1889, 

No rage combination, with a pinion tightly 
the lathe spindle, and a master wheel 
rotated pf. -F of a centre tightly fitted in the 
spindle, a horizontal link geared to ; eee loosely 

attached a said centre and movable and a 
cabetantniiy 2 uniting the master wheel and the link, 
substan as shown and di . e combina. 
tion, with a Y jathe spindle having attached thereto a 
spur-wheel, and a centre — secured in the outer 
end of the spindle, the said centre having attached 
ereto and movable thereon a piniun, of a bracket 
secured to the headstock, a master wheel pivotted upon 


(414,897) 














a 











one member of the bracket, a pinion pivotted upon the 

other member connecting the spur-wheel upon the 

spindle and the master-wheel, a link having teeth 

formed upon the upper inner surface thereof meshing 

with the movable pinion on “ange centre, and adjustable 

connecting- rods uniting the master wheel and the 
link, substantially as and for the purpose specified. 

414,954. Cavirers or Divipers, ey Suerstedt, 

yn, N.Y.—Filed March 20th, 188 

Claim. =) in In —— dividers, or the like, the 

ber A beir pivotally connected 

with the a B, in combination with the worm- 

wheel ¢, which is rigidly connected withthe member b 








adjustable bey ae Eand worm D, carried by the adjust- 
able sup d adapted to be moved in and out of 
gear with the worm-wheel ¢ by the movement of the 
adjustable su , substantially as described. (2) The 
combination of the worm D, pout © od support E, carry- 
ing —_ worm D, screw F, Tg” nek - “d yoke E, and 
bloc , carrying ye be e A, rigidly 
connected to the block 6, and th the leg B a and the 
worm-wheel e¢, rigidly nedie h with leg B, as 
specified. 
415,190. Dynamo-gLectric Macuixe, 7. E. Danicls 
jun., Provo City, Utah.—Filed May 6th, 1889. 
Ciaim. —(1) A — or motor havin, substan- 
tially of a top, and 
bottom plates, two "held magnet cores bolted to the 
res ve side plates, said cores and plates provided 
with openings which register with each other and 
admit air to the armature, the cores being recessed or 
dished for the purpose described, all in combination 






































with a Siemens armature. (2) A dynamo or motor 
having a substantially frame of 
side, top, — bottom plates, two field magnet cores 
bolted to the respective side plates, said cores and 
plates — with openings which register with 
each other and admit air to the armature, sheets of 
gauze covering said openings and held between the 
ng and the cores, the cores being recessed or dished 
for the purpose described, all in combination with 4 
Siemens armature. 











Erps's Cocoa.—GRATEFUL AND ComFortina.—“ By * 
thorough knowledge of the natural laws w pi govers 
the operations of digestion and nutrition, by a 
careful a ~~ of the fine properties of well- 


selected wed has provided our breakfast 
tables with a Geltcate flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 


yd 
use of such articles of diet that b Dace saat may be 
gradually built up until stro h to resist eve y 
poem het disease. Hund! “of subtle maladies are 
around us ready to attack Se tan there is 4 
wea point. We ma: aes Beer a fatal shaft by 
hyw wel fort fortified with pate blood and 4 
."— Civil Service Gazette. 


; 2 simply witty b bailing water s ng tg vod 
in e by grocers, la — James Epps 
sees thic Chemists, London.” Alsa makers of 


vps's Afternoon Chocelite Erecnuce.— }Arvt] 
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’ J +UNS. 5°83 cm. piece, the fourth gun of those we have enumerated | The carriage is screwed down by a bolt to prevent its 
GRUSON'S QUICK FIRE G which appears to be the best to take as an example. The | jumping from its socket. Training is effected by a 
We have received a very complete report in English of | 5°7 cm. gun is a comparatively short piece. The total | hand-wheel at the further side of the carriage, with 
‘Gruson’s new quick fire guns. This has a special in- | length of the barrel of this 5°38 gun is 78'03in. The rifling | box g and pin. A pointer is screwed on to the car- 
— inasmuch as Gruson has developed an entire system | consists of twenty-four grooves of the section shown in riage for indirect fire, which indicates the training 
pepe carriages, and shields. It appears that Gruson, at | Fig.7. The twist is right-handed, increasing from 1 in| on a graduated training plate. Elevation is given by 
of ay stage of ‘inquiry, concluded that five natures of | 165 to 1 in 30 calibres. The entire gun is 80°7lin. long. | a hand-wheel 7 by a double-adjusting screw. The degrees 
ie guns were necessary in addition to machine | The diameter of the powder chamber is 2°52in., that of the | of elevation are read off on the carriage, which is con- 
— Many of these quick fire guns have been supplied | bore being 2°087in. The gun weighs 595°21b., or with | structed to give 15 deg. elevation and 10 deg, depression. 
ee Governments, and have borne severe tests for endur- | breech block 639°31b. The charge is 1°565 1b. The shell | A shield is screwed on to the carriage. The weight of 
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GRUSONS QUICK-FIRE 53 CM. GUN OF 39 CALIBRES. 


x ance; guns from which 2000 rounds have been fired have | weighs 41b. In one minute, twenty-six rounds are | the upper part of the cone mounting is 353 Ib., and of the 
; shown a complete absence of any trace of erosion. It is | fired, amounting to 104:3]b. The muzzle velocity is | stand, 7941b. A pivot carriage with an ordinary recoil slide 


ke: laid down that the crucible steel used in the pieces must | 1969ft. per second and energy of fire per minute 2804 | isin course of construction. There is a pivot mounting, 
a bear a strain of 35:3 tons per square inch, with 15 per | foot-tons. ‘The maximum pressure in the bore is 12°7| in which the gun is carried on a jointed parallelogram i 
a cent. extension and an elastic limit of 16°5 tons per! tons per square inch. | kept m position by a hydraulic press, its base being 
a syuare inch. The stand- movable about a pivot or 
a ard thus indicated has, cone. In Fig. 9, A is the 
a however, in all cases Fie. { Fic2 gun, B B, B, show the 


been greatly exceeded. 
The five guns in question 
are as follows;—(1) 3°7 
em. (1'46in.)’ gun, 238 
calibres long; (2) 53cm. 
(2:09in.) gun, 24 calibres 
long; (8) 5°3 em. (2°09in.) 
gun, 30 calibres long; 
(4) 53 em. (2°09in.) gun, 
89 calibres long; (5) 5°7 
em. (2°24in.) gun, 25 cali- 





carriage, C is the pivot 
plate, D the base of the 
carriage, and E the cone. 
There are trunnions on 
the foresight ring, form- 
ing part of the jointed 
system. The structure 
nn is held in front by the 

i AA recoil press c, and in rear 
ab bihahh by the elevating screw and 
Mt ii HA i nut moving in the box d. 











bres long. On firing, the gun recoils 
Be _ The breech mechanism on the bars B B,, con- 
“a is common to all; it has trolled by the recoil 


press, and a strong spiral 
spring e forces it back 
into the firing position. 
The gun traverses by a 
lever f or by a hand- 
wheel on the pivot plate 
C. The mounting is pre- 
vented from jumping by 
a spring bolt. The arms, 
and levers and _ pivot- 
plate, and moving parts, 
are cast steel. The cone 
is of gun-metal, and stand 
of plate iron; under it is 
a layer of wood to break 
the shock of discharge. 
The weight of the mount- 
ing is, upper part 782°6 
lb.; lower part, 771°6 Ib. 
It has 15 deg. are of 
elevation and 15 deg. of 
depression, and trains 
through the ‘complete 
circle. It is worked by 
two men; one lays and 
fires, and one loads and 
acts as a substitute. 

The ammunition is in 
the usual solid drawn 
case, the 89-calibre gun 
fires common and steel 
armour - piercing _ shell, 
but not shrapnel and 
ease. There is no special 
feature that makes it 
appear necessary to give 


EB been found to work with 
ee ease and rapidity, a rate 
of from 35 to 40 rounds 
per minute having been 
realised. The cocking of 
the striker is effected by 
the downward movement 
of the breech block. 
There are of all kinds 
only nineteen pieces in 
the mechanism, which is 
a shown herewith in Figs. 
a 1,2, and 3. The general 
E, character of the action 
3 can be seen in these 
; cuts without going into 
minute detail. The block 
B is hollowed out at the 
top, as shown in Fig. 8, 
‘Si for the passage of the 
‘ ammunition. It slides 

up and down in its verti- 

cal slot when the hand- 

lever A is worked. Its 

downward movement. is 

limited by a screw C, 

working in a_ vertical 

groove y. The striker b 

1s actuated by a spiral 

Spring c, and is moved by 

levers d,,d,, on the shaft 
d. The trigger pin e is 
acted on by the flat spring 
t. It may be fired by a 
lanyard, “which draws 
back the trigger and 








The Encincer 
releases the striker, or BREECH FITTINGS AND NON-RECOIL MOUNTING. a drawing of this ammu- 


by A ecial levers fitted on. 


fires, 


al ley nition. In the general 
€ piece is worked by two men. One lays, loads, and This gun is intended for naval service. It is mounted | system of working the breech, the Gruson rapid-firing 
and one hands the ammunition. The gun is in each | on non-recoil cone mounting, similar to that for the | gun resembles those of Nordenfelt and Hotchkiss. The 
i made in two parts of forged crucible steel, i.e., the | 5°38 cm. gun of 24 calibres length, which is shown in Fig. 8. | rate of fire is higher than that of those guns in their 
arrel, and the breech piece, which is screwed on to it, | Here the gun A is on a carriage B with a cast steel pivot | competitive trials at Shoeburyness, but we have no recent 
orming a jacket. Figs. 4, 5, 6, and 7 show the longest | turning on a socket e cast in one piece with the cone. | results to compare with those of Herr Gruson. 
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GRUSON’S JOINTED PIVOT MOUNTING. 


(For description see page 23.) 
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ELECTRIC TRANSMISSION OF POWER. 


Tue electric transmission of energy for mining opera- 
tions has been making rapid progress during the past few 
years both at home and abroad; and now we may safely 


distributing energy below ground. Indeed, it is probable 


plant without first taking into serious consideration the 
comparative cost and advantage to be derived from its 
use. Electricity is coming into favour for several very 
important reasons, chief among these being the cheap 
and efficient manner in which power can be transmitted 
through long distances. Electricity is not a prime source 
of power. It does not compete directly with steam or 
water power. The dynamo must in all cases be driven 
by an independent source of energy—usually in collieries 
a steam engine. Hence, electricity has no field—with 
certain exceptions—in those cases where the energy 
is spent near to the steam engine. e same restriction 
applies equally to compressed air and hydraulic systems. 
Tests have been made from time to time by various 
experimenters to show the maximum economical distance 
limits of transmission of power by the systems commonly 
employed, and opinion may be taken as generally in 
accord on the subject. But unfortunately local circum- 
stances so influence the results to be obtained from any 
given plant, that it is extremely difficult in practice to 
get uniformity of opinion. Hence, we find steam carried 
below ground where the roofs are of such a character as 
to stand the exhaust without damage. In fiery mines we 
find compressed air plants in general use. In many 
places hydraulic transmission gives satisfaction, and all 
over the country we find power transmitted by iron or 
steel ropes, sometimes driven by a surface engine and 
sometimes by an engine below ground. Up to acom- 
paratively recent date, however, the coal has been 
got with few exceptions near the pit bottoms, and 
often the seams have been at no great depth. Hence 
the question of efficiency of conversion of energy 


—i.e., the ratio between the effective work done and | 


the indicated horse-power of the steam engines—has 
been of secondary importance, the desideratum being 
trustworthiness. But now and for some years the easily- 
won coal has been exhausted, and the “ faces” have been 
cut back to distances of one, two, and even three miles 
in many cases; also a greater number of pits has been 
sunk in the deep seams, such as the Barnsley main seam, 
which lies at a depth of 1000 yards at Denaby Main, and 
the Ashton Moss Pit, near Manchester. These new 
conditions of work have shown most convincingly the 
low efficiency obtainable from the old methods of trans- 
mitting energy. This fact has been brought into promi- 
nent notice during the past two or three years. 

In a few cases electrical plants have replaced com- 
pressed air plants, and hence there have been exact 
conditions for a comparison. In all cases where such 
comparisons were possible, the advantage of using elec- 
trical plant has been apparent. Roughly speaking, and 
basing our opinion on both American and English experi- 
ence, it would appear that electrical plants will be about 
75 per cent. of the cost of compressed air plants of similar 
effective power, whilst they will give something like 
double the efficiency. The cost of the electrical plant is 
at present rather in excess of what it will be in the future 
when the demand is very much increased. Engines and 
compressors, &c., are probably at their lowest figure 


A v | unnecessary. 
assume electricity to be one of the recognised means of | 





already, hence the difference of cost between the two 
systems will probably be still more marked. So much 
has been published on this subject in both the English 
and American papers, that a lengthened list of plants is 
We may, however, refer to the St. John’s 
Colliery electrical pumping and hauling plant, Normanton. 


di : : | The dynamos, motors, and details were supplied by 
that no mining engineer would now-a-days put in new | 


Messrs. Immisch and Co., London. The general design 
was arranged conjointly between the colliery engineer, 
Mr. Brown, and Mr. Albion T. Snell, of Immisch and Co. 
The plant has been described in detail, so there is no need 
of a description here. We will only give the figures of a 
test made some three months ago. The motor was run- 
ning pumps delivering 117 gallons per minute through 
890ft. head. 





| Efficiency. 


Volts on 
dynamo. 


Ampéres. 
” E.H.P. given 


out by dynamo. 





Pumps running 24 revs., and deli-| Fe. 
vering 117 re min. 890ft. 
high. (= 31°5-H.P.). 


605 


in. 
62 50°273°0° 5 — 43-17 
| | | 73 





Column run off, and suction clack | | 
lids open, engine, dynamo, leads, 27 |14°8 28°6) 
motor, and pumps. (Friction.) | | 





— | — |18-4 
—|— 1-7 


Engine, dynamo, leads, and motor 
(Friction. ) 





Circuit open, engine and dynamo. 
(Friction. ) 











Engine only. (Friction.) — | — | 6°9) 
The percentage of losses, as calculated from the indi- 

cator cards, are :— 

Per cent. 


Engine friction... ... ... 3 

Belt and dynamo friction 

— - lh, ee ree 
otor, belt, gearing, and pumps empty 

Load of 117 gals. through 890ft....... 

Water friction in pumps and rising main 


6°5 

9° 
4° 

43° 
7 


= = 
Neoanat 
oanw~es? 


wunnann 
win 
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73°0 

The engine running with above load indicated 78°0-horse 
power. ‘The friction of the water in the pumps and 
rising main is arrived at by subtracting the sum of the 
theoretical horse-power in the water delivered, and the 
total friction, from the total indicated horse-power of the 
engine; or 73 — (31°5 + 28°6) = 129. This is not quite 
correct. The friction diagrams are necessarily taken 
with no load on the pumps, and hence are all slightly 
lower than is actually the case when the load is on. 
From the known efficiency of the motor, the loss in the 
pumps and rising main has been found to be not less 
than 10-horse power. 

Subsequent tests with an improved set of three-throw 
pumps show the efficiency to be 47°75 per cent. For the 
purposes of comparison, two sets of air-compressing plant 
were put to run the pumps usually driven by the elec- 
trical plant. The three plants were each arranged to 


‘deliver 89 gallons per minute through a head of 580ft. 


The net efficiencies—i.c., ratio between horse-power in 
the water raised and the indicated horse-power of the 





——_ 


engines—were as follows:—The electrical plant gaye 
44-4 per cent.; one air plant gave 12 per cent., and the 
other 14 per cent. These efficiencies are probably lower 
than those usually obtaining with first-class compressors; 
but probably in ordinary colliery work would not be more 
than 20 per cent, at the outside. Witness the trials of 
the Popp system at Paris by Professor Kennedy. The 
best results obtained there without heating the air before 
entering the engines were 25 per cent., and these were 
estimated between B.H.P. of air engines and I.H.P., of 
steam cylinder; whereas the colliery tests of the pumping 
plant include the losses in the pumps and rising main, 

Tests of this kind have been made in a variety of ways, 
and the results always tend to show the superiority of 
electricity for transmitting power over long distances, 
Indeed, the advantages of electricity and the disadvantages 
of other methods of transmission become more apparent 
as the distance between the engine and the point of appli. 
cation of power is increased. The question of durability 
and trustworthiness of electrical plant suggests itself, 
However, there is sufficient experience to give a satisfactory 
answer. It is found that properly built and well laid 
down electrical plant has a depreciation certainly no 
higher than that ordinarily obtaining with steam plant; 
and in many cases it isless. The experience at St. John's 
Colliery, extending over a period of more than two years, 
strongly supports this; the dynamo and motors have 
required practically nothing beyond new brushes, the 
commutators are still in good condition, and the bearings 
have been adjusted once. During this same period the 
cost in repairs to engines and pumps was certainly four 
or five times as great. 

But most of the electrical installations for mining 
purposes have been hitherto arranged for isolated work, 
or for work confined to a comparatively small area, such 
as main or dip pumps, hauling by endless or single rope, 
or fan driving. 

In the future, when electricity is more extensively 
used, the best part of the underground work of collieries 
will be done by this means. The ease with which energy 
can be carried by the copper conductors will commend 
electricity, and by its means, power will be taken into 
parts now inaccessible except to hand and horse labour. 
Indeed, it is not improbable that, in some of -the colliery 
centres, where a number of pits is worked within a 
comparatively small area, large power stations will be 
erected, on similar lines to the central lighting stations. 
From these centres power will be distributed to motors 
below ground. The cables in many cases will be run on 
the surface and carried below through special boreholes 
of small diameter. The cost of insulation in the cables 
will be by this means much reduced. 

Mechanical coal cutting is likely to receive a new 
impulse now energy can be cheaply supplied at the 
“ faces,” and assuming such machines are used in non- 
gaseous seams, the cost of coal getting should be reduced 
very considerably. In America there are already some 
four or five different types of electric coal getters working 
successfully. In England Messrs. Blackman and Goolden, 
at Allerton Main and other collieries, have made con- 
siderable progress. Their cutter is a high-speed rotary 
bar. Messrs. Immisch are also giving this important 
branch their consideration, not only with reference to 
getting coal, but also for drift driving and rock drilling 
generally. 

The Testite work hitherto done in England falls short 
of that accomplished in the United States. There are 
many reasons to account for this, not the least being the 
comparative freedom from gas in the American seams. 
However, that already done here has been so successful 
that we look to a large increase in the present year. On the 
Continent the electric plants in mines are becoming by 
no means uncommon. Several plants are now being 
built by Messrs. Immisch and Co. for use in Bohemian 
tin and coal mines. In France and Germany there are 
already some large installations working economically. 








THE SHIPPING WoRLD YEAR-BOOK FOR 1890.—This is the fourth 
yearly edition of this book, and it has been improved in the 
arrangement and character of its contents. It forms a port direc- 
tory of the world, gives very full particulars of all the important 
shipping, and commercial facts relating to every port and harbour 
in the British Islands, —oo | pilotage, towage officials’ charges. 
Similar information is given for all _forei ay and foreign 
tariffs are included. It is edited by Evan Rowland Jones, United 
States Consul for Wales, and his work is excellently done. Besides 
being a port guide for the world, it contains a list of and a digest 
of the locdnt Shipping Acts, tables of. knots and miles, ships 
entered and cleared, of freeboard and load lines, of distances, and 
a great many other things too numerous to mention. 


PEOPLE’s PALACE TECHNICAL ScHoots (BEAUMONT TRUST).— 
The following short courses of lectures at the evening classes, on 
engineering subjects, will be given by Mr. D, A. Low, Wh. Sc. 
M. Inst, M.E., on Friday evenings, at eight o'clock :—First Course, 
Graphic Statics (five lectures, commencing Friday, January 10th, 
1890): In this course of lectures the subject of graphic statics will 
be treated in a thoroughly practical manner. Special attention 
will be given to the determination of the stresses in braced struc- 
tures, such as are used for roofs and bridges. No previous mathe- 
metical knowledge will be assumed, nor will an acquaintance with 
g try or hanics be absolutely necessary in order that 
students and practical men may profit by this course. Exercises 
will be set at each lecture for practice at home, but the working of 
these will be optional. Second Course, The Strength of Materials 
and Simple Structures (five lectures, commencing Friday, February 
14th, 1800) : The strength and other properties of the rincipal 
materials used in engineering will be considered. Examples 
will be worked out, showing how to determine the dimensions of 
struts, ties, chains, levers, cranks, shafts, rivetted joints, and 
and various machine details. Third Course, Toothed Gearing (four 
lectures, commencing Friday, April 11th, 1890): The theory of the 
correct forms for the teeth of wheels will be examined, and prac- 
tical methods for designing them explained. The strength of 
wheel teeth, and the proper proportions for the arms and boss, will 
also be considered. ) ee seat will be worked out on the transm1s- 
sion of power by toothed wheels. Tickets for each course one 
shilling each, which may be obtained at the School Office, People’s 
Palace. By payment of an additional fee of sixpence per —, 
students will have the privilege of attending the concerts an 
entertainments arranged expressly for them in the Queen’s Hall on 
Wednesday evenings. The new time-table, containing particulars 
of nearly 100 classes, free on application at the office. 
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TORPEDO BOATS FOR THE TURKISH GOVERN.- 
MEN 


s . 


WE illustrate on page 25 a type of torpedo boat, nine of | 


which were ordered of the Germania Company by the Turkish 
Government in 1887; five are completed, two of the number 
having been delivered last summer after a very successful 
voyage to Constantinople. The length over all is 128ft.; 
breadth, 15ft. 9in.; and the draught with the complete arma- 
ment on board, 3ft. 54in.; the displacement being 87 tons. 
The hull is constructed entirely of German mild steel, and is 
divided by seven bulkheads into eight compartments, the 
disposition of which will be apparent from the engravings. 
The engines are of the usual triple-expansion type, the 


cylinders being respectively 16in., 24}in., and 354in. diameter, | proportion of the whole from 11°55 to 15-7 per cent. 





in the tariff. During the past six months of 1889, 18,773 
tons were imported, indicating a considerable industrial 
movement. The importation of spinning and weaving 
machinery was most noteworthy. During the first two 
months of 1889 1558 tons of spinning machinery were im- 
ported, almost as much as during the whole of 1888. During 
the first six months of 1889 2232 tons of weaving machinery 
were imported, as compared with 3111 tons in 1888. Petro- 
leum increased by £82,687, or 15°5 per cent. The greater 


part comes from the United States, but that from Russia is- 


increasing. It is but five years since Russian petroleum was 
introduced into Italy, and the import has in that time 
increased from 500 to 13,000 tons. British imports into Italy 
decreased by £294,177, or 3°75 per cent., and increased in 
Coal 


with a stroke of 16}in., the indicated horse-power being ' inereased by 21,504 tons, or 6°65 per cent. Copper in bars 
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TORPEDO BOAT FAN ENGINE AND PROPELLER. 


1300. These engines are employed exclusively for driving | decreased by 505 tons, or 31°95 per cent. 


the propeller, a separate triple expansion engine being used 
for actuating the pumps. The combined high and low-pressure 


} 


engine which drives the fan for supplying the forced draught | 


is shown in the enlarged view. The boiler is of the loco- 


motive type, proved to a 


pressure of 13 atmospheres; the | 


grate area is 36 sq. ft., the heating surface being 1560 sq. ft. | 
The fire-box is of copper, the tubes—which are 1-89in. | 


diameter—wrought iron, and the shell of Siemens-Martins 
steel. 
7ft. T4in., the entire length being 15ft. 9in. The fire-doors 
are fitted water-tight, so as to prevent the furnaces from 
being put out should the sea breakin. The screw, which is 


The barrel is 5ft. 1lin. diameter, with a length of | 
| plates by 559 tons, or 7-05 per cent. 


of gun-metal, cast in one piece, is left-handed, as will be | 


seen from the enlarged view, the blades being directed back- 
wards at an angle of about 30 deg.; the diameter is 6ft. lin. 








ABSTRACTS OF CONSULAR 
REPORTS. 


AND DIPLOMATIC 


| Cagliari decreas: 


Tron, cast worked, 
increased by 2716 tons, or 46°55 per cent.; iron, pig, decreased 
by 35,005 tons, or 50°1 per cent.; iron plates covered with tin 
by 1954 tons, or 27-05 per cent.; iron scrap increased by 
73,031 tons, or 77°75 per cent. Iron and steel bars decreased 
by 37,622 tons, or 27°25 per cent.; iron and steel, forged, 
increased by 100 tons, or 8 per cent.; iron and steel, ham- 
mered, decreased by 13,241 tons, or 22°5 per cent.; iron and 
steel, manufactured, by 7064 tons, or 13:1 per cent.; iron and 
steel pipes by 1139 tons, or 29°25 per cent.; iron and steel 
Machinery increased by 
8 tons, or ‘007 per cent. Rails decreased by 23,210 tons, or 

89-6 per cent. 
Italy : wand | Cagliari in 1888.—Foreign imports into 
by £75,609, or 23°85 per cent. under 1887. 


| British imports increased by £8846, or 25°45 per cent., and 
| their proportion of the whole from 9°75 to 16:45 per cent. 


Coal, 86 per cent. of the total imports, increased by 10,996 tons, 


| or 42°3 per cent., the value weeny I unaltered at 18s. 43d. 


| per ton. 
| cent., and remained 


Italy: Trade in 1888.—Imports decreased by £17,909,675, | 


or 26°5 per cent., under those of 1887. 
raw materials for the Italian industries is specially great. 
All raw material imported is free of duty, except copper, 


The importance of | 


£1 12s. per ton; lead, 4s. 4d. per ton; pig iron, 8s. per ton. | 


The increase in the importation of coal has been large, as it 


|and increased in value by £32,026, or 2:4 per cent. 


has risen in value from £2,800,000 in 1886 to £2,880,000 and | 
£3,160,000 in 1887 and 1888. The duty.on copper and lead | 
in pigs was not raised by the new tariff, and the great increase | 
in the price of copper from 1886 to 1888 was due to enormous | 


speculation, which artificially raised the price. 
decreased by £377,354, or 36°5 per cent. 
in value is explained by there being no duty on pig iron up 
to February 25th, 1888, and that in the interval between the 
publication of the new tariff and its becoming law manufac- 
turers had ample time in which to lay a stock large enough 
to last for a considerable period. 
an important item in Italian imports. 


Iron pig 


The great difference | 


British shipping decreased by 3116 tons, or 7:35 per 
unaltered in proportion of the whole 
26:1 per cent. There would be great increase in both imports 
and exports if larger capital could be employed in developing 
the various industries and trades, and greater facilities 
obtained for the carriage of goods by land and sea. The 
output of minerals decreased by 3449 tons, or 2°5 per “ae 

ne 
largest output, 43°25 per cent of the total, was that of cala- 
mine or zinc ore, the next being lead ore, 42°65 per cent. 
Antimony increased by 18 tons, or 20-7 per cent., and in value 
from £2 11s. 1d. to £8 per ton. Lead decreased by 2092 
tons, or 89 per cent., and increased in value from 
£7 7s. 9d. to £7 17s. 43d. per ton. Lignite increased 
by 3567 tons, or 26°25 per cent., and in value from 
9s. 104d. to 10s. O}d. per ton. Manganese increased by 


| 538 tons, or 28-9 per cent., and decreased in value from 


| £15s. 7id. to 16s. per ton. 
Iron, wrought, constitutes | 
In 1888, 203,207 tons | 


were imported, 46,374 tons during the first two months of the | ‘ \ 
year, when the old duty was in force. The total importa- of Fontanamare and Masna, which smelted ores poor in lead, 
tion was remarkable for the quantity of rails to be used | produced 322 tons, or 32°6 per cent. less pig lead, at a fall in 


on the Italian military railways. The increase in the importa- | value of from £20 19s. 43d. to £20 14s. 54d. 
tion of wrought iron shows that the home industries are pro- | few years the projected lines of railway will 


gressing, the more so as it is accompanied by a considerable 
increase in the demand for coal, for raw iron, scrap iron, and 


| 


Zinc decreased by 5756 tons, or 
6°85 per cent., and increased in value from £2 15s. 9,%,d. to 
£3 9s. 31d. per ton. The number of miners employed 
increased by 980, or 10°55 per cent. The smelting furnaces 


r ton. Ina 
finished, the 
many high roads traversing the island being always main- 
tained in good condition, and the ports are being enlarged ; 


steel, to serve as material for native workshops. The impor- | all this will tend to increase the commercial transactions of 
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Italy: American machines in Catania.—The United States 
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in order to compete with the producers of other countries, 
some farmers are beginning to understand that mechanica] 
reaping machines are essential to agriculture. Mr. Charles 
Beck, representing the McCormick Harvesting Manufacturin 
Company, of Chicago, has introduced seven more of the said 
machines into this province, and no doubt others will follow 
in the course of time. At the request of the agricultural] 
committee of the city, Mr. Beck, some time ago, gave a trial 
with one of his machines in the presence of many agriculturists 
and farmers, who were surprised to see it working to perfec. 
tion, for while reaping it fastened the bundles and threw 
them to one side. 

Italy: Trade of Genoa in 1888.—Imports into Genoa 
increased by £1,044,958, or 7:1 per cent. over 1887. Coal 
increased by 84,433 tons, or 6°8 per cent., and in value from 
18s. 4;4d. to £1 4s. per ton. British coal, 96°5 per cent. of 
the entire import increased by 83,000 tons, or 7 per cent. Of 
the amount 646,000 tons, or 50°5 per cent. came from Cardiff, 
455,000 tons, or 35°55 per cent., from Newcastle; the rest 
was Scotch and North English coal from Liverpool and 
Hartlepool. French coal, which used to come here in con- 
siderable quantities, declined to 9000 tons. Coal freights 
averaged from Cardiff 10s. 14d.; from Newcastle, 8s. 10d, 
British shipping decreased by 146,895 tons, or 12°3 per cent., 
and its proportion of the whole from 40:2 to 85:3 per cent, 
Tron cast manufactures increased by 823 tons, or 50 per cent., 
and decreased in value by £4006, or 17°35 per cent.; iron, old, 
increased by 21,228 tons, or 44°5 per cent., and in value from 
£2 12s. 2}d. to £4 per ton; iron pig decreased by 9632 tons, 
or 40 per cent.; iron, wrought, decreased by 1359 tons, or 7 per 
cent., and increased in value from £6 15s. 7d. to £10 165s. 5d, 
per ton. Machinery increased by £195,806, or 41°6 per cent, 
The import of all kinds of metal goods was so large in 1887, 
in anticipation of increased duties, that it was natural that 
there should be a great decrease in 1888. Such was the case 
except in broken and old iron for the use of the local foun. 
dries, which very greatly increased their plant and producing 
powers, and were in active work throughout the year. Iron- 
masters here have not been so well satisfied as formerly with 
their dealings with some of the Westphalian firms, both as 
to punctuality and quality. Belgian iron, especially plates, 
has been in favour. No. 3 plates were superior to anything 
supplied by Germany, and, price for price, were better than 
English plates. Belgian bars are highly approved for their 
cheapness and quality. Common English bars can be imported 
very cheap, but do not satisfy the trade here as to quality. In 
steel bars we are yet supreme. Steel sheets are being made by 
Raggio and Co., of Sestri, but the quality is doubtful. Thin 
sheets are being made by workmen specially imported by 
Dufour and Bruzzo, of Rivarolo, who are said to intend 
attempting the manufacture of tin-plates. In general, under 
the stimulus of protection, many things new to the metal 
industries of this coast are being attempted, but results so 
far have been not very profitable to the producers, and a loss 
to consumers. The ironworks of this district are doing a very 
profitable business, but their customers are paying high prices 
for inferior i. Ansaldo and Co. employ over 2000 hands 
at Sampierdarena and Sestri; Tardy, Benecke, and Co., of 
Savona, about 1500; Cravero and Co., of Genoa, over 800; 
Odero and Co., of Sestri, over 600; other firms have increased 
their works or started new shops. Ansaldo and Co. are chiefly 
engaged on locomotives for the Alta Italia Company, and the 
engines and boilers of the great ironclad Sicilia. At Sestri 
they are building several ships for the mercantile marine, and 
at both places have a deai of work on hand for the Govern- 
ment. Tardy, Benecke, and Co., who have greatly enlarged 
their works at Savona, and have a German as technical 
director, are turning out a great supply of steel rails, which 
are also made in large quantities at Raggio, Tassara, and 
Co.’s mills at Pra. Tardy and Co. also undertake the rolling 
of plates for ironclads. 

Italy: Trade of Naples in 1888.—Imports into Naples 
decreased by £298,943, or 5°25 per cent. under 1887. Metals 
decreased by 10,327 tons, or 20°6 per cent., and in value by 
£166,065, or 19°45 per cent. The encouragement given by 
the Italian Government to manufacturers of iron in Italy 
has had its effect on the quantities imported. British im- 
ports decreased by £173,985, or 7°65 per cent., and their pro- 
portion of the whole from 40 to 35°15 per cent. British ship- 
ping entering Naples decreased by 19,772 tons, or 3:1 per 
cent., and in proportion of the whole from 29:1 to 27°6 per 
cent. The extensions and modifications of the workshops of 
Hawthorn, Guppy, and Co. have been completed. Two large 
sheds have been added to the boiler department. An instal- 
lation of electric light on the incandescent principle is being 
fitted up with the intention of being extended to the entire 
factory. During the year they have delivered to the Italian 
Navy two torpedo boats—Schichau type—the machinery for 
the torpedo chaser Confienza and the pumping machinery 
complete for the large new dry dock at Spezzia. Much pro- 
gress has been made with the machinery of the ironclad 
Sardegna. Two other contracts have been taken and the 
work on them commenced. The first consists of machinery 
complete for the cruiser Lombardia, eee ee 
sion engines of 6500 indicated horse-power, with four double- 
ended boilers of the ordinary marine type. The second con- 
tract consists of the machinery for a smaller vessel of the 
Parthenope type. The engines, of 4000 indicated horse-power, 
are on the same principle as those of the Lombardia. The 
boilers are of the locomotive type. A considerable number 
of men have been taken on during the year, and as a whole 
have well suited the requirements of the work. There is 4 
gradual tendency towards an advance in the rate of wages 
equal to at least 10 per cent. over what was paid five years 
ago. The operations of the coppering were a very serious 
matter for the firm, as very large quantities of copper had to 
be purchased during the time of high rates, and the fall came 
too late to have any material effect on the supply necessary 
for the Sardegna. Sir W. G. Armstrong, Mitchell, and Co. 
employs from 900 to 1200 workmen, mostly natives of South 
Italy. The work in hand consists of orders for war material 
for the Italian Government, comprising guns of huge calibre, 
for which the works are specially adapted, and a number of 
small rapid-firing guns. Two gunboats for the Italian Govern- 
ment have been Built at the shipyard attached to these works. 








Her Majesty's Consul-General at Buda-Pesth has sent 
to the Foreign-office the conditions on which the Hungarian 
Ministry of Commerce applies for tenders for the construction of a 
navigable canal near the Iron Gates of the Danube, and for the 
removal of obstructions in the river, and for other works connected 
with these undertakings. For the canal and some of the other 
works tenders are to be sent in by March 31st, while the tenders 
for methods of, and apparatus for, blasting are to be sent in before 
the Slst inst. Forms of tender, in German and Hungarian, can be 
seen, and further information obtained by personal application at 
the Commercial Department of the Foreign-office. 
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RAILWAY MATTERS. 


intended to spend fifty lakhs annually for the next 
three years on railway extensions in Upper Burmah. 

Tuy residents of the Upper Murray (N.S.W.) are 
agitating the construction of a railway, e@ Bowna, Wagra, and 
Jingelic, to Tumberumba. 

Tur Victorian Legislative Assembly have passed a 
Loan Bill for £ 4,000,000, and alarge part of the money is to be 
used for railway construction. 

Tus Bulgarian Government intends adding consider- 
ably to the rolling stock of its railways, and has just given large 
pew bs for engines, carriages, and vans in Austria, 


Tr is 


Tux New South Wales Railway Commissioners have 
accepted the tender of Messrs. Hudson Bros., a Sydney firm, for 
re supply of eighteen ‘compartment carriages” for suburban 
service. 

Tux Victorian Legislative Assembly, the Colonies and 
India says, on a division of 40 to 35 votes, has agreed to increase 
the Railway Commissioners’ salaries. Mr. Speight’s salary is to be 
raised from £3000 to £4000. 


As a result of the Ciscontinuance of the London coal 
duty in July, the publication of the statistics of coal imported into 
London will cease at the end of the current half-year. This is to 
be regretted, as the statistics so provided have been very useful. 


Ay interesting enterprise is to be undertaken in North 
Wales. Visitors to beauty spots in this country will remember the 
lovely little village of Trefriw. It is proposed to construct an 
electric railway—the first of its kind in Wales—to connect Trefriw 
with Llanrwst. The Electrical Engineer thinks if these happy 
hunting grounds of artists and seekers after health are to 
invaded by railways, perhaps it is as well that it should be the 
comparatively quiet and inoffensive electric power that should 
enter the quiet valleys of Trefriw. 


Tur great cable railway system of Los Angeles was 

formally opened ov the first of last month. The power system 
comprises twenty-one miles of line. There are two power stations, 
each developing 700-horse power bs compounded non-condensing 
engines, initial cylinders 26in., low-pressure cylinders 42in, 
diameter. These plants are from the designs of Mr. 
Eckart, of San Francisco, One pair of engines were made by Messrs. 
Fraser and Chalmers, of Chicago, and the other by the Risdon 
Ironworks, of San Francisco, The San Francisco Jadustry says, the 
boilers are of the Hazelton or “‘ porcupine” type, and are fitted 
with the Roney mechanical stoking apparatus, now successfully 
introducted into various large plants at the East. 


THE use of compressed air as a motive power on 
tramways has received a new , gong this year. By conveying 
air at a pressure of about 170 lb. to the inch, by means of mains 
laid along the route of the tramway, and by automatic valves 
placed at intervals for charging receivers on the cars, the necessary 
motive power is furnished by which the difficulties which have 
hitherto been met with in utilising compressed air for tram pur- 
poses have been overcome. A tramcar worked on this principle has 
heen for some time in successful operation on the Chester Tramway. 
The arrangements of car and of valve are patented by Messrs. 
Hughes and Lancaster, of Chester, Mr. John Sturgeon being the 
engineer, and Professor Henry Robinson the consulting engineer. 


Iv this column of our impression of the 20th ult. it 
was mentioned that after about two and a-half years’ experiment 
in lighting their trains by electricity, the Boston and Albany Rail- 
road Company had abandoned the experiment, and that the trains 
were to be lighted with gas on the Pintsch system. We now see 
that the result of the abandonment of the electric lighting is that 
the Pintsch Lighting Company have received instructions for 
erecting five gasworks and to provide nearly 1000 sets of carriage 
fittings. It is quite clear that the simple and cheap oil gas light 
for trains will extend in its use, unless some unexpected advances 
are made in the adaptability of electric arrangements to the some- 
what severe conditions of lighting trains, especially where roads 
are = of the smoothest, and where trains have to be frequently 
made up. 


In a report to the Board of Trade on the accident 
which occurred on the 29th September, near Galey Bridge, about 
two miles from Listowell, on the Listowell and Ballybunion Rail- 
way, thelineconstructed on the Lartique system described some time 
ago, Major-General Hutchinson says :—‘‘ This accident, which was 
happily unattended by serious consequences, occurred close to the 
Galey Bridge, where the trestles which support the running rail 
are Sft. high, instead of as usual only 39in. high. The accident 
appears to have been due to the absence—either from malice or 
negligence—of some of the bolts and nuts which should have 
secured the rails to the tops of the trestles, the passage of the 
engine and tender round the reverse curves of six chains radius— 
near the junction of which the rail seems first to have been dis- 
placed—forcing the’ rail from the heads of the trestles, and thus 
preventing the carriage next the tender and the five following 
vehicles from remaining on the line. Once off the line the ensuing 
damages to the trestles—the left legs of which were most of them 
bent inwards—was inevitable ; the automatic action of the West- 
inghouse brake was most useful in preventing the rear vehicles 
from running in on the front ones. It is evident that the rate of 
Pag at the time of theaccident must have been very moderate, from 
the short distance the engine travelled, not probably more than, if 
so much as, thirty yards, after the automatic application of the 
brake, In the case of the high trestles, of which there are only a 
small number, it would, I think, be only prudent not to depend 
alone on the bolts for securing the rails to the tops of the legs, but 
to fasten the legs together by a rivetted strap close under the 
bottom of the rails.” 


Rattway equipment and rolling stock manufacturers 
are busy in all departments, and the keen competition at low prices 
is, Messrs, Matheson and Grant remark, in their Engineering 
Trades’ Report, for the present suspended. Notwithstanding the 
reluctance of directors on railways at home to make contracts at 
present high prices, the maintenance of their lines under growir 
traffic has rendered necessary not only large purchases of rails an 
pe plant, but also of locomotives and rolling stock, much of 
: ‘ich would in ordinary times have been built at the railway 
ae There have been large purchases of locomotives for the 
i “a railways, in regard to which it is interesting to note that 
ig -class Yorkshire iron is still preferred to steel for boilers, 
“raw-gear, and other vital parts. South America continues to be 
= of the chief outlets for this branch of trade. The nitrate 
the $m in Chili require material and stock ; the expenditure of 
meet tgentine Republic has been unprecedentedly large for railway 
pag og as well as for machinery and ironwork of various kinds, 
je an excess of such imports over the export of produce has 
ae financial difficulties which are likely to limit purchases in 
len ee future. In Brazil, apart from the needs of new 
posens © existing railways, many of which have of late years been 
ie cig mely profitable, have during the past twelve months sent 
pi ~ I for railway material, but the recent change in Govern- 
Gem will probably restrict enterprise ! the coming year. 
uate ob engines are making way but slowly; the use of auto- 
oad they ra ‘es is being rendered more obligatory on English lines, 
United & are likely to applied ere long goods trains in the 
South Wale A large expenditure has been authorised in New 
chnsas ¢s for the renewal of rolling stock, and considerable pur- 

sare being made on account of the New Zealand lines, 





NOTES AND MEMORANDA. 


THE oven depth at which coal was worked in 

England from 1820 to 1825 did not exceed, if it reached, 100 yards. 

a er a depth at the present day may be taken at from 350 to 
yards, 


An interesting article on the effect of oil on disturbed 
water has been published in Nature, signed Richard Benyon. The 
article gives many experimental and practical proofs of the value 
of oil for quieting water, except in very shallow water or surf. It 
may be suggested that a little oil used in this way might prove 
very useful in harbour engineering work during rough weather, 
and in bridge building in estuaries. 


A PAPER on ‘Magnetic Potential Energy and the 
Measurement of the Coefficients of Magnetisation” is contained in 
a recent number of the Comptes Rendus, by M. Gouy. The mecha- 
nical action of magnets on isotropous substances, diamagnetic or 
feebly magnetic isotropous bodies, has often been utilised for 
measuring or comparing the coefficients of magnetisation assumed 
to be constants. On this hypothesis has been established the 
expression of the potential energy which serves to calculate the 
mechanical action in question. i ere M. Gouy proposes to supply 
a somewhat more complete theory by regarding these coefficients, 
not as constants, but as variable with the magnetising force, and 
utilising the experimental data for measuring the variations. 


Tue miles of telegraph line in Victoria amount to 
4194, representing 10,360 miles of wire, the business of trans- 
mission of messages being divided between 595 stations, a ter 
number than exist in any other Australasian Colony; New Zealand 
coming next with 473 stations; New South Wales, 460 stations; 
Queensland, 311; South Australia, 211; Tasmania, 124; and 
Western Australia, 38. In the matter of mileage, New South 
Wales heads the list with 10,690 miles of line and 22,219 miles of 
wire ; Queensland has 9166 miles of line and 16,648 miles of wire; 
South Australia, 5436 line and 9775 wire; New Zealand, 4790 line 
and 11,617 wire; then Victoria, 4194 line and 10,360 wire; Western 
Australia, 2961 line and 3234 wire; Tasmania, 1245 line and 1848 
wire. 


At a meeting of the Philosophical Institute of Canter- 
bury, New Zealand, on October 3, Mr. H. O. Forbes described 
remains he had discovered while excavating a cave recently 
exposed at Sumner, on the estuary of the Heathcote and Avon 
Rivers, a few miles distant from Christchurch. Amongst them 
were various Maori implements—a well-made paddle, an 
ornamental baler, numerous greenstone adzes, obsidian flake 
scrapers, shell-openers, and ornaments carefully polished. In some 
of the latter, small holes for suspending them round the neck 
were drilled in the most beautiful manner. It is difficult to con- 
jecture how the Maoris had accompliseed this when European 
workers in greenstone find it a lahorious process even with, and 
almost impossible, without a diamond drill. 


In a paper “ On the Power of Resistance of Dyed Fibres 
to the Action of Light,” by J. Joffre, of which an abstract is given 
in the Journal of the Society of Chemical Industry, it is mentioned 
that Chevreul had shown that if coloured materials be submitted 
to the action of light in vacuo, in most cases no decolorisation 
takes place. M. Joffre has made some experiments in the same 
direction, submitting the dyed fibres to the action of sunlight 
instead of to an atmosphere of nitrogen in vacuo. He operated in 
glass tubes, removing the oxygen by pyrogallic acid and potassium 
hydrate. A great number of colouring matters remained un- 
changed. The results with cyanine were most striking; this 
colouring matter did not suffer at all under the conditions named. 
The shades obtained with picric acid, however, turned orange. 
The same results were produced when the dyed fibre was surrounded 
by a layer of transparent paraffin. Albumen and gelatine also 
offered very efficient protection. 


In the Comptes Rendus of the French Academy of 

Sciences, for December $th, M. Angot has published an interesting 
— per on ‘‘The Observations of Temperature at the Top of the 
tiffel Tower.” The mean monthly maxima and minima for July 
to November inclusive are compared with those recorded at the 
Pare Saint-Maur. According to the usual decrease of temperature 
with height, the Tower observations should be about 2-9 deg. lower 
than at the ground station, but the difference is much greater in 
summer during the day, and much less in winter during the night. 
In calm and clear nights, especially, the temperature has been 
found to be nearly 11 deg. higher at the summit than at the base. 
At the time of a change of atmospheric conditions the change is 
manifested some hours, or even days, at the higher station. A 
striking instance of this occurred in November. After a period of 
high-pressure, with calms and easterly breezes, the wind on the 
surface became strong, and shifted to south-south-west, and 
temperature rose. But the change had manifested itself on the 
Tower on the evening of the 2Zlst, and during the whole period, 
from the evening of the 21st to the morning of the 24th, the tem- 
perature at the Tower was higher than at the base, at some times 
even exceeding 18 deg. Nature says :—‘‘ Observations made by a 
swinging thermometer at 1l a.m. on the 22nd showed that the 
inferior limit of the warm current was approximately between 
500ft. and 600ft. above the ground. 


At the Berlin Physical Society, recently, Dr. Lehmann 
spoke on the nature and distribution of the Babylonian metrical 
system. He expressed his desire to lay before the competent 
judgment of the Physical Society, the results of his most recent 
archeological researches, so far as they are of direct physical 
interest, and then proceeded to describe the numerical system 
employed by the ancient Babylonians, explaining that it consisted 
of a sexagesimal system with decimal subdivisions. The unit of 
time, the double-minute, was the time occupied by the sun’s rising, 
measured at the Equinox, and could thus be recovered at any time. 
It was measured by the mass of water which flowed out of a certain 
vessel from the instant at which the upper edge of the sun appeared 
above the horizon to the moment at which his lower edge was 
exactly touching the horizon. The day consisted of 720 of these 
units. The unit of length was the ell, which was used in two forms, 
either as a single or double-ell ; subdivisions used were the foot = 
4 double-ell, the hand-width, and the finger-length. The unit of 
weight was the mine, also occurring as single-mine or double-mine. 
The derivation of units of weight from units of length, as in the 
modern case of grams and centimetres, was also known, but of 
course the water used was not distilled and was not weighed at 
4deg. C. The speaker had, however, succeeded in discovering a 
measuring scale on an ancient monument dating from the year 
2500 B.c., which had enabled him to compare the Babylonian 
measures with those of our own time. It appeared from this that 
a hand-breadth = 99°4-99°6mm.; a double-ell = 994-996 mm.; 
and the foot = 331-332mm. He had further discovered several 
stamped weights, and thus found that the double-mine = 982:4- 
985°8 grams. The single-mine weighed half as much as the double- 
mine, but the gold-mine and silver-mine were equal to five-sixths 
of a single-mine. The royal-mine was 1 per cent. heavier than the 
gold-mine, and was employed for the payment of tribute. The 
coinage was based upon the mine and its se: simal division. Dr. 
Lehmann remarked how surprising it is to find that the length of a 
seconds-pendulum at Babylon is 992°5mm., and was inclined to 
advance the hypothesis that the Babylonian unit of length was 
derived from a seconds-pendulum, the foot being one-third the 
length of the pendulum. He next proceeded to give an account of 
the spread of the Babylonian mine, and of the Pheenician which 
was derived from it, as a unit of weight among the civilised nations 
of Europe.. The discovery of an old Roman balance had enabled 
him to determine that the old Etrurian pound was equal in weight 
to the Babylonian mine. 





MISCELLANEA. 


Messrs. DEWRANCE AND Co., of Great Dover-street, 
London, have again obtained the Admiralty contract for the 
supply of pressure gauges, 


Tue British Society of Steel Smelters held their third 
annual conference in Sheffield on Thursday and Friday. A motion 
in favour of eight hours’ work per day was defeated, as likely to 
affect unfavourably the British manufacturers in their competition 
against foreign producers ; but the conference decided to ask for 
another advance of 10 per cent. in wages on January 13th. 


Some exhibitions are, it would appear, worth the 
attention of manufacturers. Mr. Johnson, Leeds, writes 
that his firm is having very good business results from the late 
Melbourne Centennial Exhibition, in its brick-making machinery, 
having taken orders for no less than twzlve complete plants. 
Perhaps other firms have noticed similar results from Colonial exhi- 
bitions, but have not acknowledged the fact. 


WE have received a copy of a small but very useful 
table-book entitled, ‘‘ Warren’s Table and Formula Book,” contain- 
ing—in addition to the usual tables—an account of some physical 
and electrical units, now in use among scientific men; important 
formule in algebra, mensuration, and trigonometry, together with 
valuable information on transactions in exchange and commerce, by 
pa — Isaac Warren, M.A. It is published by Longmans, Green, 
and Co, 


A FoRMAL application was the other day submitted to 
the South Australian Government for the £10,000 reward offered 
for the discovery of a new coalfield, and also fora lease of the 
land on which the alleged discovery has been made. This is on 
the first reserve in the Wirrabara Forest, in the north. Other 
ay ae have been received for the claims in the vicinity. 

e Colonies and India says a report will soon be forthcoming from 
the Government Geologist on the subject. 


Tue attention of the Electrical Section of the London 
Chamber of Commerce has been called to the fact that many of the 
notices which have been given by the local authorities of their 
intention to apply for provisional orders have been done with a 
view of blocking the extension of electric lighting, owing to gas 
interests or other causes. The matter will be brought forward at 
the next meeting, on the 28th inst. Although a dog-in-the-manger 
policy is to be condemned, the local authorities should be able to 
repel the company promotor. 


Durine the week ended the Ist day of January, the 
vessels entered inwards at London from oversea ports numbered 137 ; 
total tonnage, 102,000 tons, and the number of steamers entered in 
was 105; while the clearances of vessels with cargoes were 82 in 
number, with a total tonnage of 61,000 tons, the number of 
steamers cleared out with cargoes being 62. British vessels 
cleared outwards with cargoes numbered 60, with a total tonnage 
of 48,000 tons. Number of British steamers cleared out with 
cargoes, 48, while 11 British vessels cleared out in ballast. Total 
number of vessels cleared in ballast, 23 ; tonnage, 16,000 tons. 


THE main pipe of the Vienna Waterworks, having a 
diameter of 37in., burst on Saturday night and Sunday morning, 
causing immense inconvenience and confusion to the city. Five of 
the existing nine districts have for the past two days been without 
water, and the remaining four are only very sparely supplied. The 
hospitals and barracks have felt scarcity of water most severely. 
All the theatres have had to get the stage reservoirs filled by hard 

umping from the old public wells. The theatre in Josephstadt 
ad to close for want of water, which is considered absolutely 
necessary to the safety of the house. The damage to the main 
pipe will, it is said, be remedied by to-morrow mornmg. Many 
years ago Vienna had a good deal of experience with burst water 
pipes. 


A Doncaster correspondent of the Gas Light and 
Electrical Journal says: If all is true that is reported, the Don- 
caster Corporation has a very serious matter to face. Some years 
ago they constructed waterworks at Raventield, the total cost being 
about £200,000. Now, it is said, a claim is being made for the 
minerals under the reservoir. The members of the Corporation are 
very reticent about the matter; but it is known that there have 
been meetings by members of the Corporation and those repre- 
senting the claimants. The amount mentioned as likely to be 
claimed is a ‘good quarter of what the works have cost. Cannot 
the Doncaster Corporation prepare for the consequences, and say to 
the mineral owners, ‘‘ Mine away” ? This may be successfully done, 
and at less than £200,000. What would be the value of the mine 
claim if the reservoir spilt into it ? 


IN a report on the proposed electric lighting of Dundee, 
Dr. Hopkinson suggests three sets of machinery, any two of which 
would carry the load, leaving one set spare or under repair. He 
puts depreciation at 10 per cent. per annum, which is certainly on 
the safe side. The prime cost is put at 3°7d. per unit, with a small 
alternating current plant, and this is reduced with a larger plant to 
3'14d. per unit. Alternative plans are discussed, including the 
three-wire system and several modifications. Dr. Hopkinson 
estimates that electricity could be supplied for motors at the cost 
of 19d. per horse-power per hour, ‘‘a figure which is not greatly 
in excess of the cost of gas fora gas engine.” Referring to the 
comparison with gas, the price for electricity is about 3d. per 1000 
conta extra, but to the cost of gas must be added the cost of 
redecoration and other charges. 


In their annual circular on shipbuilding, furniture, 
and other hard woods, Messrs. C. Leary and Co. say, referring to 
East India teak, ‘The stock of timber and plank is 50 per cent. 
larger than at the close of 1888, and there are besides 3750 loads, 
recently arrived, yet to be taken into account. The tonnage afloat 
and under charter to load is 32,678 and 24,119 respectively, against 
19,466 tons afloat and 25,360 tons to load at the beginning of 1889, - 
but a large number of cargoes is already sold. The year just 
closed has been remarkable for the imports into Europe having 
been the largest on record, and for the great activity in the ship- 
building and rolling stock industries, which, moreover, promises to 
continue for some time to come. The market has been in a good 
position during the greater part of the year, importers not having 
been under necessity to force sales,and the business in floating 
cargoes has been very large, and at good prices. Heavy arrivals 
during the last three months have somewhat unsettled the market, 
and the tone is less satisfactory. Cargo quotations are £12 to £13 
per load.” 


Brinces and structural ironwork, Messrs. Matheson 
and Grant, in their half-yearly Engineering Trades’ Report, say 
are in genera] demand, post 3 except for the delay in obtaining steel 
and iron from the rolling mills, manufacturers are well satisfied, for 
although prices have only slightly advanced beyond what is due to 
higher costs, the greater tonnage allows a better profit. At home, 
the bridges for the Manchester Ship Canal are being made ; the 
superstructure of the Tower Bridge is commenced ; numerous 
bridges are being built in Dublin, Belfast, and elsewhere in Ireland; 
bridges are in progress for various new railways in England, while 
the strengthening and widening of existing bridges on the principal 
main lines add to the general demand. Market buildings, large 
hotels, station roofs, and buildings for steel works are examples of 
other structures now in progress. Competitive designs for the 
projec high tower in Sade are being ——< and this 
project, if carried out, will surpass the Eiffel Tower in Paris, and 
render necessary about 10,000 tons of steel. Abroad, bridges and 
structures for India, Japan, Australia, and South America, are 
being made in the English factories, but the present high prices 
are likely to restrict new orders for the coming year. 
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THE PARIS EXHIBITION.—3800-H.P. TRIPLE EXPANSION ENGINE. 
MR, THOMAS POWELL, ROUEN, ENGINEER. 


Fig. 2 
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800-HORSE TRIPLE EXPANSION HORIZONTAL | The exhaust of No. I. passes into No. II., whence the steam 150-horse power; that is to say, 260-horse power together. 
ENGINE. | is again expanded into Nos. III. and IV. together, thus giving | The detent, the detail of which is shown by Fig. 5, is on the 
THE original point about this engine is the arrangement for the following successive and proportional volumes, 1, 2 and | Correy system, applied to a circular motion. The governor, 
expansion, this giving facility for working the engine in 6:6; while, if the engines are worked as a pair of compound | driven by two belts so as to lessen the chance of slip, has 
Various different manners, viz., with steam admitted at | tandems, the volumes will be 1, 2°8, and 2, 3-8. This arrange- | only to displace laterally the horizontal bar a, carrying the 
boiler pressure into Nos. I. and II. cylinders; as a pair of twin | Ment possesses several advantages. As there are two air | curved piece b. The upper surface of the latter is serrated, 
tandem compound engines; or as a triple-expansion engine, | PU™Ps and condensers, by disconnecting one connecting | and the vertical reciprocating rod, c, above it is chisel-pointed 
as at the Paris Exhibition, where it was placed in the rod each engine may work as a compound tandem, in | so as to engage in the serrations. According to the position 
east angle of the Machine Hall. In the drawings above the event of an accident happening to the other. Either | of the curve with reference to the chisel point, so is the 
the general arrangement is shown by the plan—Fig. Fb side may work separately, or both together, as tandem | release of the spring disc d effected at an earlier or a later 
while side elevations from the inside and from the outside | engine, with steam at boiler pressure, in case that pressure | portion of the stroke. This disc is shown in the elevation 
—or near and far sides—and a vertical section through | Should become lowered from any cause. Again, an existing | with the cover—which appears in the plan—removed. 
cylinders I. and III. are given by Figs. 1, 2, and 3 respec- | compound tandem engine may be converted into a triple-| Reference to the plan, and also to Fig. 1, will show that this y) 
tively, page 30. The stroke is 0-9 m. = Bft., and the diameters | expansion engine by adding the cylinders I. and III., and | disc is made to oscillate by a system of rods and rocking- j 
of the cylinders, with their proportional volume, taking that without calling upon the existing cylinders to stand a | levers actuated by the steam valve excentric. The two steam 





: No. I. as 1, are as follows :— greater pressure than that for which they were first designed. | valves of all four cylinders are on the inside—or near side, as 
: Cylinder. Pichia Proportional The engine that was at the Exhibition was rather small fortriple | regards the general arrangement of engine—of the lower por- 
one : volume. expansion; but, with an initial pressure of 12 atmospheres, | tion of the cylinder, and are also nearer to the central 

+ oe hn es aa or 170 1b., in the small cylinder, and cut-off at 0°45 per cent. | diametral plane of the cylinders, while the exhaust valves are 

ve ee O47 m. = I8hin. 28 | of the stroke, giving seventy revolutions, Nos. I. and III. | farther away therefrom, and are on the outside as regards the 

1 ie O61 ms m= BOhine an cylinders will indicate 110-horse power, and Nos: IT, and IV; general arrangement; The exhaust valves are worked by 
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similar arrangement of rods and rock levers on the far sides 
of the cylinders, and actuated by a separate excentric, with 
the object of preventing a too-speedy cut-off, the designer 
being of opinion that the best results are attained by an | 
admission during half the stroke. Both steam and exhaust 
valves are cylindrical and oscillating—see Fig. 6—friction 
being reduced to a minimum by only allowing the valves to | 
bear on a sufficient portion of metal outside the ports to 
give a good seat. This arrangement of valves prevents any | 
danger of water drawn along by the exhaust steam from | 
entering the steam ports. : 
Each pair of tandem cylinders is connected by bolts passing 
through cast iron distance pieces, thus giving great rigidity 
combined with easy dismounting for repackingtheglands. The 
piston-rod between the two cylinders works in a tube, so as 
not to be exposed to the air. The packing bears, not upon the | 


rod, but upon the tube, thanks to which arrangement the 
danger is avoided of air rushing into the low-pressure cylin- 
der. The air pump—Fig. 7—has a large number of small 
Worthington valves, shown in detail by Fig. 8, which are 
noiseless and occupy but little space, while there are no dead 
spaces. The air pump, worked by a lever with very short 
connecting rod, off the main crosshead, on the far or outer 
side of the engine, on the Nos. I. and III. cylinder side, is 
capable of being run at considerable speed. A similar 
pump at the Rouen works gives a vacuum of 74cm. The 
engine in the Machine Hall had steam of about 1501b. 
pressure, and only gave out about 50-horse power; con- 
sequently it was not working at nearly its proper efficiency. 
The cylinders Nos. III. and IV. might as well have been 
absent. A gold medal was awarded by the jury to Mr. 
Powell, who has lately been succeeded by MM. Matter and Co. 





COMPARATIVE WEIGHTS OF RECIPROCATING PARTS OF LOCOMOTIVES. 


WE extract the following interesting table from the U.S. Railroad Gazette :— 
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piston. 


. | Material Thickness | 
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piston-head! piston. 


Weight of piston 
and piston rod 
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eight of 
crosshead. 
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crosshead. 
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| Baldwin Loco, Works. 


Schenectady Loco. Works. 
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ELECTRICAL ENGINEERING IN AMERICA.? 
By G. L. ADDENBROOKE, Associate. 
(Continued from page 521.) 

Taternal worl.—Coming now for a moment to the internal work 
in buildings, most of what I saw had a rough, temporary look 
about it, evidently being put up as cheaply as possible. I do not 
say that no good, solid work is done, but the proportion of it to 
the remainder is, I fancy, a good deal smaller than in this country. 
Gas fittings are freely utilised, and I think I am correct in stating 
that in the arrangement of lights the gas-fitting way of managing 
things is adhered to much more closely than in this country, where 
we have rather tried to avoid imitating the ordinary ways of 
arranging gas lights. 

Turning aside for a moment, it appears to me that one of the 
great wants all over the world now is, if I may so term it, a | 
** science of illumination.” Up to and as far as providing light we 
are exceedingly scientific. But in utilising it when we have got 
it, we proceed in an el tary and haphazard Mr 
Preece 





= >a 
has, I know, from the first paid a great deal of attention to | 
this point, and appreciated its value. It seems to me that it 
would really be of great practical benefit if a committee of this | 
Institution, or some other responsible body, would accumulate | 
some accurate and authoritative data on the subject. When once 
started properly, these data would increase of themselves, and 
would soon form a guide which would be exceedingly useful in 
drawing up specifications and arranging to the best advantage the 
lighting of either open spaces, public buildings, or private houses. | 
We all have our own indefinite notions on the subject as the result | 
of experience, but if they could only be put into definite shape— | 
and I think the subject does admit of being put into definite | 
shape—it would, I feel sure, be a great advantage. Of course 
there are innumerable patterns of switches and cut-outs and fittings 
in America, as here, but none came to my notice showing any very 
brilliant conception in design. Lamp sockets and fittings are 
generally somewhat larger and clumsier than with us. The chief 
difference I noticed was that a switch is almost invariably included 
in each lamp socket. Americans, as a rule, do not go to the same 


amount of trouble and expense that is general here to fix switches | used 


in handy places near doors. If you want the light on or off, you | 
turn it on or off at the burner as you would do gas. 

Central stations.—Coming now to central stations, those I went 
over were the new arc light station in San Francisco, the Edison 
station in Chicago, the Westinghouse station in Pittsburg, and the 
Thomson-Houston station in New York; and I may add that since 
my return to London I have had an opportunity of going carefully 
over the new Westinghouse station in Sardinia-street, Lincoln's 
Inn-fields, the plant in which is entirely of American manufacture 
and pattern, and arranged in the American manner. I might 
easily have seen many more stations, in some cases perhaps larger 
and better arranged than those I did see. But those I did see are, 
I think, all typical of the latest American work, and all were in 
the process of making large additions to their plant, so that they 
were quite up to date. The station in San Francisco is near the 
railway station. It isa large brick building, erected entirely for 
its present purpose, about 250ft. long by 80ft. broad, with a 
ground and two upper floors, and has been finished about eight 
months. It is intended to provide accommodation for about 
2000 are lights when filled up. At present it is furnishing current 
for about 600. It is arranged in the usual—I was going to say 
invariable—American plan of placing the engines and boilers on 
the ground floor, and arranging the dynamos, switchboards, and 
electrical portion of the station on the first floor. In this instance 
the second floor is used as a store-house, and for general purposes. 
The boiler-house forms one end of the building, and there was 
nothing above it. It is arranged for two lines of boilers, one on 
each side, one side only being filled up at present. They face 
towards the centre of the building, with a large space between for 
coals and general working purposes. The boilers were of the well- 
known water-tube pattern. This type, varied slightly in detail 
by each maker, seems to be in general use everywhere in the States. 
From the boilers the steam is led to a 650-horse power single- 
cylinder Corliss engine, which, by rope gearing, drives a single 
line of countershafting. I must say I was surprised to find that, 
in a new station so large as this, and one in which expense 

a 


| the height of the bearing could, of course, be adjus' 


ing in good order. The engine drove this line of countershafting 
as I have said, the loose pulleys being on the shafting. At the 
stations I visited where countershafting was in use I was struck 
with the care and completeness with which means were provided 
for adjusting the plummer blocks and bearings in any direction. 
The general idea was somewhat as follows:—The plummer block, 
or upright, stood in a cast iron shoe with a flat planed bottom, 
through which the holding-down bolts projected. The holes for the 
holding-down bolts in the plummer block were bored large, so as 
to permit a certain movement in the block. The edges of the cast 
iron shoe were turned up all round, and through these edges pro- 
jected screw bolts, the points of which touched the plummer block. 
By loosening, then, the holding-down bolts at = | time, and 
screwing or unscrewing the screw bolts as required, the block 
could be slewed slightly or adjusted to line with the greatest 
nicety and ease. Besides this, the under bearing worked in guides, 
being kept in its place by a strong screw projecting up from under- 
neath. By working on thisscrew, and on the cap of the — bearing, 

with great 
exactness. With these means the brasses are also quickly and easily 
replaced ; while, if they get warm when theshaft is running, the bottom 
bearing can be slacked down. The Thomson-Houston Company in 
New York told me they did this, and their dynamos are on the 
same floor as the line of shafting. It is, of course, a still simpler 
and safer matter to do this when the dynamos are situated almost 
right above the shafting, as is the general practice in American 
stations. Leather belting of the ordinary description was in use, 


| except for driving, where ropes are used, as I have mentioned. 


I found leather belting employed at each of the stations I visited. 
These long lines of countershafting must, of course, be wasteful of 
power; still, it is worth pointing out that such shafting runs under 


| the best conditions when doing work right overhead, since both 


the dead strain and the running strain on the belts to the dynamos 
tend to lift the line of countershafting, which, therefore, if the 
weight is properly adjusted, must run very lightly in its bearings. 
The method of driving from underneath is also economical in 
belting, since the weight of the belt hanging on the dynamo pulley 
causes it to have a good grip, and permits of a short length being 

. The belts pass up to the dynamos through holes in the 
floor, the holes being elongated to permit the belt being tightened, 
if necessary, by screwing the dynamo along on its bed rails. 

In each of the stations I visited in America, the upper floor 
carrying the dynamos was entirely of wood, strongly made, and 
suppo! from underneath at intervals by stout wooden uprights, 
but still of wood. The weight of the floor in the San Francisco 
station is entirely suppo' by the wooden uprights, being only 
steadied at the sides. I was informed that at the old station in 
San Francisco, worked by same company, and which, I understood, 
was supplying about 1200 arc lights, a good deal of trouble was 
experienced from the floor, which was fixed to the walls, and which, 
vibrating with the motion of the machinery, shook the brickwork. 
I found the vibration on these wooden floors less than I anticipated, 
considering the amount of machinery on them; but, of course, the 
motion of a g dynamo is very even, and if the joints on the 
belt are neatly made there is no jerking. In this San Francisco 
station all the machines were Brush 60-lighters. From fifty to 
sixty lights in series on one circuit seems to be about the general 
rule for lighting in America when any number of lights is required. 
As all the machines are run from the same countershafting, and at 
the same speed, whatever work they may be doing, it is necessar: 
to provide an automatic regulator to adjust the current throug 
the field magnets for each machine when doing less than its normal 
output. On the other hand, if the circuit is a very long one—and 
I was told some of the circuits at San Francisco are as much as 
thirteen or fourteen miles—the number of lamps on the circuit 
must be reduced to compensate 'for the extra resistance. These 
Brush dynamos were all mounted on short iron columns about Qin. 
high, so that they were lifted entirely from the floor. I was told 
that this arrangement was found very handy for keeping the 
machines clear and free from dirt, and for inspecting them. I did 
not notice much difference between the machines and those turned 
out by our friends on this side of the water, and the style of the 
workmanship seemed to be about the same. A light overhead 
trolley, with lifting gear, ran overhead, so that it com quickly be 
brought over any machine, and I was informed that should .a 





ey. had not been spared, the engine was neither 
nor condensing, particularly as there was water within a moderate 
distance. There was only this one engine in the station driving all 
the dynamos, though space was provided for three more as the 
amount of lighting increased. e working of the station was 
therefore dependent on the single engine and line of shafting keep- 








1 Paper read before the Institution of Electrical Engineers. 


wrong, they could replace an armature in half an hour. 
In the older station in San Francisco a large number of Thomson- 
Houston machines are used, but Brush machines only are employed 
in the new station, as they find the Brush armature is more easily 
replaced, and is so much the easier of the two to repair, if anything 
goes wrong. It is worthy of note in this connection that the latest 
advices from America inform us that the Thomson-Houston Com- 
pany have bought the Brush Works at Cleveland, Ohio, and there- 





—_——.. 


fore presumably the Thomson-Houston Company will in the future 
control this interest as well as their own. ‘om the dynamos the 
mains are led to a long narrow shelf, where are fixed the resistances 
and indicating instruments for each machine. The mains next 
proceed to the switch-board, which is of the plug pattern—brags 
plugs with boxwood handles united by a flexible insulated cord, 
All the flooring being of wood, as it is in each of the stations I saw 
and being kept clean and dry, the risk of getting a bad shock is not 
great, except by shunting the current through oneself, or getting 
in series with a main, which are not ordinary accidents. At Say 
Francisco the motor business is — increasing, and forms q 
welcome addition to the revenue of the station, without a very 
great additional expenditure. 
(To be continved.) 








THE DEMAND FOR ELECTRICAL ENGINEERS.—The American Ele. 
trical World says:—‘ There is already a dearth of competent elec. 
trical engineers, but the manner in which the various cities are 
appointing electrical commissions, and electrical experts to supervise 
plants and wires, threatens to intensify the scarcity. It is to be 
most devoutly hoped that in these cases a good selection will he 
made. The position of city electrician is not a new one, but the 
duties now being attached to it are often new and decidedly onerous,’ 

East OF SCOTLAND ENGINEERING AssocIaTION.—The fourth 
meeting for the session was held on Tuesday, at 5, St. Andrew's. 
square, Mr. J. B. Bennett, president, in the chair. Mr. J. H. Ander. 
son, Assoc. M., Inst. C.E., read a paper on ‘‘ The Development of the 
Permanent Way of Railways,” in which he described the different 
types of rails, chairs, and fastenings which have been introduced 
at various times on the railways of Great Britain and the Continent, 
The paper was illustrated by means of diagrams, models, and 
sections of rails, varying in weight from 60 lb. to 120 1b. per yard, 
the latter that now being laid on the Forth Bridge. Mr. Anderson 
was thanked for his paper. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Leigh, fleet engineer, to 
Chatham Reserve, to date January Ist. Albert V. Blake, enyineer, 
to Bermuda Yard; Cornelius H. Steward, engineer, to the 
Thrush; and William F, Stewart, engineer, to the Vernon, addi- 
tional, all to date January 3rd. Alfred Wood, chief inspector of 
machinery, to the President, additional, for service at the 
Admiralty ; William G. Littlejohns, fleet engineer, to the 
Pembroke, additional, for Chatham Dockyard; William W, 
Chilcott, fleet engineer, to the Wildfire, additional, for Sheerness 

kyard; Richard J. Tench, staff engineer, to the Indus, 
additional, for Devonport Dockyard; Henry Jolliffe, staff engineer, 
to the Asia, additional ; and George A. Haddy, chief engineer, to 
the Vulcan, all to date January 6th. 

LAUNCH.—On the 3rd inst. the s.s. Petrolea, launched a few 
weeks ago from the yard of Messrs. Craig, Taylor, and Co., 
Stockton-on-Tees, was taken to sea for a trial of her machinery. 
The principal dimensions of the vessel are: Length, 30I1ft.; 
breadth, 37ft.; depth, 26ft. 8in. The vessel has been built to the 
order of Mr. Alfred Suart, of London, and has been specially 
designed and constructed by the builders for carrying petroleum 
in bulk. Her bunkers are also arranged for carrying oil as fuel, 
and the vessel is built to the highest class in Lloyd's under special 
survey. The engines, of the pap eg surface-condensing 
principle, have been constructed by Messrs. Black, Hawthorn, and 
Co., Gateshead-on-Tyne, the cylinders being 2lin., 34in., 56in. by 
42in. stroke; two boilers, 14ft. 9in. by 10ft. 6in., with six Brown's 
ribbed furnaces; working pressure, 1601b. She has also Kircaldy’s 
feed-heater, steam turning and reversing gear, and steam brake. 
Indicated power in ordinary working, 1100-horse. The machinery 
worked well during the ete of the trial, when as of over 
11 knots was averaged. Amongst those present were the following: 
Owner's representative, Mr. J. Bissett; builder's representative, 
Mr. A. Parker; engineer’s representative, Mr. Fleming; charterer’s 
coreeneaine, Mr. Bushell; Lloyd’s engineering surveyor, Mr. J. 

alliker, and others. After the termination of the trial, which 
was, we are informed, altogether satisfactory—the ship behaving 
remarkably well in rather a rough sea—the vessel proceeded to 
Batoum to load her first cargo of petroleum. 

THE Brush ELECTRICAL ENGINEERING CoMPANY.—On Monday 
evening the Brush Electrical Engineering Company, the name now 
adopted in the place of the old and much longer name, gave a 
dinner at the Hotel Métropole to a very large party of those pro- 
minent in the electrical engineering world, in celebration of the 
tenth anniversary of the formation of the Brush Company. The 
Right Hon. Lord Thurlow, P.C., F.R.8., was in the chair, and to 
him fell the duty of proposing and making most of the toast 
speeches. The ‘ Learned and Scientific Societies” was responded 
to by Sir F, Abel, F.R.S., and ‘‘The Electrical Industry” by Sir 
J. Pender. ‘The Brush Electrical Engineering Company” was 
proposed by Sir Frederick Bramwell, F.R.S., in the happy and 
appropriate style of which he is master. He said he could not 
understand why he was there, for hitherto his relation with the 
Brush Company had been always one of opposition. He dwelt 
upon the work of the Brush Company in the past, the present, and 
the probable future, in the hard struggle for maintenance of 
position, and in the production of electrical machinery and appa- 
ratus, and in the company’s new ré/e of engine builder in the works 
now acquired at Loughborough for this extension of the company’s 
operations. He also spoke in most vigorous terms in denuncia- 
tion of the Electric Lighting Act, and only in less denunciatory 
terms of the existing Act which is to enable corporations to take 
from electric I ghting firms of enterprise or electrical companies 
the business of fighting they may establish, if in forty-two years 
the profits are good, and to enable the same corporations to refuse 
to take the business if its profits are small. Lord Bury made the 
concluding speech, and dwelt particularly on the growing success 
and the importance of electrical means of propulsion. 

EDINBURGH INTERNATIONAL ELECTRICAL EXHIBITION. — The 
Executive Council have decided finally to close the list of applica- 
tions for space on the 15th inst., when allotment will be proceeded 
with. The French, Italian, and Austrian exhibits are expected to 
be specially fine; while India, China, and Japan will all be well 
represented in the department devoted to general industries. The 
railway machinery and appliances section promises well, several of 
the leading railway companies havi to exhibit, while 
amongst electrical exhibitors are Sir Wi liam Thomson, W. H 
Preece, Edison, the General Post-office, Edison-Swan; Laing, 
Wharton, and Down; Brush Electrical Engineering Co.; Paterson 
and Cooper; United Electrical Engineering ; King, Brown, and Co.; 
Muir, Mavor, and Coulson; Sir William avasour ; Elmore Copper 
Depositing Company ; Thomson-Houston Welding Company ; Newell 
Engine Company; Robey and Co,; Electric Traction Company ; 
Ernest Scott and Co.; Ronald Scott; Woodhouse and Rawson; 
Butler, Jobson, and Co.; W. T. Glover and Co.; National Tele- 

hone Company ; Consolidated Telephone Construction Company ; 
tern Telegraph Company. The uville Company proposes to 
Colonel Gouraud ; Gent and Co.; Exchange Telegraph Company ; 
show a narrow gauge railway in operation, but worked by elec- 
tricity in lieu of steam. The Executive Council have a 
with Immisch and Co. for a ten-minute service of electrical launches 
on the Union Canal, between Fountainbridge and the Exhibition, 
which will afford the public a novel and interesting mode of con- 
veyance, aud will probably constitute the first example of electric 
navigation for general traffic. In addition to the British electrical 
contingent, about 150 electrical exhibits are ex from France, 
where the Government have officially ised the Exhibition, and 
considerable numbers from other foreign countries. The financial 
prospects of the Exhibition are regarded by the finance committee 
as inentl tisfactory; as, owing to the much larger sums 
obtained for refreshment and other concessions above those received 
at the former Edinburgh Exhibition of 1886, it is considered that 
the whole cost of the buildings, grounds, and preparations will be 
defrayed without drawing on the admission receipts at all, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
( correspondents. 


A THERMO-DYNAMICAL DIFFICULTY. 


_‘‘@, TI.” seems to have misunderstood me; I did not say 

ian pa molecules of the metal being removed —_ 5 

i hose which remain are not strong enough to resis e 
spring, those Ww" Thi id be manifestly incorrect, for the metal 
beaking hey wy my rigor more strain than at first. ‘The cross 
left Mae ld. be less, but so would be the strain upon it, by reason 
ae having less potential energy in it, its stiffness being 
Cianinished. I referred to those — of ery — anager re 
at the moment being acted upon by the acid, an —* i ra 

yradually torn apart or crushed together, as the case may be. | 
this action is gradual, all the energy employed to coil the spring 
will be accounted for; if it isnot gradual, and some of the molecules 
ve a or less suddenly, the energy at first used to 
be disrupted, more y» , - 

.sg them together or draw them apart will make itself partly 
ee by raising their temperatures, due, of course, to vibration 
arnonget themselves. If the spring should sudden! ——_ eo wad 
all the foot-pounds of energy required to coil it will show themselves 
as pryty: question whether there be a neutral axis or no, does 
not signify in the least. _It is highly probable there is none in the 
outer coils of a long and comparatively thin spring, the nearly 
tangential strain over-balancing the compression that would other- 
wise exist upon the particles at the concave side due to the curva- 
ture of the lamina. It would be an easy matter to draw the 
neutral line in any spring whose qualities were known. It would 
at first be near the middle, and gradually approach the concave 
side as the number of coils increased, and finally coincide with it. 
At this point a molecule on the extreme concave side would be in 
a state of neither tension nor compression, and afterwards all the 
spring would be in a state of tension. , 

‘«@, TL” asks, “‘ What becomes of the energy in those molecules 
which are dissolved by the acid?” while he says later on, and as to 
which I have always perfectly agreed that, ‘‘the true theory of 
conservation requires us to reject the notion that energy can be 
stored in any way in matter.” The energy was never in the mole- 
cules, but was expended either by drawing them farther apart 
against cohesion or forcing them closer —, assisted by 
cohesion. When the acid comes into action the number of mole- 
cules is gradually diminished, and each remaining one on the tension 
side of the neutral axis is drawn away from its fellow, while on the 
concave side the remaining molecules are forced closer together, at 
the same time making up the space vacated by those which have 
been dissolved. This appears to me to be almost an absolute fact, 
and not a theory at all, As for the spring leaf, ‘‘#. TI.” cannot, I 
imagine, —- mean that there is no movement while the 
temper is being destroyed. There is no spring in existence that 
could possibly do otherwise. The hardening and tempering of a 
spring have the effect of making the cohesion between the mole- 
cules greater, and what is of still more importance, give 
them the property of being able to stand a greater separation 
from one another or crushing together than they previously 
possessed. If this property be taken away while the spring is 
bent, the molecules are no longer able to stand se close together 
on the tension side, nor yet so far apart on the compression side, 
and the spring is therefore distorted, movement does take place, 
and work is done as before, with this difference, that the molecules 
are not absolutely removed by acid, but are rendered so that they 
may be easier drawn apart or pressed together, as the case may be. 

There is no fundamental error at the root of my previous 
explanation, for I never hinted at, nor was anything farther from 
my mind, than that the inert molecules of the metal are themselves 
competent to exert stresses, as ‘@, TI.” says, and failing a better 
explanation of the imaginary paradox from him, or from someone 
else, I must be excused if I choose to believe that mine is correct. 
Of course Newton was. You cannot store energy in the molecules 
of matter, but you may compress them together or draw them 
further apart by a strain which, when gradually removed, allows 
them to occupy their previous position relatively to one another, 
and the whole work done at first, by compressing them, or the 
reverse will be given out again. If the Prem, suddenly removed, 
the work done at first will make itself apparent by raising the tem- 
perature of the mass. 

As for the so-called storage of electricity, this simply means to 
my mind that electricity is capable of altering the composition of 
certain substances when a current is passed through them, and 
these substances, while recovering their previous character, are 
capable of reproducing nearly the same number of foot pounds 
of energy that was employed to produce the current that altered 
their condition at first; but as to what electricity is, we are as 
——- in the dark as a child. 

Ido not know what Dr. Lodge has dispersed, but we all know 
that if you coil a spring or raise a weight that you may leave them 
iu statu quo, and come back again, ee get, when allowing them to 
re-occupy their former positions, the same energy that it took to 
alter them. If you cannot say that energy is stored in a spring, 
what are you to say? For my part I shall continue to do so for 
the rest of my natural life. “My old teacher, Professor Rankine, 
never hesitated to use it, and for anything I know he was as good 
asany other, and for his works I ioe the greatest admiration 
because of their absolute clearness with regard to the terms used. 
There appears to me to be an immense difference between the ex- 
pressions, “‘ storing energy in a spring” and ‘storing energy in 
the molecules of a spring.” 

In conclusion, as these sort of questions seem to create thought 
as well as amusement, I am tempted ppl t ‘A Girton 
Girl’s” by another, though, of course, the answer is not hard to 
find. One ton of coals is taken to the top of a hill where there is a 
gasworks, and is put into a retort and distilled. The coke, tar, 
&c., are sent down to the bottom again, but there still remains at 
the top the gas, weighing, say, 350 lb., which, being lighter than 
ar, requires a pressure to force it down to the town at the bottom 
instead of gravitating thereto, and performing work as would the 
products of combustion on the top of the Eiffel Tower. Thus, not 
only is the 350 Ib. weight of gas unable to compensate for the work 
done when raising it to the top of the hill, but more energy has to 
be expended to force it down. What has become of it? 

ANTHONY 8. Bower. 





St. Neots, Hunts, January 6th. 





Si,—In my letter of the 23rd ult., pointing out that the laws of 
thermo-dynamics were not disproved “ “H. V.’s” hypothetical 
heat engine, I did not emphasise, as strengly as I might have 
wished, the fact that the production of power by this engine is due 
a to the supply of a quantity of at a pressure higher 
than that of the receiver ; that this is so is quite self-evident, and 
is readily admitted by ““H. B,” Having then this gas under pres- 
sure, we may expand it behind a piston, causing it to do work down 
ny sanyo curve ; or we may add heat to it as it expands, and, 
if the supply of heat is sufficient, it will do work down an isothermal 
curve. In the latter case—which constitutes the heat engine under 
fousideration—the amount of work done will be larger than in the 
ata but the terminal bee gg and pressure will be higher, 
and therefore more heat will be carried away to the condenser. 
 : 7 posing purely ideal circumstances, this heat carried away 
2 x 4 imagined equal in quantity to that in the gas entering the 
dors er. Is, then, this heat energy in the condenser the original 
a dn erey of the gas, or is it heat energy acquired from the 
rf ni eet Clearly it is acquired from the F pereny for, had 
b th n absent, a certain amount of work would have been done 
y the expanding gas, and this gas would have entered the con- 


the piri os intrinsic orgy than that. with which it entered 





I think, then, that Carnot’s formula assigns to this jacket heat its 


| true functions pretty distinctly ; of course as the terminal pressure 


is higher with the jackets in use than without, a certain fraction of 
their heat has been utilised ; but it is no demerit to Carnot that 
such a small aberration from the results indicated by his formula 
should have been produced while using the heat under conditions 
diametrically opposed to those laid down by him, 

Now that so many difficulties in thermo-dynamics are being 
discussed in your columns, it may not be out of place to conclude 
with a remark on that vexed question by “ Paradox.” In all 
questions of work done, the heat absorbed is a constant factor. 
Now in the case of destroying the temper of a spring by an eleva- 
tion of temperature, the amount of heat necessary to raise its 
temperature, or the specific heat, is influenced by an amount due 
to a molecular change occurring in the metal. An interesting way 
of demonstrating the existence of this molecular heat was devised 
by Osmond—see Comptes Rendus, cii., 1886, p. 675—and shown to 
an English audience, I believe, by Professor Roberts Austin at the 
1889 meeting of the British Association. Pieces of iron and steel 
raised to various temperatures were allowed to cool, and their rates 
of cooling were measured by a thermopile and galvanometer, and 
registered by achronograph ; the curvesso produced show curiousand 
well-defined elevation at certain places, due to a pause in the rate of 
cooling, owing to heat supplied by amolecularchange. If, whilechang- 
ing the temperature of the spring, the molecules arein astate of stress 
due to external work having been done on the spring, can any one 
doubt but that this stress willappear as a change in the shape 
of the curves produced by Osmond’s arrangement ! 

Sussex-grove, Putney Park Avenue, E. F. 8. 

Roehampton, Jan. 7th. 





A DYNAMICAL PUZZLE. 


Sir,—As problems in dynamics, which are very interesting and I 
believe very useful in making people think, are being discussed in 
your columns, will you let me give one, which greatly exercised my 
mind years ago when I was a student. Let A be a long cyiinder 
filled with water. Let B be a vessel like a diving bell in the 

water, and let C be a piston pressing on the water. 


Let B be supposed to contain two cubic feet of 
c air at atmospheric pressure. This will give ita 
iz j buoyancy of, say, 1261b. Nowlet pressure be put 





on the piston, the air will be compressed to one- 
half its volume, and the bell, which weighs, let us 
suppose, a little over 63 ]b., will sink to the 
bottom of B, is done, let the pressure on C be 
aed removed, the air in B will expand once more, 
assume its original volume, and B is now in a 
position to float up again to the surface, and in 
mea doing so to raise a weight of 63]b. with it. It 
. will be seen at a glance that the air compressed 
= in B can give back during expansion all the 
--1A work done in compressing it, if only we prevent 
the loss of heat from A. Thus, then, we appa- 
_~—- rently get all the upward lift of B for nothing. 
Where is the fallacy! It is, of course, clear that 
aaa as the bell descends, if the vessel A is tall, the 
water will itself exert a pressure which will still 
further ——_ the air in B, and this effect of 
= -——+-- the water will reduce the upward reaction of the 
F air on C, and at first sight it would appear that we 
cannot get back the wor’ -done by the piston C ; but 
an analysis of the facts shows that the work of compression done may 
be divided into two parts, one done by the water, the other by the 
iston, and the compressed air is competent to give all this work 
k. The whole compressing action and reaction appears to be 
self-compensatory, and we get the buoyancy of A for nothing. 

If any of your readers will take the trouble to calculate the 
curves of pressures, he will find the results interesting, and the 
endeavour to find the reason why a machine constructed on this 
principle would not solve the ‘‘ perpetual motion” problem, will 
open the eyes of the student to the real meaning of the phrase, 
“conservation of energy.” It may be well to add that friction has 
nothing to do with the matter ; it may be supposed to be entirely 
absent. J. 

London, January 8th. 
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LIFT ACCIDENTS. 


Sir,—I trust that the correspondence now going on in your 
columns may continue until some substantial advantage has been 
gained, 

Permit me to suggest through your pages that a union should be 
formed of the really reputable lift makers, who may be counted, 
in this country, on the tingers of one hand. What happens now is 
this:—A lift is wanted in a large building, and two or three firms are 
applied to for estimates. In due course these are sent in, and the 
landlord at once pronounces them to be too high ; then begins the 
process of ‘‘ cutting,” and pitting one maker against another ; and 
finally the lift is obtained at a price which renders the best work- 
manship and materials free gifts out of the pockets of the makers 
to the landlord. There are firms who make presents in this way, 
but the practice is not universal and could not be, and so I fear a 
great deal that is not the best gets ‘oe up and used. Now, if all 
the reputable makers would band themselves together and fix on 
a scale of prices, competition would no longer mean bad and dan- 
gerous work. I must say that Iam nota landlord, I do not buy 
lifts, and from a landlord’ 's point of view I may be wrong, but I 
am right for the user. 

Now, it may be said all the banding together will not keep bad 
lifts out of the market; outsiders will come in. The answer is 
that they cannot, because all the good lifts are so covered by 
patents that it is very difficult to make a lift worth anything that 
would not infringe someone’s rights. Besides this, there ought to 
be, as you say, Sir, a proper system of inspection, which would 
soon clear out the rubbish. 

Now let me call attention to another thing, a lift danger that no 
one thinks enough about, that is fire, Sir. Many lift wells are 
just fire traps. t could name plenty of cases, but I need not. I 

now of one case where the whole top floor and roof was burned off 
a warehouse by a fire which began at the bottom of the lift well, 
and all the middle floors escaped. There are goods lifts at work 
in London now which are death traps. Not long ago I was caught 
in one myself. It worked with a cone clutch at the top of the 
house. @ cone could not hold the lift steady as it was intended 
to do, and I had only just time to jump out at the top before the 
cage began to run down in. Assoon as it was clear of my 
weight it came up again, ey told me they wedged it at each 
floor! I need not say I walked up stairs after that, but the work- 
people used the lift regularly, I was told. There are certain forms 
of lifts which ought to be prohibited, and the cone clutch is one of 
them. FOREMAN. 

Borough-road, January 5th. 





Srr,—I have read the article in your issue of 2lst inst. on 
accidents to lifts with much interest. As you rightly remark, the 
price of land in large towns has now become so serious a matter 
that the general tendency is vitating towards very high 
buildings, which of necessity will bring lifts more and more 
into use. 

Your suggestion that lifts should be subject to Government 
inspection is perfectly justifiable, for a lift is as much a means of 
transport for engers and goods asa railway, and if the latter 
is subject to the Board of Trade, why should the former not be ? 
It should be borne in mind that the safety of the public must 
always be a first consideration in public appliances, and further 
that the public must be protected, as far as ible, against the con- 
sequences of carelessness, whether arising from ignorance or indif- 





r 


ference; hence it is only right that those who cause such appliances 
to be erected should be required to satisfy competent authorities 
as to their safety and trustworthiness, 

If, as your correspondent, Mr. Alfred Davis, remarks, “the 

resent staff of the Government Inspectors of Factories may not 
[ the most efficient officers for the purposes under consideration,” 
there should not be any difficulty experienced in obtaining competent 
inspectors, considering the number of engineers who seem to find 
time hang rather heavily on their hands just now, and from 
Messrs. Smith and Stevens’ letter which — in your issue of 
the 27th ult. it may be gathered that all first-class lift manufac- 
turers would hail a scheme of lift inspection with acclamation and 
would cordially support any movement designed to bring about 
such an object. There is, further, one important point which 
applies not only to the question of lifts in houses, but to all cases 
involving engineering construction in buildings, namely, that in 
such matters the demands of the architect in regard to ‘‘style,” 
“finish,” &c., should be subservient to the requirements of the 
engineer. 

our article invites correspondence on a subject of growing 

interest, and I hope the publicity given to views held by manu- 
facturers and others in the columns of your widely-circulated 
journal will be fruitful of good results. Ep. C, DE SEGUNDO, 

6, Queen Anne’s Gate, Westminster, 8. W., 

London, January 7th. 





THE BRAKE QUESTION IN INDIA. 


Str,—The passing of the Railway Regulation Act in the last 
session of Parliament has given the very greatest satisfaction to 
the railway servants of this country, and, without doubt, the abso- 
lute block system and automatic continuous brakes, fulfilling the 
well-known conditions of the Board of Trade, will speedily cause 
a reduction in the number of railway accidents and in the 
number of persons who annually lose their lives on railways. 
The only matter for regret now is that the battle of the brakes 
was not settled years ago, and thus have rendered impossible 
such terrible disasters as those which occurred at Penistone, 
Hexthorpe, and Armagh. Having provided for the safety of the 
public upon our home railways, the time now appears to have 
arrived when the Government should devote some serious attention 
to the safety of the travellers and servants upon the railways in 
another and important part of the Empire, namely, India. There 
are on the different Indian lines numbers of engine-drivers, firemen, 
and other servants who have at various times been employed upon 
railways in this country, and who probably, in view of higher wages 
or quicker promotion, have gone out to work upon those railways. 
These men complain bitterly of the absence of automatic con- 
tinuous brake-power upon their trains, and it is at their request 
that I now bring the question under notice in your columns in 
order that the attention of that department of the Government 
which specially attends to Indian affairs may be directed to this very 
important subject, and to the unnecessary risks which those work- 
ing the traffic state have daily to be run in consequence of the 
absence of brake-power. Very long and heavy trains are working 
upon extremely severe gradients, and the only available brake- 
power consists of the antiquated hand brakes, assisted by the 
reversing of the engine in case of emergency; but these means 
neither provide proper control of the train when running down 
hill, nor do hand brakes provide efficient retarding power to stop 
and hold the rear portion of a train which may have broken loose 
upon an ascending gradient. From the information forwarded to 
me it appears that the brake question in India is not only of 
importance from the ordinary safety point of view, but also 
that it has a very important bearing upon military opera- 
tions. In case of war or emergency, the military authorities 
rely upon the railways to place the largest possible number 
of soldiers at any required destination in the least possible 
time, and for this purpose it appears that trains of at least 
fifty vehicles will be employed. The railway servants who would 
have the working of those trains state most distinctly that it is 
absolutely unsafe to attempt to work such trains unless they are 
provided with efficient brakes, and it therefore follows that the 
Indian authorities should not overlook the fact when they adopt a 
brake for every-day working ; it must also be one capable of opera- 
tion upon a very long train, otherwise it will be absolutely useless 
at the important moment when required to provide for the safety 
of train loads of troops. It appears that a few experiments have 
been made upon one or two of the Indian lines with some brakes, 
but these experiments are reported by the men to have been very 
unsatisfactory and incomplete, as all the trial trains were not of 
the required length for military purposes. In the interests of the 
railway servants working on the Indian lines, it appears to me 
important that the authorities should without delay take steps to 
provide all the trains with efficient automatic continuous brakes, 
before some terrible accident calls their attention to the subject. 

44, Park-square, Leeds, January 4th. CLEMENT E. STRETTON. 





EXPERIMENTAL ENGINES. 


Sir,—Your correspondent, ‘Critical and Practical,” objects to 
your proposition that students should learn steam engineering by 
the aid of engines like those mostly in use, and, because a college 
cannot have engines of the locomotive, the marine, and the 
stationary types, he praises the Owens College engines as the best 
compromise between the whole. It would be interesting to know 
whether your correspondent thinks the student would get the most 
instructive and useful information from these engines when they 
are set—(a) to run as locomotives; (b) to work as high-pressure 
surface-condensing marine engines; (c) as moderate pressure, low- 
speed, injection condensing paddle engines; or (d) as an ordinary 
fixed electric-lighting or rolling mill engine. In the desire to com- 
promise between all sorts, it is hardly conceivable that the 
designers should refrain from bias towards one or the other of 
these; so that after all I am afraid one of the types will go un- 
represented, and the hapless student who wants steam engineering 
notions and knowledge relating to, say, marine. practice, will have 
to leave the comforts of the laboratory and go to the less comfort- 
able but severe teaching atmosphere of the marine engineering 
shop and the engine-room. The fact is that the Owens College 
engines may or might be useful to experimentalists until they got 
tired of merely proving the correctness of the observations of the 
makers and users of engines on the large scale. They will be 
useful, it cannot be denied, in giving the students some ideas about 
steam engine and heat questions. But the student should not have 
to find out what not to do or what not to imitate. For the investi- 
gator, not the young student engineer, these engines are useful ; 
but even the investigator should know something of practical 
steam engineering advances. G 

January 9th. 





THE PATENT-OFFICE. 


Sir,—As one who has suffered from draughts in the Patent-office 
library, because there is no ventilation but the primitive one of 
opening the windows to let wintry blasts blow over the readers, will 
you kindly permit me to give publicity to the fact. Others complain 
of this. Also, is it too expensive for the British Government to 
have all the books dusted, say once a year, in order to place as little 
filth as possible on the hands of the readers ? 

January 9th. ANTHONY WOBBLEJAWS, 








THE appointment of Chief Engineer of Sheerness Dock- 
yard has become vacant by the selection of Mr. Littlejohns to 
succeed Mr, Alfred Wood as Chief Engineer of Chatham Dockyard. 
Mr. Wood has been selected for an appointment at the Admiralty, 
Mr. W. W. Chilcott, first assistant to the Chief Engineer at Devon: 
port Dockyard, will sucesed Mr, Littlejohns at Sheerness, 
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THE PARIS EXHIBITION.—300-H.P. TRIPLE EXPANSION ENGINE 


MR. THOMAS POWELL, ROUEN, ENGINEER. 





(For description see page 29.) 


Fig 6. 
Steam & Exhaust ports 
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Fig 8. 
Rixyoor Valve 
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Side elevation of Cylinders 1&1. 
looking from the insideof Engines 
shewing steam valve gear. 
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Fig 3. 
Vertical longitudinal section 
through Cylinders tom 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, “ENGINEER NEWSPAPER, 


** All letters intended for insertion in THe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Jove request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

C. P. K.—The air in the air vessel is gradually absorbed by the water under 
pressure, and carried away with it. 

C. S.—We cannot suggest any single work more likely to suit you than 
Weisbach. Why not get Rankine's books? They cover almost the whole 
range of engineering. 

CRITICAL AND PracticaL.—For the information you ask about diagrams, we 
must refer you to Professor Osborne Reynolds. You will, when the full text 
of the paper and the discussion are published, be in a position to criticise 
what we have written. You are not in that position now. 

T. T. (Byker).—Provisional protection lasts twelve months, and costs £1 
stamp duty. If you go on to complete the patent, however, you must take 
the necessary steps before nine months have elapsed. The additional fee is 
£3, and there will be besides the cost of two sets of drawings. 

Locomotive.— We cannot give the information you ask for concerning loco- 
motives for New South Wales. The locomotive superintendent refuses to give 
us drawings and specifications, on the ground that unsuccessful tenderers 
would allege that undue preference had been shorn to probable English com- 
petitors against colonial men. 

J. R. (Rusholme).—Your question is so indefinite and general that only a 
general answer can be given. If you pass your 45 lb. steam through a 
series of pipes heated red hot, you will superheat it, and so get the tem- 
perature you want, But it will be far better to use air instead of steam. 
The simplest plan of all seems to be to light a fire directly under the coyper 
pan. 











SOAP MAKING. 
(To the Editor of The Engineer.) 
Sin,—Can any reader tell me how to harden soap, and how to make 
hard soap? P. 
Openshaw, January 8rd. 


TOOLS FOR TURNING CHILLED ROLLS. 
(To the Editor of The Engineer.) 

Sir,—Can any reader give me the names of makers of trustworthy 
steel for grooving chilled iron rolls? Up to the present I have had my 
tools sent from America, but I notice this tool steel has the Sheffield 
brand on it. Can any steel maker enlighten me on the subject ? 

Limehouse, London, December 81st. INQUIRER. 








CANADIAN WINDMILL PUMPS. 
(To the Editor of The Engineer.) 

Sir,—At the Colonial Exhibition a few years back some lightly con- 
structed wind pumps were shown. Having occasion to procure one, and 
being unable to obtain a —_ of the catalogue, I shall feel much obliged 
if some of your readers could direct me to the maker of the best descrip- 
tion. Those I remember were Canadian, and may have agencies here. 

January 8th. AN ARCHITECT. 
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MEETINGS NEXT WEEK. 


Tue Institution or Civit Encineers.—Tuesday, Jan 14th, at 
8 p.m.: Ordinary meeting. Paper to be read, with a view to discussion: 
—‘* Recent Dock Extensions at Liverpool,” by Mr. George Fosbery 
Lyster, M. Inst. C.E. Wednesday, Jan 15th, Students’ visit to the 
Permanent Sewage Works, at Crossness, of the London County Council. 
South-Eastern train to Abbey Wood, leaving Charing Cross at 12.20 p.m. 
Roya Mergeoro.oaicar Soctery.—The annual general meeting of the 
Society will be held at 25, Great George-street, Westminster, on Wednes- 
day, the 15th instant, at 7.15 p.m., when the report of the Council will be 
, the election of officers and Council for the ensuing year will take 
place, and the President, D. W. Marcet, F.R.S., l deliver an address 
2 ic Dust,” which will be illustrated by a number of lantern 
slides. 
InsTITUTE OF MARINE ENGINEERS.—Monday, 13th inst., at the Lang- 
thorne Rooms, Broadway, Stratford, at 7.30 p.m. Pa to be read:— 
idered as a Machi Ra apecialiy for juniors—by 


‘The Marine Engine 
Mr. J. G. Hawthorn, Member. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—The 
fourth general meeting will be held in the Lecture Hall of the Literary 
and Philosophical Society, Newcastle-upon-Tyne, on Monday, January 
18th, at 7.40 p.m. Adjourned discussion on Mr. Charles B. Casebourne’s 
Ph r on “‘ The Construction of Marine Boilers with a view to the Use of 

ih Pressures.” Mr. E. Hall-Brown will read a paper on “ High-speed 
Engines for Cargo Boats.” 
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MACHINERY FOR GAS MAKING. 


One of the effects of the strikes of the South Metropo- 
litan, Manchester, and Bristol gas stokers, has been to 
give a considerable stimulus to the work of introducing 
machinery for charging and drawing retorts. One of our 
own correspondents drew attention last week to the orders 
which have been pouring in for West’s machines. Mr. 
Richards, in his important treatise on the manufacture of 
coal gas, published in 1877, wrote, ‘It is a matter for 
~— and regret that the systems adopted for charging 
and drawing retorts at the very commencement of gas 
lighting are still retained; and while most other me- 
chanical industries have applied machinery as a substi- 
tute for manual labour, gas works in this respect have 
made but little progress.” Although something has been 
done since, the passage which we have quoted holds 
good for modern practice. Now we need scarcely say 
that the managers of gas works are, as a rule, men of 
very great intelligence, and eager to adopt the best 
appliances. We are driven then to assume that there is 
some objection to the universal use of machinery for 
charging and drawing retorts which does not appear on 
the surface. 

It may be worth while for the benefit of our readers to 
state the nature of the work to be done. Coal is put into 
retorts, which are tubes of iron or fire-clay, and heated 
thereinto a brilliant red; the gas is evolved from the 
coal, which cannot burn because it gets no air. The gas 
is led off through suitable pipes, washed, and otherwise 
purified, before it is supplied to the consumer. The 
retorts are ‘‘ single” or “double;” the former are from 
7ft. to 9ft. long, with a door at one end; the latter are 
twice as long and have a door at each end. In cross sec- 
tion, they are sometimes cylindrical, about 16in. dia- 
meter; sometimes oval, about 16in. by 14in.; but very 
commonly Q -shaped, about 16in. wide, set with the flat 
side down; but retorts half as large again are in use. 
These retorts are set in groups in ovens. Almost every 
gas engineer has his own favourite method of setting. 
In the lower part of the oven is a very long and narrow 
grate over an ashpit kept filled with water; on this grate 
coke is burned and heats the retorts. The retorts are 
each fitted with an iron mouthpiece, and a door which 
swings open on hinges, and can either be forced air-tight 
by a screw or excentric against the jambs, or else the 
joint is made tight with a lute of fire-clay and 
lime. Each retort is charged with about 3 ewt. of coal, 
the door is closed, and the process of distillation proceeds. 
Its duration varies with the coal and the temperature of 
the retort. We may say that on the average, in large 
works, four charges can be carbonised in twenty-four 
hours. The charging is effected with iron scoops as long 
as the retort if it is single; half as long if it is double. 
This scoop holds about 14 ewt. of coal, and is worked by 
three men, who, when it has been filled with coal, raise it 
to the level of the retort, push it in, and upset it. Twice 
the full of the scoop is a charge, and the first one is 
emptied to the right and the second to the left. After 
all the gas has been extracted, the door is opened, and 
a rake is introduced, by which the coke is hauled out 
into an iron trolly running on a small railway in front of 
the retort mouths. It is cooled with water and removed. 
Then the empty retort is charged again, and so the pro- 
cess goes on day and night. We need not go on to say 
anything about what becomes of the gas or coke. We 
have only to do at present with the purely mechanical 
work of charging and drawing the retorts. 

It is very obvious at first sight that the operations 
involved are quite simple, and many years ago machinery 
was invented by Clegg, West, Foulis, and others, for 
charging and drawing. In all cases the machines consist 
of a kind of stage, which runs on wheels on a railroad in 
front of the benches of retorts. The stage carries scoops, 
which can be filled with coal, thrust into the retorts, 
turned over, and withdrawn by power. When the coke 
has to be taken out, rakes are substituted for the scoops. 
The differences between various machines lie principally 





in details and in the methods of driving. Foulis uses 
hydraulic power, the scoop being fixed to the head of a long 
ram, thrust in and withdrawn by water pressure. West’s 
original machine is worked by hand. Other forms are 
driven by fly ropes. In large works it is essential that 
manual labour should be avoided as much as possible, 
and power is therefore applied in some way. So much 
premised, our readers will be able to understand some of 
the reasons which have retarded the introduction of 
machinery for charging and drawing retorts. 

The first reason is no doubt financial. The gas com- 
panies have hitherto earned large dividends, and the 
adoption of novel machinery meant a considerable out- 
lay, and entailed certain difficulties. The directors have 
thought it was wise to “let well alone.” Recent events will 
no doubt awaken them, but it would be unfair to the 
directors of our gas companies to assume that financial 
reasons only have operated. It is well known that the 
Gas Stokers’ Union does not look with favour on 
machinery, and the men’s wishes have been tacitly con- 
sulted. Beyond and above this, however, we have 
another difficulty, which is the finding of power for driving 
the machines. In very large works a steam engine and 
boiler are mounted on the stage carrying the scoops, and 
give motion to the machinery, but the arrangement has 
several drawbacks. The objection to hydraulic gear is, 
of course, that strong hose must be used, and the limit of ° 
traverse of each machine is even then narrow. The fly- 
rope system seems to meet with some favour. The con- 
ditions under which any mechanism is employed are un- 
favourable. Dust, dirt, heat, and rough usage, are to be 
expected, and unless these can be dealt with the result 
must be unsatisfactory. It is not impossible that elec- 
tricity may be made to solve the problem. The power 
required is small, and each scoop carriage might easily 
carry a motor shut up in a strong case, where 
it would be safe from injury, while the current 
would be transmitted through a rail overhead, where 
it would be quite out of the way. The difficulties and 
obstacles are really not nearly so great as those met with 
in working a tramway by electricity. The length of line 
to be traversed would not exceed two or three hundred feet. 
The atmosphere would always be dry enough to insure 
good insulation, and the overhead rail would be practically 
safe from interference in the roof of the retort house. So 
far as we are aware, no electrical engineers have yet turned 
their attention in this direction, and we commend it to 
them as a new field for invention and enterprise. Even 
though machinery be not employed for working retorts, 
it would seem that something might be done to improve 
on the present system. One engineer, M. Coze, of 
Rheims, has, we understand, successfully adopted the 
system of setting the retorts on an incline of about 30 deg. 
They have doors at each end; they are charged at 
one end, the highest, the process being of course facili- 
tated by the slope of the retort, and they are drawn at 
the other end, the coke being pushed down-hill out of 
them. Mr. Elliott, of Ludlow, is working in the same 
direction. 

It will be seen, we think, from what we have said, that 
the problem of using machinery in retort houses has not 
yet been fully solved. The question has been attacked 
by many inventors, but they have for the most part con- 
templated the use of apparatus and appliances which, 
however suitable for the immediate purpose intended, 
were not suitable to the whole process of manufacture. 
To illustrate our meaning we quote again from Mr. 
Richardson’s book. He describes Clegg’s invention, 
by which the coal was drawn continuously through a 
retort by a grate precisely like Jukes’; but it must be 
understood that this chain grate never gets a chance of 
cooling down as Jukes’ does. Mr. Richardson says, ‘‘ One 
difficulty attending the application of this system was 
identical with that of the horizontal rotary retort. In 
both cases the heat from the furnace, instead of being 
confined and concentrated within reasonable limits, was 
of necessity dissipated throughout the whole space occu- 
pied by the apparatus; so that to obtain the temperature 
required for carbonisation, a large amount of fuel must 
have been expended. Again, the chains forming the web 
would be speedily so swollen or distorted by the red heat as 
to render their action quite impossible, and the stratum 
of coal being regulated to a thickness of jin. only, as 
proposed, would render the resulting coke of little more 
value than breeze. Lastly, in the operation, the coke 
from caking coal would adhere to the web and not fall, as 
shown in Clegg’s engravings. In short, the web retort 
was one of those schemes which look well at first sight 
on paper, but which when submitted to practice are found 
to be useless.”” It would appear that nothing will answer 
that does not utilise the existing retorts, and leave the 
coke uninjured. 


THE CENTRAL LONDON RAILWAY. 


ATTENTION is now directed to a bold and clever scheme 
for facilitating the traffic between the City and Western 
London. While projects for a similar purpose have been 
broached on several previous occasions, and have coine 
to naught, the plan now proposed, under the title of the 
Central London Railway, has features of its own which 
give it a strong claim to a favourable consideration. We 
have already referred to the subject in our columns, and 
we admit that it is difficult to conceive of any scheme, 
devised for the same purpose, which should be less objec- 
tionable in its character. If the promises of the pro- 
moters with regard to the construction of the line are to 
be faithfully carried out, we fail to see where any valid 
objection can be urged to bar the enterprise. If the 
necessary capital can be raised, no one need object to the 
proposed expenditure. The streets are not to be torn up, 
buildings are not to be dislocated, and when the line is com- 
pleted there is to be neither noise nor vibration. If by 
any means damage accrues to a building on the line of route, 
compensation is to be paid. The company do not seek 
Parliamentary power to take the cellars or basement of a 
house without purchasing the remainder of the property 
affected. In turning out of King William-street to effect 
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a junction with the City and Southwark Subway, the 
railway will pass under certain buildings, but at so great 
a depth as not to cause any detriment; and it is con- 
sidered that compensation for easement is all that can be 
reasonably expected in such a case. The tunnels form- 
ing the up and down line of the railway will cross 
Cannon-street at a depth of 90ft. from the surface, or 
60ft. below the rails of the District Railway. In Arthur- 
street West the depth from the surface will be 72ft. The 
nearest approach to the ground level occurs in the Holborn 
valley, under the Viaduct, where the rails will lie at a depth 
of 36ft. beneath the roadway. At the point where the line 
takes its start, about 150 yards west of the spot 
where Queen’s-road joins the Bayswater-road, the rails 
will be 38ft. below the surface. At Regent-street the 
depth will be 65ft. At Tottenham Court-road, Blooms- 
bury-street, and Museum-street, the depth will be about 
54ft., with 58ft. at Chancery-lane, and 52ft. at Holborn- 
cirens. The two tunnels will consist of two iron tubes, 
embedded in the clay stratum, and there will be no com- 
munication with the upper air except at the stations. 
Ventilation will be effected by the motion of the trains, 
as each tunnel will only be traversed in one direction, the 
up and down lines being kept separate. 

As the tunnels or tubes of the railway will only be 
about 11ft. in diameter internally, the upper side will lie 
more than 40ft. from the surface of the ground along 
Oxford-street. In fact, it seems as if the whole line might 
be constructed and worked without Oxford-street knowing 
anything about it, so far as the engineering operations are 
‘concerned. The sites forthe stations will be acquired in the 
first instance, and shafts will be sunk on the ground thus 
purchased. The excavated earth will be brought up 
through these shafts, down which the requisite material 
will also be conveyed. To make assurance doubly sure, 
there is a clause in the Bill absolutely prohibiting the 
company from breaking up or disturbing the surface of 
any street or road for the purpose of constructing the 
railway. What can be done in this respect is already 
shown by the construction of the City and Southwark 
Subway. In that case there was no interference with the 
surface of the streets, or any stoppage of traffic. The 
only plea the Oxford-street tradesmen can urge against 
the Central London Railway is, that people will be so 
glad to travel quickly by the new line as to render 
Oxford-street a wilderness, all the traffic disappearing 
under ground, or that at least there will be some 
approximation to such a state of things, traffic being 
diverted from the open street into a subterranean route. 
There need be no fear of such a result. It is just because 
the traffic is getting too big for the streets, that an under- 
ground railway has any chance of becoming profitable to 
those who find the money to make it and carry it on. 
The streets of London are overburdened with traffic, to 
relieve which we have new streets constructed and old 
ones widened. Oxford-street will probably find itself a 
gainer by the projected line in the long run. There will 
be a double stream of traffic passing along its course, and 
the frequent stations on the underground route will dis- 
gorge passengers as well as receive them. Bayswater 
will be able to visit Oxford-street with greater facility 
than before, and parts lying eastward will be similarly 
situated. But beyond all this there is the public 
convenience to be considered. Are people to be com- 
pelled to patronise omnibuses and cabs, so that they 
may pass certain shops as they journey east and west ? 
The people are not made for Oxford-street, but Oxford- 
street for the people. London is growing, and growing 
amazingly. Its inhabitants and visitors require room to 
move, and they must have it. Facilities for locomotion 
will not injure trade, neither will the Oxford-street shops 
be emptied because there is a line of railway underneath 
the sewers. If there were to be no outlet along the line 
of tunnels between Bayswater and the City, the case would 
be different. But the stations are planned at short 
intervals, so as to establish ready communication with the 
districts that are traversed. Bayswater will have two 
stations. Proceeding eastward, there will be a station 
near the Marble Arch, followed by another at Regent- 
circus, and one at Tottenham Court-road. Farther on, 
the stations will be in the neighbourhood of Little Queen- 
street, the Holborn-circus, the General Post-office, and St. 
Swithin’s-lane. From end to end there will be nine 
stations, the total length of the line being rather less than 
43 miles. 

A better route for traffic than the one just described 
could hardly have been chosen. It is the great backbone 
of London locomotion. There is, indeed, a kind of 
parallel along Piccadilly which will perhaps have a similar 
adjunct at some later period. So far we have not referred 
to one part of the question, and that is as to the mode in 
which the line is to be worked. The Bill specifies that 
the motive power to be employed shall be electricity, or 
some mechanical power other than steam locomotives. 
The line appears to be one in which the cable system 
might be employed with advantage, especially where the 
gradient is as much as 1 in 17, a slope which presents 
itself on some portion of the line between King William- 
street and Arthur-street West, the least gradient in that 
part of the route being 1 in 60. Between Queen’s-road 
and Old Quebec-street the gradient ranges from 1 in 
63 to 1 in 200; while between the latter spot and King 
William-street it varies from 1 in 58 to 1 in 266. All the 
line is not on a gradient, long horizontal lengths occur- 
ring,on the route between Bayswater and the City. 
Whatever may prove to be the final arrangement, for the 
present reliance appears to be placed on electricity, and 
encouragement is derived from certain experiments with 
that agent which have been made on the City and 
Southwark Subway. Electric locomotives have thus 
been proved capable of moving loaded trains at 
a speed of twenty-five miles an hour, and this is 
said to have been done with ease, a higher speed being 
attainable if desired. The question is, whether such 
results can be produced economically and continuously. 
Railway traffic, such as this line is intended to deal with, 
mrs: be worked with precision and certainty. Detention 
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in a subterranean passage 50ft. below ground will not be 
pleasant to the imprisoned passengers, however pure the 
air may be. If the public find that electrical locomotion 
is beset with uncertainty, they will not trust themselves 
to it, but will prefer the slow and sure service of the 
ordinary omnibus, supplemented on special occasions by 
the cab. Under such circumstances, the directors of the 
line would have to abandon electricity, and probably 
make use of the cable, with the possibility of going bac 
still further and adopting the steam locomotive. We 
hope it may not be so. 

For many reasons it is extremely desirable that elec- 
trical locomotives working underground should prove 
efficient and economical. It is conceivable that the only 
failure may be in the matter of expense. To work the 
Central London line electrically may be found to involve 
too great a cost. If, on the other hand, all obstacles are 
overcome, and the line is worked by electricity in a 
manner satisfactory alike to the public and the share- 
holders, x great triumph will have been achieved, and a 
splendid example will be afforded to the directors of the 
Metropolitan and District lines. It is a fortunate cir- 
cumstance that before the Central London Railway is 
ready to work, experience will have been gained on the 
City and Southwark Subway. If electricity awswers the 
P there, the same result may be anticipated on the 
Bayswater line. We may then hope for a new era in 
railway communication. Instead of being packed in 
omnibuses or rocked in Hansoms, with patience sorely 
tried by frequent “blocks,” varied by strange diver- 
gences to avoid some street which happens to be “ up,” 
all will be smooth, silent, and quick. ‘The passenger 
will enter a comfortable cabin, which will forthwith 
deseend under hydraulic control into the precincts of the 
London clay. Stepping into a well-lit carriage, the 
voyager will be wafted on his way, unterrified by the 
shrieking of steam whistles, and free from all sense of 
asphyxiation from furnace vapours. No rattling series of 
carriages will come rushing by in the contrary direction, 
for his own train will have a tunnel to itself. Pushing 
on at the reasonable rate of fourteen miles an hour, 
including stoppages, the traveller may smile at the 
recollection of the day when he was content with half 
that speed, or even less. Reaching his destination, 
another friendly “ lift’? conveys him to the level of the 
street, and, if he chooses, he may thus, in the space of a 
quarter of an hour, exchange the gloom and bustle of 
Thames-street or Cheapside for the brightness and calm 
of Hyde Park or Kensington Gardens. The prospect is 
almost too good to be true; yet if ever it comes to pass, 
it will be taken as a matter of course, like many other 
wonderful things which now form part of our daily life, 
but which to our forefathers must have appeared utterly 
unattainable. 

The professional reputation of the engineers who are 
connected with this enterprise affords a guarantee for its 
general character, and their connection with the City of 
London and Southwark Subway gives them the advantage 
of that special knowledge which arises from the cirewn- 
stance that they have already brought a similar under- 
taking to the verge of completion. The junction which 
is to be effected between the two lines is in itself a happy 
feature, as establishing a new and independent communi- 
cation between the two sides of the Thames. Amidst the 
opposition which has been threatened in certain quarters, 
it is worthy of note that the Surveyer to the Board of 
Works for the Holborn District has presented a detailed 
report concerning the proposed railway, in which he 
speaks of the scheme in terms of approbation. When 
the project is better understood, it may be expected that 
much of the opposition which has been offered to it will 
die out, so as to afford the Bill a fair chance of passing 
through Parliament. 


AMERICAN UV, ENGLISH LOCOMOTIVES. 


Ovr readers will have probably observed that the 
overtures made by the Committee of the Edinburgh 
International Exhibition of 1890 to seven of the principal 
locomotive builders in the United States have so far met 
with no enthusiastic response. As was stated in our 
columns a week or two since, the committee wished not 
only to have a typical American engine exhibited along- 
side some representatives of our own manufacture, but it 
was furthermore intended to institute a series of conclu- 
sive trials of the American engine upon English roads 
with English trains, the Scotch express service being 
selected as affording a fitting course for the experiments. 
Unfortunately, negotiations are at present at a dead- 
lock, and the sole reason alleged as preventing the United 
States from participating in the Exhibition is expense. 
This surely cannot be allowed to operate as an in- 
superable obstacle to a trial which could not fail 
to prove of the greatest interest to both coun- 
tries. When the proposal was first mooted, the 
Americans who are settled in this country hailed with 
delight the idea of their engines entering into direct com- 
petition with those of the old country, and, with that 
enthusiasm which constitutes so national and so charm- 
ing a feature of the sons of the star-spangled banner, 
they were quite ready to back the product of their own 
country against anything which could be put up opposite 
to it, to the extent of hundreds and thousands of dollars. 
Of course, it can scarcely be expected that the executive 
of the Edinburgh Exhibition should offer to defray all the 
expenses entailed in bringing about this importation, 
although they will undoubtedly endeavour to do what in 
them lies. Indeed, they have despatched another letter 
to the well-known Baldwin Company, inquiring whether 
an engine would be sent over, provided that all expenses 
were paid. If this amended proposition meet with 
approval, the services of some Atlantic line will be 
enlisted to secure a free passage to the visitor, and 
any other outlay will be met by appealing to the 
public for subscriptions. Even ineluding freight 
charges, the total expense cannot well exceed 
£1000, and this sum ought to be collected with ease 





from the public-spirited Americans and Englishmen 
whom the results of the trial would directly affect and 
interest. We await with great impatience the outcome 
of this second and pressing communication, but at the 
same time it is disappointing to our notions of American 
enterprise that there should have been any occasion for 
the further offer. According to world-wide tradition, our 
cousins over the water are so confident of the superiority 
of their wares over those of any other nation, and their 
proverbial “cuteness” is so great, that such an oppor. 
tunity of rey their skill ought to have been hailed 
with delight. Ifthe Baldwin Company decline to enter. 
tain the second proposal, we shall, however reluctantly, 
be compelled to doubt whether it feels so much confidence 
in its engines as appears in the newspaper press. 

English and American locomotives have been competing 
for many years in foreign and newly-opened countries, 
where the permanent way is generally laid down in a 
somewhat rough-and-ready fashion. In that class of 
work we are perfectly willing to render due praise to our 
rivals. We laboured under great disadvantages for some 
time, for the business was quite new to us, and there can 
be no doubt that we had much to learn concerning the 
requirements of a newly-civilised country. Our own 
roads have always been so carefully laid and so well 
maintained—we are speaking, of course, of modern times, 
not of a period coeval with the first struggles of the loco. 
motive—that our firms of engine-builders did not under. 
stand the possibility of an engine being wanted that could 
be repaired almost by an ordinary smith, and that should 
be so loosely articulated as to be able to keep on a track 
of most doubtful quality. The Americans, on the other 
hand, were quite at home in that respect. Their roughly. 
laid and, from their immense mileage, inadequately 
repaired lines of the Western States had so accustomed 
them to the use of engines adapted to such roads, that 
when it came to supplying other countries, they had not 
to depart from theirown type. Our men had to learn all 
this, and to revolutionise to some extent their existing 
practice; but now they have learned their lesson well, and 
we can compete with our rivals in any and every depart- 
ment of railway construction, and not only that, but produce 
better work at a cheaper rate. With regard to the con- 
duct of express traffic on lines of first-class construction, 
however, there has never been any adequate test of the 
respective merits of the two types. English railway 
management is one thing and American management is 
another, and different. Possibly our idea of the 
superiority of our service over that of the States may be 
totally erroneous, or it may be that the younger country's 
lofty scorn for the “ effeteness" of old-world civilisation 
is misplaced to the highest degree. We are accustomed 
to consider that our locomotives can run faster, keep out 
of the repairing shops longer, burn less coal, cost less to 
construct and maintain, and generally look neater and 
more business-like than the creations of the Transatlantic 
brain. America, on the other hand, holds that the only 
country in which locomotives are built and run properly 
lies under the shadow of the stars and bars. In sup- 
port of their statements they explain that the 
reasons which preclude the running of a magnifi- 
cent set of express trains such as are part of the 
common every-day experiences of this country, is that 
they have so many level crossings and stretches of single 
line, and that frequently the distances are so immense as 
to prevent any profit accruing from phenomenal speed. 
They can run fast enough when it is necessary, they say, 
as witness whole strings of records reeled off in “ making 
up” odd hours and half hours, where the speeds mount 
up to 84 and 87 miles an hour, or much faster than is 
possible here. Professor Hadley, who is an authority on 
such matters in America, will not countenance such speeds, 
which are, indeed, impossible ; but it seems fairly certain 
that, on occasion, the American engine can attain a speed 
for individual miles of about 78 miles per hour, which 
represents about the maximum of an English locomotive. 
As to endurance without repairs, an American engine was 
quoted, a few years since, as having run a wonderful 
average mileage of 87,000 between its visits to the shops; 
but, as was clearly shown in these pages at the time, 
this record cannot compare with that of our rail- 
ways. Moreover, we send our engines in for repairs 
frequently before it is absolutely necessary. Per- 
haps the inferiority of the American engine may be 
accounted for by the difference in the state of the roads, 
rather than by the less durable qualities of the machine. 
As to economy in coal, there can be no doubt of the actual 
fact; but, say our rivals, their trains are heavier than 
ours. The difference of prime cost and cost of main- 
tenance are explained by the higher price of labour in 
America, Appearance seems, finally, to be the only 
point of which we can boast, and even in this we shall 
probably soon be eclipsed. On many of our lines the 
engines are devoid of ornamentation in any form, and 
are neat almost to the verge of plainness; but signs are 
not wanting that the American builders are: following our 
example. A comparison of the earlier American engines, 
up to within a few years of to-day, with the modern 
practice shows a ruthless stripping of all that florid 
embellishment which once prevailed. Once more, we 
may be informed that as we gradually abandoned adorn- 
ments unnecessary to the working of the locomotive, s0, 
on the principle of the “ survival of the fittest,” they are 
eliminating superfluous brass and white metal. : 

Whenever it is possible, the best course to pursue with 
regard to a disputed point is to approach it without any 
bias. Consequently, it is not wise to attempt to form 
any absolute opinion relative to the superiority or 
inferiority of American to English locomotives for the 
conduct of express traffic on an English line. There are 
positively Ay oe to go on; and although national pride, 
joined perhaps to what other people call “ insular ignor- 
ance, may incline us to think that our engines are better 
than any others, that shall not prevent an impartial trial, 
if the Baldwin Company can be induced to send over one 
of its representative engines with its own particular 
runners, The American locomotive shall have fair play 
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: +; and if it prove to be better than any- 
in very Tan produce; 90 am the worse for us. If not, 
. oS 3 less will be heard in future about the transcen- 
vent merits of the American locomotive, and for this we 

ight well be thankful. A full report of all the results 
. waned could not fail to vo interesting and useful in 
po colonies—in New South Wales, for example. 





A CHANGE IN OUR IRON EXPORTS. 


; st nine years a change of some importance has 
Pred gon of the chief branches of the Northern iron 
trade—the export branch. In the year 1881, the exports of 

ig iron from the Tees were—to foreign countries, 495,000 
oe and coastwise shipments, 464,000 tons. In the past 
year the totals were—exports, 549,000 tons, and coastwise 
shipments, 410,000 tons, and thus the grand total shows very 
little variation. It is in the details that we notice further 
changes. The quantity of pig iron exported to Germany 
has doubled; that to France has fallen off sharply ; Sweden 
and Norway have increased their purchases of Northern crude 
iron, but there is a serious decline in the exports to Spain, 
and one still greater in those to the United States. But 
Australia and South America are commencing ae A to buy 
crude iron from that great source of supply, and there are 
large shipments to Japan and China. It would thus appear 
that, apart from Germany—which is ‘much enlarging its 
purchases—there is less iron being sent in the crude state to 
the great iron-making countries, and that more is being sent, 
in smaller quantities at first, to the countries that are scarcely 
classed as yet amongst the iron-producing districts. On the 
other hand, there is a much larger export of manufactured 
iron from the Tees in the interval. The increase in the ship- 
ments of manufactured iron and steel is one that is general, 
but it is especially apparent in the exports to India. Instead 
of some 20,000 tons of manufactured iron and steel being 
sent from the Tees to India, as was the case in 1881, 
there were last year 164,000 tons so mY In part, this 
increase is only nominal, for part of the iron so shipped 
used to be sent coastwise for transhipment, but it is now 
sent direct. But there is a proportion of the increase that is 
real, and that is traceable to the increased constructional 
work that is being carried out in India. In the same way, 
there has been a large increase in the shipments from the 
northern river to South America, but against that is to be 
set a decrease in the exports to the United States. Still, the 
general tendency of the manufactured iron and steel export 
trade has been satisfactory, and, as we have said, so, on the 
whole, has been the tendency of the export branch of the 
crude iron trade. The shipments of crude iron, however, 
from the Tees to Scotland, which rose to 858,000 tons, have 
fallen again to,283,000 tons, as is shown by the official state- 
ment of the Cleveland ironmasters; and what the Northern 
iron trade will have soon to do will be to gain back that 
coastwise trade that it had, and which has n falling off 
for some time. If this branch of the trade be regained, there 
should be, for many months ahead, an active trade in iron in 
the great producing district. 


ENGINEERS AND THE PRICE OF STEEL. 


Tnat the important question of steel prices will be forced 
upon the attention of engineers very prominently indeed 
during the year upon which we have now entered, there can 
be not the least doubt. The year was but a few days old 
when the ball was set rolling by the action of the British 
Steel Smelters’ Amalgamated Association. At their annual 
conference just held, delegates were present from most of the 
steel-producing centres of the kingdom, representing members 
of the Association to the number of 2700, and probably also a 
large number of men in various shops which at present do not 
belong to the Association, but which it may be reasonably 
expected will join it before long. Whilst agreeing in the 
wisdom of several of the decisions arrived at at this confer- 
ence, it is impossible even for a most disinterested critic to 
approve their demands for another 10 per cent. Within the 
last twelve months the steel smelters have received two 
separate advances of 10 per cent. each, making a total of 
20 per cent. in all, so that, even if the trade position at pre- 
sent was all that masters could desire, there might yet 
reasonably be a little demur on the part of employers; but 
asa matter of fact, the expenses of production are by no 
means yet counterbalanced by increased prices for finished 
steel. With hematites at 95s., and coke at almost famine 
prices, masters cannot afford to give an advance at present 


steel prices. In some districts it is estimated that the price 
of coal used by steel makers has risen 50 per cent. 
during the year, and some classes of steel-making pigs 


as much as 60 ay cent., whilst the corresponding gain in 
steel prices is only 33 per cent. Even admitting that if the 
average of all the districts were taken the case might be a 
little more favourable, it will yet be seen that steel manufac- 
turers cannot reasonably be e ted to pay more to their 
workmen at present, and the steel smelters must not be sur- 
prised if these demands, which are to be formally submitted 
on thé 18th inst., are firmly refused. Continued movements 
of this sort, however, cannot but ultimately force up the 
price of steel too rapidly, and it is greatly to the interests of 
the engineering as well as of the metal trades, that steel 


operatives during the present year should exercise reasonable 
moderation, 


SMALL CENTRAL ELECTRIC LIGHT STATION. 


Ix the United States at the present time there is a large 
number of small central electric light stations, some of which 
are located in towns containing a population of not over 
10,000 inhabitants. In Germany, Austria-Hungary, Spain, 
Italy, France, and one or two other countries, a few similarly 
small stations are in operation, but with the exception of a 
station now being erected in a town of little importance, no 
central stations on such a small scale are in existence in this 
country. France has now probably beaten the record, and 
the result is doubtless the smallest central electric light 
station in the world. This has been constructed in the town 
- Pont-de-Vaux in the Department of Ain, the local popu- 
ation being only 3500 persons. The system adopted is the 
modified Edison three-wire system, with feeders, and the 
plant consists of two steam engines, each of 40-horse power, 
driving by belting two Bovy dynamos, having an output of 200 
amperes at 137 volts pressure. The lighting of the streets 
- dwellings, &c., has been found very successful, but for 

e public Tighting only fifty 16-C.P. lamps have as yet been 
put up. number is, however, insufficient, and it is 


probable that an extension will take place. The station 


gen from the most distant lamp only half-a-mile. 
¢ Edison three-wire system requires two dynamos, but by 





employing a compensating device to re-establish the equili- 
brium between the two circuits, as first suggested by Professor 
Elihu Thomson, one dynamo can be made to answer the 
pu . This has been effected at Pont-de-Vaux, and each 
of the two circuits is fed by a dynamo connected to a com- 
pensating system consisting of two small dynamos run in 
parallel. Khotinsky incandescent lamps are employed, and 
current is charged for at the rate of £2 per 16-C.P. lamp per 
annum. 


PROPOSED CORK AND FERMOY RAILWAY. 


Amonast the projects initiated by the lodging of Bills for 
the coming Session, the only one which excites much interest 
coming from Ireland is the proposal to run a direct line of 
railway between Cork and Fermoy. The chief matter which 
gives interest to this scheme is the possibility or probability 
of its becoming the route for the American mails, and in this 
way, too, interests some of our own large companies. The 
Fermoy and Lismore Railway was constructed by and 
belongs to the Duke of Devonshire, and is leased by him to 
the Great Southern and Western Railway. This lease is 
about to lapse, and the — expect that it will be 
available to form a through route from Cork to Waterford. 
The American mails are at present carried from Cork to 
Kingsbridge, Dublin, from which station they have to be 
carted across the City of Dublin to Westland Row Station, 
and are run down to Kingstown by rail, from that to Holy- 
head by mail steamer, and on to London over the London 
and North-Western. Should Waterford ever come to be the 

rt of despatch from Ireland, the mails would be landed at 
Milford on our side, and from that on to London. On com- 
parison of the two routes it will be seen that the distances 
from Cork to Waterford will be only about one-half that to 
Dublin, and the carting across the city and subsequent trip 
out to Kingstown would be avoided. On the other hand, the 
sea route to Milford is somewhat longer, and between the 
trip from Milford and from Holyhead there is not much to 
choose. It is expected the line will be opposed strenuously 
by those railway companies adversely affected. 
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Thermo-dynamics, Heat Motors, and Refrigerating Machines. 
By Dr Vorson Woop, C.E., M.A., Professor of Engineering 
in Stevens’ Institute of Technology. Third edition, revised 
and enlarged. New York: John Wiley and Sons. 1889 


Tu1s is a book which fills us with despair, so compre- 
hensive an illustration is it of the incapacity of some pro- 
fessors to understand the wants of engineers. Of books on 
thermo-dynamics there is no end, and the numbers of 
them augment daily. They seem in a large measure to 
have taken the place of the volumes on statics, and 
stresses in bridges and roofs and such like, with which 
the technical book market was at one time flooded. It 
is beyond doubt that a useful practical treatise on thermo- 
dynamics is wanted; but a work like this before us is 
simply superffious. It is a big octavo, beautifully 
printed. Its great weight proves that in America they 
understand the art of “loading” paper. It is fairly well 
illustrated, and it is more than fairly well written. Indeed, 
Professor Wood's style is very good, but the book is none 
the lessasuperfluity. The preface led us to suppose that 
in this, the latest edition of a work not well known in 
Great Britain, we should find that the author, aware of 
the defects im other treatises, had supplied something 
which would be of use to engineers. ‘ After,” says our 
author, “ reading several works upon the subject, includ- 
ing those of the founders of the science— Rankine, 
Clausius, Thomson—I was most favourably impressed 
with the spirit of Rankine’s mode of discussing the sub- 
ject.” So far so good; but he, in the next few lines, 
qualifies his praise of Rankine. ‘“ But Rankine’s giant- 
like processes are not adapted to the wants of the 
average student. Article 241 of his ‘Steam Engine, and 
other Prime Movers’ reaches the height of sublimity in 
regard to terseness, comprehensiveness, and obscurity.” 
He next goes on to explain that his “aim has not been 
to bring down the subject to the comprehension of the 
reader, but to lead him up by a more easy and uniformly 
graded path to the same height, and, at the same time, 
familiarise him with the way by a free use of illustra- 
tions, exercises, historic references, and numerical 
examples.” 

When we come to examine the volume, in order to 
ascertain how far the promise has been kept, we find 
that it has not been properly kept at all. To all intents 
and purposes it is a volume built up out of the pages 
of Clausius, Rankine, and other writers. Its pages bristle 
with formule, some of them of the most involved and 
complicated character, but we search in vain for any 
adequate explanation of what these things mean suitable 
for the student. If Professor Wood wished to write a 
mathematical treatise on thermo-dynamics, we should be 
the last to say him nay. It is open to doubt whether he 
could improve on Clausius, but that is beside the question. 
What we take exception to is the circumstance that a 
professor of engineering should produce a mathematical 
treatise on heat engines which might, for all the 
use it is to the practising engineer, just as well bea 
treatise on conic sections. We do not question the value 
of the book as an exercise for mathematical minds; we 
do assert that it is only by great trouble the student of 
engineering can learn from its pages anything likely to be 
of use tohim. There are no adequate explanations of 
the why and the wherefore. Thereisnoroot work. The 
student may go throifgh the volume intelligently from 
beginning to end, and be no wiser concerning the true 
nature of the phenomena with which he has been dealing 
algebraically than he was before. This is not fulfilling 
the promise contained in the preface. It is not supply- 
ing something better for the student than Rankine or 
Clausius has already given. 

Professor Wood has, too, an aggravating way of touch- 
ing on a subject and leading his reader to believe that he 
is going to say something at once novel and good, and 
then disappointing him. Take, for example, his defini- 
tion of latent heat, “It is,” he tells us, “ heat which 
produces effects other than that of change of tempera- 





ture.” Nothing can be more vague than this; but he 
goes on to say, “ Strictly speaking, it is not heat, but is a 
measure of the heat which has been destroyed in pro- 
ducing effects other than that of changing the energy of 
the substance.” When we read the words, “it is not 
heat,” we hoped that at last we should have a definite 
explanation of the reason why the word “ latent” should 
never be applied to heat at all, but the passage as it 
stands is simply nonsense. The energy, for example, of 
steam is almost wholly due to the “ heat which has been 
destroyed.” Heat disappears in the performance of work 
ot the body heated, which work reappears as energy inthe 
y- 

In another place, speaking of air compressors, Pro- 
fessor Wood very properly explains for the benefit of the 
student that when air is compressed it is heated, and 
that there is a loss of useful effect. He then goes on to 
say: ‘ To avoid this loss, efforts are made, in the use of 
the best compressors, to prevent as much as possible the 
rise of temperature during the process of compression by 
injecting water into the cylinder.” Now, any student 
who is able to read the book at all will be able to ask 
himself how the injection of water can effect economy. 
“What difference,” he will say, “can it possibly make 
whether the energy represented by the work done in 
compressing the air is wasted in heating up a lot of water 
or a lot of cast iron pipes?” But no exp ion is 
vouchsafed. Not a syllable is said concerning the effect 
of water spray in an air-compressing cylinder on the 
diagram. passage we have quoted appears on 
page 63, and it is not until we have reached page 
303 that we find equations—320 and 321—from 
which it is deduced that isothermal compression requires 
less work than adiabatic compression between the same 
pressures, and we are told that a fine spray of water 
approximately secures isothermal compression; but con- 
cerning how much water ought to be admitted not a 
word is said. 

Again, in another place, speaking of the efficiency of 
refrigerating machines, we have the general proposition 
laid down, “It will be seen that a refrigerating machine 
is a heat engine reversed. Instead of transmuting heat 
into work, work is transmuted into heat.” This state- 
ment is altogether misleading. ‘‘ The operation,” we 
are told, ‘ of all refrigerating machines is essentially the 
same in principle. Condense the gas or vapour, deprive 
it of heat by diminishing its volume, lower its tempera- 
ture by doing work, then expand it; during the last 
operation heat is supplied by the articles to be cooled, 
and produces the refrigerating effect.” Here we have a 
fundamental truth entirely overlooked. A cold air 
machine, for example, worked in this way would be a 
dead failure. The expansion of a gas will not, as Pro- 
fessor Wood implies, produce cold. The temperature of 
the compressed air which has been cooled down, say, to 
60 deg. in a cooler, will still be 60deg., no matter how 
much it is expanded, unless it performs work during 
expansion. This is the reason why cold air machines 
always have two cylinders. In one of these the air is com- 
pressed, made hotter than the cooling water, and therefore 
able to surrender a portion of its heat to that water. Inthe 
other cylinder it does work, helping the steam engine 
which drives the compressing piston, and it is the 
exhaust air from the second cylinder that iscold. It will 
be seen that unless heat is transmuted into work there 
can be no cooling down, so that a refrigerating machine 
is much more than a heat engine reversed. 

We have no intention of going step by step through the 
book, and we can only call attention to certain portions of 
its contents. It is due to Professor Wood to explain that 
we have searched for those parts which are most 
likely to concern engineers, and deal with questions 
about which a professor ought to be able to render sub- 
stantial assistance, or teach sound doctrine in lucid 
phraseology. But it is almost impossible to turn to any 
page without finding something to criticise. What, for 
instance, is the meaning of the following passage, or has 
it any meaning? “We know that if air were com- 
pressed according to any law, and expanded according to 
the same law, there being no escape of heat by radiation 
between the states of expansion and compression, that the 
efficiency would be unity, but there would be no resultant 
work, even neglecting the friction of the engine.” He is 
speaking of compressed air engines. The riddle here is 
to find what Professor Wood means by “ efficiency.” 

The section of the book devoted to vapour engines— 
including, of course, steam—is by far the best. And we 
may venture to hope that when Professor Wood next 
takes up his pen he will use this as a groundwork on 
which to. build up something which will really be of 
value to an engineer student. Even in this section, how- 
ever, we meet with the same aggravatingly vague state- 
ments, half truths, and unpursued threads of instruction, 
to which we have already alluded. Here, for instance, is 
one, “The efficiency of an engine is the ratio of the 
work it can do to the energy of the heat absorbed.” The 
weak point here is that no hint is given as to what 
“work” means. Is it, for example, to be measured by 
an indicator, or by a brake, or by load hauled, or ship 
propelled a given distance? We are glad to find that 
our author warns his readers that it does not follow from 
Carnot’s theorem that “different substances worked 
between the same limits of pressure will be equally 
efficient, for pressures are not proportional to the abso- 
lute temperatures.” 

In conclusion, we may say that any student well up in 
mathematics may just as well buy this work as any other 
of the same class. So far as we have examined it, the 
formule are printed correctly. They are of the same 
character of course as those of Clausius and Rankine. 
Professor Wood has, in certain cases, simplified matters 
a little. The great defect of the volume is, as we have 
said, that it does not give the student much, if any, 
insight into the nature and causes of the phenomena with 
which the formule deal. As a text-book of reference it 
will be quite useless to engineers—but it does not pretend 
to be a work of reference, 
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EMERY WHEEL SURFACE PLANER. 





THIS machine is especially adapted for surfacing iron in the 
rough where but a small amount is to be taken off, and for finishing 
or cutting down work where the material is hard, as chilled iron, 
steel dies, punches, &c. On tempered work it saves drawing the 
temper and re-hardening, and the work is true when done. It is 
also adapted to finishing work that has been roughed off on a 
planer where it is desired to take out the tool marks. 

The emery wheel cuts as fast when the carriage is running back- 
ward as when running forward, and it will grind freely the very 
hardest castings. Castings have to be made only a little above the 
actual size to finish, as the surface planer only needs to remove 





enough stock to bring the work to a fine finish. The work can be | 


fastened to the carriage by the ordinary method used on iron 
planers. A folding hood nearly surrounds the wheel, which pre- 


vents the water flying off, and is adjustable to the wearing away | 


of the wheel. A centrifugal pump is attached to each machine 
piped with valve to regulate the flow of water on the wheel. The 


water is taken from a tank on the floor under the machine. A | 


channel on each side of the carriage catches the water and conducts 
it through holes drilled at the bottom of the channels, midway 
between the ends of the carriage, into the troughs cast to the sides 
of the planer-bed. An iron pipe on each side of the bed conducts 
it from the troughs to the tank under the machine, where the 
sediment settles, and comparatively clean water overflows from the 
top of this tank into a second one, where the pump takes it, using 
the water over and over. The pump furnishes a large supply of 
water, which prevents heating and drawing of the temper and gives 
a fine finish, and the grinding can be done much faster as a conse- 
quence. Moreover, it prevents loose emery flying on the working 
parts and on the neighbouring machinery. 

The machine has an improved system of idlers, to be fastened to 
the ceiling, for keeping the belt that drives the wheel at a proper 
tension. As the emery wheel is raised or lowered for work of 
different thicknesses the idlers are run in and out by a system of 
bevel gears and screws operated by a hand screw within easy reach. 
It is provided with a patent belt shifter for the carriage motion, 
which is arranged to start one belt enough in advance of the other 
to prevent all screeching of belts when reversing motion of carriage. 
The size shown is made in six different lengths, respectively taking 
on work of 4ft., 7ft., 9ft., 12ft., 15ft., and 18ft. long. The machine 
is made by the Springfield Emery Wheel and Manufacturing 
Company, and described in the American Jovrnal of Railway 
A ppliances. 








REID'S REDUCING VALVE. 


THE accompanying engravings illustrate a new reducing 
valve, patented by Mr. W. Reid, of Fenchurch-street. The 








drawings explain themselves very clearly. It will be seen that 
a single valve only is used, loaded by a leverand spring. The 
spring is outside, and at all times accessible. In order to 
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and pressei home with a set screw, as shown. The valve has 
been well tried with triple-expansion engines for letting down 





the pressure to that suitable for steering gear, windlasses, and 
jackets. 








PORTABLE SLOW-COMBUSTION STOVE. 


DomeEsTIc warming and ventilation, combined in a rational 
manner, are admitted to constitute most difficult problems, a 
great reason of the difficulty being that the conditions are 
almost constantly varying. The open fireplace—beloved by 
the English—is an admirable ventilator, while it does not 
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warm, at least uniformly and effectually: while the close 
stove—affected by continental nations—heats, often too effec. 
tually, while it does not ventilate. Unless some happy com. 
bination be hit upon, those who can afford it will possibly 
indulge eventually in two fires—one closed to warm, and the 
other open to cheer and ventilate. 

The fire place—not fireplace in its English sense—in Parig 
houses is of the same uniform model, a mere hearth and 
chimney, the opening being closeable by a descending apron 
or blower in the nature of a revolving shutter. Either wood 
logs are burnt upon dogs in the ancient style, or a cast iron 
basket, called grille, holds the coal, coke, or briquettes. The 
result in either case is rapid combustion, with an admirable 
heating of the chimney, which draws a large volume of air 
from every crevice in the room. 

At length, however, Parisians have become dissatisfied 
with the calorific effect of the half-crown’s worth of wood 
usually consumed in a day, with the ngoonatly of re-kindling 
after a temporary absence, though the English often enjoin, 
“ Ne laissez pas sortir le fou (sic) de ma chambre,” at the 
risk of a companion left behind being kept in durance vile 
asa maniac. Since the 1878 Exhibition, a large number of 
slow combustion stoves have been devised, mounted on three 
small wheels, so as to be moved from room to room as 
required. From the fact that the engineer, Choubersky, was 
among the first inventors, and that the company called after 
him supplies a large proportion of these stoves, they com- 
monly the name of “ Choubersky,” just as the Exhibi- 
tion railway was spoken of as the ‘“‘ Decauville.” 

The { majority of these caloriferes, the leading varieties 
of which were shown at this year’s Exhibition, have, however, 
the great defect, as reported by Dr. Lancereaux to the 
Académie de Médecine, of depending only on a sand joint for 
the prevention of danger from asphyxiation. The combus- 
tion is regulated by throttling the exit orifice, so that the 











gases generated from the fuel have a tendency to escape into 


| the room through the joint between the cover and the fuel 


receptacle. 
This grave defect is obviated by M. Ognard, a vertical sec- 


| tion of whose portable slow-combustion stove, brought out 


since the Exhibition opened, is shown by the annexed engraving. 
A is the combustion chamber, terminating in B, the 
fuel receptacle, while C is the exit orifice for the 
products of combustion, and any gas which may be 
generated. D is the cover, with sand joint—in this 
case merely a supplementary precaution — to permit 
of filling the receptacle, when the sheet iron bell E. must also 
be withdrawn. This bell leaves an annular passage F, round 
the fuel receptacle and in communication with it, by which 
passage the gases from the fuel are drawn off, as soon as 
generated, by the draught through the pipe and chimney, 
while at the same time, an induced current of air from the 
room enters at H, passes all round and over the bell by G, 
and is drawn off at C, thus rendering the sand joint super- 
numerary. The degree of combustion is regulated by the 
annular plates K and K!, in the nature of an open-and-shut 
ventilator with apertures L L, moved by the handle I. 

These plates, however, are so arranged that they can never 
entirely cut off the air supply, but always leaving sufficient to 
keep the fire just alive. M is a shaking grate for freeing the 
fire from ashes, which fall into the receptacle below, con- 
veniently shaped like a shovel for easy withdrawal and also 
insertion under a possible accumulation. A newer and still 
more effective arrangement for clearing the fire consists of @ 
double grating like the interlaced fingers of two hands placed 
together. In this case the slot in the casing, for permitting 
of a vertical as well as horizontal shaking of the grate, serves 
also as the air inlet. N isa water pan for restoring the 
requisite humidity to the air in the room, through the open- 
work cover; and a copper boiler, with tap of segmental 
circular section, may be hung over the exit orifice—the 
hottest part—for furnishing water nearly at boiling point. — 

The stove will burn coke or poor coal, but anthracite is its 
best and natural fuel. A charge of 8 kilogs., or 17} lb., will 
last twenty-four hours with average firing, or seventy-two 
hours damped down so as not to become a The 
Entrepdt d’Ivry—which, by the way, has adopted as its 
trade-mark the old Punch picture of ‘‘ A Seasonable Present 
—delivers a sealed sack containing 50 kilogs., sufficient for 
an average week’s supply, for 3f. = 2s. 6d., so that compared 
with the open wood fire the cost of the the stove is amply 
liquidated in a winter, while the difference of efficiency is too 
evident to need expression: 
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THE PARIS 


EX HIBITION.—100-HORSE GAS 


ENGINE. 


M. DELAMARE-DEBOUTTEVILLE AND M. MALANDRIN, INVENTORS; MR. THOMAS POWELL, ROUEN, CONSTRUCTOR. 





y 3 ED N.—100- SE GAS 
TE AR Se — | was very intermittent, never attaining the maximum, and 


EEGUSS. | seldom one-half; and the Dowson gas was obtained from a 

THE gas engine shown in the annexed cut and by the producer of only 25-horse power capacity, so that half the 
figured sections on this page, is the largest hitherto made, | normal power was rarely exceeded. The consumption of coal 
having given out 100-horse power on the brake when running | was about 500 grammes, or 1-1 1b. per brake horse-power per 
with Dowson gas. A single 50-horse gas engine on the Delamare- hour, 550 grammes being the outside consumption. The best 
Deboutteville and Malandrin principle has been running for | utilisation of gas was obtained with 107 revolutions per 
eighteen months at Marseilles, driving a flour mill. The ‘minute. The principle of this engine is fully described, 

































































| that there was considerable back-lash and rattle. The load | 


Admission is given, normally and on an average, every other 
stroke. The governing arrangement is no less simple than it is 
ingenious. The horizontal shaft, driven by bevel gear from 
the main shaft, works—by a crank, block, and frame—theslide 
valve, which is a mere flat casting, at the end of the cylinder, 
and synchronously with the stroke. The same shaft also gives 
@ reciprocating motion, in a plane at right angles to the axial 
vertical plane of the cylinder, to a finger chisel-shaped at both 
ends, and turned up at the outer or far end. The finger is 
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cngine illustrated, designed by the above-named inventors, and 
made at the works of Mr. Thomas Powell, Rouen, drove the 
various pumps, large and small, that were exhibited at Paris, 
i a shed on the banks of the Seine, near the Exhibition 
pumping station. The drawings show the extent to which 
the engine is entitled to its name of “Le Simplex.” 
It is quite distinct from the English Simplex gas engine. 
The engine at the Exhibition laboured under many dis- 
advantages. The bevel gear for driving the shaft which 
actuates the admission and exhaust valve was not trimmed, so 





together with the slide valve, in M. Delamete’s paper read at | 
the Paris meeting of the Institution of Mechanical Engineers, 
and yo agen in these columns.! It may be stated, however, 


that the ignition is effected by the explosive mixture being 
brought into contact with a succession of sparks, practically 
continuous, from a constant current battery, just after the 
dead point is passed; and this arrangement, as regards the 





1 See Tue Encinern of August 10th and 23rd, pp. 148 and 100. 











Mabe Stoxin. Guy. 


kept in an oblique position by a spring, so as to miss a notch 
in the end of the admission valve-spindle, until it—the finger 
—is brought into a horizontal position by the adjustable pen- 
dulum governor catching the up-turned end. The pendulum 
is moved out of vertical at each stroke by the finger; and it is 
only when its fall occurs before the reciprocation of the finger, 


| synchronous with the stroke, that the admission of the explc- 
period in the stroke, affords the most economical results. | 


sive mixture is afforded. In other words, when, through the 
absence of continued impetus, the stroke becomes slower 
than that for which the pendulum governor is ‘regulated, the 
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trip is overtaken by the pendulum, and its position changed 
from oblique to horizontal, so as to open the admission valve, 
thus allowing the explosive mixture to enter the cylinder. 
The exhaust valve, shown in section in the upper of the two 
longitudinal sections, is kept closed by springs until opened 
by a cam, keyed cn the horizontal shaft, which latter also 
carries the lever, rod, and lever of special form, with shifti 
fulcrum, shown in the lower of the two cross sections. The 
water for keeping the cylinder cool, is circulated by a small 
centrifugal pump driven by a belt. The engine only occupies a 
space over all of 7 metres by 34 metres, by 3 metres high, 
weighing 25 tons. It is generally possible, by hand, to pre- 
vent stoppage on the centre, or at an inconvenient portion of 
the stroke; but should this happen, and for facilitating the 
start if necessary, there is a windlass arrangement for turning. 
The crank, disc, pulley, and fly-wheels of the Exhibition engine 
are designed rather in excess of requirements, and the same 
patterns would be used for a 150-horse power engine, with a 
slightly increased diameter of the cylinder. The cylinder 
lubricators are sight feed; and all the others are cylindrical 
boxes for receiving grease of the consistency of vaseline, which 
is forced on to the bearings as required by a part turn of the 
screw cover. 








UNSKILLED LABOUR IN MINES. 

THREE important movements are at present agitating the 
collier community. One is the increase of wages, another 
the reduction of the hours of labour, and the third, that of 
which less has been heard, is the employment of unskilled 
labour in mines. Wages have been sent up by bounds—but 
if the miner makes up his mind to work less, his condition 
will only be improved to the extent that he receives more 
money for doing less labour. This, of course, is a gain to 
the collier, who is naturally desirous of seeing more of the 
daylight than he has done in the past; and if he spends 
his increased sunshine with his wife and family in rational 
recreation or domestic enjoyment, the new condition will be 
a benefit, not only to the coal-getter and his household, but 
to the whole community. The third question—unskilled 
labour in the pits—touches a delicate point, on which Union 
officials, like doctors, take leave to differ. Speaking in 
Derbyshire this week, Mr. Haslam, secretary of the miners 
in that county, controverted the theory that an unskilled 
eps should never be allowed to work ina mine. This he 
neld to be an impossible argument, as all beginners were 
unskilled. He believes, however, that “‘ the great bulk of the 
trouble miners have with regard to their wages, and to the 
taking away of their independence until it reached zero,” 
mainly arose from the influx of men into their collieries who 
had no right to be there. They were made into full-blown 
colliers, and held up as a terror to the skilled workman. To 
the outside public a more important question is the danger 
to life in having unskilled people down a pit. It is quite 
true, as Mr. Haslam says, that one unskilled man might 
cause the death of every other man in the mine, no matter 
how well trained or experienced they might be, and few 
people will be disposed to quarrel with his argument that 
“the miners had a perfect right to say a word as to who 
should be employed by them, and they had also a right to 
have these men working for them under such conditions that 
they would be able to keep them out of mischief and away 
from danger.” It is from this standpoint, more than that of 
rivalry in the labour field, that the miner will meet with 
public support in his appeal that the perils of the pit may 
not be increased by ignorance and inexperience. 








AMERICAN ENGINEERING NEWS. 


The Brooklyn Bridge.—The report of the trustees and officers 
for the year ending December Ist, 1889, has been issued, and 
shows that the growth of the traffic and revenues has steadily 
continued. The receipts from tolls were 1,020,956°63 dols., 
divided as follows:—Promenade, 19,396°12 dols.; carriage-ways, 
69,587-12 dols.; cable railway, 931,973°39 dols. The ngers on 
the railway numbered 33,954,773, as inst 30,331, 283 in 1888; 
the foot passengers numbered 3,195,687. The total number of 
passengers was 37,150,460, an increase of 4,033,644 over that of 
1888. The total expenditures amounted to 1,267,115°19 dols., 
and the total receipts to 1,120,024°16 dols. The expenditures 
include payments of 100,000 dols. to the city of Brooklyn and 
50,000 dols. to the city of New York. There are now in service 
sixty cars, 50ft. long, and six locomotives. The engines are four- 
wheeled saddle tank engines weighing about fifteen tons. The 
cars were built by the Pullman Car Company. They have a row 
of seats on each side, a stove and Baker heater, and platforms and 
doors, and also a door in the middle of each side. All the cars 
are equipped with vacuum brakes, operated by an excentric on 





one axle, the brakes of each car being operated independently, 
there being a gripman or brakeman to each car. ch car is 
carried on a pair of four-wheeled trucks or “‘ bogies.” During the 


busy hours of the morning and evening, the trains are made up of 
four cars, and are run on a headway of 90 seconds. On occasions 
when from any accident the cars cannot be run by the cable, a 
single shuttle train is run on one track, consisting of four cars with 
an engine in front and behind; a heavy train requires two engines, 
the grade of the river span being about 3 per cent. The present 
capacity of the railway is inadequate to the demands of the traffic. 

Missourt Ricer bridge.—A second bridge is to be built across the 
Missouri River, at Sioux City, Ia. It will be a long structure with 
two draw spans, costing 60,000 dols. each, and the total cost will 
be about 1,120,000 dols. It will carry railway tracks, a highway, 
sidewalks, and acable railway. It is to be for the new Pacific Short 
Line Railway, now being built from Sioux City to Ogden, Utah, 
and the cost will be shared by the Chicago, Milwaukee, and 
St. Paul Railway, which will thus get a Western outlet over the 
new line. The Pheenix Bridge Company has the contract. The 
Short Line wanted to use the present Chicago and North-Western 
bridge, but necessary powers were refused. 

Elevated vailways.—At Chicago the company owning the fran- 
chise for an elevated line on the Meigs system of a single girder 
with wheels running at an angle of 45 deg., straddling the girder, 
and with horizontal driving wheels for the engine, has commenced 
work, but now wants to build a road similar to those at New York. 
The introduction of this system has been attended with much 
opposition, and it seems likely to be again defeated. At Sioux 
City, Ia., an elevated railway 14 miles long is to be built, bringing 
a suburban line into the heart of the city. It will be a double 
track line. At Jersy City, N.J., an elevated railway is to be built 
for the Jersey Central Railway ferry, through a suburban district. 
The columns are to leave a clear width of roadway of 30ft., and 
the clear headway is to be at least 13ft. from street grade. The 
use of steam engines is prohibited, and the line will be operated by 
a cable or by electricity. The fare is not to exceed five cents, and 
the company must pay the city 10 per cent. of its profits when it 
can pay a dividend of 6 per cent. on the cost of construction. 

unicipal ownership of gasworks.—The municipal authorities of 
Wheeling, W. Va., purchased the gasworks in 1868 for 176,000 dols. 
The price was then 2°50 dols. per 1000 cubic feet, but has been 
reduced to 75c. since the city has been operating the works. Under 


city management the profits were applied to paying the debts and 
putting in modern improvements, which was done without any 
taxation. The plant is now valued at 500,000 dols. The works 
are out of debt, and there are no dividends to be paid, so that a 
very low rate can be charged; and it is expected that as further 
improvements enable the gas to be manufactured more cheaply, 
lower rates still will be established. In spite of the low rates, the 
works turned into the city treasury 27,166 dols. There are eight 
cities owning and operating their gasworks, viz., Richmond, Dan- 
ville, Alexandria, and Charlottesville, Va.; Philadelphia, Pa.; 
Bellefontaine, O.; and Henderson, Ky. The prices range from 
1-62 dols. per 1000 cubic feet at Alexandria, to 75c. at Wheeling. 

Sea wall.—The construction of the new sea wall at San Francisco, 
Cal., is being carried on as rapidly as possible, a night gang of men 
being employed, and working by electric light, on the timber 
foundation of the concrete wall. In this work 2458 piles and 
516,000ft. of lumber will be used. The piles are cut off under 
water, and capped with 12in. by l4in. timbers. Upon this flat 
surface will be sunk the caisson and concrete filled in to tide level. 

Police signal.—A system of signalling to call the attention of 
policemen is to be tried at Baltimore. It is used in connection 
with the patrol box system, and notifies the policeman to ge to his 
box and communicate with headquarters. A semaphore arm is 
attached to the stem of the gas lamp on the top of the patrol box, 
and is operated by wire from headquarters; the setting of this 
arm sets the ringing, so that — may notify the policeman 
if he is not at hand, and at night makes a flash t of the gas 
lamp. The turning of a handle inside the box, which can of course 
only be entered by a policeman, stops the gong and flash light and 
lowers the arm. By this means, in case of a fire, riot, &c., the 
police force could be promptly concentrated, orders being given 
through the telephone placed in all the patrol boxes for regular 
use. The patrol box system is in successful operation in New 
York, Brooklyn, Chicago, and other large cities, and experiments 
are being a with this new signal addition. 

River steamboats.—Contracts have been let for three steamboats 
for a new Mississippi River line running between St. Louis and 
Kansas City. They will be 250ft. long, 46ft. beam; the engines 
will have cylinders 20in. diameter by 7ft. stroke, and steam will be 
supplied by four boilers 42in. diameter and 22ft. long, with four 
10in. flues. The boats will be equipped with electric light. They 
will cust 200,000 dols. each. 

Nicaragua canal.—San Francisco contractors have sent four 
engineers to examine the route of the canal, and report upon the 
nature of the work. These contractors propose to bid on the 
heaviest parts of the work, the canal company having made pro- 
vision for dredging through the alluvial soil on the east portion of 
the canal. The preliminary work is well under way, and active 
construction is expected to be commenced early in the spring. 

Block system.—The Pittsburg, Fort Wayne, and Chicago Rail- 
road will establish the block system between Allegheny, Pa., and 
Highland, a distance of thirty-six miles. 

Water power.—The New York Hydraulic Power Supply Company 
recently applied for permits to lay 10in. mains in down town 
streets for supplying water for power pu s. The pressure pro- 
posed was 750 i In return for the seiilenes asked, the company 
would agree to pay 5 per cent. of its gross receipts to the city, 
and to supply the fire department with water, south of Houston- 
street. 








AUSTRALIAN ENGINEERING NOTES. 
(From a Correspondent.) 

In addition to the requirements of the New South Wales 
Railway Commissioners for Locomotives, it should also be 
borne in mind that large orders will shortly be placed for 
carriages and wagons and extensive repairs. Tenders have 
recently been let to Hudson Brothers, Sydney, for twelve lavatory 
carriages, fifty sheep vans, and twelve brake vans, and three com- 

lete trains—carriages—for suburban traffic, and to R. T. Ball and 

‘o., Goulburn, for 400 eight-ton iron hopper wagons, the last- 
named firm being a new competitor in this branch of work. The 
Victorian Government are also awakening to the fact that their 
rolling stock is inefficient for the demands made uponit. At the 
present time Victoria has 2250 miles of railway, and has 6099 trucks, 
while New South Wales has 3201 more trucks with less mileage. 
A Bill has just been passed by the former Colony, of which the 
following amounts are to be appropriated :—New rolling stock, 
£1,000,000; locomotive, carriage, and wagon workshops, Newport, 
£30,000; towards engine, carriage, and repairing bone. fuel, plat- 
forms, &c., £50,000; permanent way materials, £500,000; towards 
interlocking, £25,000; new lines, duplications, extensions, and 
repairs, and alterations to stations, £785,565. A vote for an in- 
creased amount than the above-mentioned for rolling stock is 
shortly anticipated. It was proposed in the Legislative Assembly 
to order 1000 wagons from England, but the protectionist section 
want all the trade to be confined to the Colony, which at present is 
inadequate to meet the demands. 

The directors of Hudson Brothers, Sydney, have advised Mr. 
Henry Hudson, the managing director, to proceed to England 
with a view of securing the services of a competent locomotive 
manager, and obtaining additional machinery, in the event of that 
firm securing the order for building the locomotives required for 
the New South Wales railways. ‘He is expected to sail by the 
s.s. Britannia, which leaves Sydney on the 7th December. 

Artesian well-boring is rapidly increasing in New South Wales 
now that the Government has ra be the matter fully in hand, and 
from the effective results obtained is likely to lead to a still further 
increase in this direction ; nineteen bores have just been let to the 
Australian Water and Mineral Boring Company, and seven bores 
to the Petrolia Boring Company, while sixteen more bores are at 
present advertised for public tender. 

Mr. G. James, machine tool maker, West Melbourne, has 
recently finished and delivered to the order, of the Victorian 
Government Locomotive Department six steam hammers of the 
following dimensions: — Three hammers with cylinders Qin. 
diameter; length of stroke, 24in. Three hammers with cylinders 
1l}in., and stroke 27in. The hammers’ heads are forged steel, 
with steel faces fitted in with dovetail and key. These hammers, 
are all fitted with patent water separator for preventing water 
from getting into the cylinder. The main valve is a hollow 
cylinder, balanced and fitted with two spring over rings, and they 
are all working at the New Locomotive and Carriage Works, 
Newport, and are, we are informed, giving every satisfaction. 








A SOUTHERN STRIKE. 


THE following memorandum has been sent to us. It is not often 
that the direct utterances of trades union leaders are made public, 
which is to be regretted. The methods of men who SS SO 
much influence ought to be understood ; and this is impossible 
without publicity. The memorandum in question is: ‘‘ Extracts 
from the Boilermakers’ and Iron Shipbuilders’ Monthly Report for 
December, 1889 (pages 10, 11, 18), and addressed to the Members 
of the Society from the Society’s Offices.” 

Special notice.—Most of you will have observed that the South 
Wales trade report for October contained information that the 
shop of Messrs. Mordey and Carney, Newport, Mon., had been 
regained to our 8; but within the brief space of time that 
has elapsed since then another change has taken place. Regard- 
less of promises (supposed to be honourable) made to our repre- 
sentatives—but as soon as the large vessel was completed on which 
our members were engaged—the firm has, without notice or 
warning, Pa carpenters and non-society men on to do our work 
nor would they listen to reason or ent when _remonstrated 
with. They treat us as a Society with the test indifference 











and —s We at once ordered our members to be withdrawn, 
and declared the shop closed against the Society. Now this firm 








for a long period have had the game all their own way, but we 
think the time has now arrived when we should exercise the power 
we as a trade Society, and teach Messrs, Mordey and Carney 
that if they endeavour to crush our Society in their locality, we 
have the means at our disposal of retaliating, and mean to use it, 
We have therefore decided “that the members of our Society shall 
not work or execute any repairs in any part of the country on 
board any ship, steamer, or any other class of vessel or boiler that 
may have undergone any repairs in connection with our trade at 
the hands of carpenters, shipwrights, or non-society men at the 
docks or in the employ of Messrs. Mordey, Carney and Co,, 
Newport, Mon.” A list of such vessels will be —_ by the South 
Wales delegate, their movements noted, and published monthly 
in the report, and all secretaries of seaport lodges will keep a 
register of them for their guidance, the same to read over at 
every meeting of the branch. Any member found working aboard 
any of the vessels published will be fined the sum of £5—tive 
pounds—for such offence. 

South Wales district.—We request the attention of our brothers 
in society to the following :—After two months of possession of 
the blackleg yard of Mordey and Carney’s, Newport, and at a time 
when we were in good hope of being able to keep the shop, the 
firm, without a moment's notice, took the carpenters back to do 
the ironwork. Our men were withdrawn, with council’s permis- 
sion, and placed on strike pay. Our district committee being 
summoned together, they passed a resolution to ‘‘ boycott” every 
vessel repaired by the blacklegs, This has been done with good 
results. One of the largest shipowners in Cardiff promised us last 
week that no more of his come aaelll be repaired by non-society 
men. But while we can do much here, we want our friends in the 
north and other ports to refuse to work on any of the vessels 
known here as the “‘ Black Fleet,” a list of which we append. Let 
us act loyally together upon these lines, and Mordey and Carney 
will soon have to come under. They are already losing a number 
of vessels that they have been accustomed to repair for years past. 
When shipowners, &c., learn that our men will not repair vessels 
in any other port that has been done at Mordey and Carney's, 
they will soon change their shop, and Mordey change his mind. 
Hoping this will be taken note of, 

Yours, in trade and unity, 
J. McAu ey, District Chairman. 
J. Cann, District Secretary. 
F. A. Fox, District Delegate. 

Black Fleet :—S.S. Mardy, s.s. Auckland Castle, s.s. Martha 
o'Crail, s.s. Valin of France, s.s. Protos, s.s. Signe, s.s. County of 
Durham, s.s. Corring, s.s. ~y Fisher, s.s. Nettley Abbey, 
s.s. Springhall, s.s. Marrian, s,s, Irwin. 








THE TORPEDO BOAT CUSHING. 


THERE is no doubt that the new sea-going torpedo boat No. 1, 
bearing the name of Cushing, will be the finest of the marvellous 
productions of the blind boatbuilder, Herreshoff, from whose yard 
she will soon be launched. Commander G. A. Converse, U.5.N., 
has charge of her construction. She is 138ft. long, 15ft. wide, 
10ft. deep, and draws 4ft. 4in. Her displacement is about 
100 tons. The Cushing is required by contract to make 22 knots 
an hour. For every fourth of a mile above 23 knots per hour, 
Uncle Sam offers to pay the blind boatbuilder a bonus of 1500 dols., 
and for every quarter of a knot above 24 knots per hour, he will 
pay Mr. Herreshoff a bonus of 2000 dols. 

e Cushing will be an extraordinary powerful craft. That 
ocean greyhound, the steamer City of Paris, has a displacement of 
10,000 tons and 16,000-horse power, a ratio of horse-power to dis- 
placement of 16 tol. The Cushing's displacement will be just 
103 tons, and her maximum horse-power 1600, showing a ratio of 
16 tol. So that if her model is all right—it is that of a long, shoal 
water flyer—she may be calculated upon to do some wonderful 
things. The hull of the Cushing is divided into eleven water-tight 
compartments. All the quarters are plainly but very comfortably 
furnished. She will carry 35 tons of coal, and will have a coal 
endurance at maximum speed of 3000 knots. The hull is built 
throughout of steel plates, and there are over 125,000 rivets in it. 
By means of steam ejecting apparatus in each compartment and 
the donkey and other pumps, this little steel wonder should be able 
to blow out a volume of water equal to her own bulk in ten minutes, 
so that she can readily be kept afloat, even if badly injured. For 
61ft. of the amidship length the hull is practically double, the coal 
bunkers sheathing her sides to that extent. 

Above the water-line the Cushing will show only two conning 
towers and two smokestacks, A whaleback runs from the forward 
conning tower to the bow. The whole deck is of steel, and curved 
so as to deflect shot, 

In every respect, save in the condenser, the Cushing is a twin- 
boat. The two Thorneycroft water-tube boilers were built by the 
Continental Ironworks, of Brooklyn, N.Y,, and are the first of the 
kind constructed in this country. They consist of two water legs 
and a round steam drum arranged somewhat in the shape of the 
letter A. Between these run the water tubes of the boiler, so bent 
as to present the greatest amount of heating surface. Each boiler 
has 34ft. of grate surface, 1800ft. of heating surface, and two miles 
of steel tubing. The fire-rooms are arranged on the closed stoke- 
hold principle. They will be closed nearly air-tight, and an 
efficient fan blower will force air down from an opening in the 
deck. The coal bunker protecting the engine will be drawn upon 
only after the others have been cleaned out. 

In the Cushing’s engine-room is the maximum of power in the 
minimum of space. The main engines are two sets of five-cylinder 
quadruple expansion engines of -horse power, and there will be 
a total of twenty-eight steam cylinders on board. The high- 
agg cylinders are 1ljin. in diameter ; the first intermediate 
6in., second intermediate 22in., and low pressure 22in. The 
stroke is 15in., and the cranks are set so as to give the least vibra- 
tion. The two main shafts are 5}in. in diameter, 61ft. long, are of 
forged steel, and will carry twin propellers of manganese bronze 
4ft. 2in. in diameter, with 8ft. pitch, A reducing valve will allow 
the use of direct steam at starting. The engine will be almost 
noiseless, and can easily be reversed by one man, It has been 
tested to three times the tensile strain required. The engine- 
room will be manned at each watch by two engineers, two oilers, 
and two water tenders. 

The conning towers are of jin. steel, with double sliding doors, 
arranged so that one, if injured in action, can be substituted for 
another. The towers are lighted by bull’s-eyes, and their domed 
tops may be elevated by screws, so that 4in. clear space about the 
horizon may be had. ith towers are fitted with steering appara- 
tus, engine room telegraph, and with voice tubes connecting the 
two towers. The command will be in the forward tower until that 
is disabled, and will then be transferred to the after tower, where 
every movement made from the first has been duplicated by 
mechanical appliances. The forward tower has a steam tiller that 
will throw the helm from hard-a-port to hard-a-starboard in three 
and a-half seconds, or before the vessel can travel her length at 
full speed. The rudder ropes are of wire. 

The automobile torpedoes will be fired at a speed of 40ft. per 
second, while the Cushing is travelling 38ft. in the same time. 
They will be discharged by an explosive compound. The two bow 
torpedo tubes are placed under the whaleback at an angle of 3 deg. 
with the horizon. They are 14ft. long. and 14in. indiameter. The 
Cushing will also carry other torpedo tubes and nee 
mounted on deck. It is expected that the vessel will 
when in action by connecting the compartments with tae outer 
jacket of the smokestack. e deck lights are so arranged that 
they may be darkened when in action at night. The ship will be 
y electricity. If the present winter is an open one it is 





fire guns 
ventilated 





lighted 
likely that the Gushjng will be launched before March, and will be 
immediatel subjected to her speed trials on Narragansett Bay.— 


New York Sun. 
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THE N, COAL, AND GENERAL TRADES 
as BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


MHE i ’ quarterly meetings have been held this week, and 
ie wenn ene rs large gatherings of iron and steel men 
— all parts of the kingdom. ly was this so at to-day’s 
frevhurae ay—meeting in Birming ,» when a very numerous 
attendance came together, iron and steel masters and merchants 
b ing present from most of the other centres of the kingdom. 

mT chief feature of the market was the exceeding strength in 
the pig iron trade. There has not been so great firmness in this 
de : tment for a very long while past as was observable to-day in 

Binmingham. Many brands of pigs were not to be had for love 

or money, quotations being wholly withdrawn. es. 

7 Agents were under telegraphic instructions from principals not 
to sell at any price, in consequence of the exceeding scarcity and 
high prices of cokes and coals and ore, and of the expectations that 
~ a. of pigs will further advance as the quarter a ‘ 

, This stringency in the matter of supplies was especially notice- 
able as regards hematites. The Barrow Company were wholly off 
the market, their representatives being forbidden to give any 
quotations, and the same condition of affairs applies to certain 
cther of the hematite makers. The scarcity in hematite ore sup- 
ilies is becoming a very serious matter for producers, and they 
a at all see their way out of thedilemma, Agents who were 
in a position to quote asked very high prices, as much as 95s, 
delivered here for Carnforth forge hematites, and 92s. 6d. to 95s. 
for other west-coast makes, Compared with the prices a quarter 
these figures are an advance of no less than £1 5s. per 


— and compared with the rie of the January quarterly 
meetings last year, an advance of £1 17s. per ton. 


Midland pigs were almost equally as strong as hematites, and 
almost equally as scarce as regards favourite brands; but since 
there is a greater variety of choice in this trade, buyers were not 
quite so much tied as in the case of steel-making pigs. Yet there 
was great complaint of the difficulty of placing orders, and sellers 
on their part were not at all anxious to do kt : 3 
who managed to place good contracts considered themselves 
oe were very strong at 80s, upwards, delivered here, for 
Lincolns, and sales were made freely at this figure, and 76s. 6d. to 








77s, 7d. for Northamptons and Derbyshires. ese are in 
advance on the October quarterly meetings of £1 to £1 1s, and 
£1 2s,, and an advance, compared with the correspond t 


of 1889, of no less than £1 15s, per ton, The Thorncliffe brand of 
pigs were quoted 85s., and Wingerworth pigs 77s. 6d. 

Staffordshire pigs fully participated in the strength in other 
descriptions, oad, makers reported themselves very busy and with 
contracts booked ahead quite as much as they cared for. They 
were this—Thursday—afternoon very careful about booking further 
forward, and declined many of the offers made owing to the cer- 
tainty which exists of further rises in coal and other raw materials, 
and workmen’s wages. 2 

Best cold-blast pigs quoted by some firms as high as £5 15s, 
per ton, and hot-air all-mine pigs £4 10s. to £4 15s, per ton. Con- 
trasted with last quarter-day these figures are a rise of £1 15s, to 
£2,and compared with January of last year an advance of £2 15s, to 
£3 per ton, Some all-mine makers, however, refused to quote at 
all this afternoon, except against specification. 

Staffordshire part-mine pigs were quoted 76s. 6d. to 77s. 6d. per 
ton, and common iron rose to the very high figure of 67s, 6d. for 
forward sales, an advance of £1 per ton compared with the Octo- 
ber meetings, and of £1 12s. 6d. to £1 15s. compared with a year 
ago. 

“The manufactured iron market fully reflected the great strength 
in pigiron, and makers were exceedingly firm in every depart- 
ment. No addition was made to marked bar prices on the week, 
but the 10s. advance declared on January 1st was fully maintained. 
Makers were not willing to book orders far forward, and the 
impression was this afternoon very general that the commence- 
ment of February will see a further advance of 10s. 

Ironworkers’ wages will certainly considerably advance with the 
beginning of February, as the result of the accountants’ ascertain- 
ing of the average selling prices for December and January, and 
it is thought that ironmasters will advance prices to cover them- 
selves. £9 10s. was to-day the minimum for marked bars, which 
is an advance on the October quarterly meeting of £1 per ton, and 
on the January quarterly meetings of last year, £2 to £2 10s. 
Hoops relled by the list houses were £10, and plates £11, 

The new price list of Messrs. Noah Hingley and Sons shows 
Netherton crown best bars, £9 10s.; best rivet iron, £10; double 
best plating iron, £10 10s.; treble best, £11 10s. 

The new list of William Millington and Co., Summerhill Iron- 
works, Tipton, shows prices as, Summerhill crown bars, £9; S.H. 
crown bars, £9 10s.; cable bars, £10; best cable bars, £11; best 
best bars, £12; best rivet iron, £10 15s.; best best rivet, £12 5s.; 
plates, £11; best boiler plates, £11 10s.; best best boiler plates, 
£12 10s, at their works. 

Common bar makers quote higher prices than they have done 
for a long time past. ey ask as much as £8 15s. for bars, a 
price which is higher than a quarter ago by £1 12s. 6d. to £1 15s. 

yer ton; and as compared with the January quarterly meetings 
last year, an increase of £3 5s, These advances, though large, are 
fully justified by the great rise in pigs and the scarcity and high 
price of coal. 

The hoop iron makers would accept nothing less than the 15s. 
advance declared a week ago, making their price £9 5s., and they 
contended that they would be really justified in asking con- 
— more, considering the excited state of the raw material 
market. 

The gas tube strip makers quoted £9, the Wrought Iron Tube 
Makers’ Committee eogpe: Mee conceded 15s, per ton advance to 
the English and Scotch tube strip makers, as against the £1 per ton 
advance which was applied for. 

The sheet iron trade occupied a fairly good condition as regards 
demand, though specifications under former contracts were more 
numerous than were new orders. Still, makers did not complain, 
and the works = | fully employed. Prices maintained the 15s. 
advance announced a week ago, singles being £10 5s, as a mini- 
mum ; doubles, £10 15s.; and lattens, £11 15s. Compared with a 
quarter ago, these figures are a rise of £1 15s. per ton, and as 
compared with the quarterly meetings which commenced in 1889, 
an advance of £3 10s. per ton. 

Galvanised sheets were quoted £15 to £16 per ton 24 gauge in 
bundles, f.0.b., Liverpool, but lower prices are being accepted in 
some directions. 

The makers of galvanised sheets held a meeting during Change 
hours in the afternoon. After some discussion it was resolved that 
the standard price should be advanced by 20s. per ton ; this makes 
sheets of 24 gauge, in bundles, f.0.b, Liverpool, £16 10s. for second 
quality, and £17 for first quality. The advance was justified by 
reference to the rapid rises in raw material and in fuel. 

The steel trade was wonderfully strong to-day—Thursday—in 
Birmingham, alike for Staffordshire makes and for blooms billets, 
bars, and plates imported from the other steel making districts. 
Steel for rolling down purposes, sold at an advance of as much as 
£3 per ton on last quarter, or £2 per ton more than the price which 
was realised in the wonderful years of 1872-3. 

Bessemer blooms delivered here from South Wales wére quoted 
£8 7s. 6d. to £8 12s, 6d. per ton, and Siemens ditto £8 15s. to £9 
per ton. The Staffordshire Steel ant Save Iron Company have 
withdrawn all qeesetion, and annou they could only quote 
against specification, and similar action was taken by other ot the 
steel firms, thus showing the exceeding firmness of the steel market. 

e coal and coke trades are in a state of great stringency, 

Supplies being exceedingly short, and prices still rushing up. 


Forge coal has now got to 1ls. per ton, and supplies cannot be 
obtained hardly at this figure, and mill and furnace coal is 12s, 
Cokes have advanced to 28s., 28s. 6d., and in some cases to 30s. 
for South Yorkshire and Derbyshire furnace sorts delivered here, 
and South Yorkshire foundry cokes have advanced to 36s. 10d., as 
against 24s. only a short time ago. Durham foundry cokes are up 
as high as 37s. 

The Wrought Iron Tube Association, which regulates the prices 
of gas, water, and steam tubes throughout England and Scotland, 
has this week declared a further advance in prices by a reduction 
in discount of 24 per cent. in consequence of the increased price of 
iron. Gas tubes now become 624 per cent. discount, and other 
descriptions pro rata. 

Electrical engineering work will before long be in hand in con- 
nection with the lighting of Birmingham. @ provisional order 
obtained last session from Messrs, Chamberlain and Hookham for 
the supply of electricity within a certain area of the city was some 
time ago sold for £3000 to Mr. A. Bromley Holmes, M. Inst. C.E., 
and Mr. J, Clough Vaudrey, M. Inst. C.E., engineers of the Liver- 
ser Electric Supply Company. A company with an entirely 
ocal directorate has now been formed under the title of the Bir- 
mingham Electric Supply Company, to whom Messrs. Holmes and 
aw have pedi to sell the concession at the price they paid 
or it. 

A considerable portion of the offices, shops, and other business 
premises in the principal commercial streets will, it is anticipated, 
if the company is floated in reasonable time, be lit by next winter. 
The electricity will be generated at one station, the plant for which 
will consist of dynamos driven am of steam engines and boilers, 
so arranged as to minimise the danger of any accident interfering 
with the continuity and uniformity of the supply. The company 
propose to construct and equip at once a central station sufficient 


to provide for 5000 incandescent lamps of 16-candle power, or 
10, of 8-candle power; but they will have to lay mains in all 
the principal streets, sufficient for a considerably 


rger supply. 
The initial outlay in these respects is estimated at about £30,000. 
It is expected that ultimately for the area with which the company 
have to deal there will be provided something like 20,000 lamps of 
16-candle power. 

It is illustrative of the satisfactory position of the — 
carriage building industry just now that the Union Rolling Stoc 
Company proposed that out of the available balance of £3564 for 
the half-year ended December 31st last, dividends be paid at the 
rate of 6 per cent. per annum on the preference shares, and 10 per 
cent. per annum, together with a bonus of 2 per cent. per annum, 
a ea ordinary shares; and that £609 be carried to the next 

“year, 

The Birmingham metallic bedstead trade for the moment has 
been steered through the wages dispute difficulty by a temporary 
arrangement, whereby a 10 per cent. bonus is paid to the men, 
dating from the day of resumption of work after the strike, and to 
continue for a month. Meanwhile evidence will be heard as a 
basis for a permanent revision of the price-list. 

The rivetmakers in the Rowley, Blackheath, Cradley Heath, 
and Hales Owen districts have just received an advance of 10 per 
cent. in wages under the new list of prices which has been recently 
been framed. The advance affects makers of ordinary rivets, 
studs, pegs, and gas rivets. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Muaichester.—The strong healthy tone with which the year 
commenced throughout all branches of the iron trade of this 
district is being more than maintained, and during the past week 
there has been a further considerable upward movement in prices. 
Merchants and consumers, recognising the strong upward tendency 
of the market, have been anxious to cover their forward require- 
ments as far as possible, without waiting for the quarterly meetings, 
and in some instances considerable contracts have been con- 
cluded during the last few days. This, of course, has onl, 
been possible at a substantial advance upon late rates, whic 
buyers have been quite ready to pay. Generally, however, the 
business doing has been restric owing to the disinclina- 
tion on the part of makers to enter into further engagements 
at present, and there has been a large amount of business offered 
in the market, which sellers have not been disposed to entertain. 
As an illustration of the advance in prices that has already taken 
place, I have been shown quotations for certain brands of pig iron 
this time last year, and those which are now being quoted for the 
same brands, and in these instances prices have more than doubled 
in the interval. Even with this very large advance, the general 
belief is that the market has not yet by any means touched the 
highest point. Certainly, if the present demand continues, the 
scarcity of the raw material alone must necessarily force prices up 
still higher. Business, so far, does not seem to have been checked 
to any appreciable extent by the high prices ruling, but whether 
consumers will continue to follow the upward movement, of course, 
remains to be seen. 

There was a full attendance on the Manchester Iron Exchang 
on Tuesday, and a very strong market. Both for pig and finished 
iron there were considerable inquiries stirring, but it is very diffi- 
cult to get anything like definite quotations, makers in most cases 
preferring to wait rather than commit themselves to further 
engagements. In some instances they are already so heavily sold 
that they have really very little iron to offer for some months to 
come, and in others they prefer to hold back in anticipation of 
still higher prices, whilst there was also a disinclination to quote 

nding the quarterly meetings held during the present week. 

nceashire makers of pig iron were again not quoting at all, and so 
far as district brandsare concerned, makers’ quotations were also, for 
the most part, practically withdrawn. In one or two cases, where 
sellers were prepared to book orders for Lincolnshire, the prices quoted 
were on the basis of about 75s. 6d. for forge to 77s. 6d. for foundry, 
less 24; whilst good foundry brands of Derbyshire were quoted at 
about 81s., less 24, delivered equal to Manchester, but this only on 
small parcels to regular customers. Outside brands were also 
decidedly stronger. Scotch is still by far the cheapest iron in the 
market, but Eglinton was not being quoted under 71s. 6d. to 72s., 
delivered at the Lancashire ports; whilst good foundry brands of 
Middlesbrough, of which there was but little offering in the market, 
were very firm at about 74s. 4d. to 74s, 10d., net cash, as the 
minimum for delivery equal to Manchester. 

In hematites some fairly large sales have been made during the 
past week at a considerable advance upon late rates, and makers 
who have now very little to offer are not quoting under 95s., less 
24 per cent., for good foundry qualities, delivered equal to Man- 
chester, but there are small second-hand parcels which might be 
bought in some instances at 2s. to 3s, per ton under this figure. 

For all descriptions of manufact iron there is a continued 
active demand with prices tending upwards, Local makers do not 
quote under £8 10s. for bars delivered in the Manchester district, 
and by | are very indifferent about selling at this figure, whilst 
North Staffordshire bars are now only quoted at £8 15s. for actual 
specifications, £9 being the quotation upon contracts for delivery 
in this district. To a large extent, however, prices have been sub- 
ject to those ruling on quarter day, and sellers have been very 
cautious indeed about booking orders at all. 

In the metal market there is a continued active demand for all 
descriptions of manufactured goods, and although list rates remain 
unchanged, manufacturers are ‘so heavily sold for some time to 
come, that they only entertain orders for anything like early 
delivery at a premium upon current rates. 

As an illustration of the effect which the present advance in 
prices is having upon industrial undertakings connected with the 
iron and coal trades;.there has been a most remarkable revival in 








the case of the Chatterly Iron Co., in which this district is largely 
interested. The above company has for some time past been in 
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liquidation, but with the rapid advance in the price of coal and 
iron, the works have been , and a large weekly profit has 
so far been realised upon the operations, with the result that the 
concern is likely to again become a dividend paying undertaking. 
This will be a most satisfactory and unlooked-for result to the 
shareholders, most of whom had written off their holdings in the 
concern as a bad debt. 

Messrs, Hetherington and Co., of Manchester, have in hand a 
specially designed large horizontal milling machine, which is 
intended to really do the work of a planing machine. In general 
construction the tool is of the planing hi type, isting of 
a bed, table, and uprights, but in place of the ordinary cross-slide 
for the tool boxes, each upright is fitted with a massive headstock, 
which supports either end of a strong mandril crossing the 
machine. , this mandril are mounted cutters, which can be 
set according to the requirements of the work to be done, either 
either flat or edge milling, or for cutting out ves of intricate 
shape. The machine is capable of milling an object 12ft. long by 
4ft. 6in. wide by 4ft. 6in. deep. The mandril is kept m position 
by a massive collar bearing and steel thrust pin, and a vertical 
movement is provided for raising either by hand or power. One 
of the headstocks is, also provided with a slide movement, by 
which the thrust pin on the end bearing can be drawn back, and 
the mandril released from its position for the pee of changiag 
the cutters. The driving of the machine is through powerful 
treble gearing, with a three-speed cone pulley for changing the 
speed. The feed motion of the table is self-acting, and the table 
is also provided with a stop motion and quick return. The lubri- 
cation is effected by means of a centrifugal pump with suitable 
channels for conveying the water to a tank, by which a constant 
circulation is maintained. The bed of the machine is 18ft. long, 
and the table over all is 13ft. 6in. long by 3ft. 9in. wide. 

In the coal trade business has not yet settled down into its ordi- 
nary course after the holidays. Many-of the collieries have only 
this week been getting again into full work, and throughout Lanca- 
shire during the past fortnight there has been a more or less general 
stoppage of the pits, extending over something like nine or ten 
days. This restriction of the output, although it has not been felt 
very appreciably so far as house-fire coals are concerned, has in 
many cases been a serious inconvenience to works which, owing tu 
the general activity in trade, it has been desirable to keep in as full 
operation as possible. Steam and forge coals have been difficult to 
obtain, both forinland requirementsand for shipment, whilst there has 
been quite a scarcity of engine classes of fuel. House fire coals have 
scarcely maintained the very top prices which came into operation 
at the commencement of the month; but all other descriptions of 
fuel are firm at fully late rates, and, with a scarcity of supplies for 
the time being, special prices have been in many cases paid by 
consumers to cover pressing requirements. Under the present 
exceptional conditions it is scarcely possible to gauge very 
accurately the actual condition of trade; but quoted prices at the 
pit mouth average about as under:—Best coals, 13s. to 13s. 6d.; 
seconds, 11s. 6d. to 12s.; common, 10s. to 10s. 6d.; burgy, 8s. 6d. 
to 9s.; best slack, 7s. 6d. to 8s.; and common sorts about 7s. per 
ton. -For shipment 12s. per ton is being got readily for 
ordinary qualities of steam coal, delivered at the high level, Liver- 
pool, or the Garston Docks. 

Barrow. — There is a very brisk business doing in hematite 
qualities of pig iron, and the market has gained strength and 
firmness since the ——s of the year. Prices have advanced to 
83s. per ton net, f.o.b., for parcels of mixed Nos. of Bessemer iron, 
and 82s, for No. 3 forge and foundry qualities. Thedemand is very 
brisk, especially from makers of steel, who are very busy, and who 
are making arrangements for an increased production which will 
result in a larger demand for pig iron. The business in pig iron is 
largely on home account, but there is a good shipping trade doing, 
and this is likely to increase. Stocks of pig iron have been reduced 
to the extent of 500 tons during the week, but they had béen 
increased 1000 tons during the previous week. The stocks held, 
which represent fully 450,000 tons, are in the hands of holders who, 
for the most part, believe in the ee earn improvement of the 
market, and are as a consequence holding for higher prices. 

In the steel trade there has again been a marked improvement 
which comes significantly with the return of commercial men to 
business after the holidays, and as a result of the growing require- 
ments of home, colonial, and foreign consumers. On colonial 
account especially there is a large demand for rails, and heavy sec- 
tions have advanced to £7 5s. per ton net f.o.b., while light sec- 
tions are at £7 15s., and colliery rails at £8 5s. per ton. ere are 
indications that still higher prices will be reached in the rail trade, 
and in the meantime makers are fully sold forward. They have 
something like eight or nine months work in hand in the steel ship- 
building material trade, and the orders offering for plates, angles, 
channels, &e., are very large, but makers hesitate to accept them, 
owing to the large engagements already entered nto; £8 Ibs. is the 
quotation for ship-plates, £11 for steel boiler-plates, and £7 15s. for 
angles. Slabs are rather a quiet trade, as also are steel wire rods; 
but in blooms, billets, tin bars, and hoops the market is very brisk, 
and likely to be more so. 

Shipbuilders and engineers have returned to work after the 
holidays, and have before them a brisk year’s trade. Other orders 
are being negotiated, and it is probable that one of the features of 
the engineering trade for the year will be the construction of new 
triple-expansion engines for several old steamers. 

ron ore has made another bound, and prices have advanced to 
16s. to 19s. per ton net at mines, according to quality. There isa 
large output of native ore, but it has to be supplemented by 
foreign imports, as smelters require more than raisers of the local 
ore can supply them with. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SINCE — letter prices of raw and finished material have 
gone up. ssemer steel tires and axles have been in ’ 
to 10s. per ton. Hematite pigiron is now at 95s. a ton at Sheffield. 
The quotations for common forge and foundry iron have risen in a 
corresponding degree. The advances noted last week in coal have 
been well maintained, and there is every prospect of manufacturing 
fuel going still higher. 

Sheffield has been selected as the first meeting place of the 
Federated Institution of Mining Engineers. The proceedings are 
to extend over two days—January 22nd and 23rd. On the first 
day a visit will be paid to Messrs. Locke and Co,.’s St. John’s Col- 
liery, Normanton, to witness the application of electric power to 
underground operations. Coal-cutting machinery will also be seen 
at the Wharncliffe Silkstone and Lidgett Collieries, where machines 
driven by compressed air may be seen at work, or Messrs. Bower's 
Allerton Collieries, Woodlesford, near Leeds, where electricity is 
the motive power. The second day will be devoted to visits to 
collieries and works in the South Yorkshire district. The general 
meeting is to be held at the Royal Victoria Hotel, Sheffield, in 
the afternoon of the 22nd, under the presidency of Mr. John 
Marley, of the North of England Institute. Mr. R. Russell, 

-G.S., is to read a paper on “The Geology of the Yorkshire 
Coalfield;” Mr. G. Blake Walker, on ‘Coal Getting by 
Machinery ;” and Mr. Albion T. Snell, on ‘“ Electricity as Applied 
to Mining Operations.” In the evening the Mayor and Master 
Cutler will hold a joint reception at the Cutlers’ Hall. 

An interesting feature of the revival in the coal industry is the 
improvement brought about in the prospects of the Huli and 
Barnsley Railway. Under the provisions of the Bill deposited by the 
Hull, Barnsley, and West Riding Junction Railway, Parliament will 
be asked to sanction a scheme for the promotion of a fund to 

tee the payment of the interest on the £1,500;000 first 
ebenture - stock and the £2,000, second debenture stock, 
created under the Act of last year. The fund thus proposed will 
consist, in the first place, of the “ultimate balances” of the first 
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and second debenture stocks not required for the purposes for 
which these stocks were authorised tobe raised. The ultimate balance 
upon the first stock is expected to exceed £10,000, and the second 
about £32,000. In addition to these sums it is proposed to place 
to these funds all, or part of, the balance received by the com- 
pany from the late receivers, or any other money, whether 
capital or revenue, remaining for the time bei in the 
hands of the company, and not specially applicable to 
any other purpose. e balance received by ry of from 
the receivers, who were discharged on the 18th of November, 
amounts to £50,000. All these sums the company pro) to in- 
vest in such securities as trustees may invest in, and out of the 
proceeds to pay the holders of the first and second debenture 
stock any interest due upon those stocks which the directors may 
be unable to pay out of the ordinary net revenue applicable to the 
payment of interest. 

The resumption after the holidays finds the lighter staple indus- 
tries full of work, and every prospect of the workmen being ade- 
quately employed during the whole summer. The gratifying 
feature of the existing business situation is the improvement being 
general. It is not in one market only, but all reund. At home 
the advance in agriculture has now begun to tell upon the farmers 
and their dependents. Abroad there is not a foreign country or a 
colony which has gone back. In the United States, where the 
opening and middle months of the year were somewhat discourag- 
ing in regard to cutlery, business has ra po Res greeny and 
the end of the year foumd the trade of 1 in that most 
important speciality considerably larger than in 1888 ; while the 
prospects for 1889 are exceedingly bright. In files, edge tools, 
plated goods, and all the branches generally known as the 
** Sheffield trades,” every well-known house is fully booked, and 
the hopeful feeling expressed in each establishment shows that the 
long-looked-for season of an unbroken revival of industry in all 
markets has come at last. With the extraordinary demand, 
values are being steadily and slowly pushed upward, though not to 
the same extent as in the heavy trades. Wages are likewise being 
increased without any serious disturbance or rupture; and the 
vast improvement in value of share property in public companies 
may be accepted as proving that private firms are also profiting, 
to an equal extent at least, on those concerns whose reports and 
balance-sheets are accessible to the general public. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last, and was largely attended. A 
great many visitors from other districts were present. Prospects 
are still very enco ing, inquiries and orders from the Continent 
being numerous, and home consumers eager buyers. The amount 
of business recently done has not been large, holders being un- 
willing to make contracts for other than moderate quantities, in 
the expectation that higher prices will shortly prevail. For this 
month's delivery 65s. per ton was realised on Tuesday for G.M.B., 
and 64s. 9d. was freely offered by consumers. For delivery to 
the end of March 66s. was quoted, but forward transactions were 
not numerous. Forge iron continues in good demand, the price 
current being from 64s. to 64s. 6d. 

There is scarcely anything to report as regards warrants, specu- 
lators being at the moment exceedingly quiet. The price asked on 
Tuesday was 65s. 3d. per ton, or 2s. 9d. above what was named 
last week. 

The stock of pig iron in Connal and Co.’s Middlesbrough store 
continues to increase. The quantity held on Monday last was 
183,783 tons, or 2117 tons more than a week . At Glasgow 
their stock has fallen to 932,536 tons, the reduction last week being 
5376 tons. ing the month of December the increase at 
<7 > yma was 11,719 tons, and the reduction at Glasgow 
23, tons. 

The finished iron works are all once more in full operation. 
Makers have well filled order books, and are advancing their quota- 
tions. The prices demanded on Tuesday were as follows, viz.:— 
ry eye £8 5s. per ton; boiler-plates, £9 5s.; common bars, 
£8 5s.; best bars, £8 15s.; and ship angles, £8 2s. 6d.; all f.o.t. at 
makers’ works, less 24 per cent. discount. 

The ironmasters’ official statistics for the month of D. ber and 


Whilst they have had the benefit of advice from technical officials, 
they have not had among themselves any naval architect or engineer 
to ee them. Consequently they must in such matters have had 
to depend entirely on their officers. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE present week has been a broken one in many branches of 
industry, many workmen having failed to resume operations, after 
the New Year holidays until one or two days of the week had 

This is a usual occurrence, especially in busy times, and it 
was therefore not unexpected by the employers on the present 
occasion. In almost every department the prospects of employ- 
ment are very favourable. 

The Glasgow pig iron market opened with great strength this 
week. Scotch warrants at once advanced 9d. a ton above the 
closing price of the preceding week, and there were also material 
advances in the prices of Cleveland and hematite pig iron. The 
general upward movement in prices brought out numerous sellers, 
so that the market became heavy, and prices receded. Several 
fluctuations of this nature have occurred in the course of the week, 
but from all depressing influences the market has so quickly recovered 
that it is apparent a great deal of confidence is felt in the sane | 
of the trade. The past week’s shipments were necessarily small, 
consisting of 5242 tons, against 4815 in the corresponding week of 
last year. South America took 50 tons; India, 100; Australia, 
65; "soe 152; Italy, 150; Germany, 130; Holland, 350; and 
Belgium, 170 tons. It is expected that in coming weeks increasing 
quantities of pigs will be shipped to the Continent. 

The advance in the prices of warrants has led to a firmer tone in 
special brands, which are again quoted at the highest point, and 
in some cases higher than before :—Gartsherrie f.o.b., at Glasgow, 
per ton, No. 1 is quoted at 79s., No. 3, 70s. 6d.; Summerlee, 80s. 
and 72s. 6d.; Langloan, 80s. 6d. and 72s. 6d.; Coltness, 80s. 6d. 
and 70s. 6d.; Calder, 80s. and 70s.; Clyde, 75s. and 67s. 6d.; 
Carnbroe, 67s. and 66s. 6d.; Monkland, 70s. and 69s.; Govan, 70s. 
and 69s. Nos. 3 and 4 iron are in very brisk demand, and the 
— are still advancing. The same may be said with regard to 

ematite pig iron. 

There is great firmness in the malleable iron department. The 
press of new work is not so heavy as it has been as s the 
trade as a whole; but the holidays are only just past, and the feel- 
ing is in all respects satisfactory. Makers will be obliged, it is 
believed, to increase their prices in consequence of the advance in 
the price of raw iron, and the continued rise in wages and in the 
cost of fuel. 

The steel trade is very busy in all its branches. The orders on 
hand for the supply of shipbuilding material will last during the 
greater part of the year, and a certain amount of new work is 
bound to be added, although very few fresh contracts have been 
coming to light within the past two or three weeks. 

The shipments of iron and steel manufactured goods from Glas- 
gow in the past week embraced locomotives to the value of £14,000 
for Sydney and £8000 for Africa; machinery, £6500; sewing 
machines, £3348 ; steel goods, £6600; and general iron manufac- 
tures, £18,100. 

The coal trade is at present in a very active state. The demand 
both for home and abroad is extensive. For some kinds of coal, 
especially what is known as ell coal, there are more orders in the 
market than can be overtaken. The colliers did not go to work on 
Monday after the New Year holidays in very great numbers, and 
since then they have in a number of places been making very poor 
returns. The men are under the impression that they are bound 
to receive a further increase of wages, and with this object they 
are restricting the output as much as possible. But for this state 
of matters the export trade would be materially larger, as there is 
an extra brisk demand from the Continent at present. The home 
trade is also very active, and better prices are being paid for dross 
than were obtained for whole coals six months ago. 

The shipments of coals from Scottish ports in the past year 
amounted to 5,817,021 tons, inst 5,051,768 in 1888, the increase 
for the past year being thus 755,253 tons. 

The shipping trade of the Clyde was very prosperous in 1889. 
The arrivals amounted to 1539 vessels of a total of 1,509,677 tons, 





for the year 1889 have just been issued. The output of pig iron of 
all kinds during the year was 2,771,181 tons, being an increase of 
156,198 tons as compared with 1888. The total stock on December 
3lst was 262,385 tons, or 210,243 tons less than at the end of 
December, 1888. At the same date there were 103 furnaces in 
blast, or five more than in December, 1888. The make of pig iron 
during the month was 241,806 tons, or 9599 tons more than in 
November, and the increase in stocks was 22,497 tons. 

The shipping returns for December show that 45,172 tons of pig 
iron, and 47,502 tons of finished iron and steel, were exported. Of 
the pig iron 11,372 tons went to Scotland, 11,325 tons to Holland, 
6205 tons to Belgium, and 3369 to France. Of the finished iron 
and steel India took 12,568 tons, and the Argentine Republic 
14,024 tons. 

In the general jubilation which has been for some time prevalent 
as to the improved condition of the trade and commerce of the 
North of England, it has been taken for granted that prosperity 
has overtaken all industries alike. It was, therefore, with feelings 
of surprise, and to some even dismay, that the following authori- 
tative statement from the directors of the Jarrow Chemical 
Company was read when it was issued a few days since:—‘‘ The 
directors of the Jarrow Chemical Company, Limited, have 
announced to their officials and workmen their intention of 
gradually closing their alkali works at Tyne Dock, South 
Shields, as their existing engagements and contracts will 
permit. They will continue to carry on their works at Friars 
Goose, Gateshead, as these are fully equipped for the manufacture 
of bleaching powder and the recovery of sulphur from soda waste by 
Chance’s new patent process. The alkali manufactures cannot 
now be profitably carried on except in connection with the 
production of bleaching powder, and the directors do not feel 
warranted in embarking the capital necessary for the erection of 
bleach and sulphur recovery plant at their South Shields chemical 
works. These works occupy one of the most valuable sites for 
commercial and industrial undertakings in the North of England, 
adjoining the quays of the Tyne Dock, with all the facilities for 
the landing and shipping of raw materials and goods ; and the 
exemption from dock os is secured by the Tyne k Act. The 
directors believe that the premises will not remain unoccupied, 
but will still contribute to the trade and industry of the town and 
neighbourhood.” 

chemical trade of the North seems to be a difficult one. 
The advantage gained by the discovery of the Durham salt beds, 
furnishing as they do an enormous supply of salt at a low price, 
would, it might be thought, have given it a new impetus. But 
chemical works have been subject to great downward as well as 
upward fluctuations. The demand for their products seems at 
times to have been excessive, and at other times to have dwindled 
away to almost nothing. Then the chemical, like other trades, has 
suffered, while at the same time it has benefitted from inventions 
of new machinery and processes. Such changes benefit and 
establish trade at some works and localities, but drive others out 
of the field by rendering extensive plants and organisations com- 
paratively useles. At all events the statement of the Jarrow 
directors gives some food for reflection, coming as it does just now 
when most people supposed that the trade conducted there was a 
pens one. It is to be hoped that the value of the site and 
uilding to which they call - Aton attention, will, when realised, 
recoup them entirely .or the discontinuance of the business. 

Lloyds’ committee nave come to a very wise decision, and one 
which may have a grvat effect on the future of nava] construction. 
The committee has sc far been composed of gentlemef representing 
the under-writing, mercantile, and shipowning professions only. 





gainst 1438 vessels of 1,345,240 tons in 1888; while the sailings 
= 1722 vessels of 1,869,546 tons, against 1743 of 1,817,809 
in 1888, and 1611 of 1,639,233 tons in 1887. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE utmost activity prevails in the iron and steel trades, and a 
perceptible hardening of prices in some cases, and of positive 
advance in others, are noticeable features. Makers are sold 
forward so considerably, especially in tin bar, that it is a difficult 
matter to get quotations. ematite pig has gone up 4s. since last 
week, and tin bar 10s. Glasgow warrants on Wednesday were at 
64s. 7d. to 65s. 3d.; hematites, up to 81s. 6d.; Welsh bar, £8 5s. to 
£8 10s.; sheet iron, £10 to £11; steel sheets, £11 to £12; steel 
rails, £7 to £8 5s., according to specification. A large cargo, 1530 
tons, left this week for Smyrna. 

Tin-plate blooms are at £7 2s. 6d. to £7 5s. Tin-plate bars: 
Bessemer, £7 10s. to £7 12s. 6d.; Siemens, up to £8. 

All descriptions of iron and steel are in demand, and the imports 
of the week show that we cannot turn out half the requirements 
even for Wales. Swansea imported last week 1000 tons of pig. 
Large supplies came also from Workington to Newport and Swansea, 
and from Whitehaven to Swansea. Barrowsent girders to Dowlais, 
= strips and plate bars to Swansea, and London old rails to 

Newport. 

The « boom” in the steel trade is such that a good deal ot ex- 
citement is anticipated at the quarterly meeting now approaching. 

Some idea of the vigour prevailing will be gleaned from the fact 
that at one of the steel works in Wales, the name of which is 
obviously, private, no less than 200,000 tons of steel were turned 
out last year. 

Iron ore continues to be imported freely, and the open character 
of the weather is favourable to this. Blaenavon and Dowlais 
figured largely this week. I am in the happy position of being 
unable te ge any one trade which is not in the fullest activity. 
In pitwood, cargoes are coming in er ge Prices are at 
22s. 6d. Patent fuel is in great demand. Swansea exported 
12,000 tons last week. Prices are up to 13s. 6d. Coke is as much 
in request as ever; prices, 24s. and 25s. 

The coal trade is as hopeful as ever, the only disquieting feature 
being the inability of the Sliding Scale Committee to agree with 
the men. After repeated meetings, the representatives of the 
men decided to refer various points to the men, as they failed to 
agree with the coalowners’ representatives, and on Monday a large 
meeting of the men was held at Aberdare, when the subjects at 
issue were wellfoughtout. ‘‘ Mabon” rendered good service to the 
interests of peace and tranquillity by his able and moderate speech, 
but others were not so temperate, and, as I have before hinted, it 
is from some of the aggressive representatives that the danger of a 
rupture is to be feared. The result of a long deliberation was that 
the colliers will have on Saturday to vote at the several pits for 
conceding to the coalowners or not. If “not,” then the worst is 
to be ag eg Fortunately, one strong muster of colliers at 
Mountain Ash has already given in its concession. This is a 
good omen. = 

The once common, but now rare accident of overwinding has 

in evor pit, Carmarthensire, this week. From some 
cause the engine ran wild, and the result was, one man crushed 
to death against the top and another thrown to bottom of the pit and 
seriously injured. ‘ 

Another singular accident occurred in one of the Dowlais 
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collieries. Two men ascending in a cage were stopped midway 
and, the heat of the flue being great, they endeavoured to climb 
the rope—one succeeded, but the other fell and was killed, 

Tam oo to hear that the men of the Ocean Collieries haye 
joined the Associated Collieries, 

The condition of the tin-plate trade is one of anxiety, first on 
account of the enormous stock held—over 200,000 boxes—a greater 
total than has been known, and dly, on t of the diff. 
culty found in levelling up prices to match the agence | f prices of 

43,000 





tin bar. Clearances last week from Swansea ex 
boxes, and the inquiry has been more persistent and hopeful, 
though a good deal of business is evidently postponed to quarter 


day. 

There is no weakness shown on 'Change amongst makers, who 
saad very united and resolute in maintaining quotations. If 
this continues, higher prices—which are much needed—are certain, 
Present quotations :—Cokes, 16s. to 16s, 6d.; Bessemers, 16s, 6d, 
to 16s. 9d.; Siemens, 17s. 6d. to 18s.; charcoals, according to 
brand, 25s. to 30s.; wasters, 6d. to 1s, less than primes. 

A slight dispute exists at Tyrcanol. Two new works will be 
started at Llanelly in the spring. 

Latest coal prices:—Steam, best, 13s. 9d. to 14s. 6d.; seconds, 
13s. to 13s. 3d.; Monmouthshire, 12s, 6d. to 13s.; small, 7s. 3d. to 
7s. 6. House coal is up to 14s., and small bituminous is scarce at 
10s. Coke makers take all they can get. 

A strike of railway packers has occurred on the Brecon Railway, 
They complain that they are paid 2s, less weekly than on other 
lines, Neath and Swansea district of enginemen and stokers are 
moving with the Landore men to get an advance of wages. 

I have to chronicle a step in the right direction at Swansea— 
the formation of a company for building artizans’ dwellings. Mr, 
Cory Yeo and other influential men are interested. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

IN this country the New Year has entered, in a subdued manner, 
different to what might have been expected. No cloud on either 
political or c« ial horizon appears threatening; on the con- 
trary, we are assured by all those who ought to be best informed 
that public affairs never looked more reassuring and hopeful, and 
that, to all appearances, peace and prosperity are in store for us. 
Nor can strikes be any longer cause for serious anxiety or general 
gloom, for the strikers having in most cases got what they asked 
for, and no just cause left for complaints, there is a growing reso- 
lution perceptible among masters and authorities to meet with 
firmness any further acts of the kind. The real and immediate 
cause, then, of a certain lowered tone just at present is the influence 
of ‘‘influenza.” Deducting this, and taking into account the usual 
holiday stillness of Christmas and New Year's time, the condition 
of the general iron market in this country must still be pronounced 
to be one of great firmness and activity. 

In Silesia the blast furnaces continue in good operation; the 
output of ores, both inland and foreign, is very strong. The pig 
iron produced is hardly able to cover the demand of foundries and 
rolling mills. List price for bars is M. 195; plates, M. 215; boiler 
plates, M. 225; sheets, M. 245. 

The Austro-Hungarian iron market remains firm. Demand and 
sale in bars, hoops, &c., continue to be Jjvely; the same holds for 
plates and sheets. The machine factories are, with few exceptions, 
well employed. The foundries of Prague have resolved on raising 
their prices 25 p.c. from January Ist. On the French iron market 
prices are advancing moderately. The North Railway has con- 
cluded sales with the works of Denain and Anzin for the supply of 
steel rails at 150f. p.t. A committee of French rolling mill owners 





just published an interesting list of the iron used for the 
buildings of the Paris Exhibition. 
Kilogs. 

Machine Hall .... 12,761. 068 
Industry Hall... .. 8,337,679 
Pavilion of Fine Art 8,027,440 
Eiffel Tower .. .. .. 8,489,230 
Gallery of iculture .. a aera ve 788,916 
Ce: cn pn 66) cs ap) agp uP oe 607,000 
Pavilion for ntinia : 
Pavilion for Chili .. .. 265,000 
Pavilion for Paris 180,000 
Hall for victuals .. .. .. 178,358 
Ministry of Public Labours. . 152,000 
Theatre “ Folies Parisiennes " 148,467 
UO eee 142,000 
RS ee eae eee 135,000 
Pavilion for the ironworks of the Nord .. 126,677 
Pavilion for Uruguay .. .. os” We 125,000 
Pavilion for the gasworks .. 118,000 
Various buildings .. .. .. 843,674 
Railroads on the Marsfield.. .. .. .. .. .. .. 1,010,600 
Decauville Railway gh Oat: IE a 300,860 

43,276,904 


In Belgium things do not look as satisfactory as might be wished 
just now. The calamity at Antwerp has scarcely ceased to occupy 
the public mind when another enormous and irreparable loss is 
caused to king and country by the fire which destroyed Laeken, 
on New Year's Day. One cannot but suppose that there must 
have been neglect in some parts of the administration. The 
effects of the strikes, too, begin to be felt in various manners. 
Hitherto the colliers have had all the sympathy of the community 
on their side, which enabled them to carry on life without starving 
or begging; but, how they will be able to persist, is becoming more 
doubtful every day. Yet they only demand what the Rhenish- 
Westphalian colliers have long ceased to regard as worth mention- 
ing, viz., nine hours’ work and 15 per cent. advance of wages. 
There has not been much business doing on the Belgian iron market 
this week. Still, the works are, on the whole, well and satisfac- 
torily employed. Prices remain steady. 

There is no material change to note regarding the Rhenish- 
Westphalian iron business. Prices are firm. e ore trade 
remains active. Demand for pig iron was good and prices continue 
steady. A regular business has been doing in spiegeleisen. The 
10 to 12 per cent. grade has been advanced M. 2 since last report. 
Forge pig was in strong request. Demand and sale in foundry 


have not chan Inland demand for basic is satisfactory, at firm 
notations. e reports regarding Bessemer are not quite so 
favourable. There is, on the whole, a very strong demand for 


malleable iron. Present prices for bars are remunerative and very 
firm. Inland demand is good, The works are entertaining great 
hopes for the future. Hoops have been further advanced. The 
plate and sheet mills are in vigorous activity. The wire trade con- 
tinnes in its former deplorable condition. In the employment 
. foundries, machine and wagon factories, no change has taken 
piace, 








PONTEFRACT WATERWORKS.—The sinking operations at Roall 
are now suspended. After the sinking had proceeded to a depth 
of 107ft. in the solid red sandstone rock, a quicksand fissure has 
been encountered, which appears to have been an ancient water- 
course of some past geological age, and which extends right up to 
the surface for some distance to the north and south, and passes 
immediately under the site of the boilers and heavy machinery. 
A careful examination of the fissure has satisfied the engineer, Mr. 
George Hodson, M. Inst. C.E., of Loughborough, that it would be 
a most costly proceeding to secure the foundations of the perma- 
ment buildings, much more so than to sink a new well higher up 
the field. "fic has therefore recommended the Corporation tc 
adopt the latter course. The yield of the well, so far as it is sunk, 
proves to be about 700,000 gallons per day of very excellent water, 
and there is no doubt that the selected site is capable of yielding 
the full quantity of 1,500,000 gallons, which it is desired to obtain. 
As all the temporary pumping plant is on the — and avail- 
able, the cost for new sinking will not excced £1000. 
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—————— 
NEW COMPANIES. 


THE following companies have just been regis- 


ieee 
sat Automatic Tap Syndicate, Limited, 

dicate was registered on the 24th bod 
aa capital of £2000, in £10 sures, f 0 to 
and work _ tent rights granted to 
Thomas Meacock, and Angus William Cathe 
Ward, for improvements i in valves, taps, or cocks 
for domestic, sanitary, or other uses. The sub- 
scribers are:— 


Duncan, 41, Linden-gardens, solicitor —.. 
Tea de Rin, Et thelburga House =<: ti 
W. H. C. enan, 5 Ely- ig Lay a 

Jackson, jurgess os 
5 F ato Calls, Moorgate-street, og ee “ 

J. McMillan, 4, Fenchurch-avenue, ship broker . 
Cc. Kemp Wild, 113, Cheapside, artists’ colourman 


Registered without special articles. 





Swe aoeoos 





lectric Standardising, Testing, and Training 
said Tnatitution Limited. 

This company was registered on the 3lst ult., 
with ‘3 capital of £10,000, in £5 shares, to esta- 
blish, maintain, and carry, on any standardising, 
testing, or calibrating institution or institutions, 
where all or any electric measuring instruments 
can be tested, calibrated, or standardised. The 
subscribers are :— 


Shares. 
W. A. Pittman, 7, St. Helen’ wenden, North ‘ 
i 
J. “white head, Heycot, “Crouch End, “electrical 
enginee 1 
T. E. 


Towereon, F.C. 8., mM ’Portland- road, Fins- 

bury Park, analytical chemist ; 

H. Linklater, 117, B 

R. Acock, 117, Bishopegate street, yon ae om 

J. & Roxburgh, gt re me street, clerk . 

0. W d » South Ken- 
sington . . 1 
Registered wtthout 8) scial sthins Solicitors, 

Messrs. Slaughter and May, 18, Austin Friars. 





et tt 








Syndicate of Electrical Engineers, Limited. 


This company was ob ees on the 31st ult., 
with a capital of £10, in £5 shares, for objects 
similar to those of the Electrical Standardising, 
Testing, and Training Institution, a notice of 
which appears above. The signatories are also 
the same. 





Cochrane and Company, Limited. 


This is the conversion to a company of the busi- 
ness of colliery proprietors carried on by the above- 
named firm, at the New Brancepeth Colliery. It 
was registered on the 27th ult., with a capital of 
£350,000, in £1000 shares, with the following as 
first subscribers :— 


Shares. 
*Wm. Cochrane, M.E., Gosport, Newcastle-on- 
Pa a a ee a 
0B Cochrane, Pedmore, near wenger 
engineer 
* Brodie Cochrane, ‘Aldin Grange, Durham, engi: 


neer. 
*A. D. Cochrane, Stourbridge, engineer 


“A. O. Cochrane, Redcar, oF 
H. H. Cochrane, Eskwood Hall, Soi 


W. P. Cochrane, Gosforth, agent 

The number of directors is not to be ne than 
five, nor more than seven; the first six subscribers 
and Mr. Charles Cochrane are the first directors ; 
qualification, £1000 in paid-up shares. The com- 
pany in general meeting will determine remunera- 
tion. Solicitors, Messrs. George Armstrong and 
Sons, Newcastle-on-Tyne. 


tt tt 





Cooper's Patent Glass Lined Piping Company, 
imited, 

This company was registered on the 24th ult., 
with a capital of £15,000, in £1 shares, to adopt 
an unregistered agreement of November 8th, 
made with Henry Dudley Cooper, for the ar. 
chase of the business of Cooper's Patent Glass 
Lined Tube Company, carried on at 3, Dyer'’s- 
buildings, Holborn. The subscribers are :— 


Share: 
0. Cooper, 33, Wimpole-street, clerk... 
3: C Gait, Rosendale-road, West Dulwich, clerk 
c. Gubbins, High-street, Staines, i 
F. W. Percival, Park-lane, Tottenham, clerk 
J. B. Chapman, 7, New-street, Pimlico, clerk 
H. C. Dwelly, 7. 7, Queen Margaret-street, clerk .. 
A. Burrell, 10, ss -seatbieated Camberwell, 
accountant .. 


tata ttt tt es 


The signatories are to appoint the first divestens, 
Qualification and remuneration will be fixed at a 
— meeting. Solicitor, Mr. H. Stanley Jones, 

4, Austin Friars, 


Skelsey’s Adamant Cement Company, Limited. 


This company was registered on the Ist inst., 

with a capital of £50,000, in £10 shares, to take 
over the business of cement manufacturer, carried 
on by G, H. Skelsey, at Hull, The subscribers 
are:— 
*G. H. Skelsey, Hull... rs 
*R. Brearby, Batley, cloth manufacturer 
*A. Brearby, Batley, cloth manufacturer 
Ww. Skelsey, Batley, cloth manufacturer 
A. Reynold Batley, cloth manufacturer. . 


F. Reynolds, Ki ley, li erehat . 
Hy. Skelsey, iifimteter. % - ee 

The number of directors is wet ne be Dea: than 
three, nor more than seven; the first are the sub- 
scribers denoted by anasterisk. Solicitors, Messrs. 


Schofield, Taylor, and M , Batl M 
T. and A, Prictiaam, 3 ~ en 


en) 





Peat Utilisation Company, Limited. 
This company was red on the 24th ult., 
with a capital of £200,000, in £5 shares, to 


acquire the patent rights of George Henri Bérand 
for the treatment and utilisation of 


: t fibre, an 
or its transformation into peat wool and its appli- 
cation for textile fabrics, subscribers are :— 
Broderick Wm. Bird, Chiswick : 100 
*E. H ; Cunaet, Temple, barrister 100 
Cyril Leslie Johnson nson, 100 


F, any Bink 26, Budge-row, solicitor |. 100 
4 Richards, Courtenay-road, Runge, accountant 1 
3 ezet, 32, Regent-square na. 1 
OT. Punt ot rete: ks ek ee | 
a number of directors is not to be less than 
ree, hor more than five; qualification, fifty 





shares; the first are the subscribers denoted b 
an asterisk, Solicitor, Mr. F, Ernest Bird, 
Budge-row, E.C. 


Automatic Fire Check Company, Limited. 


This company was registered on the 4th inst., 
with a capital of £5000, in £1 shares, to manu- 
facture fire checks and ail material and apparatus 

necessary for the above. An unregiste - 
ment —— H. Jasper, of Chatham, of the first 


ene! Kent and W. Geo Kent, of 
99- don it Hi ign Holborn, of the second part; TR. 
Douse, "of 20, Southampton- -row, of the third 


rt; and the company, of the fourth part, will 
& adopted. The subscribers are :— 


*T. R. Douse, 120, Southampton-row, inventor . 
A. C. Ormerod, 1 1, Fell-road, Croydon, solicitor . 
*N. G. Kent, 199, High Holborn, manufacturer .. 
W. B. Glasier, 47, Essex-street, Strand . dé en 
H. F. P. Roberts, 13, Pi s-road, Hatcham.. 
. a Fox, Beckenham, ent 
. Sparks, % Park-terrace, ‘Upton Park, law 

"aan ° 

The saiitien a Guinan is not . be ie than 
three, nor more than five; the first are the — 
scribers denoted by an asterisk and Henry Jas 
and George Kent; qualification, 250 shares. ; 
annual remuneration of the ordinary directors i > 
to be £25, or such larger sum as the compan 


po. 


te tet et et et 





genera! may appoint, but not exe ing 
£200. Mr. T. R. Douse 2 : appointed, managing 
director. Solicitor, Mr. A Fox, 59 and 60, 


Chancery-lane. 





Midland Coal, Coke, and Iron Company, Limited. 


This company was registered on the 3rd inst., 
with a capital of £375,000, in £10 shares, to 
acquire collieries and other mines, ironstone 
works, blast furnaces, brickworks, coke ovens, 
&c., in the Reamer of Audley and Wolstanton, 
county of Stafford, known as Podmore Hall, 
Hayeswood, Apedale and Chesterton. The sub- 
scribers are :— 


Shares. 

*J. T. Smith, Stratford-on-Avon, bank director. . 1 
*J. H. E. Heathcote, M. P., Apedale Hall, New- 

castle-under-Lyne 1 
B. Gibbons, 70, — ‘Bridgewater- -street, “Man- 

chester, merc 1 
a, ph ook Huxtable, Holland Park- -gardens, W., * soli- 
W. F. Pollock, ‘12, ‘Cumberland-terrace, Regent's 
W. B. Blyth, Rockbourne-road, Forest-hill .. .. 1 

The number of directors is not to be less than 
four, nor more than seven; qualification, 100 
shares or £1000 stock; the first are the sub- 
scribers denoted by an asterisk, and J. C. Par- 
kinson, J. Spencer Phillips, and William Young 
Craig; remuneration of directors other than the 
oom Cole director, — per ee Mr. W. 

oung C is appointed managi irector, me 
a vaaeastien to . fixed by the board. - So 
citors: Messrs. Bircham and Co., 50, Old Brood. 
street, and Messrs, Paine, Son, and Pollock, 14, 
St. Helen’s-place, 


Royal Military Exhibition, London, 1890. 


This company was registered on the 2nd inst., 
as a company limited by guarantee to £1 each 
member, the word “limited” being omitted from 
the title by Board of Trade licence, granted 
suant to Section 23 of the Companies Act, 1 
in consideration of the — being devoted 
solely to the furtherance of the objects, and not 
for division as dividend. It proposes to open an 
exhibition in London, during the present year, of 
soldiers’ industrial work, military equipment and 
manufactures, loan collection of ictures, and 
other objects of interest in connection with mili- 
tary service, in aid of the establishment and 
maintenance of Church of England Soldiers’ 
Institutes, The subscribers are :— 


Major-General G. H. Moncrieff, 88, Thurloe-square. 
Colonel A. C. Hamilton, 41, Lennox- -gardens. 
Colonel C. Miller, The Barracks, Hounslow. 

Col. R. Althorpe, 20, Westbourne- street, Hyde Park. 
Colonel H. Trotter, 33 , Cadogan-square, 8. W. 
Colonel W. Salmond, 87, Seymour-street, 8. W. 
Colonel A. M. Handley, Ric! > Surrey. 

Major L. Edye, Seaford, Walm 


The President is H.R.H. the Duke of Cam- 
bridge; chairman of Central Committee, General 
Lord Chelmsford ; vice-chairman, Major-General 
G. H. Moncrieff. Honorary solicitors, Messrs. 
Gadsden and Treherne, 28, Bedford-row. 








TRANSMITTING PoWER BY WATER.—An arrange- 
ment by which one pump is made to drive 
another for a special purpose in New York city 
has some interesting features. A large refrige- 
rating plant was erected in a building in the 
upper part of the city, and the problem was to 
get a sufficient supply of water. The plant was 
of the compression type, where ammonia is highly 
enuanal the heat of compression being re- 
moved by circulating water. The building was 
nearly 2000ft. from the river and about 100ft. 
above low-water mark. One 6in. and one 4in. 
pipe were laid in a trench, less than 2ft. below 
the surface of the ground to the river, and at the 
river front a small building was erected, and a 
water motor and pump put in. To the inlet on 
the motor the 4in. pipe was connected, the ex- 
exhaust from the motor being discharged into 
the river. The suction of the p — was led iato 
the river, The discharge of the pump was con- 
nected to the 6in. pipe. Alongside the refri- 
gerating pete in the Cen a mining pump 
was erected, steam being used for power. The 
discharge of this pump led to the din. pipe. 
When the pump was started the water pressure 
in the 4in. pipe acted on the water motor at the 
other end of the line, and this, in turn, working 
the pump with which it was connected, forced 
the water from the river up to the refrigerating 
plant. After performing the work of cooling, 
the heated water was Ted into a tank from 
which the suction pipe of the mining pump was 


led. An air chamber was provided at the river 
end of the 4in. > so as to prevent shock on 
the motor. merican Building and Engi- 
neering ye Be s the system has been in 


operation for seve’ 


years, and has given entire 
satisfaction, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
‘atents. 

Application for Le’ Letters Patent. 


When patents have been ‘“ communicated” the 
“name and eaves of the communicating party are 
printed in italics. 


23rd December, 1889. 
20,593. Reers, T. Coleby, T. Guest, and T. Brookes, 
Manchester. 
20,504. cae Gvarps, R. Smyth and J. Middleton, 


20,595. 
London 


#9 


yorENIc Brxper for Inrants, G. B. Batten, 


20,596. Foo Sienaxs, G. H, Alderton, Brighton 

20,597. TOBACCO-PIPE CLEARING APPARATUS, C. E. Lyon, 
London. 

20,598. ComBrnep Tap, Liquip MEASURE, and FUNNEL, 
G. F. Warden, Gloucester. 

20,599. Decorative EARTHENWARE TiLes, G. Waller, 
Birming’ . 

20,600. Banps for Curtains, &c., J. E. Beaver, Bir- 

mingham. 


ming] 

20,601. Bicycies, G. Bebbington, London. 

20,002, | cate for Ixrants’ Cuairs, C. Chipps, 
Si 


20,603. SHutrLe Pros, E. and C, Stephenson, Hoghton, 

near Preston. 

20,604. Duatn and other Cray Pires, C. E. Wadding- 
ton and H. H. Butterfield, Bradford. 

Soe Writinc Desk, H. H. Coldridge, 


20,606. Siipinc Wixpows for Carriace Doors, J. 


, Longport. 
20,607. OL LusRicaTor, T. M. Smiddy, Norton, near 
Malton. 
20,608. Ve Locirepes, W. C. Burton, Flixton, near 
ap tanchester. 


20,609. Boxts for Doors, T. Kendrick, Birmingham. 

20,610. HorsesHogs, C. R. I orth, Accrington. 

20,611. SIGNALLING upon Raitways, E. R. Foden, 
Manchester. 

20,612. Securrsc Doors, J. Kaye, Bradford. 

20,613. TRANsMITTING Rotary Motion, E. Shaw and 
Gd. Harcourt, Bristol. 

20,614. PRESERVING Fisu, &c., W. Douglas and J. 
Donal bs 

ag 00 Biscuit iw, 8. R. Palmer, Walton-on-the- 
Naze. 

20,616. 


Skates, G. von Rohonczy, London. 
20,617. 


Straps for Skates, G. von Rohonczy, London. 

20,618. Worxixc Burtrer, T. Bradford, London. 

20,619. Currmsc Grass Cytinpers, J. G. Sowerby, 
London. 

20,620. Muzzies for Docs, J. W. Bennett, London. 

20,621. Hat Box, T. R. Shillito.—(4. Marsal, Germany.) 

EXTINGUISHING Fires, W. Whitehead, London. 

3 . WINDOW-BLIND ROLLERs, H. Gibbs, Bir- 
mingham. 

20,624. Raisinc and Forcinc Water, W. P. Theer- 
mann, London. 

20, Respenine Fasrics Frre-proor, W. 8. Somers, 

ive 

20,626. al Beams for Looms, J. and R. Ogden, 
London. 

20,627. ELecrric Distrisution, W. M. Mordey, London. 

20,628. Starr Rops, A. Oldham, London. 

20,629. Fasrentnc for Lapres’ Habit Skirts, H. Nicoll, 
London. 

20,630. CotLectinc Carponic Acip during the Manv- 
FACTURE of BEER, L. Haas, London. 

20,631. Topacco Poucnes, J. H. Grant, Monmouth. 

20,632. Tarcets, W. E. Heath, London. 

20,683. Printinc Macurivery, A. Paton, Leeds. 

20,634. SHutTies, A. Snoek, London. 

20,635. UMBRELLA WALKING Stick, J. Wood, Leeds. 

20,636. Currinc Breecues, H. Huntsman ‘and B. F. 
Huntsman, London. 

20,637. Composition for Boots, H. W. Farrer and 
E. Young, London. 

20,638. PRoPpELLING and STEERING Boats, H. Barcroft, 





on. 

20,639. Arn Heaters, E. H. Morgan and B. M. Skinner, 
London. 

20,640. Wire Reexs, 8S. H. Hudston, London. 

20,641. Fo_pinc Sears, &e., C. Goocmielige ‘and J. P. 

ickman, London. 

20,642. Hotper for Tare, F. W. Amsden, jun., 
London. 

20,643. ALBuMs, L. Davis, London. 

20,644. Steam Cookinc Apparatus, C. Kalkbrenner, 
London. 

20,645. Prorectinc TELEGRAPH CaABLEs, J. A. L. Dear- 
love, London. 

20,646. Priytrnc TeLecRaPH Apparatus, G. A. Cas- 
sagnes, London. 

20,647. ReLeasunG PatTerns in Latues, T. Suchland 
London. 

— Pocket Siena Bac, W. R. Wolff, Southamp- 


sneu Traction Encrxes, A. M. Clark, London.— 
(H. V. Hursey and D. E. Madden, United ” States. ) 

20,650. Vatve Gear for Steam Encrves, J. D. Gray, 
London. 

20,651. Hogs, J. V. De Ville, London. 

20,652. ELecrric Lamps, J . Edmundson and W. 
Clarke, London. 

20,653. Covers for TELEGRAPHIC INsULATORS, W. 
Foster and C. Griffiths, London. 

20,654. Puzzies or Toys, W. L. Wise.—(J. C. Collin, 
United States.) 

20,655. Dampinc LaBets, W. J. Smithson, London. 

20,656. Propetiinc Boats, &c., C. Lock, London. 

20,607. V ENTILATORS for Hats, &c., O. H. Wagner, 

ndon. 

20,658. Hay Turninc Macurne, G. H. Young, London. 

20,659. Pencits, T. Perls, London. 

20,660. Exectric SicNaLtuinc Apparatus, J. 0. 
Winckler, London. 

20,661. Heatinc Greennovses, J. Poat, London. 

20,662. SENSITISING CHLorIDE of StLv ER, W. H. 
Cald dwell, London. 

20,663. GRINDING and AMALGAMATING Ores, M. Craw- 
ford, London. 

20,664. CutTtinc Out GLoves, A. Anrich, London. 

20,665. TREATMENT of TEXTILES, &e., C. Baswitz, 
London. 

20,666. VeLocirepEs, G. P. Thomson and W. G. James, 
London. 

20,667. VeLocirrepes, G. P. Thomson and W. G. James, 
London. 

20,668. CoLourinc Matters, J. Y. Johnson. — (The 
Badische Anilin and Soda Fabrik, Germany.) 

20,669. ANTI- FRICTION Brartnes, H. W. Libbey, 
London. 

20,670. AnTI-FRIcTION Bearincs, H. W. Libbey, 
London. 

20,671. Automatic Musica InstruMEnts, H. H. Lake. 
—(J. Morgan, United States.) 

20,672. Preventine Apstraction of Letrers from 
LETTER-BOXES, G. W. wrance, London. 

20,673. SuRF-powER Macurne, H. E. Thomasand F. H. 
Hausman, London. 

20,674. Suppers, R. J. Baggaley, London. 

20,675. Lusricators, F, N. Sautenard, London. 

20, 676. WaTER METER, E. Schinzel, London. 

20,677. ——, -DIVIDED METALLIFEROUS MATERIAL, 
W. L. Wise.—{/. B. Walker, United States.) 

20,678. Comrounps of the DIPHENYLMETHAN Group, 
&e., O. Imray.—(The Farbwerke vormals Meister, 
Lucius, and Bruning, Germany.) 

20,679. SMOKELESS and GasLess Fuver, A. Myall. 
ennle H. Lancaster, United States. 

20,680. Covertnc Roors, A. Myall.—{J. H. Lancaster, 
U: nited States.) 

20,681. Frisuinc Woop Moutpines, A. Myall.—{J. H. 

neaster, United States.) 

20,682. Force Accumutators, 0. and R. Fleck and 
W. Schrader, London. 





20,688. Esector Dreporr, C. J. Ball, London. 
24th December, 1889. 
— AvTomarTIc og me Motion, 8. Newton, 
C. Moss, and T. W. Merrell, Manchester. 
20,685. "Washes Sticks, &c., E. Hiefel, Manchester. 
—- Bitar, &c., Curs, W. G. Stephens, 


on. 

20,687. Tanks for Mettinc Grass, S. Washington, 
Manchester. 

20,688. Steam, &c., Pressure Encines, H. W. Morley, 
Bradford. 


—, Loose Reep Motions in Looms, J. Butter- 

wi 

20, e's Cssnnesense, &c., Topacco, A. K. Irvine, 

20,691. Pane Arm Ispvucrion Pipes, R. Little, 
Kirkaldy. 

20,692. —— or Factnc Frac Stoxes, J. Coulter, 
Halifax. 


20,693. Tension RecuLatine Weicuts for Sautries 
8. W. Gillett.—(H. and M. H. Kelly, United States.) 
20,694. Currinc Lock Norcues for Umprecia Furni- 

TurE, A. C. and J. L. Wright and R. Budd, Bir- 


20,695. Carryinc Bottzes, 8. Phillips, Exeter. 

20,696. UniversaL and SELF-ADJUSTABLE BEARINGS, 
W. R. West, Enfield Wash. 

20,697. Furnaces and Fives for Steam Borers, J. 


Cran, Glasgow. 

20,698. Suprortine Bopies of Carriaces, F. Lovis, 
London. 

20,609. MixiaTURE PHoTocraPH, W. H. Bath, Bir- 


ming’ 

20,700. DRIVING Macurnery, C. Hassel and E. Holt, 
Manchester. 

— LitHocrapuic, &c., PRinTING MACHINERY, 

20,702. Hopixc Caxpus in Canp.esticks, A. W. and 

T. H. Me lasgow. 
— Rotary Rouaees to Work with Sream, &c., 

Snelling, London. 

o0,708 LesseNtnG VIBRATION of RarLway CARRIAGES, 
G. H. Powell, London. 

— Drvixe, &c., Cirosets, J. H. R. Dinsmore, 

ive: 3 

20,706. AuTomMaTic CoIN-YREED Apparatus, E. J. Ball, 

London. 


20,707. Maxine Paints, &c., R. Mullard, London. 
20,708. Percussion TurBines, C. L. Hett, Brigg. 

20,709. AmmuniTION PovucHes, H. Lintott H. T. 
Tallack, London. 

20,710. Watcu-cas— Penpants, &c., E. C. Fitch, 
London. 


20,711. Door Fastener, S. Danischewsky, Paris. 

20,712. Brick-mMakisc Macuinses, B. C. White and 

J. A. Boyd, London. 

20,713. Topacco Pires, J. J. Hall, Slough. 

20,714. Toy Auromatic Macuinez, G. Carette, London. 

20,715. Dyeinc and Scourinc Macuines, J. P. Dela- 
hunty, London. 

20,716. Forcinc Presses, A. Trappen, London. 

20,717. Evectric Cam, H. 8. Prentiss, London. 

20,718. MecuanisM for StartTinc VEHICLEs, F. and H. 

le, London. 

20,719. Bormixc and Precipitatinc Tower, G. E. 
Hinish, London. 

20,720. CELLAR Puiates, C. H. Pennycook, London. 

20, 721. Biixp Roiiers, G. L. Berry, London. 

20,722. Ostarninc Ammonia, J. C. Fell.—( The American 
‘Ammonia Munvfacturing Company, mene States.) 

20,723. Duster, Wilkins, 

20,724. Snips’ Bertus, &c., J. O. Holt and F. Venton, 
London. 

20,725. Jousmsc Metauic Pires, C. G. Harrison and 
H. Howard, London. 

20 726. MiLLinc Tooxs, T. Eynon, London. 

ag eee SteicH Beir, Hat, Currs, &c., W. E. Evans, 


on. 

20,728. Iron HEELS, &c., for Boots, W. F. M. Hawkins, 

20,729. Besser and Heatinc Puiate, J. Knight, 

20,730. Drymc Mryerats, R. Morris and J. Wood, 
London. 


20,731. Wire Door-mats, R. T. Macan, London. 

20,732. Dumppeis, J. Warwick, Bolton. 

20,733. Surtrnc and Separatine Tea, A. H. B. Sharpe, 
a 

20,734. MaGNETO-ELECTRIC Macutves, R. Haddan.—{C. 
?. Gillette, | United States.) 

20,735. EvELET-sETTING Macutne, R. Haddan.—(D. H. 
Coles, United States.) 

=. Automatic SaFeTy Gas-BURNERS, N. M. Garland, 

20,737. 
Lon 


Hypravuic Forcinc Presses, C. Davy, 


20,738. Sustarsinc Men’s Drawers, I. W. Housser, 
London. 
20,739. DesiccaTinc Apparatus, &c., A. H. Hobson, 


on. 
,740. Spouts for Borries, A. M. Clark.—(F. V. Hofe, 
United States.) 

20,741. Prorecrinc Trousers from Mop, H. W. C. Cox, 
London. 


20,742. HORSESHOE Catks, O. Imray.—{(J. W. Foulks, 
United States.) 
20, phate Provectors of E.ectric Licut, E. Sechehaye, 


20,744. Bunsen Burners, G. Reimann, London. 

20,745. Wasuinc Macurye, W. W. Horn.—{E. Churchill, 
United States.) 

20,746. Fixisnivc Puianes for Trres, &c., X. Baier, 
London. 

20,747. Mountine for QuicK-FirING Gun, J. Vavasseur, 
London. 

20,748. Excine Governors, W. H. Jenks, London. 

20,749. Impartixc Motion to Macurivery, F. Y. 

Wolseley, London. 

7 = Distrisutinc Om on Water, N. C. Bing, 

20,751. ELECTRICAL AccumuLatTors, F. Marx, London. 

20, 752. Exvecrropes for Evecrric Batreriss, F. Marx, 
London. 
— Steam Enoryss, L. Bénier, London. 
20,754. Buackinc Mixture, A. J. Boult.—(J. G. Drew, 
“O nited States.) 

20,755. DETERMINING AmMouNT of WaTeERr in Steam, M. 
petty Live: 





RAKE ECHANISM, ¥ 3 ; it.—V. Krieger, 

Trees, W. P. Thomp- 
son.—({H. W. Dick, United States.) 

20,763. Lissxc for Lapres’ Dresses, A. J. Boult.— 
(M. Hartung, Germany.) 

20,764. ArMaTuRES for ELectric 
Tho. 
States. 


20,761. 
A. Dallmer, and H. Schoen, Germany.) 


20,762. Hotpers for CaRistTmas 


Macuixes, W. P. 
m.—(The Westinghouse Electric Co., United 


27th December, 1889. 


7. Suprerneatine, &c., Steam, G. G. Rhedes, 
20, 766. Gas Boi.ixe Burvers, W. Unsworth, War- 
2. 


rington. 
20,767. Bicycres, &c., J. Cheshire and S. H. Oakley, 
Binmingl 


irmingham. 
20,768. Macuines for Curtixe Hay, J. Burgess, Mar- 


20,769. FisuING Bart, A. Fahie.—(C. Heath, Russia.) 

20,770. Lamps, A. Eckford, Leith. 

20,771. Propucinc Mixep CoLovurRep Sits, &c., R. J. 
Mach lean, Hi 

20,772. Knirrep Fasric fur Linixe, &c., H. Huth, 
Halifax. 


20,773. SprReapinc Susstances over the Grounp, R. 
Wadsworth, Halifax. 
— Borries, &c., J. Shedden, jun., Ediz- 
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20,775. MeasuRinG, &c., FLow of Liquips, H. Sutcliffe, 


‘ax. 

20,776. Drituisc Macnivery, F. J. Rowan, Glasgow. 

20,777. Carcuine Rats, &c., H. M. Armstrong, Glasgow. 

20,778. Srockuves, W. Hayter and E. Terry, London. 

20,779. Baas, J. Frankenburg, Glasgow. 

20,780. Arr-HEATING Stoves, G. Macaulay-Cruikshank. 
—{R. Thomson, India.) 

20,781. Anrmmat Trap, G. F. Morant, Sheffield. 

20,782. CoLtuiery Rovers, Messrs. Leadbeater and 
Scott and J. H. Swift, Sheffield. 

20,783. Prope iers for Surps, R. Hall, Glasgow. 

20,784. Evaporatine Ligurps, R. A. Robertson and 
W. J. Mirrlees, Glasgow. 

20,785. Pumpinc Apraratvs, J. A. Wade and J. Cherry, 
London. 

20,786. Opentne, &c., Doors, R. Hirst, London. 

7 a TREATMENT of Srent Acip, J. Longshaw, Long- 
sight. 

20,788. Weartnc AppareL, P. A. Staley, London. 

20,789. PortasLe Purveyinc Apparatus, J. H. Bur- 
ridge, Birmingham. 

20,790. Lupricatinc AXLE Bearinas, C. C. Longridge, 
London. 

20,791. Trousers Seats, J. C. Montgomerie, London. 

20,792. Pressure Gavuces, A. Lusuardi and A. Falco, 
London. 

20,793. StoprertnG and Unstoprerinc Bortr.es, T. E. 
Harper, South Weald. 

20,794. Rotter Muuis, J. Stock and H. Hausmann, 
London. 

20,795. Prope.uinc Satps, G. C. Downing.—(A. de 
Kuneald, France.) 

20,796. Sparcer for Upricut Suarrine, J. Strong, 
London. 

20,797. Exvecrric Licat Firtines, W. W. Strode and C. 
G. Gill, London. 

20,798. Desks, J. Bidgood, London. > 

20,799. SELF-InKING Macuuiye, J. Y. Johnson.—(W. E. 
T. Bennett, India.) 

20,800. Ienrtine Apparatus for Gas Motor ENGINEs, 
H. W. Bradley, London. 

20,801. Drivixc Gear for VeLocipepes, C. Terrot, 
London. 

20,802. Recenerative Gas Lamps, C. K. Mills.—(V. 
F. de R. d' Alkenade, Belgium.) 

20,803. Screw Prore.iers, E. Edwards, London. 

20,804. Ventitatinc WaTEeRPROOF GARMENTs, G. C. 
Mandleberg, H. L. Rothband, and 8S. L. Mandleberg, 
Manchester. 

20,805. Giass PotisHtnc Macuives, H. H. Lake.— 
(F. Schefold and G. F. Penn, United States.) 

20,806. Hyprav.ic Lirts, D. Thomas, London. 

20,807. StaBLe Fittines, A. Pye-Smith, O. W. White, 
and R. Elliot, London. 

20,808. ApPLymnc Banps to Provectiies, A. C. Cole.— 
(A. T. Brewer, United States.) 

20,809. Presses, A. C. Cole.—(4. 7. Brewer, United 
States.) 

20,810. ReFLecrors or Mirrors, B. Willcox.—{C. H. 
Koyl, United States.) 

20,811. Rerriceratine, &c., Apparatus, F. B. Hill 
and J. Sinclair, London. 


28th December, 1889. 


20,812. Brake for Two-wHEELED VeHIcLes, E. P. Hall 
Westbury. 

20,813. Artracuinc CLoTrHinc to Carpinc ENGINE 
Fiats, C. Hassel and E. Holt, Manchester. 

20,814. Dryixc Bricks, J. Tudberry, Middlesbrough. 

— Sarety Hanp Sutexp, E. N. Archer, Middles- 


20, 
20,7 


ugh. 
20,816. Puvc Vatves or Cocks, 8. Moorhouse, Man- 
chester. 
20,817. Suurries, J. S. Smith and J. 8. Sutcliffe, 
Manchester. 
20,818. Damprsc and Gumminc Papers, N. Macleod, 
7 : 


20,819. Pumps for Mepicat Lasoratorigs, C. Breuil- 
lard, Manchester. 

20,820. Anvits for SHarPeNninc Scytues, C. Marcot, 
Manchester. 

20,821. Burrons for Wearinc APPAREL, T. Thatcher, 
Bradford. 


20,822. Drymnc Macuines, E. O'Connor, Manchester. 


20,865. Drittixa and Currine Coat, W. and J. G. 
Patterson, London. 

20,866. Connectinc ARM for Acruatine the Pickinc 
Sticks of Looms for Weavine, E. Hollingworth, 
Huddersfield. 

20,867. Pessaries, N. H. Martin and C. E. Stuart, 
Newcastle-on-Tyne. 

20,868. AERATED Water, J. P. Jackson, Liverpool. 

20,869, CorkiNnG Bort.es, J. P. Jackson, Liverpool. 

20,870. Skirt or Trouser Guarp, G. L. Cumberland, 
London. 

20,871. Feeprinc Sueets of Parer to Printing Ma- 
cHINEs, J. J. Allen, Halifax. 

20,872. Pistons and Cy.inper, J. Longworth, Denton. 

20,873. Screens or Buinps, T. Davids, Birmingham. 

20,874. Game of Skiiti, L. Waterman, Bristol. 

20,875. TH1er-proor Letrer-Box, H. Elliott, Stone- 
house. 

20,876. Supportinc Trousers, A. Hill, Manchester. 

2),877. Heatine, &c., Water in Sprnninc FRAME 
Troveus, J. and J. F. Smyth, Belfast. 

20,878. CLEANING Borries and Lamp Guasses, O. 
Rinke, London. 

20,879. SeLF-FiTTING Hosiery, The Rothwell Hosiery 
Company and W. Rothwell, Bolton. 

a Ree Guoves, B. A. Dougherty, Turkish 


20,881. Rutiyc Certarn Lives, R. M. Bell, Redhill. 

20,882. Heexs for Boots, A. Andres, London. 

20,883. Stor Cocks, W. H. Spencer and J. M. Ralston, 
London. 

20,884. Muxes for Sprxnina, J. Cheetham, London. 

a Ss for Evecrric, &c., Lamps, H. 8. Price, 

mdon. 

20,886. Wee Tires, G. Wilson, London. 

23,887. UNDERFRAMEs for Raitway, &c., Stock, S. Fox, 
London. 

20,888. Benpinc the Enns of Iron or Sreet, 8. Fox, 
London. 

20,889. ELastic WHEELS, J. Harrington, London. 

20,890. Evastic WHeexs, F. A. Cole, J. Harrington, 
and J. Hopper, London. 

20,891. Expansion, &c., of Sicnat Pviis, J. Punter, 
London. 

20,892. Recutatinc the Sprep of Gas Enornes, C. D. 
Abel.—(Gas Motoren Fabrik Deutz, Germany.) 

20,893. MANUFACTURING Mosaic FLoorcLota, F. Walton, 
London. 

20,894. ApveERTisING, S. R. Stevenson, London. 

20,895. SiGNALLING at Sea, J. W. Watson, London. 

20,896. Game, T. Bastin, London. 

20,897. CARTRIDGEs for QUICK-FIRING Guns, J. C. Bull, 
London. 

20,898. Ear Guarp for FoorpaLt Prayers, F. Sugg, 
London. 

20,899. CoLLar Stups, C. Page, London. 

20,900. Water Motor, T. Evans, London. 

20,901. Rockne Cuarrs, G. F. Hall and E. R. Carhuff, 
London. 

20,902. Topacco Pires, G. W. Lander, London. 

20,903. Bepsreaps, F. Hainsworth, London. 

20,904. Srrtine, H. J. , London. 

20,905. TrEaTING Fasrics, &c., E. Remy, London. 

20,906. Sewinc Macuives, H. H. Lake.—(G. Amborn, 
jun, United States.) 


81st December, 1889. 


20,907. New Toy, T. W. Hill, Hendon. 
20,908. Recoverinc CHemicats, M. B. Mason and 8. D. 
and F. Warren, London. 
20,909. Hat and Coat Cases, W. G. Hudson, London. 
20,910. Compounp Enoines, W. B. Yeo, Manchester. 
20,911. Batrery Piates for Srorace BatrTerties, A. E. 
oolf, we. 
20,912. Steam Generators, J. Mills, Manchester. 
20,913. Dumprnc Cars, E. F. Alford.—(4. S. Fleet, 
United States.) 
20,914. Frreproor Ceitines and Watts, A. Klapper- 
stuck and A. H. Meyer, London. 
20,915. Prorecrion-EDGED LEATHER Link BELTING, 
J. K. Tullis, G Ww. 
. Tops, F. man, London. 
7. Avromatic Toys, F. Redman, London. 
GENERATING Evectrric Currents, W. P. 





20,823. Fountary Pennoipers, J. W. White, Liver- 


poo: 

20,824. Drivinc Mecnanism for VeLocipepes, W. C. 
Burton, Manchester. 

20,825. Automatic Lock and Hixcep Cover, G. and 
W. Kyte, Cardiff. 

20,826. INTERCHANGEABLE ADVERTISING Frame, E. T. 
Biggs, London. 

20,827. Propetiies, &c., Saips, A. Hunnable, London. 

20,828. Musicau Toys, F. Redman, London. 

20,829. Musica Toys, F. Redman, London. 

20,830. Printixc Ink, C. Huelser, London.—/Georg 
Callman, Germany). 

20,831. Wick Susrarvers for Nicut Licuts, W. Murch, 
London. 

—. Supp.yinc Liquips to Vessets, J. Hawliczek, 
AVe’ 

20,833. Wixpow Fasteners, W. J. May and A. E. 

‘= Padmore, Birmingham. 

20,834. Brakes for Tramcars, &c., E. J. Bullough, 
Blackburn. 

20,835. ATTacHING Raits to SiLeepers, J. P. E. C. 
Stromeyer, Twickenham. 

20,836. Rattway S.eerers, J. P. E. C. Stromeyer, 
Twickenham. 

20,837. Rarpway Sicnat Apparatus, 8. B. Kincaid, 
Woodbri 


ridge. 

20/838. Desk for Writina, &c., The Hon. R. C. Jervis, 
London. 

20,839. UmMBRELLAS, F. Mussen, London. 

20,840. Securrnc Corks, H A. Maddock and I. 
Solomon, London. 

20,841. Conrrottinc Runaway Horsgs, A. J. Boult.— 
(A. Averswald and I. Hoffman, Germany.) 

20,842. Box Orromans and the Like, F.~ Parker, 
London. 

20,843. Hinces, F. Parker, London. 

20,844. Skercursc Tricycte Rovres, L. Marshall, 
London. 

20,845. Syruprnc ArRaTep Beveraces, J. McEwen, 
Londo 


m. 

20,846. Burton-sewinc Macuines, R. Haddan.—(F. 
Engel, Germany.) 

20,847. Apparatus for Caeckinc Receipt of Money, 
J. M. Black, London. 

20,848. ARTIFICIAL Stone, A. Smith, London. 

20,849. Removinc Broken Screws, M. Cahn, London. 

20,850. Couptinc Gas Pires, W. W. Horn, London.— 
(J. 8. Hattery and J. V. Liew, United States.) 

20,851. Nut-Locx, W. W. Horn, London.—{J. J. Leep, 
United States.) 

20,852. Operatinc Carriace Wixpows, F. W. Barker 
and M. Levy, London. 

20,853. IMpRoveMENTs in Stoots, &c., J. Bayne and 
J. McMurray, G Ww. 

20,854. Lirts, W. B. Massey and S. Dunn, London. 

20,855. Rorary Encore, C. E. Allaire and J. B. G. 
Gautier, London. 

20,856. Voittarc Batteries, D. G. FitzGerald and A. H. 
Hough, London. 

= Movuytinc Heavy Guns, J. E. C. Bracebridge, 


on. 

20,858. Packine for Sturrina Boxes, W. A. Bennett, 
London. 

20,859. Derermintnc Fat in Mitx, I. K. Lindstrém, 
London. 

830th December, 1889. 
20,860. OpEN-HEARTH Steet Furnace, B. H. Thwaite’ 
iverpoo! 

20,861. Courtine Rattway Cars, E. Hollanders and C. 
J. Leather, Portsmouth. 

20,862. Makine Nitrate of Ammonia, W. Smith and 
C. G. Cresswell, London. 

20,863. Preventinc Spitroon Capsizinc, Swain and 

20,864 


, ng) ° 
Apportioninc Tea, Sucar, &., W. 
B i. Coy Edgell, 





—(W. Stanley, jun., United States.) 

. PROTECTION of Hatcuways, W. P. Thompson. 

J. A. Harrison, . 

20,920. Evevators, R. B. Nixon, Liverpool. 

— Dravucut Exciupers, G. H. Harrap, Man- 
ed q 


20,922. Grixprnc MILLs, H. Stephenson, Altham. 

20,923. Rupper Bats, J. L. Garsed, Halifax. 

20,924. TREATMENT of Locwoop Exrract, J. E. Bed- 
ford, Leeds. 

20,925. ——— Liquips to the Action of Gases, J. A. 

‘ord, Ss. 

20,926. LUBRICATING J. A. McDowell- 
Guajardo, Manchester. 

20,927. Gurpinc Tram-cars at Crossines, J. Turner, 
Liverpool. 

20,928. Furnace Grate Bars, H. D. Fitzpatrick.— 
(The Improved Zig-cag Grate Bar Company, United 
States.) 

20,929. Baas, J. Rosentweg, Glasgow. 

20,930. ‘‘SHakinc Macuines” for Corron Waste, &c., 
W. Hargreaves, Manchester. 

20,931. SHakING ARTICLEs of Meta, J. E. Vos.—(4. 
Weed, United States.) 

20,932. Ro.iers for the Treatment of Graty, J. A. 
Fawcett, Wakefield. 

20,933. Hop Fitter, F. C. Simpson, Kent. 

20,934. PerreruaL Motion, G. H. Bean, Halifax. 

20,935. Tramway, &c., CoupLines, M. Taylor, Bradford. 

20,936. Freemsc Woot from Grease, L. Pinagel, 


London. 
20,937. Fur CLEANING Macuines, C. 
C. H. Chester, 


Devices, 


and Mrxinc 
tt, London. 

20,938. TRAVELLERS’ COMPENDIUM, 
London. 

20,939. Prorectinc Water Gavuce Gtasses, M. 
Portheim.—(E. ron Asten, Germany.) 

20,940. Fotpinc WuHeet-cuair, J. J. Martin, Norwich. 

20,941. Diccinc Lanp by Steam Power, J. 8. Talbot, 
Wiltshire. 

20,942. Erecrion and Formation of Streets, &c., 
F. F. Abbey, Huddersfield. 

20,948. Gaminc Apparatus, V. Schaeffer, London. 

20,944. GUARDING WEAVING SuvutTrtces, F. E. Vorwieger, 
London. 

20,945. Hypravutic Waterer, &c., F. G. Helmore, 
West Brook Green. 

20,946. Cotrox, &c., Ree. Hoipers, G. R. McDonald, 
London. 

20,947. MARBLE Siars, H. C. Askwith, London. 

20,948. FicTeRING Apparatus, Reay and Co., London. 

20,949. InpIA-RUBBER Covertnecs for GanGways, &c., 
G. Nash, London. 

20,950. Dress, C. Graham, London. 

20,951. Mountinc YARN on Patrern Carps, W. H. 
Ibbetsen, Bradford. 

20,952. MuttieLe Movement Device, J. A. Zerbe, 


London. 
20,953. WHEELs of Bicycies, W. J. Lloydand W. Priest, 
ndon. 
20,954. Apparatus for DistiLL1nc Liquips, J. Wright, 
Lond 


on. 

20,955. Dynamo-ELecTRiIc Macuines, J. J. Wood, 
London. 

20,956. Cteaninc Knives, T. Williams, jun., London. 

20,957. Warer-cLosets, R. Haddan.—(W. S& Mayo, 
United States.) 

20,958. Mure Spinninc Macuines, R. Haddan.—(P. 
Jaudeau, France.) 

20,959. Apparatus for OPERATING Lirts, W. P. Gibson, 


London. 
—., Sarery Appiiances for Lirts, W. P. Gibson, 
Lon 


on. 

20,961. ArTiFIcIAL FLowers, I. B. 8. Zeimer and W. 
Fel , London. 

20,962. Securinc Rives to Bars, H. H. Lake.—(E. 
Thomson and H. Lemp, United States.) : 

20,968. Rance Finver, B. A. Fiske, London. 

20,964. InpELIBLE, &., Prints, J. R. 





20,965. Buck es for Braces, H. H. Lake.—(C. H. 
Farmer, United States.) 

20,966. Dies for RoLtep Fororas, H. H. Lake.—{ The 
Gould Rolling Machine Company, United States.) 

20,967. MeraL Pipes, H. H. Lake.—{J. C. Bayles, 
United States.) 

20,968. TypE-serTiInG Macuines, J. B. Odell, London. 

20,969. RarLway Foo SigNaLLine Apparatus, C. Tighe, 
London. 

20,970. Prosectites for Smati-arms, E. Palliser, 
London. 

20,971. ExLecrric Exercisinc Macutixe, 0. Imray.— 
(The Blectric Exercising Machine Company, United 
States.) 

20,972. Carvina Forks, A. Allen and J. Fry, London. 

20,973. TamBourtnes, J. A. Baker, London. 

20,974. Hypro-ELecrric DistripuTion, F. Ryssel- 
berghe, London. 

20,975. Hypraviic Motors, F. Rysselberghe, London. 

20,976. Roorinc Sueets of Fasric, H. W. Johns, 
London. 

20,977. Dricime Macurxet for Rock, &c., W. Johnson, 
London. 

20,978. Sprnninc Metats into IRREGULAR SHAPES, 
J. Browning, London. 

20,979. Evsector for ‘BREAKDOWN Guns, F. Beesley, 
London. 

20,980. Maxine Gas, H. E. Newton.—{ The Fvel, Gas, 
and Light Improvement Company, Incorvorated, United 
States.) 

20,981. Maxine Gas, H. E. Newton.—(The Fuel, Gas, 
and Light Improvement Company, Incorporated, United 
States.) 

20,982. Avromatic Macuines, T. H. Jones, London. 

20,983. CHiLpren’s Cots ATTACHABLE to BeDsTEADs, 
&e., C. H. Fitzmaurice, London. 

20,894. Poraro Diccinc Macuives, J. E. Powell, R. J. 
Powell, and W. Whitaker, London. 

20,895. Reapina Macurnes, F. K. Woodroffe and J. J. 
Pendlebury, London. 

20,986. GenERATION of Heatin Furnaces, H. H. Lake, 
London.—{B. B. Cornell, United States.) 

20,987. Exastic Baus, J. 8S. Mariani, London. 

20,988. Compounp Enornes, J. A. Clarke, London. 

20,989. Lusricators, J. A. Holmes, London. 

20,090. Heatinc Corts, L. Hussey and T. Hatch, 
London. 

20,991. Evecrric Betts, H. P. F. Jensen and J. Jensen, 
London. 

20,992. Type Writrsc Macuines, A. H. Woodall, 
London. 

20,993. Sasn, &c., Putteys, S. Taylor and W. M. Miller, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


414,958. Drum ror CasLe Raiiways, J. 
Cleveland, Ohio.—Filed Auquat 16th, 1889. 
Claim.—In combination with a driving drum for a 
cable railway in which one or more of the grooves for 
the cable are in a portion which moves in unison with 


Walker, 


—— 
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re wae 


for the cable in rings I X. turn r 3 
of the drum proper or the idlef Shaft, substantially as 
and for the purpose specified. 


415,191. Breacnine Kerr, F. EF. Drown, Pactucket, 
R.1.—Filed March 19th, 1888. 

Claim.—{1) In an apparatus for bleaching or dyeing, 
the combination of the vertical stationary steam-tight 
vessel A, having in its top tight-closing doors D1, with 
a rotating cylinder B, having perforated sides, and a 
hollow perforated shaft C, having steam-tight joints 
with vessel A, substantially as described. (2) In an 
apparatus for bleaching or dyeing, the combination of 
the vertical stationary steam-tight vessel A, the 
interior rotating cylinder B, having perforated sides, 


the driving shaft, an idler drum having all the grooves 
ina. a tly 


























and the hollow perforated shaft C, and the pumps F!, 
having pipes connecting with vessel A and shaft C, 
substantially as descri (3) In an apparatus for 
bleaching or dyeing, the combination of the vertical 
stationary steam-tight vessel A, having in its top 
tight-closing doors D!, and steam pipe E, and vent pipe 
P, with a rotatirtz cylinder B, having perforated sides, 
and a hollow perforated shaft C, having steam-tight 
joints with vessel A, substantially as described. 


415,206. Cupota ann Bast Furnace, Georg Ihssen, 
Hanover, Germany.—Filed June 23rd, 1888. 

Claim.—{1) In cupola and blast furnaces, the com- 

bination of a shaft provided with boshes of circular 


horizontal cross-section with a crucible of elliptical 
horizontal cross-section below said boshes. (2) The 
combination of a shaft provided with boshes of circular 
horizon 


tal cross-section with a crucible of elliptical 





horizontal section below said boshes and extended 
below to a cylindrical shape below said elliptical por. 
tion. (8) A shaft provided with a crucible composed 
of an upper part of elliptical horizontal cross-section 
and a lower part of cylindrical shape, the major axis 
of the ellipse being equal to the diameter of the 
cylinder. (4) Asi rovided with a crucible com. 
posed of an yl part of elliptical horizontal cross. 
section and a lower part of cylindrical shape, so as to 
form set-backs below said upper part, in the manner 
set forth, in combination with tuyeres in said set- 
backs. (5) A shaft provided with a crucible com 

of an upper part of elliptical cross-section and a lower 
part of cylindrical shape connected so as form two 
set-backs, one on each side below said upper part, one 
set-back at a higher level than the other set-back, in 
combination with tuyeres in said set-backs. 


415,219, Counrer Rest ror Latues, J. J. Pear, 
Hartford, Conn.—Filed June 22nd, 1889. 
Claim.—(1) The combination, with a lathe tool, of a 
detachable counter rest supported directly upon such 
tool, substantially as described. (2) In combination 
with a lathe tool, an adjustable plate thereto secured, 

















and a counter rest block, substantially as specified. 
(3) The combination, with a lathe tool, of the herein- 
described counter rest, consisting of the plate adjust- 
ably secured to the tool, the counter rest block secured 
to the plate, and means by which the rest block may 
be adjusted. 


415,228. Taste ror THE MANUFACTURE OF PLATE 
Giass, A. J. and J. M. Sweeney, Wheeling, W. Va.— 
Fited July 20th, 1889. 

Claim.—(1) A grinding and polishing table for plate 
glass, consisting of a central hub having suitable faces 
on its periphery and holes therein, a series of main 
arms, the inner ends of which are provided with flanges 
and fitted to the faces of thp hub, and bolts radially 
arranged in the holes in the flanges and in the hub, 
substantially as described. (2) In combination with a 
central hub and the main arms, the intermediate arms 
and the lateral arms on the main and intermediate 
arms, with connections between the main arms and 
the hub and connections between the ends of the 


lateral arms, all substantially as described. (3) In 
combination with a hub or central casting, radial 
main arms in the table and radially-arranged bolts 
between said arms and the hub, substantially as 
described. (4) In combination with a central hub, 
radial main arms having lateral arms C D, the ends of 
the arm C being planed so as to lie in parallel plane 
with the centre line of the main arm, and intermediate 
or filling arms between the main arms, substantially 
as described. 


415,306. Tuse Cieaner, W. H. Wheeler, Cleveland, 
Ohio.—Filed March 30th, 1889. 

Claim.—{1) A tube cleaner posed of an i 
shell having an annular divergent outlet, a balanced 
spring valve inclosed within said shell and having its 
stem projecting anteriorly, and a spider or skeleton 
head centrally attached to said valve stem and adapted 
to bear against said shell when said valve is open, sub- 
stantially as described. (2) In combination with the 
shell A, having annular divergent outlet and a 
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peripheral flange g, the valve chamber C, secured in 
said shell by its forward end, and having latera! steam 
ports c, and the valve D, fitting the interior of said 
chamber and cl said steam ports, and the spring 
J, for actuating said valve, the stem of said valve 
extending forward and bearing the conical or convex 
spider L, adapted to bear upon said flange when the 
valve is open, substantially as described. 
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HIGH-SPEED ENGINES FOR CARGO BOATS. 


Mr. E. Hatt-Brown read before the North-East Coast 
titution of Engineers and Shipbuilders, on the 18th 
ea a paper in which he suggested the application of 
high-speed engines to cargo boats. The paper is well put 
° her, logical enough, and not over elaborated, but the 
together, logi ; 3 
sropositions it contains ae sufficiently startling. Indeed, 
Mfr, Hall-Brown either possesses a good deal of courage, or 
else he knew that his hearers, although intensely practical 
men, have very open and unprejudiced minds. Possibly 
the truth lies midway between these assumptions. _The 
thesis which Mr. Hall-Brown sets himself to maintain is 
: ting the speed at which the engines of 
that by augmenting P : 
cargo “poats run, economies may be effected both in 
weight and in fuel. But, on the other hand, he accepts 
Mr. N. W. Barnaby’s dictum that the efficiency of pro- 
vellers is a function of the number of revolutions they 
cain. He showed his readers a curve, and he explained 
that “ This curve shows that the efficiency of a propeller 
increases rapidly with the revolutions until the maximum 
efliciency is reached; beyond this number of revolutions 
the efficiency decreases, but more slowly. A slight varia- 
tion above or below the proper number of revolutions has 
little effect upon the efficiency, and for this reason it is 
quite admissible to run the propeller slightly faster than 
the proper speed, in order to reduce the size and weight 
of the engines. If, however, the revolutions are consider- 
ably above the number corresponding to the maximum 
efficiency there is a very considerable loss. Thus, an 
increase of 50 per cent. means a decrease of about 17 per 
cent. in the efficiency of the propeller; or, in other words, 
to give the propelling effect attained at maximum efti- 
ciency with 800-horse power will require at the reduced 
efficiency, about 960-horse power. It would require a 
marked increase in weight economy to justify this. It 
will be seen, therefore, that it is not justifiable under 
ordinary conditions to increase the revolutions of a screw 
propeller 50 per cent. above the number corresponding to 
the maximum efficiency.” 

To overcome this objection, and at the same time to 
get a high-speed engine, Mr. Hall-Brown proposes that 
gearing should be used. In the early days of screw 
propellers, when the engines ran at slow speeds, gearing 
was employed to get up the velocity of the propeller. 
Mr. Hall-Brown would use it for the opposite purpose, 
namely, to let the engines run fast while the propeller 
ran slowly. Mr. Hall-Brown very properly points out 
that this suggestion is not new. Indeed, it was proposed 
by one of our correspondents about thirty years ago. It 
has never, so far as we are aware, been acted upon; and 
we do not think it ever will be. It is quite true that a 
pinion would drive a wheel more quietly than a wheel 
would drive a pinion; but no one who has had experience 
with gearing in a gale will care to go to sea with it. Mr. 
Hall-Brown steps very lightly over thin ice. He admits 
that helical gearing cannot be used. It is better, how- 
ever, to let him speak for himself on this point. Here 
are his precise words:—" With regard to the gearing ‘of 
the shaft, which is a very important detail, there will be 
little difficulty in designing suitable wheels. With 
improved metals and high-class machine-moulded teeth 
there need be no fear. It will, of course, be necessary 
to interpose springs between the teeth and the propeller, 
to prevent a sudden jar coming upon the teeth at any 
time. Helical gear is out of the question, owing to the 
end motion of the screw shaft; but stepped gear lends 
itself admirably to the required purpose, and with, say, 
four steps, it should be possible to make a gear which will 
not be heard even in the engine-room.” 

Before proceeding to discuss the engines which Mr. 
Hall-Brown suggests, we must say something concern- 
ing the theory on which he bases the necessity for gear- 
ing, namely, that there is a better speed for propellers in 
general than any other speed. This we believe to be a 
complete fallacy. It is quite true that there is a better 
speed for any particular propeller, driving a particular 
boat than any other, but this is quite a different matter ; 
and we venture to think that Mr. Hall-Brown has mis- 
understood Mr. Barnaby. By speed in this connection is 
meant velocity of rotation, and if the statement he has 
quoted were true in the sense he assigns to it, then it 
would follow that a propeller 6ft. in diameter making 
800 revolutions per minute must be dreadfully bad as 
compared with, say, a 14ft. propeller making 65 revolu- 
tions. It is lucky for the builders of torpedo boats that 
nothing can be further from the fact. Velocity of rotation 
is only one of several factors affecting the efficiency of a 
propeller. It. is quite true that a screw designed to run 
at 65 revolutions might give execrable results if driven at 
twice that speed. But a properly designed screw might 
possibly waste less power at 180 revolutions per minute 
than would the slower running propeller. If the author’s 
contention, that the number of revolutions of a propeller 
cannot be made to much exceed 65 per minute with- 
out loss, is fallacious, then we need hear no more 
about gearing. He may, we think, rest assured that it 
is not his propeller but his engines that will give him 
trouble if he attempts to hurry them. He sets forth with 
precision the advantages to be gained from high speed, 
and he gives a table at the end of his paper showing 
that the efficiency of an engine is greater with a mode- 
rately high back-pressure in the condenser. This table 
shows the work that can be got out of a cubic foot of 
steam of 1751b. pressure, under various conditions of 
expansion and condenser pressure. We confess that we 
have failed to quite catch Mr. Hall-Brown’s meaning. 
Here, however, are his deductions :—“ From the table 
it is evident that there is a certain condenser temperature 
Corresponding to maximum economy for each ratio of 
expansion. It is also evident that this temperature is 
not the lowest attainable, as is usually supposed by 
Scientific men, nor is it that corresponding to a back 
pressure of about 8 1b. per square inch, as is usually sup- 
posed by sea-going engineers. This is a matter of some 





importance, as the efficiency of a steam engine is usually 
supposed to be indicated by the formula, or J which 


would indicate that the lower the temperature ¢ is made 
the greater would be the efficiency of the engine. Of 
course this does not indicate any fallacy in the laws of 
thermo-dynamics, but merely a wrong application of these 
laws. It is the first time, as far as the author is aware, 
that attention has been drawn to this fact.” 

It has long been known to every sea-going engineer 
who understands his business, that the most economical 
vacuum is not measured by the greatest number of inches 
of mercury. A high vacuum means cold feed-water, and 
a rise of a few degrees in the temperature will often 
much more than compensate for the power assumed to be 
lost. Thus, for instance, a condenser temperature of 
100 deg, oe to a pressure of less than one pound 
per square inch. A rise of 15 deg. corresponds to an 
increase of only half a-pound. If it could be shown that 
the back pressure in the cylinder rose and fell exactly as 
the temperature rises and falls in the condenser, this half- 
pound might be a consideration. But nothing of the 
kind occurs. The back pressure is usually about 3 lb. or 
a little more, and it is very little affected ty a rise or fall 
of a pound in the condenser; while a rise of 15 deg. or 
20 deg. in the feed-water temperature represents a sub- 
stantial gain. It seems that it is the realisation of 
this advantage that Mr. Hall-Brown has had in his mind, 
but he does not show the way to it very clearly. 

Turning now to the machinery which he proposes to use, 
we give here the author’s tabular summary of the engines 
mentioned in the paper :— 
































«#3 |x .| Soe 
2's \28n| B25 
Description. | 53s S5- | 5 rb 
Zee Sa) oe 
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Concerning the first it is not necessary to say anything. 
The author deals at some length with the second, and we 
fully agree with him that the objections which can be 
urged against such machines must suffice to prevent their 
adoption in cargo boats. He suggests two alternative 
designs. ‘The first is a single-acting triple-expansion 
engine, with three cylinders over sanceeunie set at 120 
degrees. The engine is jacketted throughout, the jacket 
steam entering the covers first and then passing down- 
wards to the cylinder jackets. The working steam acts 
only upon the tops of the high pressure and intermediate 
pressure pistons, the bottoms of these cylinders being in 
open communication with the receiver. The low-pressure 
cylinder is somewhat different, being a cylinder using 
steam somewhat after the style of the Cornish pumping 
engine—that is, the steam acts first upon the top of the 
piston, and when that approaches the bottom of the 
stroke, the two ends of the cylinder are put in communi- 
cation, thus equalising the pressure on each side of the 
piston. The return or upward stroke is made in equili- 
brium. During the down stroke the bottom of the 
cylinder is open to the condenser. The second design is 
similar to the first, with the addition of three air cylinders 
answering the same purpose as Mr. Willans’ air cylinder 
—that is to say, operating to prevent knock. 

It will be seen that Mr. Hall-Brown suggests very 
radical changes indeed in the construction of marine 
engines. It is perhaps advisable that those who advocate 
improvements on existing methods should propose that 
these changes should be of considerable magnitude, because 
then a residuum will probably be left which will find 
favour. It cannot be disputed that Mr. Hall-Brown’s 
views are ingenious, and that much may be said for 
them, but there is also much to be urged against them. 
He sets out to save weight, and yet he throws away at 
once much of the advantage which he proposes to gain. 
It is clear that if his engines are single-acting they can- 
not be reduced in dimensions although they run at double 
the speed of ordinary engines, so we find him adopting a 
velocity of 175 revolutions. He has entirely overlooked 
the loss of useful effect due to gearing. Doubling the 
ordinary speed we get 180 revolutions. The extra 45 
revolutions represent so much more power; but a 
large part of this would be lost in extra friction of engine 
and gearing. This objection holds yet more strongly of 
the second design, in which the speed is raised to 200 
revolutions. After all, it is not the indicated power of a 
marine engine that measures its merits from the ship- 
owner’s point of view. It is the miles run per ton of 
coal burned with which he is concerned; and unless the 
net power bears a fair proportion to the total power, the 
results cannot be satisfactory. We do not believe that, 
ton of coal for ton of coal, other things being equal, Mr. 
Hall-Brown’s geared engines could drive a ship as far as 
the ordinary engines would. This is the crucial point, 
after all. Again, lubrication and wear and tear, although 
minor considerations, are not without importance; and 
the facts are all against the high-speed engine. It is 
beyond all question that the slower an engine runs, the 
longer it will last, and the less oil it will need. While 
arguing thus, however, we can go to some length on 
the road Mr. Hall-Brown would travel. In the first 
place, we hold that, even for a speed of 175 revolutions, 
gearing would be an unnecessary—a superfluity, in fact. 
But this would not justify the adoption of engines running 
at such a speed in a cargo boat with the usual limited 
staff of three engineers, one for each watch. On the 
other hand, we see no reason why the speed should be 
kept down to 65 revolutions. Experience has shown that 





triple-expansion engines of moderate power may be run 
at sea up to 100 revolutions per minute without any 
trouble. Engines of the largest size are run in our 
Atlantic racers at as much as 90 revolutions per minute. 
By more than doubling the revolutions, Mr. Hall-Brown 
saves about half the weight of his machinery and boilers, 
as will be seen fromthe table above. If, however, the 
speed of the ordinary engine was raised from 65 to 100 
revolutions, a saving of some 20 tons might be effected, 
and the engines would be shorter and take up less room. 
In all probability, too, they would be a little: more econo- 
mical than those running at the slowerspeed. Ina word, 
we hold that the engines of cargo boats might be run 
faster than is now the rule with manifest advantage. But 
we cannot believe that it would be advisable to adopt Mr. 
Hall-Brown’s designs, and this we say with regret, because 
it is ungracious to appear to discourage an evidently 
original thinker who has much to urge in favour of the 
general adoption of his views. 








HOW TO ANALYSE COPPER. 


Or the various metals used by the engineer, copper, 
either as such or alloyed in various proportions with 
other metals, is, next to iron and steel, the most import- 
ant and largely employed; and, like these metals, its 
quality is influenced in a very marked degree by the 
presence of foreign ingredients, or—perhaps more properly 
speaking—impurities, so much so that the presence of very 
small quantities of these impurities render the metal 
unfit for certain purposes. As an example antimony may 
be quoted, the presence of from 0°02 to 0°03 per cent. 
being quite sufficient to condemn the copper as unfit for 
the manufacture of brass that is required to stand rolling. 
It is therefore necessary for the engineer, before he 
can decide as to the suitability or otherwise of the metal— 
say for the manufacture of brass—to determine whether 
these deleterious ingredients are present or absent, and it 
is with the object of enabling him to do so that this 
article is written. 

When a substance of unknown composition is under 
examination considerable time, labour, and reagents 
may be saved, as also a “wild goose chase” after a 
substance presumed to be present when in reality it 
is not, if a qualitative analysis be made previous to the 
quantitative. This method of proceeding we shall adopt. 


QUALITATIVE ANALYSIS. 


The impurities usually met with, and which therefore 
are the only ones we shall treat of, in commercial 
copper, are tin, antimony, silver, lead, iron, nickel, arsenic, 
and bismuth, of which bismuth and antimony may be 
said to be the most injurious. 

A large portion of the metal, about tei: grammes, in 
the form of drillings, is placed in a beaker and dissolved, 
with the aid of a gentle heat in nitric acid sp. gr. 1°20, 
the resulting liquid considerably reduced by evaporation; 
and any white insoluble powder, the oxides of tin and 
antimony, separated, after dilution of the solution, by 
filtration through a Swedish paper. To ascertain the com- 
position of this insoluble powder, it is dried, mixed, con- 
tained in a silver dish, with an excess of sodium hydrate, 
and fused, whereby the tin and antimony are converted, 
respectively, into stannate and antimoniate of sodium. 
When cold the fused mass is covered with a small quantity 
of water, a portion of alcohol equal to one-third of the 
volume added, and the whole digested for some time. The 
sodium stannate enters into solution, while any sodium 
antimoniate remains insoluble, and is separated by filtra- 
tion. To detect the presence of Tin in the filtrate, expel 
the alcohol by evaporation, acidulate with dilute sulphuric 
acid, and pass a current of sulphuretted hydrogen through 
the solution, when a dark brown precipitate will form if 
Tin be present. 

From the original nitric acid solution of the metal, 
after the separation of the oxides of tin and antimony, 
expel the excess of acid by evaporation, dilute, and add a 
slight excess of dilute sulphuric acid, when, in the presence 
of Lead a white precipitate of lead sulphate will form. 
Filter off any lead sulphate, heat the filtrate to boiling, 
dilute, and add a small quantity of hydrochloric acid, when 
should the Copper contain any Silver, a white curdy pre- 
cipitate—chloride of silver—will be formed. 

To detect Bismuth, to a nitric acid solution of the metal, 
after the removal of any oxides of tin and antimony, am- 
monia in excess is added, when a white precipitate will be 
formed in the presence of this metal. As, however, the in- 
tense blue of the solution interferes with the viewing of the 
re-action, it is advisable to pass the solution, after the addi- 
tion of the ammonia, through a filter, washing the preci- 
pitate three or four times, after which it is dissolved in 
the smallest possible quantity of dilute hydrochloric 
acid. Upon the addition of water to the filtrate, after 
driving off the excess of acid by evaporation, white 
bismuth oxychloride is precipitated, or, in the presence 
of small quantities the solution will become milky. 
The following method for the detection of minute 
quantities of Bismuth in Copper has been devised by 
Abel and Field. Dissolve ten grammes of the Copper in 
dilute nitric, and to the resulting solution add a solution 
of lead nitrate containing about one gramme of the salt, 
and subsequently ammonia and ammonium carbonate. 
Thoroughly wash the resulting precipitate by decantation 
with water containing ammonia, and then dissolve in 
warm acetic acid. To this solution now add a large 
excess of potassium iodide, heat until the precipitate has 
disappeared, and allow to cool. If Bismuth be present 
the precipitated scales formed will be of a dark orange or 
crimson tint in proportion to the amount present. 

To anitric acid solution of the Copper, from which the 
Tin and Antimony Oxides have been removed, add an excess 

1 It must no’ 
absent, amo predpunie te Sie tmmaodiiataty foricd aioe tae eibintks 
of the re-agent, as oftentimes on account of the small quantity present, 
it is formed only after a considerable time. The operator should, th 


fore, in every case, where a precipitate is not immediately forthcoming 
allow the solution to stand at rest for three to four hours or more, 
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of hydrochloric acid, evaporate to near dryness, and repeat 
this evaportion with hydrochloric acid three or four times 
until the whole of the nitric acid is expelled. Finally, add 
a small quantity of hydrochloric acid, dilute, filter, warm 
the filtrate, and precipitate the Copper as sulphide by con- 
ducting a current of sulphuretted hydrogen through 
until it is strongly impregnated with the gas; allow to 
settle and filter. Heat the filtrate to boiling until free 
from the odour of sulphuretted hydrogen, add a little 
strong nitric acid, make slightly alkaline with ammonia, 
and boil. Any reddish-brown precipitate formed reveals 
the presence of Iron, which separate by filtration. The 
filtrate from the precipitate by ammonia is rendered 
strongly ammoniacal, mixed with a slight excess of 
ammonium sulphide, the mouth of the containing vessel 
closed and allowed to stand in a warm place for a few 
hours. Collect the resulting precipitate as rapidly as pos- 
sible, and wash a few times with water con’ ing ammo- 
nium sulphide. Remove the precipitate with the aid of 
a spatula, to a beaker, and digest for some time, with 
constant agitation, with cold moderately dilute hydro- 
chloric acid.* Filter off the insoluble portion, render the 
filtrate ammoniacal, and add ammonium sulphide, which 
will result in the precipitation of white Zinc sulphide 
should the metal be present. 

The portion of the ammonium sulphide precipitate 
insoluble in the hydrochloric acid is dissolved in nitro- 
hydrochloric acid, the solution diluted and mixed with an 
excess of caustic potash. Now add potassium cyanide 
until the precipitate formed upon the addition of the 
caustic potash has dissolved, then add a small quantity 
of bromine water, and, after agitating, allow the solution 
to stand for a little while. In the presence of Nickel, a 
black precipitate of black oxide, Ni, O05, will be formed 
—the potassium cyanide employed must be freed from 
cyanate by fusion, contained in a porcelain crucible, with 
charcoal, and dissolving in water. 

Of the impurities mentioned as usually present, Arsenic 
is the only one left undetected. The most satisfactory 
method of testing for this metal is Marsh’s, the modus 
operandi of which is as follows :—In the flask A, provided 
with a caoutchouc cork 
through which the safety 
acid funnel C passes reach- 
ing to near the bottom of 
the flask, place a portion 
of the copper together with 
some pure granulated zinc. 
In the small flask B place 
a little of a weak solution 
of silver nitrate. Close the 
neck of the flask A with 
the cork, and through the 
acid funnel C pour in upon 
the contents some dilute 
nitro-hydrochloric acid. Ar- 
senuretted hydrogen is formed, which escapes over into 
the silver nitrate solution by means of the tube D. Filter 
contents of B, and to the clear filtrate add a drop of 
dilute ammonia which will result in the formation of a 
yellow precipitate, silver arsenite, soluble in excess of 
ammonia, should arsenic be contained in the metal. It 
is advisable to perform a blank experiment with the 
reagents only. 





QUANTITATIVE ANALYSIS. 


The quantitative determination of the impurities is very 
complicated on account of their being diffused throug 
such a large bulk of metal, and of the difficulty expe- 
rienced in freeing them from the same. To render the 
task still more difficult, the portion of the sample taken 
for the estimation of the copper is altogether inadequate 
for the determination of the impurities, as in the generality 
of cases the total quantities present do not amount to 
more than 1 to 1°50 per cent; while, on the other hand, 
the copper precipitate obtained in a portion sufficiently 
large to serve for the determination of the impurities is 
too bulky to allow of its being satisfactorily dealt with. As 
regards the quantity of metal to be taken for analysis, the 
operator may, to a considerable extent, be guided by the 
results obtained in the qualitative analysis, but it should 
never be less than five grammes, while a larger portion, 
say ten grammes, is preferable. In describing the 
quantitative analysis it is assumed that all the metals 
mentioned under qualitative analysis have been detected. 

Tin and antimony.—Ten grammes of the finely 
divided sample are carefully weighed out, placed in a 
flask, covered with nitric acid sp. gr. 1-42, and heated 
gently. When it is judged that solution is complete the 
liquid is evaporated to near dryness, the containing 
vessel with contents allowed to cool, and a somewhat 
large volume of dilute nitric acid—one acid to six water, 
added. The volume of this solution is again considerably 
reduced by evaporation, diluted with water to the original 
bulk, and well boiled for several minutes. Eventually 
allow the precipitate to settle, pass the greater portion of 
the clear liquid through a double Swedish filter, throw on 
the precipitate with the last portions, and wash the filter 
and contents with water until the washings are free from 
acid. Pierce the filter paper, wash its contents, employ- 
ing the least quantity of water possible, into a deep silver 
dish, and drive off the water by evaporation to perfect 
dryness. The dry mass is now intimately mixed with 
eight times its weight of caustic soda and fused. After 
cooling the fused mass is treated with a minimum of 
water and a third of its volume of strong alcohol added. 
This results in the precipitation of the sodium antimoniate 
while the sodium stannate remains in solution. After 
standing for four to five hours, collect the sodium anti- 
moniate on a Swedish filter,? wash first with dilute 
and afterwards with strong alcohol. Next dry filter 
paper and contents, place in a porcelain crucible, mix 
2 Or acetic acid. Indeed, this acid is preferable, although the time 


required is longer, as nickel sulphide is not absolutely insoluble in dilute 
hydrochloric acid. . . 


3 Generally speaking the precipitates obtained are lin a very fine state 
of division, and for this reason Swedish filter paper had better be 
employed throughout the entire analysis. 





with an excess of cyanide of potassium and fuse. This 
results in the reduction of the sodium antimoniate to 
metallic antimony, which collects in a button at the 
bottom of the crucible, and is washed until free from ad- 
hering salts, dried and weighed. The solution containing 
the sodium stannate is boiled until the whole of the 
alcohol is expelled, acidulated with dilute sulphuric acid, 
and a current of sulphuretted hydrogen passed through 
until it is strongly impregnated with the gas. After stand- 
ing for some time, collect the resultant precipitate of 
sulphide of tin on a filter, and as ithas a great tendency torun 
through, wash with a strong solution of ammonium acetate 
containing acetic acid. Dry filter paper and contents, 
place in a weighed porcelain crucible, and ignite,* first at 
a red heat until all sulphurous fumes are driven off, then 
add some carbonate of ammonia, and gradually increase 
the heat to a high degree of intensity. Upon cooling, 
re-weigh the crucible to determine increase of oxide of 
tin SnO,, every hundred parts of which correspond to 
78°67 parts metallic tin. 

Lead.—This metal is contained in the nitric acid filtrate 
remaining after the removal by filtration of the insoluble 
oxides of tin and antimony. It is cautiously evaporated toa 
small bulk to expel the nitric acid, allowed to cool, mixed 
with an excess of sulphuric acid, and taken to complete dry- 
ness. When thoroughly cool, the cakey mass of mixed sul- 
phates, is digested, at a gentle heat, witha small quantity 
of water containing a few drops of sulphuric acid with con- 
stant stirring, until all but a white insoluble powder, sul- 
phate of lead, has entered into solution. Collect the sulphate 
of lead on a filter, which, together with its contents, are 
washed, first, with water slightly acidulated with sulphuric 
acid until free from copper, and then with alcohol to 
remove the acid—the alcoholic washings must not be 
added to the filtrate. Dry filter and contents, remove 
the precipitate as completely as possible from the filter 
paper, placing it in a weighed porcelain crucible, ignite 
the latter, add filter paper ash, two or three drops of sul- 
phuric acid, and again ignite. When cool, re-weigh the 
crucible to determine the lead sulphate, Pb SO,, which 
contains 68°32 per cent. of lead. 

Stlver.—Should the volume of the filtrate remaining 
from the determination of the lead as above be consider- 
able, it is concentrated> by evaporation, after which 
hydrochloric acid is cautiously added, drop by drop, until 
a white curdy precipitate, silver chloride, is no longer 
formed. This is readily determined by allowing the 
solution to stand until the precipitate has completely 
settled, and then adding a drop of hydrochloric acid to 
the clear supernatant liquid. If these directions are 
carried out an excess of acid, which would result in traces 
of the silver chloride being dissolved, is avoided. When 
precipitation is complete, allow the solution to stand at 
rest in a dark place for twelve hours. Atthe expiration of 
this time, pass the clear supernatant solution through a fil- 
ter, throw on the precipitate, by means of water acidulated 
with a little nitric acid, with the last portions, wash filter 
and contents first with the acidulated water, and after- 
wards with water, untila drop of the washings acidulated 
with nitric acid gives no opalesence with silver nitrate. 
Dry filter and contents, remove the chloride of silver 
from the paper, and incinerate the latter contained in 
a porcelain crucible. The small quantity of silver 
chloride adhering to the filter-paper will by this operation, 
in all probability, have been reduced to the metallic state; 
it is therefore dissolved in two or three drops of nitric acid, 
afew drops of hydrochloric acid added, and the whole 
carefully taken to dryness and ignited. Finally, add the 
whole of the chloride of silver precipitate, heat to inci- 
pient fusion, and weigh; 75°27 parts of metallic silver are 
contained in every hundred of the chloride. 

(To be continved.) 








GAS v. ELECTRICITY. 


Mr. JoHN West, M. Inst. C.E., in the course of his inaugural 
address as President of the Manchester Association of Engineers, 
delivered before the members at their meeting on Saturday last, 
went at considerable length into the comparative merits of light- 
ing by means of electricity and by gas, giving at the same time 
the relative cost of the two systems of illumination. Mr. West, in 
the past as chief gas engineer to the Manchester Corporation, and 
at present as the managing director of a company formed for the 
manufacture of his well-known mechanical gas stokers, is so closely 
identified with the gas interest that perhaps it is scarcely to be 
expected he should take the most favourable view with regard to 
the prospects of lighting by electricity; but this very fact has 
induced exceptional caution in the conclusions he has arrived at, 
and his statements, which will be found of considerable interest, 
are based upon ascertained facts. After pointing out that lighting 
by electricity had been before the public for a very considerable 
period, Mr. West said electricity was now being supplied on three 
different systems—the direct continuous current, the direct con- 
tinuous current storage system, and the alternate current trans- 
former system. Electric lighting by incandescent lamps of 10 to 
16-candle power was now used with good effect in hotels, banks, 
restaurants, theatres, clubs, works, and some large residences, and 
might be looked upon as a rival togas. Very great credit was due 
to electrical and mechanical engineers for producing very superior 
steam and gas engines and dynamos, which worked with a 
minimum of friction, and owing to their long bearings and 
substantial general construction, they would run without risk 
for many consecutive hours, and gave a much steadier light 
than formerly. The charges for electricity ranged from 7d. 
to 8d. per Board of Trade unit of 1000 watts, and some com- 
panies would not give a “wr to a consumer under a minimum 
charge of £14 per annum. hile it was admitted that electricians 
had made some progress in perfecting machinery for securing a 
better and more regular supply of electricity, it must not be for- 
gotten that improved lighting by had also made very rapid 
strides. Eminent electricians stated that a 16-candle power incan- 
descent lamp was calculated to last about 1000 hours, and would 
absorb sixty Board of Trade units of electricity in that time. The 
cost of sixty units at 8d. per unit, the usual Board of Trade limit 
of charge, would be 40s., to which must be added 3s, 9d., the cost 


4 Some of the p upon ignition are reduced to the metallic 
state by the carbon of the filter paper. To avoid this the filter paper and 
contents are dried, the precipitate detached as pletely as possibl 
from the paper, which is ignited separately, the ash added to the 
precipitate, and the whole ignited. Care must be taken that combustion 
of the filter paper be complete. 

5 The impurities tained 
comparatively speaking small. 
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of the lamp, which made a total of 43s. 9d. per 100 units. To 
make the comparison clear, he would give them the cost of gas in 
London, Manchester, and Aberdeen to produce the same amount 
of light both with ordinary burners and regenerative burners, 
The equivalent cost of a similar light produced by gas, with 
ordinary gas burners, was, in London, 12s. 6d.; in Manchester, 
10s.; and in Aberdeen 10s. 1d. But with regenerative burner the 
cost for a similar light only amounted in London to 6s. 3d., in Man. 
chester to 5s., and in Aberdeen to 5s. mo It might be said that 
he had compared the electric light with both the best ordinary and 
the regenerator burner; to this he could only reply that those 
burners were within the reach of all consumers, and it would be to 
them a great advantage to adopt them. It must also be noted 
that he had compared the gas with an electric lamp, which was 
assumed to give the same hight throughout the 1 hours ; but 
such was not the case, as they found, after they had been used for 
a time, that the carbon filaments got volatilised and deposited on 
the glass, consequently the size of the filament was diminished and 
the surface of illumination reduced. The resist of the fil 
would also be increased, and the intensity of the incandescence 
increased for a given power; the carbon on the glass further 
reducing the light. It appeared that the candle power of 
the lamps, after burning 900 hours, was only 50°5 per cent, 
of the initial duty, and the mean value of a lamp during 
its life was only 67 per cent. of that which it possessed 
when new. Assuming an average use of four hours per day 
for a lamp, that meant not only that all incandescent lamps 
must be renewed before 225 days, when their luminosity was little 
more than half what it was when new, but, taking all the lamps in 
an establishment together, three should be provided to do the work 
of two, if the intended average lighting effect was to be main- 
tained. He was prepared to admit that the introduction of the 
electric light would be advantageous ay ape with gas consumed 
in ordinary burners when the room was low pitched without any 
means of ventilation, and when a number of people were assembled 
assisting in the vitiation of the air. At the same time he 
was bound to say that by the adoption of regenerative gas 
burners previously referred to, not only would the maxi- 
mum illuminating power per cubic foot of gas be obtained, 
but the products of combustion would be carried away 
without ever being permitted to enter the room, and the 
warm vitiated air would be removed as it rose to the ceiling. It 
appeared to him that some people preferred the electric light for 
reasons outside its advantages as a lighting agent. One man pre- 
ferred it because of its value as an advertisement, another because 
it was fashionable, and so on. However, let the cause be what it 
may, he saw no reason why they should not have it if they pre- 
ferred it and liked to pay for it. He thought it would be found in 
sractice that the most economical and satisfactory way of produc- 
ing and supplying electricity to the consumers would be by gas 
engines on their own premises, or by a system of very small central 
stations, where a few houses or shops were in close proximity and 
could be worked by the direct system of distribution. By that 
plan they would avoid expensive outlay on buildings, at the same 
time be advantageously using the existing gas mains, besides being 
able to dispense with the cost and maintenance of an electric 
meter on the premises. The reason why electricity could be dis- 
tributed to consumers by gas engines _— than from a large 
central station was because they could dispense with the very 
expensive cables for distributing the electricity—which in most 
cases took one-third of the capital employed—and the further 
expenses for renewal after they had beep in use foratime. He 
had not referred much to are or incandescent lamps for public 
lighting, because it had been proved over and over again that 
neither of these lights could possibly compare with Bray's and 
other improved burners and lanterns, such as they saw in their 
city, either for cost or efficiency in lighting power. In many cases 
where arc lights of high power were employed on out-door work 
they had been superseded by the Lucigen and Wells patent 
portable lights, the latter being supplied with Wells oil or refined 
tar. That was a very cheap and useful light, 250 of them 
Cns in use on the ship canal, and he learnt that 1000 of 
them had been sold in October. It must not be forgotten 
that in nearly all cases both gas and the electric light were 
obtained from the energy contained in coal, and that gas com- 
panies and corporations who owned gas works could produce as 
much light direct from the gas made from a ton of coal—if pro- 
perly applied—as could be obtained from a ton of coal by any 
other means, besides having the resulting coke, tar, and ammo- 
niacal liquor to dispose of. So far as he could judge, gas must 
remain by far the more economical of the two methods of lighting. 
In conclusion, Mr. West said water gas was a subject which had 
been brought before the public very prominently during the last 
year or two, more for the purpose of floating speculative companies, 
rhaps, than because of any real novelty ; for at least thirty years 
fad elapsed since it was new to English gas engineers, and many had 
been the trials of variations of the same principle, owing to the ex- 
treme simplicity of the apparatus and the large amount of work that 
could be done on a small area of land ; but the question of ultimate 
economy had often prevented the success of schemes which otherwise 
were satisfactory. At that moment he was referring more parti- 
cularly to the use of water-gas for general lighting purposes, as 
there were many examples in England of its admirable qualities as 
a heating agent for certain processes, In America, where the 
water-gas system had ne A its highest development, the gas 
was often produced from generators upon a Jarge scale on the same 
works as ordinary coal-gas. In some places in England, where 
water-gas was used for heating, the producer gas was a great 
nuisance and source of loss. There was a great difference between 
the circumstances of the production of water-gas as a lighting 
agent in America and its production here; for in America the 
petroleum oil used to invest the gas with lighting properties was 
easily obtained at a very low price, and the price of coal-gas was 
much higher than in land, so there was a greater margin 
between the two kinds ie was the case here. As a heat- 
ing agent water-gas was very valuable where a very high 
flame temperature was desirable, as the theoretical tempera- 
ture was about 5000 deg. Fah., while that of coal-gas was 
about 2500deg. Fah. He wished to point out that mistaken 
notions were frequently held by persons not specially interested in 
the question, though of thoroughly scientific education, as 
regarded the heating value of ordinary coal gas compared with the 
so-called ‘“ heating gas.” The fact was that, roughly speaking, the 
better the lighting qualities of a gas the greater its heating value, 
and a far greater number of heat units were contained in a pound 
of ordinary coal gas than in the same weight of the best “‘ heating 
gas” yet produced. The name ‘heating gas” should be taken to 
be simply a name to distinguish it from a gas which had not 
only greater heating value, but a lighting value as well. Besides 
the method of renderiag water-gas valuable as a lighting agent by 
means of carburetting, there was another way by which it could 
be used in its original state. He referred to the use of a magnesia 
comb, which was rendered incandescent by the heat imparted by 
the combustion of water-gas and threw out a very nice white light; 
but the combs required frequent renewal and were very fragile. 
English engineers who had visited America to inspect the water- 
gas processes in use, thought it might be an advantage to adopt 
the same system to a certain extent in England, if petroleum 
could be bought at a yg | low price to make the gas a com- 
mercial success. He (Mr. West) thought, however, that any 
really successful results in that direction were very questionable. 
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Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The third general meeting of the Graduate Section of 
the above Institution was held in the reading-room of the Institu- 
tion, St. Nicholas’-buildings, Heweadtioen Tyne, on Wednesday 
evening, January 8th. r. H. Macoll, vice-president, occupied 
the chair. An instructive paper on “Crank Shafts for Marine 
Engines,” was read by Mr. Sewald Wheeler. There was a go 
attendance, and an interesting discussion followed, 
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THACKERAY AND HURN'S ENGINE-ROOM 
TELEGRAPH. 

; object of this apparatus, patented by Messrs. Thackeray 
ak fon, is to eave a simple automatic check on the 
working of marine or other engines and oe to 
indicate whether and when any order has been carried out. 
It is also applicable as a steering indicator, and for other like 
purposes. It is claimed that this apparatus, when fitted to 
engine-room telegraphs, affords a positive assurance to the 
navigating officer that his orders to the engine-room have 
been correctly carried out, and also how soon complied with. 
Should the engineer inadvertently misinterpret the order, this 
apparatus instantly warns him, as the electric bells continue 
to ring until the order sent has been correctly carried out. 
When fitted to steering telegraphs its action is the same as 
above. The navigating officer, on sending an order to the 
man at the wheel, causes, in doing so, the bells of this 
apparatus to ring, which are stopped by the rudder when 
brought to the position ordered. As this is an audible 
signal, it is especially valuable in cases of sudden emergency 
—possible groundings or collisions. The navigating officer, 


after giving his orders, knows whether and how soon they | 
have been carried out, and can thus make his calculations | 


with assurance and certainty, which by present means is 
only conjecture and chance. _ 5a ‘ 

Any ordinary dial indicator, either electrical or mechanical, 
may be used for the transmission of orders to the engine- 
room. With it is used this elec- 
trical tell-tale a tus, so ar- 
ranged that whenever the trans- 
mitting handle of the dial indi- 
cator is moved from one order to 
another a bell is rung, and it 
rings until the order has been 
carried out. Ordinarily in marine 
steam engines the direction of 
movement of the engine is con- 
trolled by the position of a weigh 
shaft, connected with the slide- 
valve mechanism, aud the speed 
is controlled by a cut-off valve 
regulating the amount of steam 
admitted to the engines. In such 
a case the tell-tale mechanism is 
constructed in such a manner 
that in transmitting the order 
electric circuits, in which an 
electric bell is included, are 
closed, and in moving the valves 
these circuits are opened. In the 
drawings annexed are shown this 
— applied to such a case. 

ig. 1 shows in di the positions of the apparatus. 
Fig. 2 shows the electrical connections. Fig. 3 represents 
the dial face. Fig. 4 is a section, on a larger scale, of the 
contact mechanism acted on by the weigh shaft, used for 
shifting the valve mechanism by which the movement of the 
engine forward or backward is controlled. Fig. 5 is a section 
of the contact mechanism acted on by the hand lever or 
valve rod, used for opening or closing the steam supply valve. 
In Fig. 1, A is the dial at the transmitter end of any 
ordinary engine-room telegraph. It may be placed upon the 
bridge, or in any other convenient position from which orders 
have to be transmitted to the engine-room. B is the dial in 
the engine-room. The index on the dial B indicates to the 
engineer in charge of the engines the orders sent to the 
engine-room. No mechanism is shown in the drawings for 
causing the index of the dial B to move in unison with the 
handle of the transmitter at A, as various arrangements of 
mechanism are now commonly in use for effecting this 
object. C, C1, C%, C%, C4, C5, and CS, Fig. 2, are insulated 
contact plates, ranged in two circles, concentric with the axis 
of the transmitter handle or other axis which is turned in 
the act of transmitting the order. D is an arm on this axis, 
Carrying two metallic pins, E F, one of which comes to rest 
on the inner circle of contact: plates, and the other on the 
cuter circle, G is the weigh shaft for shifting the engine 
Valve or valves into position for causing the engine to move 
cither ahead or astern. It has upon it a projection G!. 
When the projection Giis on the radical line 1, Fig. 4, the 
valve mechanism is in position for the engine to be driven 
py ag be is - e weal line 2 the _ Snag 

; sition for stopping the engines, and when on the 
radical line 8 the valve mechanism is in position for the 
engine to be driven ahead. When in these positions the 
fecion comes ening) and presses back one or other of 
it ras LJ, K. en @ pin is pressed back a shoulder on 
‘18 removed from contact with a metal plate L, which is 
connected through the bell with the battery. The three pins 

J, K are connected respectively by insulated conductors 


Map of Proposed Gravity Rail 





| with the three contact plates C!, C?, C3, The arm D is con- | 

| nected to the battery. M, N, O are three other similar 

| contact pins acted on by a projection on the hand lever P, or 
it might be by a projection on any other part of the 
mechanism moved by it, say, for example, on the rod P! in 
Fig. 1. The pin M is connected by an insulated conductor 
with the contact plates C‘, the pin N with the plates C%, and 
the pin O with the plate C®. The pins M, N, O, when not 
pressed back, make contact upon a plate X. The plate X is 
connected with the bell and the battery in the same way as 
the nr L. Qisa battery. R is an electric bell. 

The action of the mechanism is as follows:—As the parts 
are in Fig. 2, the battery circuit may be traced by D and C? 
to J, but here it is open, and the bell does not sound. If, 
now, for example, the handle of the transmitter is shifted to 
“ahead slow,” the arm D is brought into contact with the 
plates C! and C‘, and the bell rings because the battery 
circuit is complete by D, C!, I, L, and R, and also by D, C#, 
M, X, and R. The bell rings until the weigh shaft has been 
turned into position to press back the pin I, and the hand 
lever turned into position to press back the pin M. So soon 

| as both pins are pressed back, both circuits are broken, and 
the bell ceases to ring. For other positions of the indicator 
the circuits may readil be traced. The plate C, with which 
D makes contact in the “stand-by” position, is connected 
with a push-button Y, which the wend pushes in to 
acknowledge the “stand-by” signal. It makes contact on 





| the plate X, and so causes the bell to ring. By the use of 
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this apparatus the commander is satisfied that his engineer 
obeys exactly the order given. Thus, should the order given 
from. the bridge be “‘ half-speed astern,” and by any error the 
engines are put “ahead,” the continuous bell ringing tells 
the commander, and also the engineer, that a mistake has 
been made. If the tell-tale apparatus were only required to 
indicate whether the engines were stopped when the order 
to stop had been given, and whether they were being moved 
ahead or astern when an order to move ahead or astern had 
been given, then only the contact plates C', C*, and C3, and 
insulated wires leading therefrom to the three pins I, J, K, 
would be required. A steering tell-tale may be made in this 
form, or any desired number of pins corresponding to I, J, K, 
may be provided and arranged around the rudder-head. 








THE DUNDERBERG GRAVITY RAILROAD. 


THE railroad shown on the accompanying map was evi- 
dently not laid out in the manner in which the Czar of 
Russia located the railway from St. Petersburg to Moscow; 
nor is it presented as a sample of the art of locating railways 
with minimum curvature, as practised in the United States. 
It belongs, says the Engineering News, from which we 
quote, to a class of railways of which very few examples 
exist, but which are Pr fate 5 to become more and more com- 
mon, whose purpose is merely to carry pleasure travel, and 
to do it without the more or less disagreeable adjuncts which 
are inseparable from the use of a locomotive. 

Dunderberg Mountain is located in the Hudson Highlands, 
in Rockland County, N.Y., about forty miles from New York 
City. The projected railway shown on the map will start 
from a point on the West Shore Railroad near the river level, 
and will ascend the mountain by an inclined plane, worked 
by cables, having a grade of 29 per cent. to an altitude of 1100ft. 
From the summit of this plane the gravity road runs by a 
circuitous route, as shown, all around the flanks and foothills 
of the mountain, and finally returns to its starting point. 








in the Hudson Highlands. 





The total length traversed is about fifteen miles, so located as 


to give passengers the best opportunity of enjoying the wild 
scenery of this region. The total cost of the railroad and 
all equipment is estimated at 500,000 dols. It is believed by 
the projectors that the proximity of New York and Brooklyn 
and other large cities will insure the road a very profitable 
traffic. The popular route for excursions will doubtless be 
by steamer up the Hudson from New York City, giving 
pleasure seekers a two hours’ sail through the Hudson High- 
lands in addition to their thirteen mile trip by rail on the © 
mountain. The enterprise is projected by Messrs. T. L. and 
H. J. Mumford, who have managed for some years the 
Mauch Chunk, Summit Hill and Switch Back Gravity Rail- 
way at Mauch Chunk, Pa. The line has been located, and 
is expected to be put under contract early in the coming 
year. From an engineering point of view, the enterprise is 
a highly interesting one, and seems perfectly feasible in every 
way. A well kept gravity road, by virtue of its easy riding 
and freedom from noise, smoke, and dust, is peculiarly 
suited for pleasure excursions. A road on a similar plan to 
the above, but on a smaller scale, has been built the past 
season near Reading, Pa.; and a short one with moderate - 
grade has been proposed in Philadelphia for Fairmount Park. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 


Germany: Factory apprentices —The United States Com- 
mercial Agent at Mayence reports :—According to the German 
factory inspectors there is but 
slight disposition among manu- 
facturers to provide themselves 
with skilled workmen by training 
up apprentices. They depend to 
a certain extent upon the handi- 
crafts, or generally let workmen 
“pick up” certain lines of work, 
or endeavour to provide for the 
want of well trained labour by per- 
fecting machinery to take its 
place. Where men from the 
trades are taken they generally 
have to be broken in to factory 
work. For this disinclination on 
the part of manufacturers to take 
and train up apprentices various 
reasons are given. One objection 
often made is that youths want 
too much freedom, and that the 
factories, on account of the mode 
of teaching practised in them, are 
not adapted to apprentices, who 
need a deal of attention and re- 
quire strong control, neither of 
which can well be given in factories. Again, boys do not care to 
bind themselves for a term of years, but prefer to go into the fac- 
tories as day labourers, with the right to quit when they please, 
besides getting better wages to begin with. Another objection 
is that the law does not allow minors under sixteen, to be em- 
ployed more than ten hours a.day, and makes other restrictions 
respecting them which are not applied to mechanics’ appren- 
tices. The most frequently urged objection is that appren- 
tices do not want to serve their term fully out, and when they 
have acquired a trade, they leave those of whom they have ~ 
learnt it to go to some one else. To hold them, employers in 
some localities deduct small amounts weekly or monthly 
from their wages during the whole term of apprenticeship, 
as security against desertion, or make them give @ 
bond to serve out the full time, and sometimes 
they promise a present of a certain sum of money, 
such as £10, to induce the fulfilment of the time. The 
masters and bosses in the factories are often men who have 
not passed through a regular apprenticeship, but have dis- 
tinguished themselves by particular diligence and aptitude at 
their work, and thus been selected for positions of trust and 
responsibility. Where — are employed in factories 
they are generally under the regulations of the Empire govern- 
ing apprenticeship; but, in many instances, both employers 
and employed are unacquainted with these regulations, and 
the contracts made, either verbal or written, are more accord- 
ing to the desires of the parties and the sense of natural 
justice than from any observance of Governmental regula- 
tions. Factory training is quite different to that prevailing 
among mechanics. In factories the apprentices are apt to get 
a one-sided training, and are not so much under the care of 
their employers as in the trades. But then, again, in large 
establishments of certain kinds a bright, dexterous, and per- 
ceptive apprentice has an opportunity to learn more different 
branches of work than under a small master. In factories 
apprentices are generally put under the instruction of expert 
workmen or bosses, while in the trades they are generally 
under the direct management of the employing master. At 
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* somie places it is the custom for the principal workmen in the 
factories and industrial establishments to take the appren- 
tices and to pay and look after them, the pre rietor having 
little or nothing to do with them. This, which is said to be 
a bad practice, prevails among other industries in certain 
kinds of machine shops. Special arrangements for giving 
apprentices a thorough industrial training exist in some 
important districts, but are provided only by establish- 
ments that are particularly well conducted, and where 
much stress is laid on the thorough education of the 
apprentice in his line of work. Such establishments 
are principally those working in earth, manufacturing 
machinery, metals, stone, &c. At the machine shops and 
works of the like character, special workshops are met with 
where instruction in drawing, construction, &c., is given. 
Besides the instruction which apprentices get in factories 
themselves, there are particular schools and institutions for 
imparting to them general knowledge or fitting them for the 
special vocations they are pursuing, such as night schools, 
trade and art schools, museums, libraries and workmen’s 
clubs, for general or special improvement. At the foundries 
and furnaces, according to the inspectors of the Cologne 
Coblentz district, skilled workmen, instructors, and bosses are 
greatly needed, but they are seldom obtained through formal 
apprenticeships, young persons being taken and let go under 
the same conditions as the older workmen. Masters do not 
like formal apprenticeships with their obligations, as the nature 
of the work requires that the passage of the learner from com- 
paratively light to more difficult and dangerous work should 
be dependent, not upon length of service, but upon the physical 
strength, dexterity, aptitude and reliability of the employed. 
With respect to the youths in the foundries and rolling mills 
of Silesia, the inspector for that district says they are first 
taken to do up packages, or employed in some light work 
requiring a slight degree of carefulness, or used to hand objects 
to the masons and bricklayers making furnace and other 
repairs. As they develope in body and show aptitude for 
work, they are taken in among the regular workmen, and 
converted into forgers, puddlers, roasters, rollers, or smelters. 
There are no schools for them. In the copper mills of the 
Bautzen district the coppersmiths pass through a regular 
apprenticeship, especially when they intend to become members 
of the trades union, but even in the large mills not more 
than two apprenticesa year are taken. Asa rule the appren- 
ticeship begins as soon as the boy has left school, if suffi- 
ciently developed physically. It has also recently come to 
pass that older persons, without entering into a formal 
apprenticeship, have learned the trade. At the brass foun- 
dries, according to the inspector for the Baden district, the 
apprenticeship is for three years, under a written agreement. 
During its continuance the apprentice receives from 6d. to 
1s. 54d. a day, but less when board and lodging are given. 
The training, which is that of a model maker, moulder, 
smith, or turner, is the ordinary. In machine shops skilled 
labour is largely required. In the large works the appren- 
tices are employed in a very regular way, mostly under one 
man, but in the smaller works there is not so much attention 
paid to them as there should be, and among them either no 
apprentices are taken, or on account of the cheapness of 
their labour, too many are taken in proportion to the adult 
workmen employed. In the medium-sized establishments in 
this line, there is a disinclination to take apprentices, and 
either mechanics or practical workmen who have been trained 
in other establishments are taken, as there are a good many 
applications for work by workmen from small shops. Large 
establishments are indisposed to take such mechanics, and 
are said to be doing so less and less. In machine shops and 
such works, apprentices are generally either taken for a par- 
ticular kind of work, such as planer, smith, turner, &c., or 
are trained principally for this work, and in the last year of 
the apprenticeship introduced to machine building or made 
mechanicians of, and intrusted with work in all divisionsof the 
factory. Theapprentices are generally placed under the supervi- 
sion of a head workman, foreman, or boss. In the well-known 
Marienhiitte, at Kolzenau, they are ‘usually put in charge of 
a particular workman. The agreement is in writing, and the 
apprentices must attend a trade school in the works. At the 
Wilhelmshiitte in the same district, the property of an incor- 
porated company for ironmaking and machine building, the 
apprenticeship is for four years by written indentures. The 
apprentices have neither board nor lodging, but receive such 
wages as the manager of the works thinks just. Each week 
5d. is withheld from these wages as a security against the 
departure of the apprentice; who, if he leaves the works 
before the apprenticeship expires, forfeits what has thus been 
deducted from his wages and £2 10s. in addition; but if he 
serves out the full time, what has been withheld from him is 
paid with interest. The money, amounting to about £5 5s., the 
young journeymen often use to go elsewhere, and worka few 
years in other workshops, when they generally return to 
Wilhelmshiitte and make splendid workmen. The workmen 
all keep an eye on the apprentices, both within and without 
the workshops, and instruct them in all the branches of work 
of the company, so that they pass gradually from one branch 
of work to another. Special attention is given to the train- 
ing of apprentices in the Deutzer gasmeter factories, where 
ten or fifteen apprentices are taken a-year. The length of 
apprenticeship is four years, and the instruction is given by 
the bosses and elder foremen. To the aptest apprentices 
opportunity is given to learn all the branches of work carried 
on in the establishment. In the evening they have to 
attend an industrial school connected with the factory. 
Here the amount withheld weekly from the apprentice’s 
wages is 1s O}d., and if he quits the factory while an 
apprentice he not only loses the money but is obliged to 
pay back all he has received as wages. The training 
of the apprentices in the railway repair shops is said to be 
admirable. They are given a more general training than 
that of private establishments, which is usually more or less 
one-sided. At the large shops of the State railways, not 
more than eight to ten apprentices a year are taken as a rule. 
They must not be less than fourteen years old and not more 
than sixteen, though in exceptional cases they are received 
up to eighteen. The sons of the ordinary railway employés 
and permanent workmen are taken in preference to others. 
During the apprenticeship, which is four years in length, 
they live with their families or in good families of the place 
of work. They are paid small wages, and of these a month 
is withheld until the conclusion of the apprenticeship. 
Gross misconduct on the part of an apprentice shuts him 
out from future employment in any of the workshops of the 
State. The apprentices are expected to work ten hours a 
day, but not at night, Sundays, or extra time. Besides their 
regular employment, they receive school instruction twice 
during the week, and on Sundays, to ground them in such 
subjects as relate to their trade. The inspector of the 
Chemnitz district says that in machine building and metal 





making the apprentice is generally taken on a four weeks’ 
trial and a four years’ apprenticeship. The employer 
generally pays a weekly wage, which rises as the apprentice- 
ship continues. The average wage is about 2s. 1d. a week 
the first year, 3s. 1d. the second, 4s. 2d. the third, and 
5s. 24d. the fourth. Of this wage about 5d. a week is with- 
held until the expiration of the apprenticeship. One large 
establishment in Chemnitz requires a four years’ apprentice- 
ship, while others require only three. Boiler-makers and 
monteurs are generally taken from among the trained 
machine-smiths of mature age. For monteurs only the best 
men are taken. The workers and painters are seldom 
trained up in the machine-shops, but are generally got from 
among mechanics. 


Germany: Convention of ironmining engineers. — The 
United States Consul at Dusseldorf eee During the 
proceedings of the recent convention held in this city, points 
were raised as to the rails of different kinds, including those 
for street car service, also iron sleepers or ties, and long dis- 
cussion followed each point raised. General Director Brauns 
brought forward and had discussed the relative merits of iron 


and wooden sleepers. He said, that since 1875 iron sleepers | 


were in use in Germany first on the Bergisch-Hiirkisch and 
Rheinische Railway. The German forests could not supply 


sufficient wooden sleepers without danger to the forest culture | 


and the climate. For iron beams—sleepers—the principal 
kind used is what is known as the Thomas fluss-iron, which, 


it is claiméd, is superior to the material used in any other | 
In the manufacture of this kind of iron, and the | 


country. 
technical machinery for the same, great progress has been 


made in Germany, and much economy brought about in form | 


and design. For the Prussian railways there was sold and 
delivered the following :— 


New Lron 
Sleepers. 
No. 
622,000 
522,000 
493,000 


New Wooden 
Sleepers. 
No. 
1,507,000 
1,502,000 
1,657,000 


Year. 


1885-6 .. 
1886-7 .. 
1887-8 .. 


The appropriation from the State for the past year was 
£450,000 for wooden sleepers and only £200,000 for iron 
sleepers, economy being observed in this respect on the part 
of the Government in favour of wooden beams, on account of 
the cheapness in price, with profit to the Treasury. It is 
estimated that the yearly import of wooden sleepers will 
amount in value to £90,000. A resolution was passed decid- 
ing to make application to the Railway Minister, with a view 
to the more general use of iron beams. Mr. Lueg, general 
director, said that the situation of the iron industry at present 
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was not good, and that while the mills had yet much to do 
for inland works, the export trade has fallen off to an alarm. 
ing extent. Director Schlink, of Mulheim, gave some points 
| in regard to the ee of cross ties on iron sleepers in use on 
| German railways; that such cross ties were much too light, 
the general weight at present being 88°161b., while the 
should be at least 182°24 1b, The rails should be heavier, which 
would prevent accidents, especially on curves, and would faci. 
litate the speed of trains. Nir. Vahlkampf give the following 
statistics in relation to the cost of iron and wooden sleepers 
| or cross ties:—TIron sleepers: Berg. Mark. Railway, sleepers, 
119} 1b., 8ft. 2gin. long, 6s, 47yd.; small iron castings, 5°29 }b, 
| 84d.; total cost, 7s. 14d. from which the value of old material, 
2s. 9}d., should be deducted; net cost, 5s. 14%. Rhenish Rail. 
| way, cross ties, 8ft. 24in. long, 6s. 3d.; small castings, 84d; 
| total, 6s. 11,%d.; deduct value of old material, 28. 97y4.; not 
cost, 4s. 2}4d. Wooden ties or sleepers. Oak ties, 4s. 23d.; 
| Support plates, 5yhd.; nails, 6yd.; total, 58. 24od.; deduct 
| value of old materials, 6d.; not cost, 4s. 875d. Iron cross ties 
| will last about thirty, and wooden ties only about fifteen 
| years, and it was decided that under all circumstances the 
| ron tees were the most durable, and the best for use on rai). 
| ways. The British Association for the Advancement of Science 
appointed a committee for the best method of making 
| international rules and regulations for the analysis of 
iron and steel. The committee were directed to enter into 
| negotiations with other foreign committees of the same 
nature, in order to receive and examine normal samples of 
iron and steel, the chemical composition of which is to be 
carefully determined and defined. These samples are to bo 
delivered at an appointed place, and are to be referred to 
when decisions are to be made in reference to analytical 
| methods and use of such material. Professor Langley, of the 
| Michigan University, was requested to superintend the 
matter of samples, and have samples sent to the respective 
associations in England, France, Germany, Sweden, Switzer. 
land, United States; samples not to be sent to more than 
seven chemists of the above-named countries. If the results 
of the analyses of these samples are sufficiently harmonious, 
the average of the results of the analyses shall be accepted 
by all as the normal composition. It was decided that on 
the whole 330 1b. of the samples selected as normal are to be 
prepared. It was claimed that the endeavours of the British 
Association were of the greatest importance, as there is great 
need of uniformity in methods of examining and making 
| analyses of iron and steel, and the international trade in 
those metals would be greatly benefitted by such harmonious 
methods. Many questions and doubts are entertained by 
| the society as to the efforts of the British Association, but 
| progress, nevertheless, must be admitted. 
} 
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LIGHT RAILWAYS IN IRELAND. 


A PUBLIC notice of considerable interest has been published in 
the Irish papers by the Board of Public Works. It 1s published 
under the Tramways (Ireland) Act, 1860, 23 and 24 Vic., cap. 152, 
and the Light Railways (Ireland) Act, 1889, 52 and 53 Vic., cap. 66. 
It gives notice ‘‘that the Commissioners of Public Works in Ireland 
have appointed the persons named in the schedule hereto as fit and 
proper persons to make the necessary public inquiries into and con- 
cerning the merits in every respect of the light railways set forth 
in said schedule, as regards engineering, finance, construction, the 
degree of favour or objection with which they are regarded by 
land-owners, occupiers, and others in their neighbourhood, the 
propriety of the amounts fixed as the nominal capitals for the con- 
struction of the said light railways, and the amount of paid-up 
capital necessary for the several undertakings, and the capital 
necessary for working expenses, and their merits in all points of 
view as compared with any other light railways that might be con- 
structed opening up communication through the same districts, and 


Schedule referred to in the Fovegoing Notice. 


that they will sit at the places and times named in said schedule, 
| and on such other days and times and at such other places as they 
may consider necessary, and proceed to hear evidence for or in 
opposition to the several undertakings fsom the promoters thereof 
respectively, or any owner, lessee, or occupier of any lands pro- 
posed to be taken for the purposes of the undertakings, or alleged 
to be injuriously affected thereby, and any railway or other com- 
pany, or person entitled to be heard under the provisions of 
Section 5 of the Tramways Act of 1860; and the inhabitants of any 
town, place, or district alleged to be injuriously affected by the 
undertakings, and all other persons interested in or promoting any 
other light railway which may be proposed, contemplated, or 
suggested, opening up communication through the same districts 
as the said lines; and all parties will be required to produce any 
document in their possession or power relating to the subject 
matter of this inquiry. 

** And further take notice that at the same time and places the 
said persons will require evidence as to the working expenses and 
probable traffic receipts of the said light railways for the informa- 
tion of the Lords Commissioners of her Majesty's Treasury.” 








Name of Proposed Light Railway. 


Persons appointed to make Public Inquiry. 


Place and Date of Inquiry. 





County or DonrcaLt— 

Buncrana to Carndonagh. : 

North-West Donegal — Letterkenny and 
Dunfanaghy. 

Donegal Central—Stranorlar, Glenties, and 
Gweedore. 

Stranorlar and Glenties. 

Donegal Central—Glenties to Killybegs. 

Donegal to Killybegs and Inver to Glenties. | 


Major - General 


Mr. James Price, C.E., 
’ Mr. Edwin Liller. 


Board Inspector. 


County or Mayo— 


Belmullet and North Mayo. 
est Mayo—Westport and Belmullet. - 


Ballina and Belmullet. | Mr. 


Mr. 


Edward J. Cotton. 


Inspector. 
! 


County or GaLway— 
Galway Oughterard, and Clifden. 
Galway, Inver, and Clifden. 
Galway and Clifden, rid Oughterard. 
Connemara Coast. 


| Mr. Edward J. Cotton. 


J & 


Inspector. 


County or Kerry— 
Kenmare and Headford. { 
Kenmare Extension. 
Board [uspector. 
West Kerry—Killorglin and Valentia. 


Board Inspector. 
| 

County’or Cornk— 
Baltimore Extension. 
Board Inspector. 

Bantry Bay Extension. 
‘ | 
County or Down— | 
Downpatrick, Killough, and Ardglass. 


Cc. 8. 
Inspector of Railway: 


Major-General C. 8. 
( Inspector of Railways, Board of Trade. 


Mr. James Barton, C.E., 
\ ‘Mr. James Barton, C.E., 


Mr. John G. Barton, C.E., M.LC.E. 
1 Colonel George Spaight, Local 


Mr. Benjamin F. Flemyng, C.E., M.1.C.E. 
Colonel George Spaight, Local Government 


Mr. Benjamin F. Flemyng, C.E., M.1.C.E. 
Colonel George Spaight, 


Mr. Benjamin F. Flemyng, C.E., M.1.C.E. 


Mr. John G. Barton, C.E., M.LC.E. 


| 
| 
\Carndonagh Courthouse, 20th January,1890, at 10a.m. 
Hutchinson, R.E., Letterkenny Courthouse,22nd January, 1890,atl0a.in. 
8, Board of Trade. Dunfanaghy Courthouse, 24th January, 1890,at 104.1. 
-LC.E. Bunbeg Courthouse, 2ith January, 1890, at 10 a.m. 
Glenties Courthouse, 28th January, 1890, at 12 noon. 


Mr. William L. Micks, Local Government Stranorlar Courthouse, 30th January, 1890, at 10 a.m. 


Donegal Courthouse, 1st February, 1800, at 10 a.m. 
|Killybegs Courthouse, 3rd February, 1890, at 10 a.m. 


R.E., Westport Courthouse, 14th January, 1890, at 10 a.m. 
Ballina Courthouse, 16th January, 1890, at 10 a.m. 
Belmullet Courthouse, 18th January, 1890, at 10 a.m, 


Hutchinson, 


M.L.C.E. 


Richard Lynch, Local Government Board) 


} 


M.L.C.E. Clifden Courthouse, 22nd January, 1800, at 10 a.m. 


(Galway Courthouse, 24th January, 1500, at 10 a.m. 


Arthur Bourke, Local Government Board 


Kenmare Courtkouse, 20th January, 1590, at 10 a.m. 
Government 


Cahirciveen Courthouse, 15th January, 180, at 10 


a.m, 
Killorglin Courthouse, 17th January, 180, at 10 a.10. 
| 


Baltimore Training Schovl, 11th January, 1890, at 12 


Local Government noon, 


Bantry Courthouse, 13th January, 1890, at 10 a.10. 


Ardglass Courthouse, 24th January, 1890, at 10 a.m. 





THE FEDERATED INsTITUTION OF MINING ENGINEERS. — The 
following programme of the general meeting to be held in Sheffield, 
January 22nd and 28rd, has been issued :—Wednesday, 22nd 
January, 1 p.m., Council meeting at the Royal Victoria Hotel, 
when Mr. John Marley, president of the Federated Institute, will 
preside ; 2.30 p.m., general meeting at the Royal Victoria Hotel, 
when the following papers will be read:—‘‘On Coal-cutting 
Machines,” by Mr. G. Blake Walker; ‘‘On the Geology of the 
Southern Portion of the Yorkshire Coal-field,” by Mr. R. Russell ; 
“On the Distribution of Energy over large Areas in Mines by 
Electricity,” by Mr. A. T. Snel]. In order to make the papers as 
in ing as ible, it has been arranged, through the kindness 
of Messrs. Locke and Co., St. John’s Colliery, No: ton ; Messrs. 
T. and R. W. Bower, Allerton Main Colliery, Woodlesford, near 
Leeis; and the Wharncliffe Silkstone Colliery Company, Birdwell 


Station, M. 8. and L. Railway, for those who wish to do so to sce 
| the voal-cutting machines and electric ert at work on 
Wednesday morning, January 22nd, between 8 and 2 o'clock, prior 
to the meeting. At 5.30p.m., dinner at the Royal Victoria Hotel ; 
at 8 toll p.m., reception and conversazione, given by the Mayor— 
Alderman J. B. Jackson—and Master Cutler—S. G. Richardson, 
Esq.—will be held in the Cutlers’ Hall, Sheffield, to which members 
are invited, and may each introduce a lady. There will also be an 
exhibition of various appli ted with enemy Ke grey 
Excursions will take place on Thursday, January 23rd, to the 
Aldwarke Main Colliery, the Denaby Main Colliery, the Denaby 
Main New Sinkings, the Wharncliffe Silkstone Colliery, the Lidgett 
Colliery, the Rocki Colliery and Chemical Works, Barrow 








Colliery, St. John’s Colliery, and the Allerton Main Colliery. 
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‘ RAILWAY MATTERS, 


. Emperor of Japan has conferred the Order of the 
‘ Ts jet on Me. 1, R, Sherrinton, M, Inst. C.E., in 
eeagnition of his services in connection with tho railways of 


Japan, ; ; ; 

raed Bacchus Marsh Railway, Victoria, being the direct 
‘ne from Melbourne to Ballarat, which will reduce the time of the 
Biacadioe’ to Adelaide by about forty minutes, was opened with a 
ju eal of ceremony on ber 4th, The line from Heathcote 
Bo root! jarack, about eighty miles, was also opened on the same day, 


‘GEMENTS are being made for the opening of the 

F yee by the Prince of Wales on March “athe The Board of 

Trade inspection takes place early next month, but owns to the 

backward state of the Glenfarg Railway regular traffic will not be 

commenced till June, It is proposed to run an engine, carriage, 

1 van across the bridge on the 23rd inst. The Prince of Wales 
on intimated to Sir John Fowler his desire to drive the last bolt, 


Ar present no doubt the failure of the steam tramway 
engine to gain the popularity and to accomplish all that was hoped 
for it, will help to make the steam tramway for countr roads Ons 
attractive; but where a light railway might find insufficient sup- 

ort, there is room in large numbers of places for a country-road 

tramway worked by means of electricity and fixed engines, Suffi- 
cient experience has now been obtained to make it easy to prove 
this. 

‘Te Midland and pther railway companies have been re- 
ducing the number of passenger trains, not so much because the are 
not profitable as on account of the great increase of business, we A 
ave ing the of trains to make way for the goods 
traffic, while they are placing orders for now rolling stock, Mexssrs, 
Craven Brothers, Darnall, bave received orders for 1000 new 
wagons and 1000 setaof wheels and axles for the Great Northern line, 


‘Tux record of train accidents on American railways in 
November includ 5 isi y 73 derailments, and 3 other acci- 
dents; a total of 151 accidents, in which 42 persons were killed and 
167 injured, These idents are classified by the Railroad Gazette 
as follows:—Collisions: Rear, 37; ge 21; crossing and miseel- 
laneous. 17; total, 75. Derailments: broken rail, 7; loose or spread 
rail, 2; broken bridge or trestle, 4; defective switch, 3; broken 
wheel, 2; broken axle, 5; broken truck, 1; broken car, 2; loose 
wheel, 1; misplaced switch, 2; runaway engine, 1; careless run- 
ning, 2; bad switching, 1; cattle on track, 4; snow, 1; washouts, 
9+ landslide, 6; idental obstruction, 1; malicious obstruction, 
1; unexplained, 25; total, 73, Other accidents: miscellaneous, 3; 
total, 3; total number of accidents, 151. 


An International Railway Conference met in Rome on 
Wednesday, at which the delegates of nearly all the principal rail- 
ways of Europe were present, including, from this country, Mr. 
Gooday, continental manager of the Great Eastern Railway, and 
Mr. William Forbes, continental manager of the London, Chatham, 
and Dover Railway. One of the subjects to be discussed is a pro- 
posal for the establishment of a new sleeping car and dining car 
express train between Calais and Brindisi, to run in connection with 
the sailings of the Peninsular and Oriental Steamship Comany's 
mail steamers to and from Brindisi. The president is Commen- 
datore Luigi Teodoro di Kossuth, director of the Mediterranean 
Railway. It is hoped to arrange a system of time tables facili- 
tating all the great international railway communications in 
Furope. 


Dr. SreNcE Watson issued his award with respect to the 
600 men employed by the North-Eastern Railway Company, at the 
Newcastle and Gateshead goods stations, on the 10th inst. Several 
sittings had previously been held and evidence taken at great 
length, The award comprises a series of questions, to each of 
which an answer or finding is given ; it having been found impos- 
sible to formulate a finding applicable to all cases. With regard to 
the demand of the men for a nino hours’ day, Dr. Watson decides 
there shall be no change in the hours of the trolley and van men. 
Porters, however, are to have shortened hours, and overtime if they 
work beyond them. Quay-side porters on night duty are to be 
paid at the rate of 9d. per hour. The general opinion is, that the 
decisions Jean, if at all, towards the interests of the company. 


THE inspection of boilers, particularly those of locomo- 
tives and tramway engines, is carried out in Alsace-Lorraine with 
exemplary thoroughness, so much so, indeed, that considerable 
inconveni is ioned by the ity of removing the tubu- 
lar interiors of otherwise inaccessible boilers. This method of 
inspection is not only costly, but it constitutes a source of danger, 
since the removal of the tubes has a t y to minimise the effi- 
ciency. M. Walther-Meunier, chief engineer of the Alsacian 
Association of Steam Users, has, to a great extent, overcome this 
difficulty by the adoption of a minute incandescent lamp which, 
being fed by an accumulator, can be insertedin the most inacces- 
sible parts of a multitubular boiler, thus avoiding the entire 
removal of the interior, This system of inspection has been so 
successful that the German Administration has officially approved 
of its general adoption, The plan, it can be readily conceived, is 
not only simple, but it can be applied almost indefinitely to the 
inspection of otherwise inaccessible interiors. 


A GRAND opportunity for young men is now offered on 
street railways, Let any young man, says the American Street 
Railway Journal, who is not above beginning at the bottom, 
secure a position with some good railway and devote his attention 
to learning how the road is operated, how men are managed, and 
the thousand-and-one details of which a man must have a firm 
grasp to ever be tent to ge a line fully. In the 
meantime he should be acquiring in leisure moments all the know- 
ledge possible of mechanics, higher mathematics and the like: for 
science is at work now-a-days changing the complexion of the whole 
business,‘and no illiterate man can conduct the street railway busi- 
hess of the future. If a man so equipped is competent to rise at 
all he is likely to be promoted fast enough, for there is a dearth of 
such men; and of such must the new generation of superinten- 
dents consist. Sometimes the veteran superintendent is un- 
prejudiced enough to bend himself to the new ‘‘scheme of 
things,” and when he does so cf course he is a valuable man; but 
more frequently it is a case of ‘old dog and new tricks” and his 
prejudice against innovations, as he regards them, leads him to 


stand in his own and his company’s light till he is required to give 
place to another, 


_ Tue American Street Railway Journal describes an 
installation of electric power plant for the West End Street Rail- 
way, of Boston, U.S., we repeat the main points of the description. 
The idea is to have this plant, as regards size, excellence and 
adaptability for its work, excel any yet constructed. The 
aggregate capacity of the engines will 13,000-horse power. 
These, which are being built by E. P. Allisand Co., of Milwaukee, 
Wis., will be thirteen in number, of 1000-horse power each, of the 

ynolds-Corliss triple expansion type with condenser. The 
Soe cylinders measure seapentively 2lin., 363in., and 62in. in 
yaad wi with a 42in. stroke. The fly-wheel, which is 28ft. in 
Jameter, with a 10ft. Zin. face, and weighs sixty tons, will make 
sixty-eight revolutions per minute. Each engine will drive, by 
— of two belts, each ft. wide, four specially designed 

omson-Houston generators of about 20,000 watts capacity each, 
compound-wound, four-pole, with Gramme ring armatures. These 
armatures are nearly 5ft. in diameter, with 6in. shafts, and will 
make 400 revolutions + per’ minute. ‘The boilers, engines, and 
ae stack will rest on granite foundations sup) by about 
fi piles 45ft. ne. The stack wil] be 250ft. igh, circular in 
‘orm, double brick shell, 26ft. diameter at base, and 17ft. at top, 
with flue of uniform diameter of 13ft. 





























NOTES AND MEMORANDA. 


Tux deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rato of 
281 per 1000, The rate varied from 17°4 at Birkenhead to 33°8 at 
Manchester, 


A very good article on copper main steam pipes is 
published in the Shipping World, the defects in many steam pipes 
which have failed near but not actually at the seam being attri- 
buted to the hammering of the superabundant or projecting 
brazing at the edge of the scarfing after the brazing has been 
effected, thus injuring and leaving a great strain on the material 
near the joint. 


In the report on the water supply to London during 
Decomber, Mr. William Crookes, Dr. William Odling, and Dr, C, 
Meymott Tidy, say :—‘‘ Just now, indeed, it is for the period of 
the year of exceptionally high quality, the maximum proportion of 
organic carbon present in any one sample examined being only ‘155 
part, and the mean proportion ‘143 part, in 100,000 parts of the 
water, or 1 oz, in 21 tons,” 


In an article in Natwre on “ A First Foreshadowing of 
the Periodic Law,” Mr. P, J, Hartog says :—‘ It is well known that 
the Newlands-Mendeleeff classification of the elements was preceded 
by the discoverios of cortain numerical relations between the 
atomic weights of allied elements, due to Diibereiner, Dumas, and 
others ; but what has been almost entirely ignored is the immense 
advance made by M. A. E. Béguygr de Chancourtois, a French 
geologist of note, Professor at the Ecole des Mines, who was the 
first to publish a list of all the known elements in the order of their 
atomic weights.” 


In preparing plates for secondary batteries, M. Payen, 
according to an American paper, prepares an intimate mixture of 
asbestos fibre and fused chlonde of lead and then pours the molten 
mass into a mould, The material crystallises as it cools, and a 
chloride of lead plate bound together by the asbestos fibre is the 
result. The plates are formed in two distinct operations, The 
chloride of lead is first of all transformed into spongy lead by being 
made the cathode to an ordinary lead plate as pos The spongy 
lead plates are next formed in the ordinary manner, and are then 
ready to be used, 


In London, last week, 2818 births and 2747 deaths 
were registered, Allowing for increase of population, the births 
exceeded by 89, and the deaths by 810, the average numbers in the 
corresponding weeks of the last ten years, The annual death rate 
per 1000 from all causes, which had been 21°8, 20°3, and 28°0 in 
the three preceding weeks, further rose last week to 2:4, and ex- 
ceeded the rate in any week since December, 1873, excepting the 
fifth and sixth weeks of 1880, and the sixth of 1882, when, under 
the influence of continued cold and fog, the rate rose to 46°7 and 
34°5, and 36°7 per 1000 respectively, 


Tue rainfall of 1889 in London was 25°50in. In 
many parts of the Midlands, and also of the Kastern Counties, the 
pos Re total was largely exceeded, The wettest months of the 
year were May and October, in each of which nearly 4in, of rain 
fell, while the driest were January and November, which did not 
make up quite 2in, between them. A comparison with 1888 will 
show that the year just concluded was the drier of the two. July 
in both years was unfavourable, but the flooding downpours of 
1888 were replaced in 1889 by chilly and frequent, but compara- 
tively slight, showers. January, 1888, 1°26; 1889, 0°06. February, 
1888, 0°98; 1889, 2°34. March, 1888, 3°75; 1889, 1°47. 
1888, 2°40; 1889, 2°13. May, 1888, 1°24; 1889, 3°63, 
2°69; 1889, 2°18, July, 1888, 5°30; 1889, 2°92, Angust, 1885, 
3°50 ; 1889, 2°23. —, 1888, 1°72; 1889, 1°60. October, 
1888, 1°32; 1889, 3°54. November, 1888, 4°33; 1889, 1°00." 
—_—* 1888, 1°40; 1889, 1°50. Year 1888, 29°89; year 1889, 
25°50, 

A report prepared by Mr. H. A. Spaulding, United 
States’ Commissioner to the Paris Exposition, shows that America 
only obtained a very inadequate opportunity to display her 
exhibits, In case the pro world’s fair should be held in 1892 
Mr. Spaulding hopes that the experience gained by 100, 
Americans during the past year may be properly utilleed, For 
the late Paris Exhibition 30,000,000 admission tickets were sold; 
but the number used was less by over 1,500,000, which was 
24 times more than at the Exposition of 1878, which gave a net 
profit of 1,600,000dols. There were 1,500,000 foreign visitors at 
the Exhibition of 1889, and the amount they expended in Paris 
was upwards of 200,000,000 dols., and by French visitors outside 
of Paris 100,000,000 dols. The PF guees number of visitors any one 
day was a trifle short of 400,000, which was on a holiday. The 
next best day was on a ie with 390,000 visitors, while the 
closing day showed 385,000. ith regard to the supply of food, 
there were consumed 900 tons of the 102 tons of beef, 121 tons 
of veal, 97 tons of mutton, 209 tons of fowl, 92 tons of fruit, 1200 
tons of vegetables, 56 tons of butter, 42 tons of cheese, 175 tons of 
fish, and 625,000 eggs. 


A metuop of polishing wood with charcoal, which is 
much used by French cabinet makers, is described in a Paris tech- 
nical journal. It is only applicable to things made of carefully 
selected woods, of a close and compact grain. They are first 
covered with a coat of camphor dissolved in water, and almost 
immediately afterward with another coat, composed chiefly of sul- 
phate of iron and nut-gall. The two compositions, in blending, 
venetrate the wood and give it an indelible tinge and render it 
impervious to the attacks of insects, hen these two coats are 
dry, they rub the surface of the wood at first with a very hard 
brush of couch grass—chien dent—and then with charcoal of sub- 
stances as light and friable as possible, because if a single hard 
grain remained in the charcoal, this alone would scratch the 
surface, which they wish to render perfectly smooth. The flat 
parts are rubbed with natural stick charcoal, and the indented 
portions and crevices with charcoal powder. Alternately with the 
charcoal, the workman also rubs his piece of furniture with flannel 
soaked in linseed oil and the essence of turpentine. These pounc- 
ings repeated several times cause the charcoal powder and the oil 
to penetrate the wood, giving the article of furniture a beautiful 
a a perfect polish which has none of the flaws of ordinary 
varnish. 


THE sEcRET of the manufacture of red mn for church 
windows—12th and 13th centuries—was, according to a paper b 
C. E. Guignet and L. Magne, only recovered by Boutemps in 1826, 
who showed that the red colour was due to the presence of cuprous 
oxide. The modern manufacture, however, is not equal to that of 
early times. The authors—Jouwrnal of the Society of Chemical 
Industry—show that the glass of the 12th and 13th centuries may 
be divided into three main classes :—(1) Glass veined on the surface. 
These markings are only on the one surface, and have been pro- 
duced during the blowing by the spreading out and flattening of 
the glass, due to centrif force, at the end of the blow pipe. 
a 
e 


April, 
June, 1888, 


(2) Glass cc oured in the middle. This was obtained by fusir 
very thin layer of red glass between two colourless surfaces. 
effect is much finer than that obtained by the p t method of 
flashing, 2.¢., having the col d = itside and the colourless 
within. (3) Glass marbled in itssubstance. This was of two kinds. 
In the one case the markings were bent, twisted and turned back 
on themselves in no sort of order, whilst in the other the colours 
occurred in exceedingly thin layers always parallel to one another, 
and the whole wavy in outline. The colour is made up of different 
shades of red, and the veinings are only red on the surface. They 
have been produced by glass of a yellowish tint arising from the 


of protoxide of iron coming in with the ish- 
Bite as duo to cupric oxide, ‘ho great Uoauty of this las 
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; MISCELLANEA. 


Tux Municipal Engineer of Karachi has, itis said, used 
babool blocks for paving a particular road in that town with 
SUCCOSH, 


Tne death of Mr. Charles Henry Chadburn, the 
founder of the firm Chadburn and Son, Telegraph Works, 
Liverpool, is announced, 


Tux contract for the work to be done at the foot of 
Thirlmere Lake in building the dams and diverting roads, &¢., in 
connection with the Manchester Water Works has, it is announced, 
been obtained by Messrs, Grisenthwaite, Penrith, and Beaty Bros., 


Carlisle. The amount of the contract is somewhere about 
£120,000, 


A very good steel engraving of Prof. D, I. Hughes, 
the celebrated inventor of telegraphic apparatus, of the micro- 
phone which he presented to the world ond which is now used in 
all telephone receivers, and investigator into obscure questions, 
electrophysics and magnetophysics, is published in the Llectrical 
Engineer of the 3rd inst, 


Tue St. Pancras Vestry will shortly advertise for 
tenders for a central station of 10,000 light capacity, Considering 
that the population of the parish is some 300,000, a station of this 
size is by no means too large, even asa beginning. This decision 
has been arrived at after receipt of a recent report from Professor 
Henry Robinson, 


Tne Heston and Isleworth Local Board and the 
Brentford Local Board decided on Wednesday to ms pe the intro- 
duction of the Bill for the construction of a lock and footbridge on 
the Thames, in the neighbourhood of Richmond, on the ground 
that the scheme, if adopted, would be detrimental to the best 
interests of their districts, 


Tne following are the tenders received for the public 
arc lighting at Boston, Mass, on November 29th:— Boston Electric 
Light Company, 65, 55, or 56 cents per light per night for 1, 4, or 
5 years; Charlestown Gas Company, Charlestown, Mass., 65, 55, 
and 50 cents; Brookline Gas Light Company, Brookline, Mass., 57, 
53, and 50 cents; Suburban Light: and Power Company, Boston, 
49, 47, and 45 centa, 


Tue number of furnaces blowing shows a steady increase, 
and in Staffordshireand Shropshire the numberin blastat the present 
time is sixty-four—twenty-two being in North Staffordshire, thirty- 
six in South Staffordshire, and six in Shropshire, In ~~ 
and Nottingham the furnaces blowing number forty; in North- 
ampton and Leicestershire, nineteen; and in Lincolnshire, sixteen 

all of which are increases upon this time last year. 


Tue following particulars, which have been supplied by 
Mr. Leader Williams, as to the mechanical appliances at present 
employed in the construction of the Manchester Ship Canal will be 
of interest. There are no less than ninety-six steam navvies 
including three German, four French, and fifty-eight Ruston and 
Proctor’s navvies, There are 166 locomotives and 5874 wagons, 
whilst 213 miles of temporary railway have been laid down, There 
are 162 steam cranes, 127 portable and other engines, 156 
steam pumps, and forty pile engines, on various sections of the 
works, 


Tuy trials at Toulon of the new French experimental 
torpedo-boat, the Vautour, are stated to have resulted far more 
satisfactorily than any similar trials for a long time past, and they 
are held to constitute almost complete success for the innovation 
in design. With forced draught and all the fires lit, the engines 
developed a power of 3400 horses, or 200-horse power in excess of 
the power originally contemplated. A speed of 17°05 knot» per 
hour was obtained. The consumption of fuel was 0°060 kilos. per 
horse-power per hour. The trials lasted three hours, The 
new type of boats is said also to possess greatly increased sea- 
worthiness, 


To prevent the ill-effects of partial thaw on frozen 
meat when it is being unloaded from the cold chambers of import- 
ing steamers, the London and Tilbury Lighterage Company are 
employing refrigerated barges, each of which is provided with a 
semi-cylindrical @yld air chamber, at a temperature below 20 deg. 
Fah, The cooling apparatus is on an independent barge, and 
consists of the ammonia refrigerator of the Pulsometer Engineering 
Company, of London. Cold brine is the medium used to keep the 
chambers cool, and is found to serve the purpose very well. The 
air in the barges is clear, and free from “‘ hoar,” which deposits on 
the brine pipes, 


It is now definitely settled by the Manchester, Sheffield, 
and Lincolnshire Railway Company that a new dock is to be made on 
the West Fitties canaied with the present Royal Dock, but of four 
times the size, viz., of about 100 acres of water surface. The lock 
is to be double the length of the large lock in the Royal Dock and 
10ft. wider, and the depth of water at spring tides is to be nearly 
40ft. It is to be a deep-water dock, and when completed will be 
one of the finest docks in England. The contract is said to be 
signed and the work will very shortly be commenced. It is 
expected that a line of Australian steamers will run to the port 
and that the new dock will take the general] trade, whilst the Roya’ 
Dock will be reserved for the various continental packets. The 
Stamford Mercury says:—‘‘ The benefits that will result to the 
town and its trade by these extensive works, and the requirements 
there must be in the construction of such a magnificent under- 
taking, must be very great.” 


Tue Indian Patent-office, which was transferred from 
the Home Department to the Department of Revenue and Agri- 
culture a year ago, is to be for the future located in the Imperial 
Survey-office under the direct supervision of the Assistant Surveyor- 
General in charge of the Mathematica] Instrument-office, who will 
receive and deal with all applications for patents under the general 
control of the Revenue Sapectumant. The Indian Engineer says 
the Patent-office will, therefore, while the Government of India is 
at Simla, be no longer without a responsible officer in charge. One 
advantage claimed for the arra t is the conveni of sub- 
mitting in the first instance applications for patents designed to 
improve machinery to an official familiar with mechanical construc- 
tion, in view of the fact that a very large percentage of applications 
to the Patent-office are, in India as ph ron connected with 
mechanical principles and appliances. Colonel Rogers, the officer 
who now superintends the Mathematical Instrument-office, assumes 
formal charge of the Patent-office from the lst of December. 





CuIeEPLy by reason of the prosperity in the iron and steel 
and coal trades, the financial position of the South Staffordshire Mines 
Drainage Commission has wonderfully improved of late. A little 
more than a year ago the diminution of the income from rates, and 
the extension of the flooding in the mines compelled the Commis- 
sion to suspend payment of both principal and interest on the 
bonds of the Ti and Old Hill drainage districts. The commit- 
tee of bond-hoiders, however, have jnst been able to present a 
much more satisfactory report. In the Tipton’ and Old Hill dis- 
tricts the statement to the 30th June shows £13,548 arrears of 
interest due in “pate age district, 1 arrears in the Old 
Hill district. To the former of these claims, and the annual 
interest of £12,798, the estimate of revenue showed a balance over 
working expenses of only £7273, but in the Old Hill district the 
profit balance was. £5295 to meet interest claims amounting in the 
spameantn to and sinking fund. In the Old Hill district 
there is already a substantial lus, without reference to the 
revenue derivable new works. ere is every 
Treason, moreover, to believe that this improvement has continued 
throughout the second half of the year. 
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THE THREE-STOREY RESERVOIRS OF MONTMARTRE. 


(For description see page 49.) 
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THE WATER. SUPPLY RESERVOIRS OF 





Fig. 
THE NEW RESERVOIRS AT MONTMARTRE, 





On the summit of Montmartre—the highest point of Paris 
-- yast reservoirs have just been built to supply the whole of 
the population with water, which up to the present time has 
been very limited in quantity. Situated at the side of the 
Church of the Sacré Coeur, bordered by Azais and St. Eleuthére 
streets, they occupy a surface of 2300m., and are composed 
of two distinct a perfectly separated parts, the first with 
two stories and the second three. The lower storey of each 
reservoir stores 4800 cubic metres of river water at an alti- 
tude of 127:°30m. The second storey, with a capacity of 
4200 cubic metres, receives and distributes water direct 
from the source. The third storey of the great reservoir 
also contains 2000 cubic metres of spring water, which it 
can send to the old Chateau reservoir at the top of Lepic- 
street, which can only contain 150 c.m., but wliich serves as a 
distribution tank for the higher regions of the Mount. These 
11,000 c.m. are raised by works constructed at the foot of the 
Mount, which draw the spring water through the distribution 
pipe of the Dhuis reservoir, and the river water through the 
return pipe of the Bercy works. 

We only mention these works at present, but shall 
give details concerning them in an article on a future 
oceasion. Much study had to be devoted to the establish- 
ment and the construction on asoil excessively unstable, and 
which, from its geological constitution, necessitated great 
precautions to protect it from the danger of landslips. 

The accompanying engraving—Fig. 6—shows that when 
once the virgin soil is reached, a bank of yellow sand is found 
preceding the layers of psu, the thickness of which is 
about 3 m., very fine and easily carried away by water. It 
was necessary then to avert the considerable change which 
presents itself here, either from infiltration through the 
masonry or from the cracks, which are almost infallibly 
produced in the floors. With this in view, the principal 
floor has been made with a layer of concrete, covered over 
the whole extent with impenetrable cement mortar, 
levelled in such a manner as to form a series of 


trenches, at the bottom of which are the drain- 
age pipes, all running into a small gallery, which 
forms a collector beyond the works. A second bed of 


concrete, the total thickness of which is 0°75m., is run 
over the last covering, and finished horizontally to receive 
the masonry. The infiltrations are thus collected and 
drained off. This floor itself forms the ceiling of an 
under chamber easily accessible, enabling the arch which 
supports it to be thoroughly inspec The network 
of galleries, 240m. in height and 2m. wide at the spring- 
ings, form a series of supporting arches, the pillars of which 
are the base of the pillars of the reservoirs. The floor of this 
under chamber is cemented over where coming in contact with 
the arches and pillars, which are rough, in order to permit of the 
free flow of the water running through from the upper fissures. 
Finally, in order to prevent the escapes which would take 
place in the embanked part of the surrounding walls, and the 
existence of which would run the risk of being unperceived 
for some time, one of the outer recesses of these walls has a 
covering with trenches, and drainage pipes running into the 
galleries of the under chamber. The lower storey of the 
small reservoir, and the two first of the large one, are con- 
structed in the centre with supporting arches, and round its 
circumference with inverted arches, the outer walls being 
joined to the floor by inverts 2°50 m. in radius. The 
two upper stories are covered by means of elliptic brick 
arches, of a total thickness of 0:07 m., and arise of 0°60 m., 
for 3:55 m. span; the abutment piers are isolated from the 
circumference walls, as also from the covering itself by a 
space of 0:10 m., simply covered by a brick placed flat with- 
out mortar. The spandrils of the arches are filled with 
concrete surmounted with a covering of cement and turfed 
over. The composition of these vaults is as follows :— 
(1) Great reservoir :— 

Lower storey: Depth of water... 
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Depth under key-stone .. .. Se alg ae 3°80 
ew of the vaults in centre .. sae, 
ickness of the pillars... .. -» (1°60 + 1°30) + 2 
Middle storey : Depth of water i aa ee 
Depth under ke Ss 5 ee ate 
Bk! a a a rr (1°15 + 0°95) + 2 
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Lower storey : 
Upper storey: Depth of waters ns STONE TOMO ag 
tele. 39 a eee eta. x 
Pn. surrounding and partition walls are calculated after 
© most unfavourable hypotheses which are never realised in 
| rao all the stories reckoned as full, the isolation of the 
abutment piers of the arches of each storey is assumed, and 
ho account is taken of the support from the embankments, or 
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for the partition wall, the counter thrust of the small 
reservoir. Under these conditions is found:—(1) Minimum 
distance of the facing of the wall from the curve of the pres- 
sure: Great reservoir, 0°67 m.; small reservoir, 0°36 m.; 
partition wall, 0-47 m. (2) Maximum pressure on stoppage 
of shutting off: Great reservoir, 9:12 k.; small reservoir, 
8:92 k.; partition wall, 9°65 k. 

The vertical pressures, on account of the oval form of the 
lower galleries, is uniformly divided over the whole surface of 
the foundation floor. From 12°62 k. at the springings of 
the lower storey of the great reservoir—Fig. 5—they fall thus 
to 239k. For the small reservoir they are 12:03 k. and 
1:70k. At the base of ‘the south wall there has been added 
an abutment apron—see engraving above—jutting out to pre- 
vent the removal of the bed soil there by underground water. 
This precaution has been taken because it was found at this point 
that they were near the limits of the old embankments or of 
the made ground. The masonry is of millstone, with Portland 
cement and mortar, 470 kilos. per cubic metre of sand for the 
lower and middle stories, and of Burgogne bricks for the 
upper stories. 

The decorative parts only are in rough ashlar facings, 
except the cornices and the covering of the towers, which are 
chisel dressed. The plasterings are of Vassy cement and 
sifted sand, 0°02 m. for the pillars and the surrounding walls, 
0-08 m. for the floors. As we have said, this is not applied to the 
intrados. The pillars of the upper storeys are also uncovered, 
but they rest on the general coating of the corresponding 
floors. The lighting and ventilation are secured by 
lateral rectangular openings made in the outer walls, 
and by lights admitted through the top of the covering at one 
part, and another by the shafts of 1m. in diameter, which 
are open to the air on the earthworks, and give access to each 
storey for the descent of materials in case of repairs being 
required. We have already stated that the two lower stages 
are destined for river water. The feed pipe, 0-40 m., for this, 
runs into the 127-30 m. tank, from whence the two supply 
pipes of these reservoirs run out. The feed pipe of the 
spring water, also0-40 m., ends at the side 132 of the supply tank 
of the two second storeys. Itislengthened by a branch of 0:30 m. 
as far as side 136, to permit of the intermittent filling of the 
ag storey by the occlusion of the supply of the tank. The 
play of these two principal pipes is governed by five valves, 
placed at their extreme into the central gallery of the lower 
chamber, and enables use to be made at will of either the spring 
or river water. The distribution pipes are 0:50 m. diameter, 
except that which unites the — storey of the great reser- 
voir with the reservoir of the Chateau, which is only 0°25 m. 
Each storey is provided with distribution and emptying 
sluices, worked by means of apparatuses placed on the earth- 
works of the reservoirs. 

The works were executed between 1887 and 1889, under 
the direction of M. Bechmann, chief engineer, on the plans 
of M. Journat, engineer in ordinary, under the conduct of 
M. Dutoit, principal conductor. The masonry was under- 


taken by M. ies, and the waterworks by MM. Mathelin 
and Garnier. The approximate expense has amounted to:— 
Francs. 
Earthworks and masonry 970,000 
WRUTWOTEE .. 00 00 0s 30,000 
1,000,000 


In our engravings, which we copy from Le Genie Civil, 
Fig. 1, page 48, is the west elevation of the buildings; 
Fig. 2 is a horizontal section; Fig. 3 is the east elevation: 
Fig. 4 is a horizontal section at the lowest storey seen in the 
vertical longitudinal section Fig. 5; Fig. 6 is a section on 
line GH, Fig. 7 showing the geological formation below the 
reservoir; Fig. 7 is a general plan of the new reservoirs at 
Montmartre, and the adjacent streets and buildings; Fig. 8 
is an enlarged section of the partition wall, showing by 
figures and a line the magnitude of the pressures and 
direction of the forces at any point; and Fig. 9 is a section 
through the piers, and by figures gives the pressures on the 
masonry and on the foundation. 








MARSHALL'S SPRINKLER. 


THE theoretical desiderata of a perfect sprinkler have not 
yet been adequately realised. It is, however, encouraging to 
find that the search has been and is being vigorously prose- 
cuted, and that it has yielded results which are ex- 
tremely satisfactory. Briefly stated, the requirements of the 
case may be thus summarised, viz.:—Equal distribution of 
water, upward action, extreme sensitiveness, great strength, 
non-liability to accident, and security from interference. The 
new invention, herein illustrated, embodies these essentials 
in a degree which makes it worthy of notice. A series of 
exhaustive experiments conducted under widely different con- 
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ditions, indoors and out, and with varying water pressures, 
has proved that the inventor's experience has enabled him to 
realise and successfully solve the difficulties. The illustra- 
tions give (1) elevation, half actual size of sprinkler; (2) 
sectional elevation; (3) plan, showing thickness of levers and 
ition of yoke; ) elevation of revolving head or distri- 
tor; (5) plan of bottom of same; (6 and 7) elevation and 
plan of the yoke which holds the loose hood in position. 
The distribution by this sprinkler is approximately equal 
throughout the entire area under influence, this area having 
been ascertained to have an extent of upwards of 30ft. 
diameter. A more important feature is that at normal tank 
pressure of 401b., tested and worked in the open, the water 
thrown upwards saturated the adjoining wall to a height, we 
are informed, of more than 5ft. perpendicular, while a pressure 
of 601b. increased this upward action very considerably. The 
importance of this feature is very great. It would be of 
peculiar value in all cases of timber ceilings, in all apex roofs, 
or wherever woodwork enters into the question in any shape, 
or wherever there is an opening into the room above, as floors 
and contents above are the ceilings below. To secure more 
rapid and effective action of the heat from a fire the fusing 
part is made to overhang. 
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In order to secure the sprinkler from accidental injury, it 
is so constructed that the levers are encased and rest on 
pivots cast in the body of the thing. There is, therefore, a 
diminished possibility of interference, accidental or otherwise. 
The valve is adjusted and the joint is made by screwing down 
the ferrule with valve, the face to the valve resting on the 
upper lever. It is then locked by the lock nut, which holds 
the dished washer—see Figs. 1 and 2—for keeping the loose 
hood in position, the halter being sup) by the yoke 
which rests on the lower lever. The latter is the first part 
which is set free by the fusion, immediately upon which the 
top lever, yoke, and protecting hood fall away exposing the 
distributor. 

The recessing of the valve chamber is for the purpose of 
securing absolute certainty that the valve has perfect free- 
dom to fall into position sufficiently low that it does not 
obstruct the full flow of water from the four port holes which 
are enclosed in the distributor. 
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THe Richmond Select Vestry on Tuesday evening 
unanimously approved the introduction of a Bill into Parliament 
for the construction of a lock and footbridge on the es in 
the neighbourhood. They further decided that the expenses of 
—e the Bill in Parliament be raised out of the general 

istrict rate. This decision will have to be confirmed by the 
— in public meeting assembled before any final action is 
aken, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE LAWS OF STEAMSHIP PROPULSION. 


Sir,—Your readers will find the practical experimental justifica- 
tion of Mr. Froude’s laws of steamship propulsion in the ‘‘ Trans- 
actions of the Institution of Naval Architects,” and an admirable 
summary of them in the ‘‘Proceedings of the United States Naval 
Institute,” Annapolis, 1883, by Assist. Naval Constructor F. T. 
Bowles ; papers with which Mr. Mansel is pr bly acquainted, 
although he never mentions them. These papers are so familiar 
to all naval constructors, that it would occupy your space un- 
necessarily to attempt to summarise their principles here. 

But briefly Mr. Froude’s words are, ‘‘ The law is very nearly—and 
for present convenience we may speak as if it were exactly—that 
skin resistance is as area simply and square of speed.” 

Mr. Froude never intended his laws (the law goes by his name, 
as he made the great practical application of it, although, the 
theoretical enunciation can be traced back to Newton) to be applied, 
except to the comparison of similar vessels, run at corresponding 
speeds, that is, speeds proportionate to the square root of the 
linear dimensions, or the sixth root of the displacements ; for 
instance, in the comparison of a full-sized vessel with its model run 
in the experimental tank. The speed of the vessel being deter- 
mined upon, the model is run at the reduced corresponding speed, 
and the resistance recorded by delicate apparatus ; the resistance 
of the full-sized vessel is thence infe as pro 
displacement, and thence the H.P. required to 
designed speed. 

It is in this way that the figures which Mr. Mansel quotes of the 
projected Blake and line-of-battle ship have been worked out ; and 
a full description of the method will be found in Mr. R. C. Froude’s 
paper, ‘‘On the Constant System of Notation of Results of Experi- 
ments on Models used at the Admiralty Experiment Works.” 
“Trans. I.N.A.,” 1888. 

But when Mr. Mansel applies these laws to totally dissimilar 
vessels, it is no wonder that he finds great discrepancies arise. By 
comparing similar vessels, at corresponding speeds, Mr. Froude 
eliminates the factor of variation due to size ; while his model ex- 
periments determine the variations due to shape and speed ; and in 
this way he introduced order into the previous chaos. 

Mr. Mansel’s formulas are purely empirical, using the word em- 
pirical in the scientific sense, and bear great resemblance to the 
formulas in use among artillerists for the penetration of armour ; 
they are based upon no reasoning which distinguishes between the 
various el ts of hull resist , such as skin friction and wave 
making, and so cannot be said to constitute a theory. His results 
would carry more conviction among engineers if thrown into 
graphical form, by plotting the curve connecting H.P. and 
for as many vessels as possible. If the logarithms for the H.P. 
and of the speed are taken as co-ordinates in the plotting, simply 
laying them off from the slide rule, any monomial law connecting 
H.P. with a power of the speed will be made manifest by the corre- 
aes spots ranging themselves in a straight line, the slope of 
which will give the power. E 

Mr. Mansel’s criticisms give me the wished for opportunity of 
adding a question of great practical interest, which did not strike me 
in time to incorporate among the others I gave on the H.P. of 
steamers. The question is :— 

** Design a 24-knot steamer, to cross the Atlantic in 5 days, a 
voyage of 2880 miles.” 

To solve this problem, the practical designer must for the nonce 
become a theorist, and argue to the unknown from the known per- 
formance of existing steamers, such as the Umbria, City of Paris, 
or Teutonic. Taking the City of Paris as 10,000 tons, 18,000- 
H.P., and crossing in six days, as our model, Froude’s law would 
give us for an increase of 20 per cent. in speed a steamer of-about 
30,000 tons and 65,000-H.P., exceeding even Great Eastern 
dimensions. 

But the model of the projected vessel for the Guion line, to cross 
in five days, which was exhibited in the Paris Exhibition, repre- 
sented a vessel 560 x 63 x 52ft., of 11,500 tons, with engines 
working at pressure of 200 lb. persquare inch. Whether sufficient 
boiler power to attain the desired speed can be crammed into the 
hold of this vessel depends on deductions from the performance of 
the model in the experimental tank. Here is a problem for Mr. 
Mansel to exercise his formulas upon ; also upon a still more daring 
design which just reaches us from the other side of the Atlantic, of 
a’steamer like a French torpedo boat, 434ft. long, 2800 tons, speed 
28-knots, to cross in four and a half days. 

I think naval architects will agree that 13,000 I.H.P. will be 
insufficient to drive the Blake, of 9000 tons displacement, at 20 
knots ; but probably this figure represents the E.H.P., obtained by 
multiplying the resistance in pounds by the speed in knots and 
dividing by 326. Again, if an increase of speed from 20 to 22 
knots, an increase of 10 per cent., requires the E.H.P to be raised 
from 13,000 to 20,000, an increase of 54 per cent., this proves that 
the resistance varies as the 4*4th power of the speed ; so that this 
would appear to show that the Blake is being pressed considerably 
beyond an appropriate s at 22 knots. ese methods may 
appear very crude for estimating the requisite power-for a vessel ; 
but, on the other hand, the imperfections in the mode of observing 
the speed and horse-power of a steamer are sufficient to show that 
Mr. Mansel is not securing any real accuracy by carrying his 
numerical results to two or three places of decimals. He quotes, 
for instance, a critical speed of 12°775-knots ; but to obtain the last 
digit correctly, it would be necessary for the chronograph, em- 
ployed on the measured mile, to read to 0°024th second, an 
accuracy hardly attainable, except with electro-ballistic apparatus. 

London, January 13th. A. G. GREENHILL. 
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ON THE PROJECTS FOR CROSSING OF THE CORDILLERAS OF 
THE ANDES. 

Sir,—There are two projects relating to the crossing of the Trans- 
andine railway from Unspallata to Juncal. The first is carried on 
by Mr. Olivieri, engineer, and is based on the adoption of Agudio’s 
funicular traction; the second is the work of Mr. Schatzmann, 
engineer, who would employ Abt’s locomotives. 

Agudio’s system, which has worked well at Lanslebourg—on the 
Freneh side of Mont Cenis—and which is at present used on the 
Superga Railway—near Turin—and now receives a new — 
in overcoming a difference of level of 700 m., between Quirico 
and the Santuario della Madonna Guardia near Genoa, is based, as 
we well know, on the principle of the telodynamical transmission, 
and therefore the necessary power can be also supplied by hydraulic 
motors, On the contrary, the Abt’s system consists really of loco- 
motives acting on pinions which mesh with a ratchet placed on the 
road, therefore the dynamical power must be completely supplied 
by coal. The great merit of the telodynamical system consists in 
the different way through which we may obtain the power. 

The Olivieri’s project for the ascension of 800m. from Juncal to 
Calavera, has gradients from 16 to 18 per cent., with a development 
of 4 or 5 kiloms., and the power would be furnished from the 
mighty Juncaniflo’s waterfalls. The Schatzmann project has a 
development of 12 kiloms. 1f we suppose 2290 tons of train for 
each day, with a velocity of 12 kiloms. per hour, in a day of 16 
hours we can carry 2296 tons by means of two Agudio’s locomotives, 
or 2880 tons with sixteen Abt’s locomotives, twelve of which are 
always in action and four ready to start, t Abt’s engi 
carry less and ought to perform a longer course; indeed on account 
of the great labour the sixteen Abt’s locomotives ought to be 
brought to thirty-two. As for the Agudio’s system, I add that 
from the calculations results a total efficiency 
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while for the Abt’s system we only have 
223°77 = 0°344 
Bi + ae 
An easy calculation suffices to deduce that the daily cost for the 
Olivieri’s’ project is £28 Os. 10d., viz., a yearly expense of 
£3664 1s. 3d., while for Schatzman’s the cost required is £39 1s, 4d. 
daily, which in one year amounts to £14,682 1s. 3d. 
Let us consider now the expenses of maintenance of the two 
systems, regardless of the railway carriages. Agudio’s system :— 





«x 
Amortisation, expense of maintenance of the cables my 720 
Amortisation of the pulleys, two-thirds of that of the cables 480 
Amortisation of eight locomotives, of 12 tons (one-tenth of the 
So: we  s0i0ib: se bee 66, cb 26 wel an . ohm 876 
Amortisation of turbines, pipes (€4800 amort. within twenty . 
Amortisation of the ratchet (290 tons amort. within twenty 
Maintenance of the roads .. .. .. 2. 2. 22 ae oe oe 400 
Maintenance of the material of the repairing workshop... .. 320 
Lubrication, electrical illumination of the line, diverse and 
unforeseen expenses .. .. .. 2. «sos ee oe oe = 1,800 
Staff of workmen .. weve . 8,664 
Total expenditure . £8,400 
Schatzmann’s system :— 
Maintenance, amortisation of thirty-two locomotives of thirty- 
two tons (one-sixth of the price) .. .. .. .. .. «. 8,000 
Maintenance of the material of the repairing workshop, 
accessories Dan. a ad Sh ae he eae oe, Mae ae 640 
Maintenance of the ratchet (360 tons amort. within six years) 720 
ENS OO ee eee 
oo OES | ae ee ee ee 42,924 
Lubrication, diverse and unforeseen expenses .. 3 
Staff of workmen .. Pawan tee? oh. ee 14,692 
Total expenditure .. .. £71,616 


We see then that the expenses for the services are as one to 
nine, and with reference to the great interests we reach one to 
ten. It results, moreover, from the account I have just stated, 
that the expense of construction and installation of the whole of 
Agudio’s railway does not even reach the price of the locomotives 
for the Schatzmann’s project. Therefore, from the economical 
point of view, Juncanifio’s waterfall admitted, Agudio’s system 
is much more economical both for installation and maintenance. 

It is now suitable to examine and enumerate the advantages of 
the Agudio’s system: — (1) Simplicity and rationality of the 
system; (2) no damage is derived from the snow, for when it is 
protected. by a tunnel there is no inconvenience of smoke, as 
occurred with the Mont Cenis Fell Railway; (3) no stoppage of 
train by chance on the gradient; Gr geapenine and retrograde 
motion for all the gradients; (5) absolute security against every 
possible danger; (6) possibility of a traffic like that of a usual 
railway; (7) no change of carriages for travellers and goods ; (8) 
the trials made at Lanslebourg and Superga confirm the ¢ 
duration. 

On the contrary, in the Abt’s system shocks are caused by 
change of the gradient; great wear in the ratchet and pinions; 
danger of accident, as at Righi and Washington; under a tunnel 
we have smoke forced into the train, as is demonstrated by the expe- 
rience of the Fell Railway; and finally, an enormous expense of 
coal. When Mr. Schatzmann made his report on the Olivieri’s 
project, and his project with Abt’s locomotives, he made a great 
mistake, confounding the Agudio’s system, which is telodynamic, 
with those of simple, or funicular, traction. 

I am sure that the interested associations for the Ferro-Carril 
Trasandino, viz., the English company for the working of the 
railway, the contracting company—Clark and Co.—and the 
Governments of the Argentine Republic and Chili, will assure 
themselves, before taking whatever decision; but I beg to 
observe that everything is in favour of the Agudio’s system. 

Torino, January 2nd. BELLoc. 





LONDON SEWERAGE AND SEWERS. 


Sir,—I have read with pleasure the lecture delivered by Sir 
Robert Rawlinson at the iety of Arts, on the 18th inst., and 
also the observations of Sir H. Roscoe, M.P., and Sir Frederick 
Nicholson, chairman of the Thames Conservancy. These gentle- 
men have given the best explanation that could possibly have been 
obtained on this important question. I quite agree with them in 
their objections to spend money on what they call sludge vessels, 
which would be a perpetual waste of money to an unknown 
extent. In my opinion the only remedy and safe plan for the 
population of London would be to take the sewage right away 
through Essex to the Maplin Sands, where there is 16,000 acres 
of barren land, mostly sand. In carrying the sewerage through 
Essex, they might retain what portion of the sewage they thought 
proper for irrigation. It is quite possible to lay pipes five miles 
out to sea to carry away the surplus, if thought necessary. My 
firm belief is to get rid of the drainage altogether, by carrying it 
partly to the Maplin Sands, the rest out to sea. About twenty years 
since I commenced the Essex reclamation contract, in conjunction 
with the late Mr. William Webster, contractor, and put in two 6in. 


iron pipes under the Barking Creek, and took the sewer under 
the Tilbury line to a small irrigation farm about four miles below 
Barking. The work was stopped, and the late Mr. Webster was paid 


£30,000 to relinquish the contract. The directors of the x 
reclamation works were led to believe by the Metropolitan Board 
of Works that they would subscribe a third—and perhaps a half— 
of the expenses for carrying out the project before they com- 
menced the work. For some reason, not thoroughly explained, 
— did not come to terms. I really believe that if this contract 

been carried out it would have been the greatest relief to 
London in getting rid of the sewage, because all the Northern high 
level and low level sewage would have been taken away in that 
direction without any further trouble. 

The great difficulty that London has to put up with now, in the 
unhealthy condition of the Thames, is as follows:—When the reser- 
voir at Crossness pumping station were built, it was supposed to 
hold six million gallons of sewage, and to be large pa to hold 
the sewage during the return of the tide; but, for this last ten or 
eleven years, the engines have had to ny | during the flow of the 
tide, which, of course, by pumping four hours, the sewage goes 
eight miles up the Thames from this point. From my own know- 
ledge the reservoir at Barking Creek for the Northern high and 
low level sewers, through the subsidence of the foundation of the 
same, there are openings in the invert where nearly one-half of 
the sewage d ds and pes into the Thames somewhere 
unknown. These are the sole causes of the filthy state of the river 
at the present moment. 

I believe the sole and only remedy is to take the sewage right 
away where it will be no nuisance or annoyance to anyone. I also 
entirely disagree with any nanting farms near London, or an 
thickly-populated towns, as I have seen many of them, and all 
seem to be infested with the plague of flies at a certain time of the 
year, and in my belief —s rous to health. 

High-street, Mortlake, . 26th, 1889. MATHEW JENNINGS. 








LIFT ACCIDENTS. 


Srr,—I have read with much interest the correspondence which 
has been continued for some weeks in your columns. The matter is 
a most important one, since it deals with risks which the outside 
public are quite powerless to protect themselves against. It is no 
e ration whatever to state that there are a very large number 
of lifts in daily operation which are quite untrustworthy. In some 
cases so-called safety ty Tope have been fitted to these lifts, and 
in other instances the lifts are without any such a ments. 
Last week I was extremely pleased to escape from a lift which the 
lift-maker stated was quite safe; and I only recently heard of an 











instance where safety appliances have been allowed to get out 
order, and also part had con broken, and in this way the lift be 
been allowed to work for some two or three years without the 
defects oo It is imperative that pressure should be 
brought to r upon the Government for all lifts to be pl 
under inspection. This would not entail any great cost, since the 
lift being properly constructed would not require frequent inspec. 
tion. The rage for cheap lifts is one of the chiet causes why 
unsatisfactory hoists are erected, and it is quite clear that tenants 
and also the public, should be protected against any cheese-paring 
policy of this yng en Responsible lift-makers would, 
imagine, be only too pleased to welcome any system of inspection 
and would be ae to submit, if necessary, their designs to a 
competent authority before erecting such lifts. 

Nearly the whole of the safety appliances that I have seen come 
into operation after the accident. This I consider to be a graye 
error, since frequently under such conditions they fail to operate 
at all. I presume there should be no difficulty in constructing a 
lift in which this objection does not exist, and I have seen one lift 
—Bennett’s patent—where the cage cannot possibly fall more than 
two or three inches, however frequently the sustaining rope may be 
cut or broken. This result is ac fovedl by a series of steps placed 
on each side of the guide rails, which are automatically lifted as 
the cage passes. ith lifts constructed in this manner, or on a 
similar principle, there is no possibility of any accident arising, but 
in all cases the inspector should be satisfied as to the safety of the 
lift before allowing the same to be erected. 


Westbourne, Smethwick, Jan. 14th, Henry J. Brooxks, 





A DYNAMICAL PUZZLE. 


Sir,—Your correspondent ‘‘J.” has made a grievous error in the 
"hey. aang of his problem, which is a pity, as it is nota bad one 
y any means, and decidedly instructive when properly worked 
out. I refer to the paragraph which reads thus: ‘‘This done, let 
the pressure on C be removed, the air in B will expand once more, 
assume its original volume, and B is now ina position to float up 
in to the surface, and in doing so to raise a weight of 63 Ib, 
with it.” The air in B will not assume its original volume when at 
the bottom of A, for there will be the pressure due to the head of 
water upon it, and under the conditions quoted by “J.” if the 
vessel A were more than 33ft. long B would never rise at all when 
the pressure on C was removed. The problem is more interest- 
ing when worked out under extreme conditions, such as, say, a 
depth of water in A of 60ft., when B would most emphatically 
cling to the bottom and require force to raise it. I will give a 
solution next week unless one — this. 
th. 


St. Neots, Hunts., January 1 ANTHONY S, Bower, 





Sir,—I am glad to see that Mr. Bower admits that no force 
resides in the molecules of a spring. This is a very important 
admission. I am quite willing to say that energy is stored in a 
spring, just as I say it is stored ina steam boiler. In the latter 
case I do not mean in the boiler plates, and in the former [ do not 
mean inthe metal. The expression is convenient and conventional, 
but in nowise strictly accurate. 

Permit me now to ask Mr. Bower, as he has gone so far, to goa 
little further, and tell me if the energy be not stored in malecules, 
which I understand him to admit are the subjects, not the cause, 
of a force—paksive, not active agents—in what he thinks it is 
stored. It seems to me not impossible that his views and mine are 
very nearly identical, ana I should like to be certain of this. 

I saw with some interest ‘‘J.’s” letter, which introduces to the 
world an old puzzle, over which, I am afraid to say how man 
years ago, when I was a boy, I spent many an hour. It isa me 
more curious ae than appears at first sight, and I shall be 
glad to see it dealt with by your correspondents. ¢, 11. 

January 15th. 





THE PATENT OFFICE. 


Sir,—I notice the letter of ‘‘ Anthony Wobblejaws” in your issue 
of last week, and beg most fully to endorse all he says in regard to 
the inefficient ventilation, or rather the entire want of it, which 
exists in the Library, and from which I am a constant sufferer 
through breathing the impure atmosphere that has to be 
encountered by all whose business requires them to spend some 
three or four hours at a time in it, as I have to do nearly every 
day. I must say, however, that I entirely differ from him in 
regard to his remarks about the books, for these are carefully 
looked after, and the few assistants provided do their best to keep 
them clean and in proper order. If more is wanted, there shoul 
be more to do the extra work, FRESH Aik, 

London, January 15th. 


CONDENSATION IN STEAM CYLINDERS, 


Sir,—I find that there is an astonishing diversity of opinion 
concerning the cause and amount of condensation which takes 
place in steam engine cylinders, and in order to elicit some 
definite statement of opinion, I would ask through your columns 
the following question, viz.: Is not the condensation which takes 
place in a steam engine cylinder due to three causes, (a) the per- 
formance of work, ()) radiation and conduction (external) («) 
radiation and conduction to the condenser (cryophorus action). 

I know that one professor of engineering denies that condensa- 
tion ever takes place in a steam engine cylinder because of the 
performance of work, the steam being too wet. DUPLEX. 

Manchester, January 15th. 


CHIMNEY DRAUGHT. 


S1r,—In Schwackhofen and Brown's “ Fuel and Water,” p. 108, 
it is stated that ‘“‘no chimneys, not even the largest, have a 
strength of draught exceeding a water.column of 1°4in. to 1’6in.” 
If for 1-4in. to 1*6in. we read 2-5in., this statement is, I believe, 


perfectly true. Can any reader give the reason why, or reference 
to a work dealing with the point! W. M. 
January 15th. 








TENDERS, 


TORQUAY HARBOUR WORKS. 

THE Torquay Local Board asked for tenders for the construction 
of a concrete pier about 1640ft. in length, and a quay wall about 
1013ft. in length, and other works connected therewith, at Torquay, 
Mr. Abernethy being the engineer. The following tenders have 


been sent in:— 

Pier. Quay. Total. 

£& £& £ 
Woodhouse and Geen 42,839 8,350 51,189 
Hill and Son te cd's hk en a 47,170 
J.Jackson .. .. .. .. .. .. 87,960 .. 7,288 45,193 
E. G. Perkins .. 1 oo oo SEAR .. Sie 45,000 
Pethick Brothers 35,644 8,800 44,444 
T. W. Ridley . 36,600 .. 6,900 43,500 
J. H. Lawton 34,800 .. 6,600 41,400 
gee 34,000 6,000 40,000 
J. L. Whettan 32,707 6,535 39,242 
F. Matthews 27,200 4,800 32,000 
*Cochrane and Co. 25,150 4,600 .. 2,750 
SS SS eee” 3,500 28,900 
Engineer's estimate.. .. .. 26,500 5,000 .. 31,500 


BARMOUTH SEWERAGE. 
List of tenders for extension of cast iron outfall sewer at Bar- 
mouth; Mr. Thomas Roberts, Assoc. M. Inst. C.E., engineer :— 


Evan Williams, Bangor .. .. .. £2980 
Griffith Griffiths, Criccieth .. ve “ee We .. 2966 
Owen Morris, Carnarvon rn ee eer ee ee 
Abraham Williams, Aberdare (accepted) .. .. .. .. -. 2400 

Engineer's estimate ,, <. .,. .- 1s co ve os oo 240 








Jan. 17, 1890. 
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7 TO THE ST. PANCRAS VESTRY ON 
REPORT “ELECTRIC LIGHTING. 
By PRor. H. Ropinsoyn, M.I.C.E. 
the report upon which the Vestry of St. Pancras 
ntly resolved to ask for electric lighting tenders. The figures 
proceed to scheme No, 2 have been omitted since the Vestry have 
decided to embark on the largest scheme: 

M Gen tacosten Gibb lias thought that your convenience 

' i be best met by my submitting to you in etail the cost of 

ney alternative installations of 10,000 and 5000 lights which 
~ uggested in my report of March last. The installation of 
000 ents 1 will call scheme No, 1, the central station being in 
7 paul: and the installation of 5,000 lights, with the central 
ve in Edward-street, I will call scheme No. 2. At your meet- 
; on the 14th October, the desirability of sub-dividing the con- 
ped under several heads was referred to, and I stated that this 
would effect economy in carrying out the works. As I understood 
that you wished my estimates to be confirmed by tenders I have 
rone very fully into the arrangement of the engines, boilers, dyna- 
aon batteries, transformers, mains, &c., and have obtained pro- 
yisional tenders from various leading manufacturers on which the 
figures hereinafter given are based. 

The following is a description of the general arrangement of the 
works, and of the system of producing and distributing the electric 
current. I propose to yond the consumers with a continuous cur- 
rent at a tension of 110 volts. The immediate neighbourhood of 
the central station will be supplied by a low tension—110-volt— 
dynamo feeding direct into the distributing mains, and the distant 
portions of the district will be - lied by sub-stations placed to 
suit the demand, The power wil transmitted from the central 
station, where it is generated to the sub-stations by a constant 
continuous current, at a tension varyin, according to the demand, 
from about 500 volts to a maximum of volts. This high-ten- 
sion primary current will drive continuous current transformers at 
the sub-stations, and will produce secondary low-tension currents, 
which will be fed into the distributing mains. There will be a 
reserve of storage batteries, always charged, at each sub-station, 
which can be available as a stand-by in case of any sudden demand. 
The total amount stored will be about 800 units in No. 1 scheme— 
for 10,000 lights—and about 460 units in No, 2 scheme—for 5000 
Nhe cost fof producing a unit of electricity depends upon the 
size of the installation and upon the number of hours the lamps are 
used per annum, and J have prepared a table to show this in order 
that you may see clearly the advantage of commencing with an 
installation of 10,000 lights instead of with one of 5000 lights. : I 
have based my calculations upon the very liberal assumption 
that every additional 5000 lights — beyond 10,000 — will cost 
the same as the second 65000 lights. The first column gives 
the number of 16-candle power incandescent lamps which 
the plant is capable of serving simultaneously. The number of 
lamps which may be safely installed will be considerably more than 
these, as it has been found in practice that the maximum number 
in use at one time lies somewhere between two-thirds and three- 
fourths of the number of lamps installed. The number of units 
sold per annum is taken at eighty times the number of lamps given 
in the first column for the first two cases, and thenein diminishing 
proportion down to seventy times in the last case. 

Number of lamps of Cost of producing 

16-candle power. one unit (excluding 


Pur following is 


sinking fund). 
5,000 .. .. 8°27 pence 
As 35 a EO, eee 
it Sa ae ee ae ee eee 8. Dee 
SEMI a3. de. 4d Ka zee ee 
30,000 . 2°70 4, 


In calculating the above table I have taken non-condensing 
engines as being —_ at the central station, which are less 
economical than condensing engines. The latter use about 25 per 
cent. less steam, saving therefore that percentage of coal and 
stoking, and this, with the reduction in depreciation of boilers, &c., 
represents about one farthing per unit. it condensing engines are 
employed, the above figures, therefore, would be reduced by about 
‘25 of a penny. No. 1 scheme is arranged for condensing engines, 
as the site admits of cooling the condenser water, but in No. 2 
scheme I have provided for non-condensing engines, as the cooling 
of the condenser water at this site is likely to be affected by the 
surrounding buildings in Edward-street. The additional cost per 
unit-to provide for the sinking fund may be safely taken at 3d. in 
all cases, so that, after making due allcwance for the sinking fund, 
the cost per unit will never exceed 4-02d. with non-condensing 
engines, or 3°77d. with condensing engines. These figures are 
arrived at after the details have been gone into, and may be 
accepted in place of the 4}d. per unit which I gave in my 
report of March. In my report of May I gave the price of an 
incandescent lamp up to 16-candle power as 5s. I find that the 
present price of these lamps is 3s. 9d., and this reduction in the 
cost of the lamp reduces also the cost of the renewals by a similar 
25 per cent. 

ScHEME No. 1, 
_ For 10,000 incandescent lights of 16-candle power and forty are 
lights of 500 watts. The machinery at the central station—King’s- 
road—is arranged for a maximum rate of output of 600,000 watts, 
delivered through five sub-stations, and 50, watts delivered 
direct to the mains, or a total output of 650,000 watts, which is 
equiva ent to about 550,000 watts delivered to the lamps. The 
10,000 incandescent lights will absorb 530,000 watts, leaving 20,000 
watts to serve forty are lamps in the streets. There will be five 
sub-stations, arranged to supply as follows:—No. 1, near the top 
of High-street, Camden Town; No. 2, near the middle of Albany- 
street; No. 3, near the south end of Hampstead-road ; No. 4, near 
Goodge-street ; No. 5, in or near Gordon-street. 
Cost or SCHEME No, 1. 
. Central Station King’ s-road. 
Buildings—Engine and boiler houses, foundation for 








& £ 
engines, boilers, and dynamos, chimney and 
flues, offices, walls, gates, roads .. .. .. .. 38,250 
Tank for condenser water .. .. 540 
Machinery— 
Five sets of Willans’ II engines, combined with 
Siemens’ 120-unit dynamos.. .. .. .. .. 7750 
One set of Willans’ engines, combined with 
Siemens’ 50-unitdynamo .. .. .. .. .. 800 
One 60-unit transformer .. 500 
Three hellets .. George ee a. kt kc cc 
Surface condenser apparatus .. .. .. .. .. 1000 
Feed pans, steam mains, circulating pump, 
cooling apparatus, and travelling crane.. .. 1050 
Regulating , electrical connections, instru- 
RS oes cc ck an te ae 
— 14,350 
Total cost of central station £18,140 
’ Sub-stations. 

No. 1.—One 60-unit and two 30-unit transformers 1100 
Batteries OS aa 
Fittings and foundations . . -- 100 

‘ — 2,000 

No, 2,—Two 80-unit transformers .. 600 
Batteries for 160 units... 800 
Fittings and foundations .. 80 

is : — 1,480 

No. 3.—Four 60-unit and one 30-unit transformers.. 2300 A 
Batteries ae 800 
Fittings and foundations .. 300 

x — 8,400 

No. 4.—Same as No.1. + «+ 2,000 

No. 5.—Same as No.2 |. aes 1,480 

Total cost of sub-stations, . £10,360 


THE ENGINEER. 


Mains. 
(These mains will serve fully Pe rd lights without any additional 
x 











ers. 
4 mile with 2 square inches in each conductor 1,725 
4 ” 1} ” ” ” 1,425 
1 ” 1 ” ” ” 2,250 
1 ” 3 ” ” ” 1,950 
1 ” ” ” ” 1,650 
2 ” ” ” ” Sarre 
Extra for divided main—i.¢., separate feeders—in } mile 
ee et eee eee er ee ee 
Extra for house junction T pieces, six miles, at £66 per mile 400 
265 surface-boxes or man-holes .. .. .. +e 800 
High-tension mains, 9350 yards at 8s. 6d. 8,880 
Total cost of mains .. rae er ae ar ee ee 
Summary oF Cost oF SCHEME No. 1. 
£ 

Central station 18,140 
Five sub-stations .. 10,360 
Six miles of mains 16,710 

45,210 
10 per cent. contingencies .._ ., 4,521 
Total .. ra a we me ee a eee ae 

It will be noticed that the length of distributing mains included 


in the above estimate is six miles—or 10,560 yards—and 9350 yards 
of high tension main. This latter length includes the return wires, 
and therefore only equivalent to 4675 yards of double main. Add- 
ing this to the 10,560 yards of distributing main gives a total length 
of 15,235 yards, against the 22,000 stated in the report of May— 
», 13, The reason for the difference is that the six miles of distri- 
are mains in the present estimate are made large enough to 
convey electricity to serve 25,000 lights working simultaneously, 
which, in my opinion, will be found to be the demand upon them. 
If the mains are laid at the outset of a size only to serve 10,000 
lights distributed over the greater length of 22,000 yards of mains, 
their capacity will very soon be overtaxed, and it will then be 
necessary to take them up and lay larger ones, or to put down long 
lengths of additional feeders, at a cost which can be avoided by 
laying the mains suggested. Small branch mains to serve 50 to 
150 lights up side streets, where the demand is not likely to increase 
rapidly, can be laid at a cost of about £900 per mile, 
e cost of running the arc lights will be as follows:— 
500 watts acting for 3808 hours per annum = 1904 


B.T. uniteat Sid. .. .. .. « £2715 4 
Carbons and lamp lighter .. 1016 0 
Total ” £3811 4 


40 lamps at £38 11s. 4d. = £1542 13s. 4d. per annum. 

These lamps would replace about 200 ordinary gas lamps, which 
now cost £560 per annum, so that the increase in cost would be 
£982 13s. 4d. per annum, but with an increase of fourteen times the 
present light, as stated in my May report. e prime cost of the 
forty arc lights, if erected in the cheapest possib] , would 
be about £1000, or with ornamental posts and shelters about £3000. 





AnnuaL Cost oF ScHEmME No. 1 (INCLUDING PRODUCTION OF 
825,000 Units). 


£ 
Rent: Central station (ground 105 
Five sub-stations (cellars)... .. 300 £ 
——say 400 
Depreciation of plant, &e. .. .. «. «. ‘ 3400 
Salates: Engineers, assistants, and clerks 1100 
Labour: Engine drivers, stokers, kc... .. ss 1500 
Coal: 2880 tons atl7s.6d. .. .. .. . say 2500 
Water, oil, waste, and petty stores 500 
Total annual cost. . £9400 


to produce 825,000, or nearly 23d. per unit. 


ANNUAL Cost oF ScHEME No. 1 WITH DIFFERENT RATES OF 
PRODUCTION, 


The fixed expenses may be taken as follows :— 


£ 
Rent aa Tae 400 
Depreciation of plant 3400 
Bre eta cake) te, dk ke. abe 1100 
Part of labour, coal, water, oil, stores, &c. 1100 
£6000 


Annual cost when producing— 
,000 units = £7666 or 4°60d. per unit. 
808. “88d. 


,000 ,, = 3 ,, 3°8 ” 
600,000 |» = 8500), 340d. |, 
700,000 ,, = 8916 ,, 3°06d. * 
800,000 ,, = 9833 ,, 2°80d. ” 
900,000 |) = 97505, 200d. |, 


If the current is used for motive power to any considerable 
extent, the plant will be able to meet a larger demand, as the 
motive power will be required at times when the machinery is not 
under full load for lighting purposes, and this will increase the 
revenue in a higher proportion than the working expenses, so 
much so that it might be well to encourage the demand for motive 
power by supplying the current at a lower price for that purpose. 








THE INSTITUTION OF CIVIL ENGINEERS. 


RECENT DOCK EXTENSIONS AT LIVERPOOL. 


AT the seventh ordinary peti of the session, on Tuesday, the 
14th of January, the president, Sir John Coode, K.C.M.G., being 
in the chair, the paper read was on ‘‘ Recent Dock Extensions at 
Live 1, with a General Description ef the Mersey Dock Estate, 
the Port of Liverpool, and the River Mersey,” by Mr. George 
Fosbery Lyster, M. Inst. C.E. 
The description of the dock extensions, which were more 
particularly the subject of this paper, was prefaced by some 
general remarks on the physi characteristics of the river 
Mersey and the trade of the port of Liverpool. The geographical 
position of Liverpool, its unrivalled water frontage, and its 
proximity to the great manufacturing districts and to the coal 
and mineral fields of the north of England and Wales, could not 
fail to insure its becoming a great port; and the result was seen 
in its continuous advance from the condition of a fishing village 
to that of one of the foremost seaports of the world. Its revenue 
at the beginning of this century, £23,380 on 450,060 tons, had 
increased, in 1889, to £990,000, from dues on 9,292,000 tons. The 
Mersey estuary was of peculiar form, roughly resembling a bottle, 
the wide upper estuary from Runcorn to Liverpool forming the 
body, and the six miles of narrows between Liverpool and Birken- 
head the neck. The maintenance of the full capacity of the upper 
estuary was of vital importance to the port, and in this work the 
incessant changing of the low-water channel of the upper estuary 
was one of the bp factors. It was computed that on a spring- 
tide about 710,000,000 cubic yards, and on a neap-tide about 
281,000,000 cubic yards, of water passed in and out at the 
mouth of the river at New Brighton. The ebb and flow of these 
vast quantities of water maintained channels through the wide 
sandbanks of Liverpool Bay. The principal channel was an 
excellent one as re, ed width and direction; and as ed 
depth, there was twice every twenty-four hours sufficient for the 
largest vessels, there being 10ft. of water on the bar at dead low- 
water of spring-tides, giving 40ft. at high-water springs, and 30ft. 
at high-water neaps. Time was, however, now a most important 
i t of ful trading, and the tendency was to increase 
the size of ships, so that a greater depth of water in the approaches 
to the Mersey was highly desirable in order to avoid delay off 
the port. The attainment of such an end was, however, surrounded 
with physical and financial difficulties of no ordinary character ; but 
the question was k. pt prominently in view, and the Mersey Docks 











and Harbour Board had recently decided to spend a certain amount 
of money on an experimental d ing of the bar by sand pum 
The first Liverpool dock, the ‘‘ Old Dock,” was pls Arson under 
powers obtained in the reign of Queen Anne, in 1708. The site 
was part of the old pool, a tidal creek on the right bank of the 
Mersey. This dock was the first wet dock constructed in England, 
its area was 4 acres, and it had within it, on lowest neap-tides, 
10ft. depth of water. Since the construction of the ‘‘ Old Dock,” 
others had been built from time to time as trade required, 
the site chosen for them being the river foreshore in front of the 
town of Liverpool. In the second quarter of this century espe- 
cially, many new docks were constructed by Mr. Jesse Hartley, 
dock engineer, to whose ability and practical knowledge Liver- 
1 undoubtedly owed much of its commercial greatness. 
‘rom 1845, also, Birkenhead, on the Cheshire or left bank of 


the Mersey, entered into competition with Live: 1. Docks on 
a very large scale had been laid out there, and already partly 
constru: , when, in 1858, the Mersey Docks and Harbour 


Board was incorporated by Act of Parliament to take over and 
manage as one concern the whole of the Liverpool and Birken- 
head docks, which, since the date named, had formed one 
estate. In 1871, although the Birkenhead Dock system had been 
for some time completed according to the Parliamentary plans, the 
Dock Board was urged to consider the desirabilfty of commencing, 
without dela farther dock extensions on the Liverpool side of the 
river, on such a scale as would meet the pressing wants of trade, 
and provide for the growing requirements of shipping, which was 
everywhere advancing in size and to’ e. The result of this pres- 
sure was an exhaustive inquiry into the question by a Committee 
sof the Board, with the outcome that the author was directed to con- 
sider and report as to the alterations and additions which might be 
requisite to meet the probable requirements of the greatand increasing 
commerce of the port. Reports and plans were duly submitted by 
the author, showing schemes of dock extension both at the north 
and the south ends of the Board’s Liverpool Estate; and in the 
Session of 1873 Parliamentary powers were obtained for the con- 
struction of new dock works, estimated to cost on the whole 
£4,100,000. The works referred to were designed to meet the 
wants of the port for some time in advance from the date of the Act. 
It was, therefore, provided that the expenditure was not to exceed 
£500,000 per annum, and, accordingly, the works had been spread 
over many years. The effect had been that, before any of the several 
new docks were opened, trade in its natural advance had been ready 
to fillthem. The general design of the New North Docks comprised 
the enlargement of the Ca: basin, and the improvement of its 
entrance, so as to make it available for vessels of the largest class, 
and the construction of the following new docks:—The Langton 
Dock of eighteen acres, serving as a half-tide dock; the Alexandra 
Dock and branches, forty-four acres; and the Hornby Dock, seven- 
teen acres. The Ca: basin and Langton entrances had been 
designed to give as direct a lead from the river as possible, so 
that vessels could pass quickly through, allowing of a large 
number docking on one tide. They had been found to work 
excellently; large steamers of 34,197 tons aggregate burden 
had been docked and undocked in one tide of two and one-third 
hours. A most important point in connection with the Canada 
basin and approaches was that of depth. After careful con- 
sideration, it was decided to lay the sills of the entrances at the 
level of 12ft. below Old Dock Sill. or 2ft. below low-water of 
equinoctial spring tides, and the floor of the basin and 
approaches at a level 2ft. lower. In order to insure the 
maintenance of the bo ig wage depth without dredging, special 
means had to be adopted to clear away the silt deposited every 
tide; and to this end sluicing culverts had been constructed 
in all the walls of the basin, the flow of water from which 
cleared silt away for a considerable distance in front of 
the walls. To effect the removal of silt deposited beyond the 
range of the wall sluices, sluice pipes had also been laid under 
the floor of the basin; and these were fitted at short intervals with 
vertical branches having outlets through the floor of the basin. 
The outlets were closed by framed discs of greenheart, which 
effected the distribution of the sluicing water over the area to be 
cleared. The fairway to the basin was also maintained clear by 
sluices laid in the foundations of the north and south jetties, 
which, besides serving for this purpose, limited the area within 
which deep water had to be maintained, and acted as guides 
against which vessels entering or leaving the basin might bear. 
The Langton Dock had an area of eighteen acres, and served as a 
vestibule for shipping, while its north and west quays were 
provided with ah suitable for the discharge of vessels of 
the largest class. The graving-docks, situate on the east side 
of hn Eanes Dock, were each 950ft. in length, but had inter- 
mediate gates in the centre, so that the inner chambers could be 
used as ‘‘long time,” while the outer were used as “short time” 
docks. The graving-docks were built entirely of concrete. On the 
south quay of the Langton Branch Dock was a hydraulic crane of 
100 tons power, of a novel character, the lift being made by a direct- 
acting inverted hydraulic cylinder, a mode of working which per- 
mitted of nice adjustment of the loads. The Alexandra Dock, 
designed to accommodate the largest steamers, had a length of 
1600ft., and its quays were all provided with substantial sheds, 
95ft. wide in one span. The Hornby Dock was partly used as a 
timber dock, partly for ordinary trade; for the latter purpose, a 
shed, 125ft. wide, was now in course of erection on its south quay. 
The principal points of these northern docks were illuminated at 
night by electric lights, placed on masts 90ft. high. The total 
estimated cost of the whole of the works was £2,727,000, and, 
since their completion, they had accommodated sea-going ships of 
the largest class, with an aggregate of 18,000,000tons. The new 
southern extension comprised a chain of docks from the Hercu- 
laneum, which had been constructed by the author in 1868, to the 
old Brunswick Dock. These new docks had been named the Har- 
rington, Toxteth, and Union, the latter forming the link between 
the new system and the old. At the same time, the Herculaneum 
had been greatly enlarged, and, on its eastern and southern quays, 
special accommodation for petroleum had been provided by the 
excavation of casemates in the solid wh The Har- 
rington and Toxteth Docks were laid out for general trade, 
and were provided with first-class sheds, those on the western 
quays being single storey sheds, 150ft. wide, whilst on the east 
side double storey sheds of novel character had been erected, the 
width of these sheds being 95ft. Through the Union Dock, vessels 
which could not on neap tides, by reason of their deep draught, 
get into the river over the Pluckington Bank and shallow sills 
of the older docks, were enabled to dock and undock through 
the chain of new docks into the river, the Herculaneum. 
entrances, now deepened to 12ft. below Old Dock Sill. 
The level of the water in the older docks referred to would be 
maintained, when necessary, by impounding and pumping. The 
bulk of the excavation from these docks was a soft eae rock, 
and, no place of deposit being obtainable, it became necessary to 
send the rubbish to sea, which wa’ done in steam hopper barges of 
500 tons capacity. The estimated cost of the New South Docks was 
£1,373,000. By the north and south extensions, forming the sub- 
ject of the paper, the area of the Liverpool Docks had been 
increased from 252 acres, the area at the time of the passing of the 
Act of 1873, to 363 acres, the present area, and the quayage from 
eighteen miles to twenty-four miles. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty : Richard Harris, chief engineer, 
to the Persian; John J. Robins, chief engineer, to the Serpent ; 
and Edwin Bell, engineer, to the Wye, all to date January 11th. 
Harry Taylor, chief engineer, to the Pylades, reappointed on pro- 
motion, to date January 2nd; Thomas New, chief engineer, to the 
Phaeton ; and Benjamin J. Barnes, chief engineer, to the Mohawk, 
both to date January 10th, 
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TO OORRESPONDENTS. 
Registered Telegraphic ——).,- ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tae ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icata 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to —_ copies. 

+.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

I. X. L.—The staff varies in different establishments. Broadly speaking, it 
consists of a general manager, draughtsmen, and foremen; but in large 
places each department has its own staff——manager, draughtsmen, fore- 
men, de. 

J. M. (Norwich).—The advantage you would gain would not be great—pos- 
sibly it might reach about fin. water pressure; but much depends on the 
temperature at which the gas enters the chimney, concerning which you say 
nothing. 

J. R.—You will require some arrangement of cylinder and piston te force the 
air through, wnless the apparatus is a small one; in that case an ordinary 
smith's bellows will answer. Use gas pipe, passed backwards and forwards 
througha fire. If you have piping enough, you can make the air ao hot that 
it will set paper on fire. It is impossible to say precisely how much surface 
you will require, so much depends on the rate at which you want to werk. 
It would cost but a small sum to get up an experimental apparatus. 

PF. M.—The largest driving wheels in use are 8ft. lin. diameter, new. They 
are running on the broad-gauge Great Western lines, and on the Great 
Northern. Some years ago double bogie tank engines, with 9ft. wheels, ran 
on the Bristol and Exeter line. It is difficult to answer your second ques- 
tion within a ton or two; but approximately, the heaviest engines and 
tenders weigh loaded nearly eighty tons. The Midland and the North- 
Eastern engines are about the heaviest; the Brighton and the Great Western 
broad gauge about the lightest for the power exerted ; but the dimensions of 
the tender depend on the length of run, and load, and materially affect the 
question, 








BOOKS ON IRON AND STEEL BRIDGES. 
(To the Editor of The Engineer.) 

Sin,—Will some one of Png readers who is experienced in the pm 
kindly direct me as to the best and chea) ks on iron and steel 
bridge construction, for one who has a good knowledge of other branches 
of civil engineering, to study ? Srup. Inst. C.E. 

January 14th. 





SUMMIT LEVELS. 
(To the Editor of The Engineer.) 

Sir,—With reference to letters asking for information as to summit 
levels, the two highest points in India are, I believe, the Darjeeling Rail- 
way, 2ft. 6in. ge: which line rises to 7488ft. above sea level near that 
station; and the North-Western Railway, 5ft. 6in. gauge, rising to 6533ft. 
on the frontier section, near Quetta, in Belochistare 


Engin in Chiot Ni cunWanies m Rail 
eer- , North-Western way. 
Lahore, December 22nd, 1889. 4 
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MEETINGS NEXT WEEK. 


Tue InstTiTuTIoN or Civit Enoingers.—Tuesday, January 21st, at 
8 p.m.: Ordinary meeting. Paper to be further discussed:—‘ Recent 
Dock Extensions at Live 1,” by Mr. George Fosbery Lyster, M. Inst. 
C.E.—Friday, January 24th, at 7.30 p.m.: Students’ meeting. Paper to 
be read :—‘‘ The ef oma of Metalled Roads in Ceylon,” by Mr. Thos. H. 
Chapman, Stud. Inst. C.E.; Sir Guildford L. Molesworth, K.C.LE., 
M. Inst. C.E., in the chair. 

InstiTUTION OF ELecrricaL Encinerers.—Thursday, January 23, at the 
Institution of Civil Engineers, Westminster, 8.W., ordinary meeting, at 
8 p.m. ~~ discussion on the President's address on ‘‘ Magnetism.” 

Junior ENGINEERING Socirety.—Tuesday evening, 21st inst., at six 
o'clock, visit Messrs. David Kirkaldy’s Testing and Experimentin 
Works, 99, Southwark-street, S.E.—Friday evening, 24th inst., fift 
annual dinner at the Holborn Restaurant, at 7.30; Professor John Perry, 
F.R.S., President of the Society, in the chair. 

Roya InstitvTion.—The evening discourse on Friday, 24th inst., will 
be given Professor Dewar, F.R.S., at nine o'clock, on ‘‘ The Scientific 
Work of Joule.” Afternoon lectures next week at three o’clock:— 
Tuesday, Professor G. J. Romanes, F.R.S., ‘‘ The Post-Darwinian Period.” 
Thursday, Mr. Edwin Roscoe Mullins, ‘Sculpture in Relation to the 
Age,” Saturday, 25th inst., Professor Flower, F.R.8., ‘‘The Natural 
History of the Horse, and of its Extinct and Existing Allies.” 

Society oF ArtTs.—Monday, 20th inst., at 8 p.m.: Cantor lectures— 
“The Electro-magnet,” by Silvanus P. Thompson, D.Sc., M.1I.E.E. 
lecture I.—Introductory—Historical—Generalities about uses and forms 
of electro-magnets—The magnetic properties of iron; induction; per- 
meability; hysteresis.—Tuesday, 2lst, at 5 p.m.: Foreign and Colonial 
Section—‘‘ Tea, Coffee, and Cocoa Industries of Ceylon,” by Mr. John 
Loudoun Shand.—Wednesday, 22nd inst., at 8 gs Ordinary meeting— 
“Vision Testing for Practical — by Mr. R. Brudenell Carter, 
F.R.C.S., Vice-President of the ety. 











DEATHS. 
On the 10th inst., at 9, West-villas, Upton Park, Slough, Nucent 
TYRRELL, C.E., aged 43. 
On the 13th inst., at the Towers, Didsbury, Manchester, DanreL ApaM- 
son, Esq., C.E., J.P., in his 70th year. 
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THE ARTILLERY FEATURES OF NEW VESSELS. 


UntIL quite recently, the opinion of many of our high- 
est authorities on naval warfare was that guns had so far 
obtained the mastery over armour that the latter would 
before long be applied directly only to special parts of a 
ship, if it were applied directly anywhere. By directly 
we mean in the form of a vertical wall, whether on the 
side or as a bulkhead across the ship. Many attempts 
have been made, attended with greater or less success, to 
substitute other forms of protection, or to limit the 
vertical armour, and so lighten the ship as far as possible. 
The protected type, of which the Shannon was the first 
example, was one of these attempts. Other examples 
may be found in the Italian vessels Italia and Lepanto, 
vessels which are intended for battle-ships, but which 
possess no vertical armour along their water-line, trust- 
ing mainly to the oblique resistance of a horizontal armoured 
deck, together with various devices, such as empty vessels 
forming innumerable small cells along the sides. Generally 
speaking, the idea was to cover the so-called vital parts 
of a ship with very thick armour, the main object else- 
where being to limit the zone of injury of a shell, rather 
than to stop it. To a certain extent this system is still 
followed. It is seen not only in the Inflexible and 
Admiral classes, but in almost all war vessels up to the 
present date, including the new designs of last year. 
Nevertheless it has been greatly modified in these last, 
owing to the new aspect taken by the question since the 
development of “quick fire.” Guns and torpedoes 
together have brought about the modification referred to. 
It appeared hopeless to keep out the best steel projectiles 
by any*armour. Even powerful 12in. guns—the 12in. 
45-ton gun, for example—could perforate steel armour 
19°6in. thick, such as is carried by the Terrible, and 
the heaviest clad French vessels, excepting the Duperré, 
Baudin, and Formidable class, at 900 yards range; and the 
45-ton 12in. gun is carried by ships of 6200 tons, such as 
the Conqueror, Collingwood, and Hero. The 68-ton gun 
steel projectile would go right through everything that 
floats, and naturally the 110, 100, and 80-ton guns would 
do the same, as would the French 52 and 71-ton guns, 
and the German 71-ton (40 cm.) gun. Thus it seemed 
hopeless to stop all projectiles without overweighting a 
vessel of any ordinary tonnage. Nevertheless, the great 
penetrative power of the largest projectiles does not, we 
think, at present threaten the existence of armour, though 
it may necessitate new modifications in it. 

It was well worth while using a certain quantity of 
very thick armour. While it might in theory be perforated 
direct, it would generally be struck sufficiently obliquely to 
keep out even the best steel projectiles, and it would give 
complete security against all inferior shell. The method 
of application differed in different types and in different 
navies. English ships left their ends exposed, trusting 
to a horizontal deck. French vessels had armoured belts 
from bows to stern at the water-line, while their broad- 
side guns were wholly unprotected, and even their prin- 
cipal guns were imperfectly shielded. We have before 
now referred to the character which we think thinner 
armour must assume. We believe that it will best effect 
its purpose by being made very hard, so as to stop and 
fracture projectiles at the cost of being broken up itself. 
A good system of bolting to hold the fragments up 
as long as possible coupled with the use of inter- 
changeable plates to facilitate repair, may do much to 
mitigate the evil of the plates breaking up. Ships’ armour 
appeared to be running the course followed by body 
armour, which took the form of bullet-proof breastplates 
before its final disappearance. Any idea of constructing 
a vessel of such bulk as greatly facilitated the employ- 





ment of thick armour all over was open to several objec- 
tions; one being the danger of committing too much 
to a structure which might be sent to the bottom 
by a torpedo. At the time that the terror of 
torpedoes was at its height, machine guns were designed 
to deal effectually with them, and from machine guns 
grew quick-fire guns, that is, field-guns carrying fixed 
ammunition with cap, charge, and shot in one, with 
breech gear, which enabled the piece to be fired at an 
enormously increased rate. With such pieces firing shells, 
it becomes possible to cut down the unarmoured part of a 
ship at a rate which is very serious. Moreover, steel 
shells and delay action fuzes have now been so far per- 
fected as to pass through comparatively thick armour 
intact and burst in the interior. When the Shannon was 
tested at Shoeburyness, in 1876, it was made apparent 
that the unarmoured decks of ships when attacked by 
shrapnel would become slaughter-houses. Quick-fire 
guns, besides terribly increasing the rate of destruction 
of the detachments, would cut the structure to pieces, 
and no devices would do more than mitigate the evil. 
Hence it has happened that thin armour has again come 
in on portions of ships other than the so-called “ vita] 
parts,” and so our new designs and those of foreign Powers 
now possess new characteristic features, involving 
peculiar results, some of which we have hardly seen 
noticed. 

The general character of a ship of the newest type is 
as follows :—Apart from an increase of length, which is 
not our present business, the thick, principal armour is 
supplemented by thin armour about 5in. thick; above 
all, the so-called secondary or broadside armament now 
consists of quick-fire guns, and attains an importance 
altogether unprecedented. It is necessary to emphasise 
this, because it does not on the face of it appear to be so 
formidable as it is, because the power of rapid fire enables 
the guns to be decreased in number, and the weight thus 
saved is devoted to ammunition. Thus, if a quick- 
fire gun fires three times as fast as one of old type, 
the ten 6in. 100-pounders, while representing twenty 
6in. guns of ordinary powers as to weight, really 
correspond to thirty as to power, because, supposing 
the twenty ordinary pieces carried their own weight 
of ammunition, the total weight would be equal to forty 
guns, whereas the ten quick-firing guns can carry the 
remaining thirty guns’ weight in ammunition, and thus 
the ten guns become equal as nearly as possible in rate 
of firing, and total supply, to thirty guns, and only weigh 
as much as twenty guns with their ammunition. Rapidity 
is of great importance to resist torpedo attacks and 
in all sea engagements. The increased number of 
rounds carried is valuable in operations against shore 
batteries, where the limited supply of ammunition has 
always told against the ships. Other features are 
interesting, though of less importance. It would 
be interesting, for example, to investigate how far the 
zone of destruction of bursting shells may be limited by 
steel decks and steel traverses, which, no doubt, may 
do much to limit the action of fragments, although we 
can only speculate on this, for if this particular question 
has been investigated by our authorities, the results are kept 
confidentially. The use of coal protection, and of the new 
and interesting material woodite, must not be forgotten 
in connection with this branch of protection, although 
we must not attempt fo discuss the matter further. 
We can hardly close without expressing the wish that 
we possessed more information as to the means of supply 
of quick-fire armament. It is the more desirable to push 
on this, because while, on the one hand, quick-fire guns 
ought to be supplied to old as well as new ships, they 
are comparatively easily made, and do not involve all 
the difficult questions involved in really heavy ordnance 
of new type. 


FORCED DRAUGHT IN THE NAVY. 


Tue Admiralty and the War-office issue from time to 
time, as occasion demands, instructions and rules for the 
guidance of officers. To alarge extent the circulars con- 
taining such instructions may be re ed as private. It 
is not intended by the authorities that they shall be made 
public; but at the same time, save in special cases, no 
particular precautions are taken to prevent them from 
being given to the world. By far the larger number of 
these circulars possess no interest outside the ship or the 
barrack, and the world hears nothing about them. Now 
and then, however, they deal with matters in which 
everyone is supposed to take an interest; and their con- 
tents leak out and find their way in a more or less 
garbled fashion to the columns of the daily press. The 
result is sometimes amusing, more often vexatious; 
especially to officials, who are of course not permitted to 
rush into print and give explanations. A curious example 
of this publication of half-truths was supplied by a para- 
graph which appeared in a country newspaper towards 
the end of last year. The paragraph in question was 
penned by the London correspondent of the paper in 
question, and runs as follows: ‘“‘ There has surely never 
been so lamentable a confession of inefficiency as has 
been made in the last issued Admiralty orders. Hitherto 
captains of ships have been required to try their engines 
at the utmost speed for some hours, at least once a year, 
in order that all the parts may be preserved in full work- 
ing order ready for an emergency. There have been so 
many breakdowns, however, that it is ordered that in no 
circumstances are the forced draught appliances ever to 
be used; and when the utmost speed is required, no 
matter for what.urgent purpose, the engines are not to be 
urged at more than two-thirds of their nominal horse- 

ower. Yet the new shipsare all to be fitted with forced 
areaghcs appliances.”” Much more importance has been 
attached to this paragraph than it demands, and it has 
enjoyed a wide circulation. Our readers need not be told 
that we have never hesitated to criticise the policy of the 
Admiralty, and we have over and over again condemned 
the system under which weights were kept down 
in the engine and boiler-rooms, far below the point 
held to be a minimum in the mercantile marine. On 
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the other hand, we must enter our protest against 
the circulation of statements which are not warranted by 
facts. They are unfair to officials holding high positions, 
and weaken the influence which the press might exert 
for good. Let us see what the facts really are. 

About the month of February last year a circular was 
issued to our fleets, explaining to officers in command 
what the use of forced draught was intended to be, and 
pointing out that it was very easy to abuse it as well as 
use it. A t deal of misapprehension exists on this 
point, and the issue of the circular was necessary. The 
idea had got abroad that forced draught was to be regu- 
larly used in all ships fitted with it, and some captains 
steamed for hours together with a pressure of 2in. of 
air in the stokeholes. In the mercantile marine it is 

uite true that several ships are fitted to employ forced 
| some and they use it regularly. Indeed, there is no 
other adequate means of getting steam enough; but the 
air pressure is comparatively small, seldom exceeding 
lin. Forced draught is not intended for regular daily use 
in the Navy. The requisite appliances are provided only 
for resort in what may be called an emergency. To all 
intents and purposes forced draught is on the same footing 
asaship’s guns. A captain is not expected to fire his guns 
every day simply because he has got them. They are 
for use in war, and the same thing may be said of the 
fans and engines which force air into the stokeholes. 
Unfortunately this truth has been overlooked, and we 
think that the Admiralty is itself to blame. The official 
lists all credit the ships with much greater engine power 
than they really possess. A horse can exert a pull of 
over 600 lb. for a brief interval, but no one in his senses 
would therefore assume that he could always get work 
represented by that pull out of a horse. But because a 
ship has for a few hours exerted 11,000 or 12,000 indicated 
horse-power with forced draught, she is credited with 
possessing engines of that power, when in all probability 
her real staying power, as we may call it, is 8000 or 9000 
horses. If the truth in this respect once came to be 
understood, mistakes would be avoided, and much trouble 
saved, not only to captains but to engineers. The circular 
to which we have referred, set forth what we have just 
said, only in different language, and it went on to say 
that under the ordinary conditions of peace the air pres- 
sure must not exceed half an inch of water, and that this 
pressure might be maintained as long as the captain 
wished or found necessary; and it was further explained 
that, instead of limiting the fan power so that a greater 
pressure could not be got, an excess of fan power was 
provided in order that in war time, in great emergencies, 
the machinery might be driven to the utmost power 
which it would bear. To this system there can no 
possible objection so long as it is clearly understood. 

In old times our ships of war were tested on the 
measured mile, and if the engines indicated the contract 
power, they were accepted and paid for without further 
test. That, it ought to be fully understood, is not the 
system now. Manifestly it would be useless to provide a 
great deal of fan power, and employ it to supply engines 
which were either too small or too weak, or both, to take 
the steam which the boilers produced. It would be as 
unwise, again, to fit a ship with incompetent machinery, 
tolerably certain to break down in an emergency, as it 
would be to put guns on board, which, although safe with 
“reduced,” would perhaps burst with full charges. To 
acquire some certainty concerning these points, guns are 
tested with proof charges, and engines in the Navy are also 
proved. In the first place, there are the contractor's 
trials, when the engines and boilers and ship are driven 
as hard as possible for several hours. But this is not all. 
When a new ship is commissioned, and before she leaves 
England, she undergoes a full-power trial which lasts for 
ninety-six hours’ continuous steaming, with her own crew. 
Of course, the results are not equal to those obtained on 
the contractor's trials, when picked coal and highly- 
trained stokers are employed, and the stokers are pro- 
vided in extra nunibers. Yet frequently during these 
continuous runs of four days and four nights, the average 
power reaches 80 per cent. of the maximum contractor’s 
trial power, and in one case, at least, the average reached 
100 per cent. of the maximum. These are natural draught 
powers. But in all cases, the ship is run for twelve hours 
with half-an-inch, and for four hours with two inches air 
pressure. With these facts before them, our readers will 
see how wide of the truth is the paragraph which we have 
quoted. In the first place, no order has been issued that 
forced draught is not to be used. On the contrary, an air 
pressure equal to half an inch of water may be used 
whenever it is deemed desirable. Again, take the 
statement that when the utmost speed is required, no 
matter for what urgent purpose, “The engines are not 
to be driven at more than two-thirds their nominal 
power.” Now the word “nominal” here has not the old 
meaning; it is used in a special sense. It is really the 
power stated in the Admiralty list as recorded on trial, 
and probably represents the very utmost that has ever 
been got with that particular ship while everything was 
new and clean. Captains expected to realise this on 
service, and it was found desirable to issue an explana- 
tory circular last July, giving particulars of the 
maximum powers likely to be obtained at sea, which, 
allowing for ordinary coal, a somewhat limited supply of 
efficient firemen, and boilers in normal condition, was 
estimated as 66 per cent. of the absolute best. This is, 
we think, quite fair, and means something very different 
from what the writer of the paragraph which we have 
quoted intended to convey. No limit whatever was 
placed by the Admiralty on the amount of power to be 
got, so long as half an inch air pressure was not exceeded. 
The circular was indeed rather explanatory than anything 
else, and was intended to prevent captains from thinking 
they had more power available than they really had, and 
to show that the Admiralty erred on the safe side. -It is 
enough to add that, during the maneuvres, in many cases 
the full power was developed for hours together, instead 
of the 66 per cent. expected. 

We believe that at one time, when forced draught was 





first introduced in the Navy, much more was expected 
from it than it has been found capable of accomplishing. 
It was held that the boiler would give no trouble with 
pressures not exceeding 2in. of water, and the notion pre- 
vailed that quite abnormal powers could be had without 
difficulty. These expectations have been falsified. It has 
been proved that the effect of forced draught on a boiler 
very closely resembles that of stimulants on the human 
system. Strict temperance is essential, but not total 
abstinence. Unfortunately the faith placed in the 
virtues of forced draught led to an exaggerated estimate 
being formed of the powers of marine engines in the 
Navy. Knowledge has, however, been acquired, and 
those in authority at Whitehall quite understand now 
what forced draught can and can not do. But this know- 
ledge did not extend to all the officers in command of our 
ships of war, and the circulars which have been so much 
animadverted on are the legitimate result of a desire to 
impart information, and not the offspring of a foolish 
anic. 

. While dealing with this subject, we may add that the 
authorities are now considering what steps must be taken 
to augment the supply of engineer artificers to the Navy. 
About seventy new ships are to be built within the next 
few years; and at least 130 engineers will be needed for 
them. At present the supply does not quite equal the 
existing demand. The obvious solution of the difficulty 
is to pay the men better, but it is not certain that this 
will meet the wishes of those who have to spend the 
Naval Grants. 


RAILWAY BRAKES FOR INDIA. 


As pointed out in last week’s issue, in a letter from Mr. 
Clement Stretton, the question of providing passenger and 
long military trains with continuous brakes has, since last 
year, cropped up in India. The trials which were con- 
ducted at Quetta some twelve or fifteen months ago would 
appear to have been very incomplete, and it seems ridi- 
culous that such an important question as that of selecting 
a continuous brake system for such a vast country as India 
should be decided by a trial of only a few hours’ duration. 
Such a test may be serviceable to show by way of intro- 
duction, what an appliance is capable of accomplishing 
when it is nursed and fed by the agents of the inventors, but 
experience has shown that so-called “ exhibition trials” 
are not, as a rule, quite trustworthy. The real question 
is not what an apparatus can do when every point is 
stretched to its utmost, under circumstances which are 
often far from practical. Important life-saving apparatus, 
such as continuous brakes, should be tested in daily prac- 
tice, in order to obtain trustworthy data as to its efficienc 
and general usefulness. However, the information men | 
has come to hand shows that the trials at Quetta were 
so ridiculously incomplete and unsatisfactory in every 
way, that it is a matter for surprise that anyone 
in power had the courage to decide on the information 
these trials supplied, as to which of the two systems— 
the Westinghouse or the vacuum brake—should be 
adopted for the whole of India. The following particulars 
in regard to these trials will enable anyone interested in 
the subject to form his own opinion:—The systems 
under test were the Westinghouse quick-acting brake, 
which is now applied to thousands of goods vehicles in 
the United States, and the automatic vacuum brake, as 
used on passenger trains in this country. The principal 
questions to be answered were, first, whether these brake 
systems could be satisfactorily worked on trains of great 
length, such as are used in the transportation of troops, 
and which may be estimated equal to fifty ordinary 
passenger vehicles; and secondly, whether the brakes 
were powerful, and could control the speed of these trains 
on long and heavy inclines. 

As to the first point, the Westinghouse quick-acting 
brake was shown at work on a train 1415ft. long, which 
is equal in length to any military train likely to be used. 
The vacuum brake was shown at work on a train 790ft. 
long, which is not so long as some of the ordinary trains 
in India, to say nothing of military trains, and it appears 
that the Vacuum Company stated that it could not satis- 
factorily work longer trains with the ordinary automatic 
vacuum brake as in use in this country, and as presented 
at the trials, but that, if time were given, the company 
could fit a train of similar length to the Westinghouse 
with an improved quick-acting vacuum brake, and obtain 
good results. However this may be, the fact remains 
that the brake presented at the trials could not comply 
with the first requirement; and as to the second, it was 
also impossible to test the capability of the vacuum 
brake in this respect, because the apparatus tested was 
not the one recommended by the Vacuum Brake Com- 
pany; and, moreover, it was shown on a shorter train 
than was desired, which is also of importance in working 
down heavy and long inclines. Consequently the per- 
formances of the vacuum brake at these trials should 
surely not have weighed in the scale when a decision was 
contemplated. There was, in point of fact, no really 
competitive trial. For it is not to be supposed that the 
ordinary passenger brake of the Vacuum Company could 
compete with the special long train brake provided by 
the Westinghouse Company. 

The Westinghouse iectine. brake, on the other 
hand, was tried, and it was shown, as had previously 
been done in the United States and elsewhere, that its 
operation on trains of such great length was not only 
possible but practicable. Under these circumstances it 
seems astonishing that the authorities in India have 
selected a vacuum brake, which, it appears, the inven- 
tors themselves declare unsuitable ‘for long trains, and 
this whilst the persons themselves who were delegated to 
witness and report upon the trials, averred that they 
“were not able to come to any decided conclusion merely 


on the strength of the trials.” That the Westinghouse — 


quick-acting brake is suitable and efficient on the longest 
trains in use there can hardly be any doubt, as it has 
been tested and experimented with in the presence of 
thousands of railway engineers, and, moreover, it is in 
actual use on upwards of 50,000 vehicles. As to the 
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vacuum brake, this description of evidence is entirely 
lacking. We have already pointed out that the vacuum 
brake presented at the trials is clearly unsuitable for long 
trains, and as to its improved form—referred to aboye— 
the inventors themselves have unfortunately conveyed 
the impression that they have no confidence in its trust. 
worthiness, since, if we are rightly informed, the ordin 
form of vacuum brake is now sent out to India to be fitted 
to the trains, which some day it may be found neces. 
sary to increase to great lengths for military purposes, 
It would appear that some trials have been secretly made 
in this counry with a view to showing that the improved 
form of automatic vacuum brake is efficient and workable 
on a train of great length, but these trials were also ve 
incomplete, and the results were not ascertained with the 
necessary accuracy. As the matter stands, and without 
further trustworthy evidence to the contrary, it seems 
somewhat doubtful that a vacuum brake, necessarily 
using a low pressure, can be so quick in operation ag 
the Westinghouse high pressure system. The vacuum 
brake is released by re-creating a vacuum in the brake 
pipe, and the probability is, that to re-create, by means of 
an ejector, a vacuum of some 20in., at the end of a 
pipe from 1400ft. to 1500ft. long, will, to say the least, take 
a considerable time, and entail the expenditure of a very 
large amount of steam, which there is no object in 
wasting when working very heavy trains. 

The brake question throughout the world appears to be 
entering upon a new field, viz., that of equipping goods 
trains with continuous brakes equally efficient with those 
on passenger trains. In the United States this question 
already appears to be entirely settled, the Westinghouse 
quick-acting brake being fitted to the goods stock all 
round as rapidly as the apparatus can be supplied. The 
Colony of Victoria is also applying the same brake in 
earnest to the whole of its goods wagons; and from a 
report just issued the matter is also under consideration 
in New South Wales. It is, therefore, not a that 
we are on the verge of a new battle of- brakes for long 
trains, and no doubt the time will also come when in this 
country goods trains will not be allowed to be more 
deficient in brake power than passenger trains. 

As to India, we have no hesitation in asserting that the 
question should not be finally settled until complete and 
exhaustive trials of the two systems have been made, and 
until facts have been obtained from actual tests in daily 
practice. As the matter now stands, the Quetta trials need 
never have been carried out, because there were practically 
no competitors. Before coming toa decision, those in 
authority would have been only fair to the Vacuum Com. 
pany had they given it an opportunity of showing what it 
could do. Mr. Robertson, the Supeysintendent of Works, 
arranged all the details of the trials, and he himself says in 
his report, “I regret to say that it must be remembered, in 
publishing the results of these experiments, that they have 
no value so far as accuracy is concerned.” A résumé of all 
the facts leads eventually to the conclusion that the com- 
mittee decided on adopting a particular brake system for 
reasons with which the Quetta experiments could have 
had nothing to do. 





BETHLEHEM IRONWORKS. 


WE have received a copy of a description of the Bethlehem 
Ironworks, written by Lieutenant Jacques, late U.S. Navy, 
for the U.S. Naval Institute ‘‘ Proceedings.’’ These works are 
certainly an illustration of the boldness with which a plan is 
conceived, and of tle energy with which it is carried into 
execution in the States. Although the Bethlehem Ironworks 
were planned in 1857, and took the form of rolling mills in 
1859, the manufacture of war material is quite a new departure. 
The works are situated in Pennsylvania, on the Lehigh River, 
about eighty-seven miles from New York, being well con- 
nected with both that city and Philadelphia, as well as with 
the anthracite coal regions. The ordnance and armour works 
were commenced less than three are before the writing of 
Lieutenant Jacques’ description. It is these which deserve 
our notice. There is a large Bessemer department, which 
may have existed in part before the ordnance and armour 
works were commenced, but which must, we imagine, have 
recently been greatly developed. The converters have an 
annual capacity of 225,000 tons. The week’s output averages 
4000 tons. The converting vessels are 8ft. in diameter. They 
are lined with “ natural stones of mica schist, roughly hewn to 
shape,” the noses being lined with firebrick. The ordnance 
and armour-plate department now in operation is intended to 
have, when completed, gas producers, open hearth furnaces, 
fluid compression apparatus, soaking pits, hydraulic aneng 
presses, plate-rolling mill, crucible furnaces, hydraulic an 

meumatic cranes, a 123-ton single-acting steam hammer, 
nding press, oil treating and annealing shops, and machine 
shop. The shops are of great size, lighted by electricity. 
The casting and forging presses were manufactured by Sir 
Joseph Whitworth and Co.; and the hammer plant for 
armour-plates was made from plans and drawings of Messrs. 
Schneider and Co., as might be expected by any reader of 
the report of the American Gun Foundry Board drawn up 
when Lieutenant Jacques was secretary. Ordnance as large 
as 12in. calibre is now being made in these works, so also are 
armour plates for the Puritan, Amphitrite, Monadnock, 
Terror, Texas, and Maine. ‘The feature we think calling for 
special admiration is the way in which the idea of the best 
combinations has been gras and then carried out. It 
can only strengthen the weight of Lieutenant Jacques’ 
opinions to find that he has taken action on them. On the 
other hand, we must remind our readers that for a long time 
t all that he has written on the subject of armour must 
ape or as that of a person as oe committed to 
solid steel armour, and as much interested in it, as Mr. Wilson 
or Mr. Ellis would be interested in steel-faced plates. 


THE GOVERNMENT OF THE FRENCH NAVY. 

THouGH there has been no great national scandal of late 
about the administration of our two principal spending de- 
ents, no one will pretend to believe that the system by 
which the expenditure of the British army and navy is con- 
trolled is in any eminent degree satisfactory. It allows of a 
conflict between the controlling and the executive bodies 
which is not always conducive to efficiency, and the strong 
element of permanent officialism which distinguishes it does 
not work altogether admirably. As we have admittedly 
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: in the organisation of our naval depart- 
something pate to observe by what reforms the French 
mer nment is at present proposing to place this branch of 
-_ ational service upon & more satisfactory footing. The 
foe marine organisation has hitherto consisted of two 
Fron ils known respectively as the Council of Admiralty 
ort e Council of Works. The former body consists of six 
end ital two captains, a General of Naval Artillery, a Director 
_ al Construction, a Commissary-General of Marine, and 
of seer es of Marine. The work of this body is almost 
:— administrative and executive, and it has scarcely any 
ten the initiation of new schemes of construction, é&c. 
Tt bas the Minister of the Marine for permanent resident, 
nd a Vice-Admiral as the practical chairman. The second 
Council is constituted of four admirals and of officials con- 

ected with the constructive department of the Navy. It 
includes four engineers and two inspectors-general of bridges 
pe roads. Its main business is that of proposing new con- 
structive developments, and of controlling the technical 
sdministration of the Navy. Though there is a formal 
necessity that the schemes proposed by this ye should be 
approved before execution by the Council of Admiralty, in 
ractice this condition exercises little influence, and the 
Founcil of Works, in conjunction with the Minister for the 
moment in office, practically controls the constructive policy 
of the French Admiralty. Looking to the constitution of 
the respective Councils, it is likely enough that this predomi- 
nance of the more technical body is by no means verse to 
the efficiency of the Navy, but it is not regarded as satisfac- 
tory. Itis especially complained of the present dual system 
of control, because it makes no provision for prompt and 
decided action in case of emergencies. At present, the 
responsibility of such action rests upon the shoulders of one 
official only—the Chef d’Etat Major-General. The present 
holder of this office has himself formulated a scheme which 
will relieve him of this onerous burden, He proposes that 
a superior Council of the Marine should be created, with 
supreme control over the whole policy of the Navy, and 
vested also with the chief executive power. This Council 
will consist of the chief French admirals, of the Inspector- 
General of Marine Engineering, of a General of Division of 
Marine Artillery, and of two captains. The effect of the 
coming change would appear then to be in the direction of 
giving more power to the fighting, as distinguished from the 
engineering branch of the service. It is an attempt to 
reconcile the conflicting interests of the constructive and the 
administrative officials. The results of the experiment will 
not be without a certain significance for engineers and naval 
constructors in this country. 


TELEGRAPHY WITH THE EAST. 


THE growth of the submarine cable interest is very graphically 
indicated in the latest report of the Eastern Telegraph Company. 
That great organisation, which serves so large a portion of 
our Eastern dependencies and connections, had in the last six 
months reported an income of no less than £351,014. 
From the messages over its own system, it had an income of 
£320,505 for the six months, and the remainder of the sum pre- 
viously named arose from dividends on shares in subsidiary com- 
panies, and similar receipts. The cost of the working ex- 
penses, in some smaller items, was £87,730; the repairs, and 
renewals of cables, brought the amount of expenses up 
to £142,000; but there remained still over £200,000 to be 
distributed in interest and dividends. Five steamships were 
at work, more or less in the half-year, repairing cables in the 
Mediterranean and other seas; a duplicate-cable was laid 
between Canea and Candia—some 70 Seat: and new cables 
have been laid between Patras and Corinth, and Pireus and 
Kalamaki—the two being over 106 knots. Thus, year by 
year, the system is extended, cables are duplicated, and even 
triplicated, so that a network of lines connects with Portugal, 
Malta, the Gulf of Athens, the Red Sea, Egypt, India, and 
distant pos: and the Eastern Telegraph Company becomes 
one of the great arteries that connect the brain of our empire 
with distant parts. The system is the outgrowth of compara- 
tively a few years, but the capital that is involved is over 
£6,000,000; and that capital is now valued in the markets at 
above that nominal value, whilst the yield to its owners is a 
fairone. There have been subsidiary companies and allied 
companies that have been created since the Eastern Telegraph 
Company was formed ; and now that the period of formation 
has been passed for all these, and the era of fair and even 
full returns entered on, it would seem that it is worth con- 
sideration whether the time has not arrived for consolidation 
of many interests into fewer, so as to secure even more united 
working than yet prevails. The needs of the world for a 
telegraphic communication grow, and it is obvious that 
those needs are even greater with distant parts than with the 
countries that are only divided by narrow seas. The flow of 
emigration and the increase of the populations in the distant 
East will create greater demands for submarine telegraphy, but 
the supply of those needs must be increasingly economical ; 
and thus one of the features that the cable companies will 
have to consider will be how they can work traffic cheaper, 
80 as to allow of a more rapid rate of growth in the future 
than the past has known. 


TRON AND STEEL WORKS AND THE COKE SCARCITY. 


Ar steel and iron wotks the country through the scarcity 
of coke is assuming increased importance; the difficulty, so 
far from decreasing, is becoming more and more pressing. 
Closely following upon the stoppage that has occurred at the 
Eston Steel Works, comes information as to the inconvenience 
caused to smelters on the North-West Coast. Most of the 
coke consumed in the North-West comes from the Durham 
district, but, owing to short supplies, there has this week been 
a stoppage at the furnaces at Millom, near Barrow, and the 
works at Askham and elsewhere are on short blast from the 
Same cause. Consumers are having to go to the expense of 
importing coke by sea from South Wales. The output of 
hematite pig iron'is being seriously affected by this scarcity 
of coke; and, seeing that the Durham miners are moving for 
& 15 per cent. advance, it is not likely that the trouble will be 
lessened just at present. Under these circumstances, it is 
Satisfactory that the threatened strike of some 70,000 coal 
mimers in Wales has this week been averted. The strike 
would undoubtedly have interfered with the supplies of coke 
making fuel; and with the North-East and the South-West 
thus both inoperative to assist them, the position of furnace 
Proprietors and of iron and steel masters would have been 
difficult indeed. It is worthy of note that the difficulty which 
has been experienced of late in various centres in regard to 
the supply of coal for direct use do not seem to disappear. 
Indeed they have of late been accentuated, and some iron and 
steel works’ proprietors in the Midlands have, it is said, 
actually been offering a bonus of 1s. per. ton above the quoted 
Ptce in order to secure early deliveries, 
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A Handbook on Modern Explosives; being a Practical Treatise 
on the Manufacture and Application of Dynamite, Gun- 
cotton, Nitro-glycerine, and other Explosive Compounds, 
including the ee of Collodion-cotton. By M. 
EissterR. Crosby Lockw and Son, London. 1890. 
Crown 8vo.; pp. 318. 

In this volume Mr. Eissler has brought together from 
various sources some interesting information relating to 
the subjects indicated on the title page. After a few 
introductory and general remarks, in which it is justly 
pointed out that “ explosives ought to be modified so as 
to suit the character of the rock which they have to 
break down,” powders and their constituents are con- 
sidered; the danger attached to chlorate mixtures is, how- 
ever, scarcely sufficiently emphasised. Then follows the 
description of the manufacture, uses, and properties of 
nitro - glycerine, dynamite, gun-cotton, &., mostly 
reprinted from a somewhat antiquated source; conse- 
quently the most approved method of making nitro- 
glycerine is not described with the same detail as some 
practically obsolete methods, and also many new points 
are overlooked. A description of the manufacture of 
collodion-cotton follows, and then flameless explosives 
are dealt with; of which it is truly said in the preface, 
“these may prove very beneficial, to coal miners in 
particular, if their flameless character should be verified 
by prolonged use and experiment.” As regards the 
poisonous nature of the gases produced by various 
modern explosives, which so frequently occasions incon- 
venience in mines, there is the remark, page 160, “ the 
poisonous element consists of hyponitric acid,” thus 
ignoring other injurious gases, although on page 82 we 
find carbonic acid and carbonic oxide are acknowledged 
as poisonous, and are, moreover, imbued with a new 
property, as they are stated to “assail the eyes quite 
strongly.” The subsequent chapters trest of the applica- 
tion of explosives, and many old examples start a new 
lease of life in the present volume. The highly 
important point of the use of explosives in fiery mines 
is dismissed in nine pages, without any reference to the 
more recent work in this direction; but Lauer’s friction 
fuse, Zalinsky’s gun—the idea of which, we are told, 
“ originated with a schoolmaster, named Meford, whom 
one of his pupils hit in the eye with a paper ball from 
his popgun "—and the Graydon dynamite shell, are duly 
described and illustrated. In appendices are added 
methods of analysis, from the German of Hess; in- 
structions issued by the Home-office in connection with 
explosives; and an abstract of the Explosives Act, 1875. 
The introduction of the figures on pages 36-87, illus- 
trating the varying character of infusorial earth, and the 
chapters on practical tests, precautions, &c., are useful 
features of the book. In conclusion, we are sorry to 
note that in parts of this volume Mr. Eissler has again 
followed the plan he adopted in the preparation of other 
books bearing his name on the title-page which have 
come under our notice. We refer to the unacknowledged 
reproduction of material written many years ago. The 
first eighty pages of the present volume, for example, 
consist almost entirely of such matter. 





The Elements of Physiography for the Use of Science Classes, 
Elementary and Middle Class Schools, and Public Teachers. 
By Joun J. Prince. Part II.: Advanced Stage. Seventh 
Edition. John Heywood, Manchester. 1889. 

A HANDBOOK of 170 closely printed pages. It is stated in 

the prefatory notice to follow pretty closely the advanced 

stage of the syllabus of the science and art department. 

The work, “in addition to being a sufficient guide for 

those who are studying for the examinations held annually 

by the Science and Art Department, will also be useful to 
all who wish to have a knowledge of the results of scien- 
tific investigation, as applied to the earth as a member of 
the solar system, and its relation to other members of 
the same system,” &c. It is certainly a book full of 
information, and contains a little of everything about the 
astronomical position of the earth and its history, from 
elementary dynamics to the latest discoveries in spectrum 
analysis. This, the seventh edition, is stated to have 
been revised and enlarged. We regret to say it sadly 
needs further revision, and would be the better for being 
a little curtailed. It contains an immense accumulation 
of facts, out of all proportion with its educational frame- 
work. There is a great deal of repetition, and towards 
the beginning especially occur a number of inaccuracies 
and misapprehensions, which show that the author has 
not thought out his subject. We transcribe the following 
passage from the opening paragraph as characteristic; 
“The light being produced by the action of luminous 
bodies upon the ether, and the heat by the vibrations of 
the particles of a body, each particle being supposed to 
have a motion either backwards or forwards, but so 
rapid that the eye is unable to perceive it. The more 
rapid the motion the greater the heat.’ These loose 
statements, partly error, partly absurdity, are just those 
which put an examiner in a difficulty whether to pass or 
reject a student who clearly misunderstands his subject, 
and yet may manifest both intelligence and industry. A 
few pages further on we find the statement, “ The sine of 
the angle of incidence is always proportional to the angle 
of refraction.” Further on we have a calculation of the 
dimensions of the earth from the fall from the tangent at 
the end of a mile. This is given in a foot-note as follows, 

“ By a well-known property of the circle we have 

2 (radius — dip) + dip : length of surface measured: : 

length of surface measured : dip.” We doubt if this 

be a well-known property: of the circle; in fact, 
we have never heard of it. It resembles a well- 
known property of the circle, that which is the sub- 
ject matter of Euclid III., 86. The attraction of the 
sun is stated to act always at right angles to the path of 

a ee and there is a foot-note discussing the form of the 

orbit, which, besides a few inaccuracies, is a curious mix- 

ture of very elementary and advanced mathematics. 


Towards the end the book improves, assuming more of a 
narrative style, and, except for certain p and rather 
numerous repetitions, is unexceptionable. We feel bound 
to say it is not encouraging for the cause of elementary 
science teaching to find that this book has attained the 
currency implied by a seventh edition. 


The Assayer’s Manual. By Bruno Kerr. Translated by 
W. T. Brannt. Second American edition by F. Lynwood 
Garrison. 8vo., 854 pp. Philadelphia: H. C. Baird and 
Co. London: E. and F.N. Spon. 1889. 

Tuts is a re-issue of an American translation of Kerl’s 
smaller manual of assaying, which originally appeared in 
1879, with the object, according to the author’s preface, 
of giving “directions for executing docimastic tests of 
natural and artificial products by methods taken mostly 
from practice, and which are of interest, especially to 
metallurgists, but also to other technologists. To those 
possessing some knowledge of chemical and docimastic 
manipulations, the aphoristic method of expfession chosen 
will be sufficiently clear to enable them to execute the 
tests without further instruction. Those less skilled are 
referred for details to the larger work on ‘ Assaying,’ 
Leipzig, 1866. Copious bibliographical references are 
given in the foot-notes, which are calculated to help both 
the teacher and scholar.” The translation has apparently 
been made by one who is not very familiar either with 
the subject or with the English language, the literary 
style being, as may be judged by the specimen given 
above, very much that of the average professional 
translator. The present edition is very considerably 
improved, owing to the additions made by Mr. Garrison, 
which are partly original and partly derived from Balling 
and other authors who have written upon assaying 
during the last ten years. Amongst these additions are 
a chapter on the determination of tungsten and another 
on the assay of iron ores, which latter subject is omitted 
in the original, it having been treated in a special volume 
published a few years earlier. The chapters on chromium, 
nickel, and manganese are not as full as they might be, 
and the latter especially is confusing, owing to the 
circumstance that in the original, only methods for 
determining the “bleach” value of the ore—i.e., the 
proportion of freé oxygen—are given, while the additions 
cover the determination of the metal as well, and the 
difference is not sufficiently brought out by the editor. 

It is rather remarkable that our American brethren 
have not yet given us an original work on assaying, 
embodying the developments that have taken place in 
the great mining and smelting regions of the West during 
the past twenty years. Probably Mr. Garrison, if he 
freed himself from German trammels, could furnish a 
worthy companion to Mr. Blair’s excellent work on 
“Tron Analysis” that we had the pleasure of noticing 
a short time since. 


‘Almanack der Kriegsflotten, 1890. 8vo., pp. 220. Vienna: 


Gerold and Son, 1889. 

In accordance with requests received from many 
quarters, the editors of the “Imperial Naval Almanack” 
have on the present occasion prepared a special issue of 
the parts of the work that are of general interest to naval 
officers and others in foreign countries, while the lists of 
ships’ officers, Admiralty circulars, and regulations which 
only concern the Austrian Navy, are retained for a special 
home issue. By this means a very complete account pf 
the Navies of the world, and of their artillery, has been 
compressed into a pocket-book less than half an inch in 
thickness, and correspondingly handy in other dimensions. 
The detailed description of the large armour-plated ships 
and cruisers given in previous years has been omitted, 
and its place is now taken by a series of sketches—127 in 
all—of the iron-plated ships of all nations. These consist 
of side elevations and deck plans on the uniform scale of 
1 to 1500, giving the general appearance of the ships, the 
arrangement and thickness of the plates, and the calibre, 
class and arrangements of the armament. As might be 
expected, the larger part of these illustrations are taken 
from the British Navy, thirty different types of con- 
struction being represented. France comes next with 
eighteen, among which all-round plating seems still to 
prevail. Italy, on the other hand, seems to have 
abandoned side armour entirely in her largest ships, such 
as the Italia and Lepanto. The different fleet lists have 
been carefully brought up to a late date; for instance, 
we find on page 89 a notice of the loss and recovery of 
H.M.S. Sultan in 1889. The only important omission 
that we have noticed is that of the Teutonic in the list of 
auxiliary cruisers. 
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THE LATE MR. DANIEL ADAMSON. 


THE death of Mr. Daniel Adamson, C.E., which took place 
at his Manchesterresidence, The Towers, Didsbury, on Monday, 
after a somewhat protracted illness, at the age of 71, not only 
removes another prominent figure in connection with the 
Manchester Ship Canal undertaking, but the modern school of 
engineering loses one of its most earnest and energetic labourers 
in pushing forward the developments of science and the prac- 
tical application of new and improved methods in the various 
branches of industry with which his name has so long been 
widely identified. Mr. Adamson was, essentially, a self-made 
man. Born at Shildon, in the county of Durham, in the year 
1818, he commenced his engineering career asa pupil under the 
celebrated Timothy Hackworth, Locomotive Superintendent 
of the Stockton and Darlington Railway. Here he remained 
until 1841, after which he filled the post of managing draughts- 
man and superintendent engineer of the Stockton and Darling- 
ton works, under Mr. William Gooch. Subsequently he be- 
came the general manager of the Shildon Engine Works of 
the Stockton and Darlington Railway Company; but, in 1850, 
he resigned his position, and became the general manager of 
the Heaton Foundry, Stockport. In 1851 Mr. Adamson com- 
menced business on his own account at the Newton Moor Iron- 
works, near Manchester, as an engineer, iron-founder and 
boiler maker, this business being carried on for twenty-one years, 
until the works became too small, when, in 1872, the present ex- 
tensive works at Hyde Junction, Dukinfield, near Manchester, 
were erected. These works, of which a description was some time 
back given in the columns of THE ENGINEER, were afterwards 
enlarged, until they now cover almost four acres of land and give 
‘employment to upwards of 600 men. Up to the time of his 
death Mr. Adamson was, in addition to steel boiler making, 
forming an important branch, engaged at these works in the 
manufacture of all classes of heavy machinery, as well as of 
general millwright work and hydraulic plant, whilst he was 
the sole manufacturer of several American specialities, notably 
of engines fitted with the well-known Wheellock automatic 
expansion gear. During the period that Mr. Adamson has 
carried on his operations at the Dukinfield Works his name 
has been associated with the introduction of a series of im- 
portant inventions, which though at first received with some 
doubting opposition, have since been recognised as of 
practical value, and adopted generally throughout the 
trade. It is as a manufacturer of iron and steel boilers 
that Mr. Adamson has chiefly made his mark, and 
especially by his early adoption of Bessemer and open- 
hearth steel instead of iron; by the recognition of the im- 
portance of using high-pressure steam generally, and by the 
introduction of drilling instead of punching the rivet holes, 
which had formerly been the practice generally in vogue. In 
1852 he patented his well-known flange-seam for high-pres- 
sure boiler flues. This was followed by patented improve- 
ments in the superheating of steam between the yotimn of 
compound engines, and in 1857 and 1858 he adopted steel 
in the construction of locomotive boilers, subsequently manu- 
facturing in steel over 2800 boilers, not only for locomotive 
purposes, but of various other types for working at pressures 
varying from 501b. to 2501b. per square inch. In 1858 he 
patented his hydraulic lifting jacks, and the application of 
hydraulic power for rivetting metallic structures. During 
1861 and 1862 Mr. Adamson built a triple-cylinder compound 
engine, under a patent which he had taken out in 1873, and 
quadruple action compound engines undsr further patents for 
reducing and economising steam. In 1862 he patented and 
commenced the making of steel boilers by drilling the rivet 
holes with the two plates together, after the plates had been 
put in position. In 1858 he invented improved machinery for 
testing the tensile strength and compressive resistance of 
metals and other substances. Mr. Adamson, however, 
will not only be remembered for the many improvements 
he has introduced in connection with the manufacture of 
boilers; but, as the pioneer in the introduction of the general 
use of Bessemer steel, he has rendered great service to the 
engineering profession. It was in the years 1863 and 1864 
that Mr. Adamson erected, as engineer and part owner, the 
Yorkshire Iron and Steel Works, at Penistone, which were 
the first works in this country to depend entirely on the 
manufacture of Bessemer steel on a large scale, whilst he took 
a foremost part also in the application of Bessemer steel for 
general engineering p . The Penistone Works were 
subsequenty sold at a considerable profit to Messrs. Charles 
Cammell and Company, Sheffield, and we remember, on 
one occasion, journeying past these works in company 
with Mr. Adamson, his pointing to them as one of 
the most profitable undertakings with which he had 
been connected during his business career. In connection 
with the application of Bessemer steel, Mr. Adamson also 
actively engaged himself in bringing out many improvements 
in this direction. In 1863 he patented improvements in con- 
verters for Bessemer steel, and in 1863 and 1864 he introduced 
improved blast engines for blowing Bessemer vessels with 
pistons with metallic surfaces. Quite recently Mr. Adamson 
had turned his attention to the question of improvements in 
ordnance, and at the time of his death was engaged in 
perfecting a breech-loading gun of his own design, the 
feature of which was a new arrangement for the breech. 
Apart from the Dukinfield Works, Mr. Adamson has 
been actively engaged in several other important under- 
takings, and he largely contributed to the development 
of the North Lincolnshire ironfield as an important iron- 
making centre. He was one of a company that erected, more 
than twenty years ago, the North Lincolnshire Ironworks,which 
have since been very successfully carried on, and have been fol- 
lowed by the erection of a number of other blast furnaces in 
the district. He was also a large shareholder in ironworks 
in South Wales and Cumberland, besides being connected 
with other important industrial enterprises. He was one of 
the original members of the Iron and Steel Institute, and 
occupied the position of president when the association 
visited Manchester in 1888; he was also president of the 
Institute of Civil Engineers in 1887, and in the early part of 
that year was presented with the Bessemer gold medal. 
Throughout Lancashire there can be no doubt that the name 
of Mr. Daniel Adamson will ever be associated with the 
Manchester Ship Canal as the one man who, by his indomit- 
able energy, first placed this important undertaking on a 
really practicable basis; and on all sides—although recently 
he had ceased to take an active part in connection with the 

roject—are heard expressions of the deepest regret that he 
ia not lived to see the completion of the work which he had 
so much at heart. Mr. Adamson leaves a widow and two 
daughters, one married to Alderman Leigh, of Stockport, 
= other to Mr. W. J. Parkin, her father’s managing 
irector. 
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CORLISS ENGINE. 


THE :lustrations here given show one of the many recent 
departures made in the manufacture of Corliss engines, and 
Mr. Robert Middleton, hydraulic engineer, Sheepscar 
Foundry, Leeds, the designer and builder of it, has 
strictly kept in view every point needful for attaining the 
most economical results in working, combining these 
with excellence of design. The engine was built to the order, and 
under the personal inspection of Mr. Wilson Hartnell, Leeds, 
and has elicited a warm testimonial from him. The engine 
indicates 125-horse power, with a boiler pressure of 90 Ib. per 
square inch, and has a range of cut-off from , to j of the 
stroke, and makes eighty revolutions per minute. 

The cylinder is 16in. diameter and 42in. stroke, being con- 
structed with feet suitable for bolting down to the foundation, 
and the valve-chests and cylinder are cast in one piece; all 
glands and valve covers are bushed with gun-metal, the 
induction valves being at the top, and the exhaust valves at 
the bottom of the cylinder. The steam and exhaust valves 
are of the Corliss type, only worked direct as shown from the 
excentric rod, the wrist plate being omitted. The steam 
valves have, in addition to the ordinary trip, a second or com- 
pound trip, which is used with the following effect:—The valve 
is opened at an increased s: , and when it has arrived at a 
point where the steam port is full open, the first trip is thrown 
out of gear, the valve being held by the second trip; when the 
time of cut-off is reached, the second trip, actuated by the 
governor, is released and the valve cuts-off. In effect the valve 
never moves past the port, but is always waiting on the edge 
of it until tripped. 

The effect of the above arrangement is to admit steam and 
cut-off more promptly than other arrangements. An 
improved form of governor actuated by steam at full pressure 
aids the above arrangement, and by its prompt action com- 
bines to insure perfect efficiency. The piston is fitted up 
with internal coil springs and cast iron rings; the piston-rod 
and the crosshead are made of steel with ample wearing 
surfaces. 

The frame is of the truncated type, constructed to bolt to 
the cylinder, and having pedestal cast on the crank-shaft 
end suitable for bolting down to the foundation; this, and the 
outer end plummer block, are fitted up with adjustable 
—, bronze bearings made in four parts, and of extra 
length. The connecting rod is of wrought iron, and is also 
fitted up with adjustable gun-metal bearings. The crank is 
made of wrought iron, with a steel crank pin, and the crank- 
shaft is of best wrought iron, Sin. diameter in bearings, and 
swelled in the centre to take the fly-wheel. The fly-wheel is 
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12ft. diameter by 22in. face, turned for belt driving, and 
weighs about 6 tons, and is fitted with an improved bar 
gearing apparatus. The whole of the wearing or working 
parts of the engine are ample in surface, a most excellent point. 

The end plate in the cylinder cover, the lagging straps, and 
all oil cups, sight lubricators, and other necessary fittings are 
nickle-plated, giving a finished appearance to the engine. 
For electric lighting, spinning mills, and other purposes 
where accurate running is required, we think this engine 
should have a market. 








GERMAN IRONCLADS. 


WE illustrate this week, on page 52, two of the most 
important ships in the German Navy, which attracted 
much attention at the Naval Review last year. They were 
then photographed by Messrs. Symonds, of Portsmouth, and 
our engravings have been prepared from their photographs. 
The Deutschland is a ship with a displacement of 7676 tons. 
She is 280ft. long, and 62ft. 4in. beam. She has an armour 
belt 10in., and 8in. on the battery, she draws, 24ft. Tin. 
She has a single screw, and her engines indicate 8000-horse 
power. She carries eight 26 cm. breech-loading guns, one 
21cm. ditto, six 15cm. ditto, and some small guns. 

The Friedrich der Grosse has a displacement of 6770 tons. 
She is 307ft. long,and 53ft. 6in. beam. Sheis armoured with 
9fin., Stin., 10,in., and 8}in. plates. Her single screw 
engines indicate 4930-horse power. She carries four 26 cm. 
breech-loading guns in her turrets, two 17 cm. breech-loading 
guns, and smaller 8. 

The Deutschland was built in 1874, cost £412,000, and has 
a maximum nominal speed of 144 knots. The Friedrich der 
—— was built in the same year, cost £365,000, and steams 
14 knots. 








PrivaTE Bit LEGISLATION.—Parliament will this year, in addi- 
tion to whatever public Bills may be introduced, have to deal with 
244 measures—exclusive of Provisional Orders—coming under the 
head of ‘‘ Private Bills.” Yesterday was the last day on which 
memorials complaining of non-compliance with the Standing Orders 
of the House could be deposited in the Private Bill Office in refer- 
ence te the first hundred Bills on the list. When the doors were 
closed it was found that only three memorials had been handed in 
—viz., against the North and South London Subway Railway Bill ; 
the Birmingham, Kidderminster, and Stoke Railway Bill; and the 
Gravesend and Milton Gas Bill. The Examiners will meet at the 
House of Commons on the 18th inst. to consider whether or not the 
Standing Orders have been complied with, 
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NEW PAINT GRINDING MILL. 





A NEW PROCESS OF PAINT GRINDING. 


Messrs. Fottows AND Bates, of Gorton, near Manches- 
ter, have introduced a new system for grinding charred bone, 
ochres, red oxide oilmas, &c., in water at one operation, which 
they have termed their new patent double-current levigator. 


the pipe G to theljet, whence it issues at a pressure of twenty 
pounds after a very few minutes’ working, the light keeps the 


| generator hot with the lower part of the flame, and the top 


The old plan of grinding in water has always been a tedious | 


process, the material mixed with water having to be passed 
again and again through the flat stones until the requisite 
degree of fineness has been obtained. By Messrs. Follows | 
and Bates’ new patented method a flat stone mill is so | 


arranged that the material can be kept in the mill and con- | 


tinually passed between the grinding surfaces, as long as it 
is found necessary, to reduce it to the required degree of 
fineness. This new mill is shown in the accompanying illus- 
tration, and the method of working may be briefly explained 


as follows:—A casing is constructed round the lower or | 


revolving stone to hold the material, and there are two cuts 


in the top stone, which are made by means of guides or | 


scrapers, to lead the material back to the centre of the mill 
as soon as it has once passed to the outside of the stones. 
This action keeps up two currents, one at either side of the 
mill, always running to the centre. The material is thus 
ground over and over again without being taken from the 
mill and recharged. When the material has been sufficiently 
ground, the door, as shown in the illustration, at the bottom 
of the casing is opened and the mill emptied in about half-a- 
dozen revolutions, when it is ready for taking in a fresh 
charge. The mill shown in the illustration has a Sft. 
revolving stone, and will take a quarter of a hundredweight 
of ochre with 201b. of water at a time, and this can be 
reduced in about thirty minutes. The output of a larger- 
sized machine with a 4ft. mill is increased about three times. 
We have seen specimens of material ground by this process, 
which could not be excelled so far as the degree of fineness is 


concerned, and for paper stainers, painters, &c., we have no | 


doubt this system will be specially valuable. The cleaning 
out of the mill can be very readily effected by simply pour- 
ing in water and allowing it to work through until all the 
parts are thoroughly cleaned. 








THE “CLIMAX” LIGHT. 


Iv the last few years, since the introduction of the well- 
known “Lucigen”* lamp, very considerable progress has been 
made in perfecting this type of lamp, specially designed for 
burning the commonest oils, and at the same time giving out 
a brilliant light for illuminating large open spaces. The 
“Wells” light, which followed quickly upon the “ Lucigen,” 
introduced important improvements upon previous lamps of | 
this class, and now a further step in simplifying their con- | 
struction has been carried out by Mr. Gilbert Robinson, of 
Elland. _ Tn this new light, of which we give an illustration, 
Mr. Robinson specially aims at removing all outside mechani- 
cal appliances for operating the light by utilising the gas 
generated in the burner as pressure over the top of the oil in 
the tank. By this simple means he has been enabled to dis- 
pense with any necessity for either compressed air, hand | 
power, force pumps, or steam for bringing the light into | 
operation. At the same time he has, by dispensing with all | 
outside sources of power, been enabled to design a lamp ex- 
ney portable and easy of management, as all the atten-— 
ay 1s required to do is to make the burner hot with a hand- 
ul of ignited oily waste and then turn on the oil. The 
requisite pressure in the barner being obtained, the oil then 
= from the tank A through pipe B, and thence upwards 
wa ugh generator ©, where the oil is converted into gas, 
a ch rises up the back pipe D, and then through E into the 

ae} the tank A. At the point where E and D join there is 
a bridge casting F which conducts the dry gas down through | 





rt gives off the light of a fine white brilliancy, and wonder- 
Fal steady—in fact, as steady as an ordinary gas-burner, and 
it will burn without further attention for about ten hours, 
when the lamp will require more oil. The lamp burns com- 
mon hydro-carbon oil, and it is claimed that it will produce 
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a light equal to 3000 candle power at a cost of 2d. to 3d. per 
hour, according to facilities for obtaining oil. 








FOOT POWER HAMMER. 


THE accompanying cut illustrates a new adjustable ham- 
mer, & modification of the well known Standish foot-power 
hammer, made by the Capital City Machine Works, of 
Columbus, O. They have long resisted the importunities of 
customers for an adjustable hammer, on account of the 
difficulty of making it rigid in its adjustment. But they 
have succeeded in overcoming the difficulty in this particular, 
and have now a hammer to offer which is entirely free from 
all mechanical objections. The hammer and its supporting 
yokes, springs, &c., are raised up by a jin. screw that has a 
spring bolt holding the head of the screw—not shown in cut 
—so that an adjustment of one seventy-second part of an 
inch is got. The supporting yoke is held to the anvil part 








by two lin. bolts. To prevent side motion the yoke has a 
tongue fitting in the anvil part. The connecting-rod is 
coupled together by a suitable coupling with a right and left- 
hand thread, thus making a ready means of lengthening and 
shortening the rod as the hammer is raised or lowered to 
suit the varying thickness of dies. The treadle shaft boxes 
are cast solid to the column, avoiding the working loose of 
bolts. The treadle, as now made, is welded to the treadle 
shaft, avoiding the working loose of keys. Two lugs are cast 
on the side of the column, and are furnished with fin. boits to 
bolt gauges to—not shown incut. The Steel Age, from which 
we quote, says:—The form of all the parts has been well 
studied to get the most strength with the least material. 
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The dies are interchangeable with our improved or elliptic 
spring hammers. The parts are made interchangeable. 
They are well made, and are specially useful in a carriage 
factory.” 








LEGAL INTELLIGENCE. 


COURT OF THE RAILWAY AND CANAL COMMISSION 
January 14th, 1890. 


SOUTH-EASTERN RAILWAY COMPANY AND LONDON, CHATHAM, AND 
DOVER RAILWAY COMPANY. 


THIS was an application to the Railway Commissioners to deter- 
mine differences which had arisen between these companies in 
connection with the vexed question of the access of the Seuth- 
Eastern Company to the town of Chatham. Powers have been 
granted to the South-Eastern Company to extend their line of rail- 
way from Rochester to Chatham by Acts of 1881 and 1888, autho- 
rising the South-Eastern Company, amongst other things, to cross the 
goods yard of the Chatham Railway by means of a viaduct. The rail- 
way and works are required to be constructed in such a manner as 
to cause as little injury and inconvenience as practicable to the 
Chatham Company, and in the event of any difference arising 
between the companies on this point it is to be referred 
either to the Railway Commissioners or to an engineer to be 
appointed by the Board of Trade. In the year 1889 the South- 
Eastern Company gave notice to treat for the purchase of a strip 
of land forming part of the goods yard of the Chatham Company 
for the purpose of building their viaduct thereon, and had after- 
wards added a supplementary notice to treat for the temporary 
occupation of two adjoining strips of land on the ground that they 
were necessary for the proper execution of the works proposed. 
The Chatham Company had objected to the validity of the notices, 
and had raised other technical objections to the proceedings of 
the South-Eastern Company. The Scuth-Eastern Company there- 
upon, alleging that differences had arisen, made application to the 
Commissioners to determine them. 

The Solicitor-General (Sir E. Clarke, Q.C.) and Mr. Charles 
Mitchell appeared for the South-Eastern Company; and Mr. 
Phipson Beale, Q.C., and Mr. G. M. Freeman for the Chatham 
Company. 

The SoLiciTOR-GENERAL, in reply to observations made by the 
Court, explained that the matter had been brought before the 
Commissioners in anticipation that difficult questions of law might 
arise in connection with the right of the company to the com- 
pulsory purchase of the land in question and as to the consequent 
validity of the notices given ; but that, inasmuch as they now 
waived their claim to take more land than would be absolutely 
necessary to be occupied by the piers of their viaduct, and as it 
was to some extent agreed that the temporary occupation sought 
should be by means of an elevated staging only, he was willing to 
acquiesce in his Lordship’s suggestion that all technical differences 
in relation to the construction of the works should be referred to an 
engineer. 

fr. PHtpsoN BEALE having concurred, 

The application was adjourned sixe die, in order that Mr. Steven- 
son, the engineer of the London and North-Western Railway, 
should decide between the companies, subject to the control of the 
Court, all differences as to the position of the viaduct, the struc- 
tural details of the plan, and the facilities to be afforded during its 
construction. In the meantime proceedings commenced in respect, 
of the notices are to be stayed, and amendments are to be made in 
them if alterations in the plans should render this necessary. 








CIVIL AND MECHANICAL ENGINEERS’ SociETY.—On the 8th instant, 
at a meeting of this Society, Mr. Henry Adams—President—in the 
chair, a paper entitled, ‘‘ Notes on Labour and Prices in India,” 
was read by Mr. H. H. Parkinson, A.M.I.C.E., late assistant chief 
engineer to H.H. thé Gaekwar.of Baroda. Whereas his wages are 
only th, the common labourer in India does }th to 4th the 
English cost. It is preferred to avoid carrying spoil more than one 
hundred yards, and should filling be required at a ter distance 
than that, a fresh excavation would be opened. e bricks in use 
are of very inferior qua:ity, and vary in price from lls. to £1 per 
1000. There are three qualities of lime—burnt with coal, wood, or 
rubbish—costing 14s. 5d., 12s. 7d., or 9s. 9d. accordingly per cubic 
yard. Brickwork may be estimated at 10s. and concrete at 5s. 9d. 
per cubic yard. Timber is mostly imported from Burmah, and wood 
in roof trusses, &c., costs 5s. per cubic foot. The meeting termi- 
nated with a hearty vote of thanks to the author. 
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LLOYD’S REGISTER SHIPBUILDING RETURNS. 
QUARTER ENDED 3lst DECEMBER, 1889. 

From the returns compiled by Lloyd’s Register of Shipping, it 
appears that, excluding warships, there were 521 vessels of 872,957 
tons gross under construction in the United Kingdom at the close 
of the quarter ended 31st December, 1889. The particulars of the 
vessels in question are as follows, similar details being given for the 
corresponding period in 1888 for the purpose of comparison :— 





ist December, 1889.,31st December, 1888. 


Description. ia 
tonnage. 


No. Gross 





STEAM. 
Steel cise 
Iron are ee 
Wood and composite 


Total 


753,209 
30,321 
1,000 


784,530 








Salt. 
Steel ; > 
Iron se th eee 
Wood and composite 


Total 


Total Steam and Sail ..) 521 72,957 | 


6 
32 








83 81,670 





$11,468 





From the above statement it will be observed that the merchant 
tonnage under construction in the United Kingdom at the end of 
1889, was about 8 per cent. greater than the tonnage under con- 
struction at the end of 1888. During the past year, however, the 
amount of work in hand increased until the end of the second 
quarter, when there were 536 vessels of 929,611 tons under con- 
struction, these being the highest figures reached since the period 
of unprecedented activity in 1881-83. Since June last the returns 
have shown a slight falling off. The September returns showed 
46,862 tons less than those for the previous quarter, and the pre- 
sent returns show 9792 tons less than those for September. On the 
other hand, an increase is noticeable this quarter in the vessels for 
the construction of which preparations are being made, there being 
now 171 vessels of 304,275 tons ‘‘ preparing,” against 125 vessels of 
242,800 tons, at the close of the previous quarter. 
added that, of the vessels under construction in the United King- 


dom at the end of December, 434 vessels of 769,453 tons, or | 


approaching 90 per cent., were being built under the supervision 
of the surveyors of Lloyd’s Register with a view to classification by 
that society. 

The following details concerning the vessels included in the fore- 
going statement are necessary in order to represent properly the 
shipbuilding work of the past three months :— 





Sream. Sar. 
During quarter ended “+ 


3ist December, 1889. | 


Gross 
tonnage. 


Gross 


No. tonnage. 





Vessels commenced .. 182 303,333 | 41,600 


Vessels previously commenced 
but not progressed with .. 5 


Vessels launched 


360 
317,953 


8 501 
168 18 34,588 





It may be noted here that during the year 1889 there have been 
launched in the United Kingdom, 595 steamers of 1,083,793 tons 
and ninety-five sailing vessels of 125,568 tons, or a total of 690 
vessels of 1,209,361 tons. The following table apportions the 
vessels now under construction in the United Kingdom to the 
countries for which they are being built :— 





| STeaM. | 
Country for which + 
intended. . 


Sar. 





’ 
° 
A 
° 


tonnage. 








United Kingdom .. 
British Colonies 
Denmark 

France 


3 


553,347 
31,980 
1,238 
13,050 


611,331 
31,980 


_ 


_ 


a Oo LS OS LOS 
i 
ba 


IBSSESSSESE8 


PANY 
PTTTT TEE TL Pawel 18 


~ 
_ 


08 om to 


Russia sae 
South America 
|S 
For sale, and nation-! 
ality of owners not | 
etated .. .. ..| SI 





75 








Total .. | 488 83 








It will doubtless be of interest to give the total figures for vessels 
under construction, at the principal shipbuilding centres of’ the 
country, now as compared with those for the same period last 
year :— 





. FE ia 
| 31st December, | 31st December, 
j 1889. 1888. 


District. 





Description. 
No. 











Steam 
Sail .. 


62,746 


Belfast and London- 
5k 7,432 


derry - 





Total .. 70,177 





| 225,121 


| Steam 
Sail .. 49,111 





Total .. | 274,232 





Steam 


10,320 
-. Sail .. 


9,120 
19,440 





Total .. 





Steam 


| 108,261 
et 66 2,36 


110,621 
157,033 
| 150 


157,183 


105,744 





Total .. | 105,744 


| 147,884 





Steam 
-| Sail .. 





Total .. | 147,384 


| 141,399 110,138 
| 1,390 | 2,656 


| 112,794 





Steam 
-; oo .. 


Total .. 








142,789 | 55 





FOREIGN SHIPBUILDING. 


The following table shows the number and tonnage of vessels, 
excluding warships, undér construction at various foreign ports 


It should be | 


this office. Vessels of less than 100 tons are not included in these 
figures :— 





Total. 


Steam. | Sail. | 


Date of |~ 


Country. return. | ¢ 


District. Gross 
ton- 


nage. 


Gross | .| Gross| . 
ton- % ton- |, 


nage. ms nage. i“ 


J 








Austria .. 


Belgium .. 


820 
3,000 
550 


ee os 
.. Antwerp 
China... .|Shanghai 


Denmark _ ../Copenhagen .. 9,714 


aan ony 
120 
| 900 


‘ \Binic and Paimpol 
\Dunkirk .. . 

<2 90 «5 a6 
is and St, 


120} 


France 900 - 





| 
Nazaire 5) 14,140} 2 “rd 7 


16,340 


| 
‘ Bremerhaven, Ve- 
| gesack, 
munde.. .. 
Hamburg, Flens- 
and Kiel. . 
v 


Geeste- 


9,720 9,248 |15| 18,968 


af 
l 


| 
.. (Genoa 
| 


3} 26,585 _ 


26,585 


| burg, a hs 
[Rostock, Lr 
and Stettin 1,300 17 


25,070 
Danzig .. 


28,77 
98 981 
Amsterdam .. 
Rotterdam .. 
Various other 
ports 


5,053 
4,050 


6,253 
4,050 
10,410 12,710 


82,940 





| 
| 





beck, 


Italy... 


7,800 


NewBrunswi'k St. John 


2,424 





New Zealand. . 


( 


Norway .. - 


Auckland 


Bergen, Christia- 

nia, Christiansand | 
Drontheim, and) 

| Stavanger.. ..) Dec. ¢ 

| 


Prince Edward, 
sland.. ..| -- 
|Gothenburg, Os-| 
(| carshamn, and) 

Thorskog .. --| Dec. 31 /13) 
Stockholm .. ..| Dec. 20) 4) % 

| 

| Baltimore .. ..| Dee. 20! 11 
United Philadelphia,Cam- | 

States of den, ester, | | | 

America and Wilmington Dec. 20 21 29,840 
San Francisco. . | Sept. 30) 2) small 


small 





13,321 





— Dec. 16 nil. 








Sweden .. 13 


700 2,200 





4 

ol 

ee 
4, 2,480 25) 32,320 
1) small 3) small 
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AMERICAN ENGINEERING NEWS. 


Sulphate jibre.—The Manufacturing Investment Company has 
been incorporated to manufacture sulphite fibre under the patents 
of Professor Mitscherlich, of Germany. The industry is not new 
to this country, but the process is new; the material is used by 
paper makers in combination with wood pulp. It is made from 
wood, generally pine or spruce, which is cut into discs l}in. thick. 
The discs are put into a digester consisting of a horizontal steel 
cylinder, 14ft. diameter and 40ft. long, lined with sheet lead and 
acid-proof brick laid in cement. A solution of bi-sulphide of lime 
is then introduced, and is brought to boiling point by means of 
steam pipes. The boiling is Kept up for seventy hours, and 
removes everything from the wood except the cellulose, which is 
then washed and pressed, forming the sulphite fibre which is used 
as a substitute for rags in the manufacture of paper. The con- 
sumption in this country is about 800 tons to 1000 tons per day, of 
which about 100 tons per day are manufactured in New Roast 
and Michigan. The material can also be used for underground 
pipe, doors, ceilings, car wheels, barrels, buckets, trunks, and 
fancy articles. The price is about 65 dols. to 75 dols. per ton. A 
somewhat similar material, made by a different process, known as 
vulcanised fibre, is extensively used for the manufacture of buckets, 
cuspidors, &c., as it is entirely non-absorbent, and is not affected 
by acids, so that it can be easily i clean and pure. It is capable 
of ornamentation. Ordi wi ulp is extensively manufac- 
tured in New England, and in Michigan, Wisconsin, and other 
northern States. The new company has large capital behind it, 
and will at once put up its first mill in Maine at a cost of about 
500,000 dols.; it will have a daily capacity of about fifty tons. It 
is said that the effect of the new process will be to greatly cheapen 
all kinds of paper and paper product. 

Signals on the elevated raileays.—An automatic block safety 
signal invented by the roadmaster, and which has been in service 
on the New York elevated railways for some time at points speci- 
ally needing protection, is now being generally adopted on the 
several lines of the elevated system. Targets were first used, but 
semaphores are now used, the post being low. A jointed rod runs 
along the track and connects with the rods of the semaphores, 
which are placed at certain distances —_ When a train passes 
one of these signals the tread of the wheels depresses a track lever 
which sets the signal at danger. When the train passes the next 
signal it sets it also at ‘‘danger,” and at the same time sets the 
last signal behind at ‘“‘track clear.” In bad or foggy weather the 
system is a great benefit. The Eighth Avenue line is equipped 
between Fifty-ninth and H-indred and Sixteenth-street. 

Railways in Colombia.—The Colombia Railway and Navi 
has been incorporated at Richmond, Va., with a capital stock of 
100,000,000 dols. It is proposed to build a railway from the mouth 
of the Magdalena River southward along the Eastern flanks of the 
Andes and the head water of the Amazon to Pean, to a connection 
with the Peruvian railways now in operation or under eonstruction. 
A line of steamers will be run between New Orleans and the 
Magdalena River. 

The Detroit River crossing.—Several projects have been put for- 
ward for crossing the Detroit River at Detroit, Mich., so as to 
avoid the present ferry transfer of trains. The projects include a 
high level bridge with a channel span of great length, a low level 
bridge with draws, and a tunnel. The latter project is for a 
tunnel on the same plan as the one being driven by the Canadian 
Pacific Railway under the St. Clair River, between Huron, Mich., 
and Port Sarnia, On The St. Clair tunnel will be 6800ft. long, 


tion Co. 


t. 
2310ft. being under the river, 2160ft. under the Canadian shore, 
and 2330ft. under the Michigan shore. Of the part under the 
river, 1500ft. will be nearly level, with approach grades of 105ft. per 
mile. The tunnel will be for single track, 20ft. clear diameter, lined 
with cast iron built up in sections. The traffic for the year endin, 
June 30th, 1889, consisted of 184,000 through cars, and 13,500 
local cars ferried across. The total cost of this tunnel is estimated 
at 2,500,000 dols., and it is co a similar one can be built at 
Detroit, about sixty miles further south. The high level long 
span bridge appears to be the most favoured scheme. 

Electric traction in mines.—The Hillside Coal and Iron Co., of 
Scranton, Pa., has adopted electric traction. The dynamo is in 
the engine house, and a wire leads down the shaft and 2000ft. 
along the main heading, being about 6ft. from the rails. The 
motor car has its trolly at the side, instead of overhead as on street 
cars, and is expected to haul twenty loaded mine cars—the work 


———____ 
ee 


incandescent lamps. If the experiment is successful, the system 
will be adopted for other mines. 

Use for old rails.—One of the employés at a Pittsburg rollj 
mill is said to have discovered a process for treating old railway 
rails by which they can be readily converted into a soft, merchanf. 
able bar steel, suitable for horseshoes and kindred purposes, The 
old rails are first heated in the furnaces and then rolled into billets 
through the puddle rolls. The billets are then treated in a slag 
bath and run through a Yin. mill which turns out bars in merchant. 
able shape. : 

Hydraulic propulsion.—A boat to be propelled by water power 
has lately been completed at Brooklyn, N.Y. She is 108ft. long, 
23ft.. beam and 6}ft. deep; she is very finely modelled, and owing 
to her great spread from the keel will only draw 4ft. of water, 4 
powerful pump will take in water through 8in. suction pipes under 
the =e and discharge it through jin. pipes at stern or bow for 
forward or backward motion, There is no rudder, but the ends of 
the discharge pipes have movable nozzles, by means of which the 
stream can be turned in any desired direction and the vessel 
steered in this way. The boiler of the engine is of great size, 
Work was commenced in March, 1888, and when completed the 
boat will have cost 200,000dols. A speed of 25 to 30 miles an 
hour is claimed, A small launch built some time ago on this 
principle is said to have made a speed of 10 knots an hour; the 
engine was of 10-horse power, and discharged jets through nozzles 
jin. diameter at 200ft. per second. It was on the strength of the 

rformance of this small boat, that the new one, named the 
Evolution, was built. 

Fencing in vailways.—With the growth of the country, the 
increase of the traffic and the increasing number of accidents to 
persons walking on the track, there is a growing idea that the 
railway lines should be fenced, except perhaps on the open prairies 
of the west. The tracks have come to be considered as_ public 
highways, and until within very recent years such fencing as was 
used was of a very crude and inefficient style. Wire fencing is 
coming into more extensive use. The use of proper fencing is 
mainly confined to the eastern and trunk lines. Inthe new Western 
State of Washington a Bill has been introduced in the Legislature 
to authorise the county commissioners of each county to require 
railway companies to erect and maintain fences where the com. 
missioners consider them necessary in the interest of public safety, 
If this is not done the railway companies will be liable for damages 
for injury to animals in the tracks. 

New Orleans Bridge:—Two propositions have been made for 
bridging the Mississippi River at New Orleans, La., one for a bridge 
above the city, and the other for one below the city, and the plans 
have been submitted to a board of engineers appointed by the 
Secretary of War. The bridge below the city would be 2840ft. 
long, with two pivot spans of 224ft. opening together, and giving 
a draw opening of 448ft. When open for street traffic the ends ot 
these spans would be anchored down, making a double cantilever 
bridge. ~The bridge above the city would have two channel canti- 
lever spans of 900ft. or 1000ft., with a headway of 75ft.; at low 
water the river is 86ft. deep, maximum depth, and the piers would 
be in 73ft. and 40ft. of water; the width of the river here is 2600ft. 
The passages beblow the city for the year ending June 30th, 1889, 
included 848 steamers making 1696 passages, coasting steamers 
578, sailing vessels 326, a total of 2600 passages at the site of the 
proposed bridge. 

The New York, New Uaven, and Hartford Railroad is improving 
the capacity of its road very rapidly by extending its four-track 
work. The four-tracking has been completed from New Rochelle, 
N.J., to Port Chester, and is nearly completed on the twenty-seven 
miles between Clinton and New London, Early in 1890 it will be 
extended four miles between Westport and East Norwalk. Exter- 
sive improvements are to be made at Mount Vernon, and the track 
which leads into New York is to be raised over the one leading out 
of New York, at an expense of 50,000 dols., thus making collisions 
with trains of other roads practically impossible. During the year 
1,590,500 dols. have been A weno to capital account, including the 
following:—Cost of four tracks, grading, ballasting, stations, 
changes of grade, &c., 521,805°36 dols.; new passenger depét and 
other works at Hartford, Conn., 180,046 dols.; new tracks, &c., at 
Harlem River, 43,011 dols.; for new freight car transfer boat 
Maryland, 70,082 dols.; new locomotives and cars, 349,230 dole, 
There were 12,434,681 passengers carried, equal to 304,558,308 
carried one mile; there were 3,276,245 tons of freight carried, 
equal to 225,937,906 tons carried one mile. The income was 
10,313,353 dols.; and operating expenses, 7,128,080 dols. 

The New South.—Statistics have recently been published showing 
the rapid growth of the South and its industries during recent 
years. The railroad mileage has been increased about 21,000 miles 
since 1880; and since that year 800,000,000 dols, have been spent 
in the construction of new roads and the improvement of old ones. 
In 1880 the output of pig iron was 397,301 tons, while for 1889 it 
will be between 1,600,000 and 1,700,000 tons. In 1880, 6,048,571 
tons of coal were mined, and 18,000,000 tons in 1888, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE great strength and animation of the quarterly meetings has 
been well reflected in transactions this week. On every side 
sellers have been very stiff in the matter of prices, and it has been 
consumers who have sought to do business rather than holders. 
Pig iron, finished iron, coal, coke, steel, and every other com- 
modity on offer is included in these remarks. Everything in the 
nature of iron or iron-making materials is going up, and demand 
is in excess of supply. So certain are sellers that prices will 
further advance, that they continue indifferent about booking for 
forward, and they rather prefer to find their order-books lightly 
filled than seeing them crowded with too much work. 

Pig makers and finished iron makers incline as much as possible 
to have a free hand, and not to book all the inquiries which are 
reaching them, lest by a sudden advance in the raw material 
market they may find themselves by-and-bye, when deliveries have 
to be made, on the worst side of the account. Manufactured iron 
makers are buying forward as far as they can in the matter of pigs, 
and pig makers on their part are doing the same in the matter of 
ores, coke, coal, &c.; but this is not in all cases an easy matter, 
and the result is the disinclination to crowd the order books with 
contracts, which has been mentioned. 

On ’Change in Birmingham this afternoon the advances declared 
at the quarterly meetings were fully upheld. There was no buying 
of-finished iron at anything under the quotations then current, 
and, indeed, in some cases the tendency was rather in a further 
upward direction. Marked bar makers would look at nothing 
under £9 10s, per ton for best sorts, with the exception of Messrs. 
William Barrows and Sons, who have not advanced their prices 
with the other list houses, owing to the circumstance that they do 
not make a second quality bar, and therefore prefer to keep their 
list iron at £9, ; 
Other makers, however, as has been said, will take nothing less 
than the full list, and Messrs. Phillip Williams and Sons quote 
Mitre bars, rounds, squares, or flats, £9 10s.; hoops and strips, 
£10s.; sheets, singles, £10 15s.; doubles, £11 5s.; and lattens, 
£12 5s.; angles and plating bars are also £10. 

Lord Ward's ‘‘ Hurst” quality of iron are £9 10s., bars; £1010s., 
best ; and £12, double best ; while angles, hoops, and strips are 
£10, ordi ; £11, best; and £12 10s., double best. Tees are 
£10 10s., £11 10s., and £18 for the three respective qualities. 

Unmarked iron makers were fully as strong as the best bar firms 
in de: prices, and co! ers who on day hesi- 








according to the latest returns which have been received at 


of seven to ten mules. The current will also supply a number of 


tated about Le found this afternoon that thére was nothing 
for it but to pay the rates asked if orders were to be placed. As 
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i raw materials are rushing up so rapidly 
stated sed joe Proprietors are indifferent whether consumers 
pe their offers or not. With iron and coal at present 
accept ther | they declare, “‘ very ttle in the trade,” a1 there 
special reason why they should desire “‘ big lines. 
of merchantable descriptions were quoted 
y—at £8 15s, to £9, and the commonest descrip- 
about £8 10s. asa minimum. Hoops were not to 


ine veees thee £9 5s,, and tube strip was £9, with £9 15s. as 


* H rts. 
ae a tL. oan adhered to the 10s, advance de- 


y which now makes prices as follows :—Rounds and 

—panie ee ton; ygin., £9 2s. 6d.; gin., £9 5s, per ton; 

es A in., £9 15s. per ton; jin., 3in., 4in., £1 5s. r 
sa Kin. and tie. r ton; ygin. and 6in., £11 5s.; 7in., £12 

or ck sheet makers are booking rather more orders than 

ntl from the galvanisers, and will ~ i nothing under 

recently frmles, £10 16s. to £11 doubles, and £11 15s, to £12 
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+ makers for stamping p’ confirm y 
F rer bong £1 advance of last week, and the advance of 
£2 on large tinned sheets was also confirmed. Single gauge thin 
black sheets now become £12 10s. and £13 per ton; best qualities, 


£16; and extra best ualities, £18 per ton. Tinned sheets 
me £ ke quality. , 
mene ae : was d in telegraph wire, and 





ers are offered orders to occupy them over midsummer. 
ewe ag branch were quoted on the basis of £18 per ton. 

Messrs. John Lysaght, the well-known galvanised iron manu- 
facturers of Bristol, have decided to commence galvanising also at 
their Osier Bed Ironworks, Wolverhampton. This firm, who have 
seventeen mills running at the Swan Garden and Osier Bed Iron- 
works, have hitherto only rolled the sheets at those works, and 
afterwards sent them by canal to their St. Vincent Ironworks, 
Bristol, where the process of galvanising is carried out. But the 
capacities of the latter works are now unequal to the firm's en- 
Jarged trade, and part of the galvanising will in future be carried 
on at Wolverhampton, where employment will be found for a large 
number of additional hands. ‘ ee a ; 

The pig iron trade occupied this afternoon in Birmingham quite 
as good a sition as at the quarterly meetings, and sellers had 
control of the market. The deliveries coming into the district 
from oatside sources are within consumers’ requirements, and seem 
likely to continue so, except in cases where users are behind in 
their acceptances of contracts placed at prices much less than those 
now prevailing. In these cases consumers’ yards have lately been 
somewhat overcrowded by the pig producers making them take 

veries. z 
aroday’s prices for hematites were 92s. 6d. to 95s. for Nos. 3 
and 4, delivered here, from Wales and Cumberland, and for top 
brands £5 was occasionally quoted, but without much business. 
| The Lilleshall Company, Shropshire, still refuses to quote for all- 
mines, stating that it would give prices only against specification. 
But Staffordshire and Shropshire all-mines were generally regarded 
by the market as about £4 10s, to £4 15s. per ton; and cold blast, 
£5 10s, to £5 15s., with an occasional quotation of £6. 

Imported pigs and Staffordshire part-mines remain at about 
77s. 6d.; while for Lincolns, 80s., and occasionally 85s. is asked. 

The steel trade keeps in an excellent condition, orders for all 
descriptions being on offer in excess of supply. This is so whether 
the metal of Staffordshire works is required, or metal for rolling- 
down purposes obtained from other districts, Staffordshire steel 
masters have greatly more than they can do, and the same state of 
things prevails elsewhere, judging from the bearing of salesmen 
representing those outside firms towards Staffordshire buyers. 

igh prices for steel are asked in all directions, and the 5s. 
advance quoted last week in steel, tin bars, blooms, and billets, by 
the Welsh makers was this afternoon re-demanded. Bessemer 
steel tin bars are now £8 delivered into this district, an advance of 
10s. a ton upon three weeks ago, and an advance of £2 per ton 
upon three months ago, while as compared with this time last year, 
present prices are an advance of £3. Siemens steel tin bars are 
£8 7s, 6d. delivered here. Bessemer blooms from South Wales are 
£7 12s, 6d., as against £4 10s, a year ago, showing an advance of 
£3 2s. 6d., and Siemens blooms are £8, 

Staffordshire steel makers continue to decline to quote except 
against specification, being so well situated for work that they are 
indifferent about further orders at present. 

As illustrating the present high prices of iron, and other 
materials, we may mention that at an arbitration in Birmingham, on 
Tuesday, concerning the claim of the bedstead operatives for an 
advance in wages, it was stated that prior to October last angle iron 
was £7 10s, 6d.; and hoop iron, which at the end of September was 
£7 12s, 6d., was on October 15th £8 2s, 6d. Angle iron was at the 
end of October £8 10s., and at the end of December £9; and it 
could not now be bought for less than £9 10s., with deliveries up 
to March. With respect to brass, that metal had increased 50 per 
cent., from the very lowest price in the autumn of 1888, Coke, 
too, had gone up enormously, and the same might also be said with 
regard to coal. These increased prices had absorbed the 30 per 
cent. advance which the manufacturers had put on their selling 
prices; and, to provide for the present price of iron, brass, and 
fuel, it had been decided to further increase prices 25 per cent. 

The Hamstead Colliery Company has had a good year. It has 
made a net profit of over £20,000. A dividend at the rate of 
it per cent. per annum, with other payments, will absorb some 
£18,000, leaving a balance of over £: to be carried forward to 
next year. The Sandwell Park Colliery Company will pay on 
February Ist a half-yearly interim dividend at the rate of 10 per 
cent, per annum, 

A representative gathering of the brick manufacturers of North 
Staffordshire has been held during the week, when it was resolved 
v ly that in q of the increased price of fuel an 
advance should be made in the price of bricks from the 13th inst. 

e patternmakers and moulders employed at many of the 
Derby foundries have sent in notices to their employers demanding 
an increase of 2s, a week all round, stating as their reason that 
trade is good enough to warrant the advance. 

Messrs. Bailey, Nokes, and Co., of London and Birmingham, 
rolling-mill owners, and ammunition, shell, and fuse manufacturers, 





have adopted the profit-sharing system in their works, Every 


manager—other than a director—foreman, clerk, workman, or 
workwoman, employed in the company’s factories, will in future 
share in the profits of the business to the extent of 25 per cent. of 
the surplus net profit after paying 10 per cent. to the shareholders. 
This bonus to the workmen commences from the Ist of this month, 
and will be in addition to the ordinary wages. 








NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchestev,—There has been a very general quieting down 
during the past week both in the iron and coal trades of this 
district, and, if anything, prices have been somewhat easier so 
far as the iron trade is concerned. The slacking off in the 
demand, however, is only the result of the exceptionally heavy 
buying which has been going on recently, and the fluctuations in 
warrants during the last few days have tended to produce an un- 
settled feeling which is checking further buying for the present, 
Outside speculative operations, however, a poe healthy tone is 
maintained, and where makers, who are not at all anxious to sell, 
&:ve way in their prices, it is simply upon what have been prac- 
tically ee rates. Finished iron continues very strong at 
the ful pe recently quoted, and in most cases manufacturers are 
so full of work for some time ahead that they are just now very 

cautious about entering into further mots. 
C) hester Iron ‘day was fairly-well 
attended ; but business, taking it all through, was very slow... Pig 





iron met with mid a most limited inquiry, and in some instances 
buyers were enabled to place out orders at a little under the prices 
which were being quoted last week. For Lancashire Rig iron 
makers’ quotations were firm at the full list rates of 76s."6d. for 
forg: to W7s. 6d. for foundry, less 24, delivered equal to Man- 

chester; but not many orders were being booked at these figures. 

Lincolnshire iron could be bought at about 75s. to 76s., less 24, for 

forge and foundry, delivered; although makers’ quotations in some 

instances were quite 1s. 6d. to 2s, per ton above these figures; 

Derbyshire iron ranged from 77s. 6d, to 80s., less 24, for the best 

foundry brands, "Titreced here. Good foundry brands of 

Middlesbrough iron could be bought at about 73s. 4d. to 73s. 10d. 

net cash, delivered equal to Manchester; but there was not very 

much iron offering at these figures. Eglinton was quoted at about 

70s. per ton, delivered at the Lancashire ports. 

Hematites have eased down somewhat upon the top prices 
which have been recently quoted, and good foundry brands are 
offered at about 91s, to gs. 6d., less 24, delivered equal to 
Manchester. 

For manufactured iron there was a fairly good demand, with 
prices firm, on the basis of £8 15s. to £9 for bars, £9 to £9 5s. 
for hoops, and £10 10s. to £10 5s. for sheets, delivered in the 
Manchester district. Merchants have this week advanced their 
list prices 10s. per ton for all descriptions of finished iron taken 
out of stock. 

Steel plates suitable for boilermaking purposes continue firm at 
late quotations, local makers declining to book anything under 
£12 15s. for delivery to consumers in the neighbourhood of Man- 
chester, but there is only a limited weight of business offering. 

Activity is being fully maintained throughout all branches of the 
engineering trades of this district. In fact, the weight of new 
business coming forward is, in many cases, in excess of what 
engineering firms are in a position to entertain at present, and 
catdily thine is no indication that trade is at all likely to show 
any slackening off for some time to come. Boilermakers are 
specially busy, and it is difficult to place orders with any of the 
local firms for anything like reasonably early delivery. Locomotive 
builders, stationary engine builders, tool makers, and machinists 
are also all exceedingly full of orders, and in many cases are com- 
pelled to allow business to pass them owing to their inability 
to undertake further work for some time ahead. The monthly 
reports issued with the commencement of the year by the Trades 
Union Societies connected with the engineering branches of 
industry are of a much more satisfactory character than is usual 
at this period. It is true that the returns show a slight in- 
crease in the number of unemployed members who have been 
receiving donation benefit owing to temporary suspensions during 
the holidays ; but this is very considerably less than at any similar 
season for many years past, and, in the Lancashire district especi- 
ally, the holiday stoppages of works appear to have been curtailed 
as much as possible. Disputes in one or two centres, chiefly in 
London and the North of England, have also added to the number 
of out-of-work members, but taking all these circumstances into 

ideration, the ber of unemployed receiving support from 
their respective societies continues exceptionallysmall. In the Amal- 
gamated Society of Engineers, the returns for the Manchester district, 
which is at present free from disputes, show not more than one per 
cent. of the total membership in receipt of out-of-work support; 
whilst taking the various districts all through the country, the 
number of unemployed members, including men temporarily sus- 
pended and those now out on strike, is not more than 2 per cent. 
of the total membership, and the local secretaries of the Society 
have great difficulty in finding men, in some departments, to fill 
vacant situations. During the past year the Amalgamated Society 
of Engineers has made extraordinary progress as increase 
of membership, the number now on the books being upwards of 
60,000, which is an increase of more than 6500 upon the 
membership at the close of last year. The report issued 
by the Steam Engine Makers’ Society is again of a ver 
encouraging character, and the returns as to out-of-wor' 
members show that there is less than half per cent. of the total 
membership at present in receipt of donation benefit, whilst in 
this, as in other societies, a difficulty is frequently experienced in 
meeting the requirements of employers for men in some special 
classes of work. As to the condition of trade, the reports from all 
the districts are of a most encouraging character, and in no im- 
portant industrial centre are there any indications of the least 
slackening off inactivity. With regard to wages matters the over- 
time question is still troubling a few districts, and there are dis- 
putes, as already intimated, in one or two centres, whilst there is a 
movement on foot for a further advance of wages in the ship- 
building districts of the North of England. As yet there is no 
actually general movement for a further advance in wages, but in 
many quarters there is evidently an increasing feeling amongst the 
men in this direction. 

At a meeting of the Manchester Geological Society held on Fri- 
day, at Wigan, Mr. Greenwell, jun., M. Inst. C.E., F.G.S. 
described anew patentcolliery screen, which has been erected at Lord 
Vernon’s Poynton Collieries. The arrangement consists of a series of 
parallel online short-linked chains driven by engine power, and 
working between fixed bars of a particular section and of various 
widths. The coal is tipped on to the screen, and is carried for- 
ward by the chains, which travel at a slow speed, and as it passes 
forward, the dirt and dross is picked out by men, boys, or women, 
stationed at intervals along each side, and the various sizes of 
small coal drop through between the chains and bars into wagons 
placed below, the smallest size passing through in the first length, 
and the larger size in the succeeding lengths, until at the end of 
the screen the large coal is delivered, free from small 
and dirt, into the wagons placed ready to receive it. The screen 
may be erected of any length and with any number of sections, and 
by fixing a sufficient number of guiding pulleys for the chains to 
run over, the coal may be very accurately sorted into as many 
different sizes as required. The cost of erection, Mr. Greenwell 
stated, was comparatively small, and the screen might be fitted up 
and set to work without much interference with existing arrange- 
ments, A large amount of coal could be passed over one screen, 
and could be efficiently dealt with at a very low working cost. 
The following particulars with regard to two screens, which are now 
at work at Poynton, will be of interest:—Speed of chains, 73ft. per 
minute; quantity of coal dealt with, 100 tons per hour ; equals, for 
each screen, 50 tons per hour; working cost, jd. per ton; first cost 
of each screen, under £100, 

In the coal trade there is a decidedly less pressure of supplies 
than was the case a week or so back. The better qualities for 
house fire purposes have been in only moderate demand, and 
although steam and forge coals and engine classes of fuel continue 
in brisk request, consumers do not appear to have much difficulty 
in covering their requirements. The leading Manchester firms 
have advanced their sidings prices 5d. per ton upon round coal and 
engine fuel going into some of the outside districts, but this does 
not apply at all to Manchester and Salford. 

In the West Lancashire districts, prices, if anything, are a trifle 
easier, best coals at the pit mouth not averaging more than 13s., 
seconds about lls. 6d., common coal 10s. to 10s. 6d., burgy 8s. 6d. 
to 8s, 9d., best slack 7s. 6d. to 8s., and common sorts 6s. 9d. to 7s. 
per ton at the pit mouth. 

For shipment there is a good demand with steam coal, delivered 
at the ports on the Mersey, fetching 11s, 6d. to 12s, per ton. 

Good foundry cokes are quoted at about 22s, 6d. to 25s. per ton 
at the ovens, and makers are very firm at these figures. 

Barrow.—Severa fluctuations have occurred in the hematite pig 
iron trade during the past week, but the position of makers has 
been firmly maintained throughout; and although hematite 
warrants have come down to 76s, 6d. per ton, makers are still 
quoting firmly at 82s. per ton, net f.o.b., for parcels of Bessemer 
iron in mixed numbers, and 8ls. for No. 3 forge and foundry 
qualities: There is a fair business doing with makers, who} how- 
ever, are very largely sold forward, and are not di to 
increase their responsibilities of delivery except at full prices. It 





is a fact that several makers are badly situated at present in 
res} to deliveries, because they have not yet got rid of all their 
old orders taken at low prices, and it is actually costing them 
more money to make the iron they are now delivering than they 
can get for it. This ition will, of course, ease itself in time; 
but in the meantime high prices may give way to low ones, 

The greatest difficulty makers of iron have to contend against at 
present is the scarcity of coke. The supply for this district is 
chiefly obtained from the Durham and Northumberland coalfield, 
but the coke burners in that district are so full of orders that they 
cannot maintain deliveries. As a consequence of this, the Millom 
furnaces have been standing idle for several days, and at many 
other works in the district the furnaces have been put on short 
blast. The production of the district has therefore been reduced, 
and as there is no prospect of an early improvement in the supply, 
although it is being supplemented with cargoes by sea from South 
Wales, it is evident that the fact of short supplies of coke, and 
also of iron ore will tend to check any chance there is at present of 
an increased production of pig iron. 

Stores of pig iron have this week been increased 830 tons. Last 
week they were decreased 500 tons, so that since the beginning of 
the year they show a reduction of 330 tons, Thestocks of warrants 
now stand at 381,967 tons. 

Shipments from West Coast ports during the week amount to 
9309 tons of pig iron and 3739 tons of steel, making a total of 
15,048 tons, which, comparing with the corresponding week of last 
year, 18,992 tons shows a decrease of 3944 tons. e shipments 
to date this year represent 35,144 tons, and in the corresponding 
period of 1889 they reached 35,921 tons, a decrease on 1890 of 423 


tons. 

The steel trade is very briskly employed in all its branches, and 
orders are offering plentifully. Rails are still quoted at £7 5s. 
per ton for heavy sections, £7 15s. for light sections, and £8 10s. 
for colliery sections. There is still a large demand for all classes 
of steel shipbuilding material, and makers are fully sold forward 
for eight or nine months to come. The trade in blooms, tin bars, 
hoops, slabs, billets, forgings, and castings is very brisk. 

Shipbuilders and engineers are very well off for orders, and are 
likely to secure additional contracts during the early months of the 

ear. The Naval Construction and Armament Company has on 
and orders representing 30,000 tons of shipping an engines of 
60,000 indicated horse-power. 

Iron ore is in brisk demand, and orders are still greater than 
raisers can deal with. Native qualities are quoted at from 16s. to 
18s. per ton, net at mines. 

The coal and coke trades are firmer, and prices are advancing, 
because of the small deliveries. 

It is expected that the new steel works at Maryport will be 
started in about three weeks by Messrs. Hampton, Tozer and Co, 
Some delay, experienced in connection with the roofing of the 
Bessemer department, has, it seems, kept the erection of the plant 
back longer than was expected. 

One of the furnaces at Cleator Moor has been blown out to undergo 
necessary repairs, The new furnace in course of erection, with 
all the latest improvements, will not be ready for some time to 
come, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


MANUFACTURERS complain of the severe and sudden advances in 
the prices of fuel. The principal of one large firm told me this 
week that slack which they were buying in December at 5s. a ton 
was raised on January Ist to 8s., and on Tuesday morning intima- 
tion was received of a further advance of 1s. per ton, to take effect 
that morning. This makes production in some instances unprofit- 
able, as the firms cannot raise prices of finished goods with the 
same celerity as the sellers of raw material. The demand for slack 
is something extraordinary, and a similar remark applies to coke, 
which, in the better qualities, is now at 28s, and 30s. a ton, or 
more than double what it was a year ago. 

Mr. Benjamin Pickard, M.P., secretary of the Yorkshire Miners’ 
Association, has advised the coalowners to call a meeting and con- 
sider the relative value of wages and prices of coal. Household 
qualities, he said, were now from 4s. to 5s. per ton more than they 
were in 1888, Gas coal had advanced from 2s. to 3s. per ton over 
last July contracts, with an increase on new orders to an extent 
which was not exactly known. Engine fuel had gone up from 
3s. 6d. to 7s, and 8s. per ton, and coking fuel 166 per cent. He 
calculated that 30 per cent. on the 1s. 6d per ton, the average price 
of coal put into the pass-by in the workings, gives the workman a 
shade under 5d. per ton. If the owners considered that the work- 
men—the men who really got the coal—would be content, 
they were, in his humble judgment, making a grievous mis- 
take. He was pleased to see that in the North of England 
the men were demanding snother 15 per cent. advance, 
but looking at the matter from a ‘‘ coking” point of view, how the 
men could be satisfied with that moderate demand surprised him. 
About half the coal get in Durham was of a coking character. It 
was quite clear the owners had increased coke from 17s. to 37s. per 
ton, and they could well afford to pay 150 per cent. on prices paid 
for getting fuel, which ranged from 64d. to 94d. per ton for coking 
purposes. Mr. Pickard’s words are ominous of further trouble in 
the coalfield.: The fear is that the men, hearing such wild talk as 
150 per cent., may force the hands of their leaders, who, pressed 
from the rear, may precipitate a crisis which will undo the activity 
of the British coal and iron industry. 

An extraordinary business is being done at present in railway 
material for the Argentine Republic and South America. Messrs. 
Thos, Turton and Sons, Sheaf Works, and Messrs. Charles Cammell 
and Co., Cyclops Works, are heavily booked in springs for locomo- 
tive engines which are now being manufactured in Manchester and 
Leeds. The Cyclops Company is also supplying tires, axles, and 
springs for the South American railways, for carriage and wagon 
stock now being built at Birmingham. It is also making large 
quantities of steel rails at the Workington works, and fish-plates 
at Sheffield, also on South American account. Wheels and axles for 
the same market are being made in very large quantities by Messrs. 
Owen and Dyson, Rotherham. The Yorkshire Engine Company is 
also favoured with heavy orders for South America, and is also 
making wheels and axles for the United States. Permanent way 
material and rolling stock, to a great extent, is lying at Liverpool, 
waiting its turn for shipment to the Argentine Republic. 

The heaviest casting ever conveyed through the streets of 
Sheffield was a huge hammer block, weighing fifty-seven tons, all 
in one piece, which was taken on Sunday from the Park Ironworks 
—Messrs. Davy Brothers—to the River Don Works—Messrs. 
Vickers, Sons, and Co. The work was accomplished by Mr. W. H. 
Beeson, traction engine proprietor, Carbrook, the haulage being 
effected by means of three powerful traction engines, attached to 

a ponderous broad-wheeled ‘‘ drug,” constructed to bear a weight 
of eighty tons. Beyond the partial displacement of a few loose 
tramway rails, the block was deposited, without a single hitch, in 
the gun department of Messrs. Vickers’ premises. 

Further vigorous efforts are being made to suppress false mark- 
ing abroad. The Master Cutler—Mr. S. G. Richardson—presided 
over a meeting held at Sheffield, on Monday, to consider the 
advisability of making representations to the Government on the 
importance of pressing the question on foreign Governments. 
There were present representatives of the Cutlers’ Company, the 
Corporation, the Chamber of Commerce, and the Sheffield 
Federated Trades’ Council. Resolutions were carried setting 
forth the objects the conference had in view, and it was also 
resolved to request Lord Salisb to receive representatives of 
the four bodies as a deputation. e Right Hon, A. J. Mundella, 

~P., and Mr. C. B. Stuart.Wertley, M.P.; were requested to see 
the Prime Minister at the earliest opportunity, and ask him to 





grant the desired interview. 
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South Yorkshire enginemen are moving for an advance of wages. 
These workmen state that it has been usual to have their wages 
moved up and down with those of the colliers. They add that 
they are at some collieries the only class of workmen who have not 
yet obtained an advance, though in a few cases they have got the 
whole 20 per cent. advance equally with the other surface workmen 
about the colliery. It was resolved to send a circular to each col- 
liery r asking for such increased wages as would make a 20 
per cent. advance on July prices. The enginemen at a colliery 
are from two at the smallest concerns to a score at the largest. 
They include drivers of drawing engines, fan engines, — 
engines, hauling engines, &c., and their trade union—the Natio. 
Independent Engi ’s Protection Association—do not receive 
any one as member until he has charge of an engine for two years, 
and been successful at his work during that time. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
appears determined to lose no time over its authorised extensions. 
In asking for contracts for the construction of the new lines from 
Beighton to Chesterfield and Annesley to Nottingham, it is 
specified that the work is to be completed in eighteen months. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Last week a c took place in the Cleveland pig iron trade. 
Speculators gave evidence of renewed activity in a new direction, 
and prices fell considerably. At the beginning of the week con- 
sumers were buying somewhat freely; at the end they were stand- 
ing aloof, and legitimate business was almost at a standstill. This 
is not due to any “m—e in future prospects, but is mainly attri- 
butable to the action of operators at Glasgow. Brokers there have 
a strong objection to the establishment of a daily warrant market 
in London, and are doing their best to frustrate all attempts of 
London merchants in that direction. 

At the market held at Middlesbrough on Tuesday, but little 
business was done. Makers would not quote at all, and few 
merchants were willing to accept the reduced prices. For prompt 
delivery of No. 3 G.M.B., 6ls. was the figure realised, when the 
market opened, but before the close 6d. more was asked and 
obtained. This is equivalent to a reduction of about 4s. per ton in 
a week. Forge iron, which was 64s. to 64s. 6d. per ton last week, 
has fallen to 60s. 6d., buyers offering 6d. less. 

There are no transactions in warrants to report at Middlesbrough, 
but at Glasgow some have changed hands at 61s. to 61s. 3d. per ton. 

The stock of pig iron in Connal and Co.'s’ Middlesbrough store 
increased 425 tons last week, whilst at Glasgow there was a decrease 
of 5734 tons. 

The demand for manufactured iron is rather quieter than it was, 
though all the works are fully employed. Prices are about the 
same as quoted last week, viz.:—Ship plates, £8 5s.; boiler plates, 
£9 5s.; common bars, £8 5s.; best bars, £8 15s.; and ship angles, 
£8—all free on trucks at makers’ works, less 24 per cent. discount. 

There is a good demand for steel rails, heavy sections being 
quoted at £7 to £7 5s. per ton. Orders for steel ship plates are 
not quite so numerous as they were. 
and that of angles, £8 10s. per ton. 

The old-fashioned saying that a person whose abilities are 
estimated at a low level “ will never set the Thames on fire” is 
one which it has always been considered absolutely safe to make 
use of in respect of any person whatever, inasmuch as to set a 
river on fire has hitherto been regarded as an impossibility. 
Nevertheless, the river Wear was actually on fire on the 8th inst., 
or at all events a large quantity of petroleum floating upon its 
surface was in a state of ignition, and apparently unaffected by 
the water below. A petroleum vessel, called the Wildflower, was 
lying alongside the Manor Quay for repairs. The water from the 
bilges, mixed with refuse oil, was being pumped out, and the 
latter, of course, floated on the top of the water. A hot rivet 
falling from a ship under construction close at hand set it alight, 
and immediately an enormous body of flame rose from the river, 
and set fire to various ships and to an adjacent wharf. A man who 
jumped into the water from a burning vessel was drowned, and 
very considerable damage was done to the shipping and waterside 
property in the neighbourhood. The Wildflower itself was partially 
destroyed. The will amount to many thousands of pounds, 
and will probably lead to some litigation. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been very irregular this week, 
with frequent and wide fluctuations in prices, and a very large 
speculative business appears to have been done. There is much 
difference of opinion as to the future probable course of the 
market. Smelters and iron and steel manufacturers have good 
orders in hand, but some hesitation is manifested with regard to 
the placing of fresh contracts. 

The past week’s shipments of pig iron reached 8288 tons, 
against 6050 in the corresponding week of last year. Of the total 
Italy took 1600 tons, India 260, Australia 230, Holland 210, Spain 
and Portugal 170, United States and Germany 135 each, and the 
coastwise shipments were 4866, against 3965 tons. 

Withdrawals of pig iron from Connal and Co.’s Glasgow stores 
are on a more extensive scale than before. The Scottish founders 
are using very large quantities of this iron, while a considerable 
amount of it is also being shipped abroad. 

The prices of the special brands of makers’ pig iron are well 
maintained :—Coltness, f.o.b., at Glasgow, No. 1 is quoted at 80s., 
No. 3, 70s.; Langloan, 78s. 6d. and 70s.; Summerlee, 78s. 6d. 
and 70s.; Gartsherrie, 77s. 6d. and 70s.; Calder, 77s. and 68s. 6d.; 
Carnbroe, 65s. and 64s.; Clyde, 75s. and 67s. 6d.; Govan, 66s. and 
65s.; Shotts, 77s. 6d. and 70s.; Glengarnock, at Ayrshire ports, 
77s. 6d. and 69s. 6d.; Dalmellington, 70s. and 69s.; Eglington, 
66s. and 65s. 6d.; Carron, at Grangemouth, 80s. and 70s. In the 
cases of Govan and Calder the makers’ prices are considerably 
higher than the above figures, at which merchants offer business. 

There is a quiet business doing in Spanish hematite ore. In 
consequence of the very material advance in prices for delivery this 
year, imports were hurried forward in the month of December, 
when the total arrivals in the Clyde, brought by a fleet of thirty- 
two vessels, amounted to 47,144 tons, which was 10,000 tons more 
than in the corresponding month of 1888. Within the last few days 
sales have been made here of Campanil ore at 12s. 6d., and of 
Rubio at 10s. per ton, f.o.b. at Bilbao. The freight to Scottish 
ports varies from 7s. to 7s. 6d. per ton, which has to be added to 
the above figures in order to give the prices delivered here. The 
total imports of this ore into the Clyde in 1889 reached 477,334 
tons, compared with 416,244 in 1888, and 406,647 in 1887, the quan- 
tity imported in 1886 being 293,086, while 354,147 tons were 
imported in 1885. 

Juring the past week a large quantity of iron and steel manu- 
factured goods was exported from Glasgow, including locomotives 
worth £850 for Barbadoes, £9000 for Bombay, and £10,000 for 
Japan; machinery worth £14,500; steel goods, £11,000; sewing 
machines, £12,700; and iron manufactures to the value of £32,300, 
the latter being exclusive of the week’s exports of pig iron. The 
prospect seems to be a very favourable one for these exports during 
the current year. 

Last week’s quarterly meetings in England exercised a vei 
good effect upon the manufactured iron trade here, and the Scote! 
makers advanced their prices all round. The rates now current 
are 10s. per ton above those quoted before Christmas. Common 
bars range from £8 12s. 6d. to £8 17s. 6d.; best bars, £9 2s. 6d. to 
£9 7s. 6d.; [past and hoops, £9 10s.; sheets, £10 10s.; nail rods, 
£8 15s.; and angles, £8 12s. 6d., these rates being all less five per 
cent. discount for each at the end of the month following delivery. 
Makers are well supplicd with orders, and there has recently 


The price current is £9; 


sprang up aconsiderable demand for unbranded iron for the Indian 
market. 

Thesteel trade is so well filled up with orders that some makers 
cannot promise delivery of new work in less than from four. to six 
months ahead. Prices of steel are very firm, but the makers have 
not as yet made any further general advance. 

The coal trade is opening out in a very satisfactory manner. 
Home requirements for manufacturing pu are on @ very 
extensive scale, and there is also a brisk trade in the shippi 
department. In fact, shippers are in a position to load a good 
many more vessels if they could obtain guarantee of delivery of 
cargoes within a specified time. Ell coal is much in request and 
difficult to obtain, and its price is risen about 9d. per ton since the 
beginning of the year. ere is also an active trade in main coal, 
which has had an advance of 3d. to 6d. per ton, Splint and steam 
coals are firm at former prices. 

The miners have put forth a demand for advanced wages. In 
the Hamilton district they ask as much as 1s. additional per day. 
The masters look upon this request as altogether extravagant, but 
if trade keeps good it is not unlikely that a partial concession will 
be made to the men. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


It is gratifying to announce that the ry party in the councils 
of the colliers has prevailed, and that by a large majority. The 
important meeting which was to decide this was held at Aberdare 
on Saturday. After a few preliminaries the roll was called, when 
it was shown that 48,228 colliers voted for accepting the employers’ 
proposals, and 29,289 against. This gave a majority of 27,939—a 
most satisfactory ending, as the representatives of the minority, 
after a little discussion, fell in with the majority. 

A great deal of praise is due and given to Mr. Abraham—Mr. 
Mabon—for his successful efforts in the crisis. He and his col- 
leagues have obtained good terms for the men, and the colliers 
should now be satisfied that they will have a just share in a rising 
market at all times. As he has shown, when there was no scale 
and prices were at their highest, coal was selling at 20s. to 23s., 
and at an average of 16s. 6d. for eighteen months. Yet colliers’ 
wages only went up 424 per’cent. Under the proposed new scale, 
when coal sells at 11s. 14d. their wages will be 324 per cent. above 
the standard, and at 16s. 6d. they will have 40 per cent. more 
than they ever got when they had no scale. 

The result of the Aberdare conference was to harden prices at 
once, and though the stormy weather has told upon exports, the 
condition of the trade is sound and satisfactory, and in some de- 
scriptions of coal unusual prices prevail. 

Steam coal on Monday rose at once, and as much as 15s. 6d. was 
had for best. Since then there has been a little fluctuation, and on 
Wednesday prices were firm at 15s. to 15s. 3d., seconds are at 
13s. 9d. to 14s. 3d., and small firm at 7s. 3d. In house coal there 
has also been an advance, particularly in small. Large is quoted 
at 14s. to 14s, 6d. and small is now up to lls. This high figure 
shows the needs of coke makers, and the flourishing state of the 
steel trade. 

Coke maintains its high figures, and 25s. and 26s, are readily 
had. Patent fuel is at 13s. 6d. to 14s. Pitwood not quite so firm 
at last week’s prices, 17s. to 17s. 6d. The slight decline is owing 
to the great quantity received of late, principally from France and 
Holland. 

Coalowners say that the Belgian strike has told strongly upon 
the Welsh coal trade, and that a busier time than ever is ahead. 
Most of -the pits are being worked at high pressure, and the new 
sinkings are progressing well. 

I expected to have reported progress at Pwllypant this week. 
The steam coal is now likely to be struck any day. 

There is now only one good virgin taking left open upon the 
Merthyr Valley, and this has not been taken, evidently on account 
of engineering difficulties. The coal has a ‘‘roll” in the direction 
of Caerphilly, but experts say that by care in sinking and opening 
out in a certain direction this “rol]” may be turned to account. 
The “‘ taking” represents about two miles of coal, and may be had 
for a royalty of 6d. So there is a good field for the future yet. 

The steel trade isas buoyant as ever, and the difficulty in sup- 
plying orders remains unchanged. The increase of furnace power 
in the country has not been great. It is now, however, becoming 
a serious question whether a marked increase is not imperative. 

The new Dowlais, on the Cardiff moors, has shown another 
forward avy t the. new manager, Mr. Enoch James, late deputy at 
Blaenavon, having been appointed. As the works get nearer com- 
pletion some other indication may be expected, showing that one 
great feature of the scheme is plates for shipbuilding. 

The whole of the works in South Wales and Monmouthshire are 
as busy as possible, and gqod cargoes of rails have been sent away 
during the week—900 tons to Buenos Ayres, and over 800 tons to 
Santé Fe, Port Lima, &c. The bulk of the make continues to be 
pig, tin bar, merchant bar, and steel sheets, and prices, as will be 
seen, are well maintained. Glasgow pig, 62s. 10d.; Middlesbrough, 
61s. 6d.; hematites, up to 79s. 9d.; Welsh bars, £8 5s. to £8 10s. ; 
sheet iron, £10 to £11; steel, to £12. Rails, £7 to £8 10s., 
according to specification; Bessemer blooms, £7 7s. 6d.; bars, 
£7 15s.; Siemens bars, £8 2s. 6d. 

Great quantities of ore have come in from Bilbao, Decido, and 
elsewhere ; little sales under 17s. 6d. Quantities have been received 
by Ebbw Vale, Blaenavon, Dowlais, Swansea Hematite Company, 
and consignments by Decido Company. 

Pig iron has come in freely from Workington, Ulverston, Glasgow, 
Duddon, Maryport, and Middlesbrough. 

The fluctuation in pig brought about by “ bears,” it is inferred, 
has led to some battling in tin-plates, buyers holding off. Stocks 
are now large, over 200,000 boxes; but clearances by steamers, 
expected daily, will soon reduce. Makersare firm in withstanding 
any reduction. On Wednesday cokes were quoted 16s. to 16s. 6d. ; 
B s and Si , to 18s. 6d.; 41,648 boxes left Swansea last 
week. Shipments from Newport, too, were large, and considerable 
cargoes went to Bristol. 

Swansea shipments for December, 1889, showed an increase of 
20 per cent. over 1888. A good deal of this has been so much 
subtraction from Liverpool. 

North Wales colliers have had an advance of 10 per cent., and 
now the Forest of Dean miners are agitating for a similar conces- 
sion. The miners are not acting in the most manly way for attain- 
ing — object, as they deride the Welsh colliers for giving way 
so easily. 

I note, by glancing at the statistics for Cardiff port during 1889, 
that in round numbers twelve million tons of coal, coke, and patent 
fuel were exported. This beats the record, and probabilities are 
that this will be maintained, if not exceeded, during 1890. The 
total exports of coal from Cardiff last week were 150,000. Coast- 
ing total of Newport was 13,000 only; Swansea shipments 18,800. 
The storms had something to do in the two latter cases. 

A Bilbao laden steamer and a coal steamer came into collision in 
the Usk River a day or two ago, with the result that the one laden 
with ore went to the bottom. She has since been raised and cargo 
discharged. 

150 candidates have applied for the surveyorship of county 
roads, &c. The appointment is with the County Council, and 
will be decided this week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE year now completed signifies for the iron industry a period 
of elevation such as has not been known for a long time. 





As early as the end of 1888 great hopes ~— to be entertained in 
this respect. Looking back, as we now do, we must admit that, 





—— 
a 


for the ter part at least, they have been fulfilled. The steadj 
ness in Cocteest has, it is true, been repeatedly and unfavourably 
interrupted by labourers’ strikes, but, after overcoming thes 
difficulties, the state of the market has become all the more firm 
Iron ores were in good request from January till April, and 
the Siegerland and Pepe’ mines, in spite of most vi 
ous output, were hardly able to cover the wing demand 
Prices rose slowly but steadily till beeing” of May, 
when the strike cast its shadow on the ore trade. Ther 
was a relapse in July, but towards the latter of the 
year prices rose again at a quick pace. Inland mines were 
m many cases unable to cover the exceedingly strong demand, and 
— quantities of Spanish ores were brought to market, the 
uction of sea freights in the inning of the year having 
greatly facilitated the import of foreign ores. The pig trade has 
been developing most favourably during the year. Of course 
production had suffered a severe shock by the strikes, and eyon 
when this came to an end, could not at once return to its former 
pace. This is shown by the fact, that, although the great strike 
ceased with the end of May, the | ve tyne of pig in July was 
20,000 t. less than in March and April, and increased by about 
5000 t. only in the following month. Meanwhile demand had 
become so strong, that the works were unable to fulfil their 
engagements, and large quantities had to be imported from 
England and France. Under these circumstances the beneficial 
activity of the pig iron convention was universally acknowledged 
and a prolongation of the syndicate till the end of 1891 agreed upon, 

The d 1 for spiegelei has, on the whole, been steadily 
increasing in 1889. While the production of pig iron in Germany 
and eee from 1878 to 1888, rose from 2,147,072 tons per 
annum to 4,258,471 tons ; the production of steel rose from 570,328 
tons up to 1,785,354 tons. The prices of spiegeleisen advanced 
rapidly, towards the end of December just 73 per cent. In 
January the 10 to 12 per cent. grade was noted M. 59 per ton, in 
July M. 67, in December M. 102. The demand for forge pig was 
much stronger still. In January M. 5] to 52were paid, in July 
M. 67, and in December M. 90 to 91. Foundry pig has been in 
steady request ; in January it was quoted M. 61, in July M. 66 and 
in December M. 100 to 101. The use of basic has made steady 
progress, and while this sort has been in good call all through the 
year, we find Bessemer rather neglected during the first quarters, 
but a decided improvement in prices took place in August. Basic 
was noted M. 46 in January, M. 47 to 48 in July and M. 77 to 78 
in December. Bessemer M. 55 in January, M. 57 to 58 and M, 9 
to 95 in December. . 

Bars have been in disproportion to the raw materials ever since 
the beginning of last year, the syndicates only advancing gradually, 
or rather following after the raw iron, At first bars were raised 
slowly—M. 2°50 p.t.—but after the second quarter upto M. 15p.t. 
Export business in bars has become more difficult from month to 
month, and grave doubts are entertained as to the future develop- 
ment of export trade. October shows a decrease of 25 p.c. against 
export business in the previous year. In January bars stood at 
M. 127 p.t.; in July, M. 140; in December, M. 187 to 190. 

Girders had a brilliant time all through the year. In the hoop 
_ an exceedingly brisk demand had been maintained ever since 

anuary. 

Plates rose from M. 170 in January to M. 250 p.t. in December, 
The sheet trade was much more favourable than the year before, 
advancing from only moderate employment and prices to a decided 
rise. The price of sheets rose from M. 152 p.t. in January, and 
M. 175 p.t. in July, to M. 250 to 255 in mber, In spite of the 
rapid general rise of the iron industry, the wire business alone 
continued to be very unfavourable. The drawn wire and wire nail 
trade was, if ible, even less satisfactory. Attempts to recall 
into life the old wire syndicate were frustrated by the resistance of 
a large Westphalian works. For foundries and machine factories 
the past year has been very favourable. Although the works were 
joining in the universal complaint that the prices could not follow 
those of the raw materials, still, on the whole, the year 1889 must 
be marked as a general success. 

In the shipbuilding line great activity has been prevailing during 
the greater part of the year. Towards the end of the year demand 
increased considerably in all branches; and in some cases works 
were obliged to refuse orders, being unable to execute them at the 
terms stipulated. The wagon factories have had an excellent time 
of it, through the enormous stock of carriages, &c., given out by 
the State. Large orders given out in the last quarter will secure 
employment far into the new year. The prices of rails are also 
showing clearly the p of the iron business, In the beginning 
of 1889 M. 124°10 and M. 128 p.t. was the lowest offer for rails, 
showing an improvement against a tendering in the last weeks of 
1888, when rails were offered lowest at M. 117 and M. 119 p.t. 
ag stand at present M. 160 to 165 p.t. at works. 

ithin the German Customs Union the production of pig iron 
was for the first ten months of last 
3,530,647 t. in 1888, and 3,204,416 t. in 1 

The export of iron and steel was during the first three quarters 
of 1889 as follows :—Pig iron, 167,532 t. in 1889 against 121,191 t. 
in 1888; manufactured iron, 597,545 t. in 1889 against 636, 109 t. in 
1888; machines, 54,614 t. in 1889 against 57,231 t. in 1888. 





i 3,606,865 t. against 
7. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 11th inst., Earles’ Shipbuilding and Engineer- 
ing Company, Hull, launched from their yard two new steam 
fishing vessels, the Electric and Frolic, which they have constructed 
for the Grimsby Steam Fishing Company. These ships are 
106ft. 9in. long by 20ft. 6in. beam, by lft. 6in. depth, and are 
intended for deep-sea line fishing. They are exceptionally strong, 
being greatly in excess of Lloyd’s requirements for scantlings for 
their 100 A class, and have provision in holds, in addition to the 
fish well, for the storage of fish, ice, &c. They will be fitted by 
the builders with triple compound three-crank engines, having 
cylinders 12%in., 20in., and 32in. diameter respectively, with a 
stroke of 22in., and a powerful steel boiler made for a working 
pressure of 1501b. per square inch. 

On the 13th inst., Messrs. Earle’s Shipbuilding and Engineering 
Company, Hull, launched the steel screw s.s. Liberty, which they 
have built to the order of the Co-operative Wholesale Society, 
Manchester, for their special trade between Hamb and Goole. 
She is classed 100 Al at Lloyd’s, of the following dimensions :— 
Length, 225ft.; breadth, 33ft.; depth of hold, 12ft. lin.; and has 
a poop, bridge, and topgallant forecastle, acc dation being 
provided in the former in a substantial and handsome manner for 
captain, officers, and passengers, and for the crew in forecastle. 
There is ample water ballast and fg means for the rapid 
loading and discharging of cargo. She is schooner rigged with 
two pole masts, and has a good spread of fore-and-aft canvas. 
She will be propelled by a set of triple-expansion three crank 
engines, having cylinders 24in., 39in., and 64in diameter, by 33in. 
stroke, and it is anticipated that these engines will drive the ship 
at a high rate of eal. 

On Tuesday, the 14th inst., the s.s. Matatua, which has been 
built by Messrs. Robert omy and Company, of Newcastle 
and Hebburn, for the Shaw, Savill and Albion Company, was taken 
on her trial trip. She is a steel spar-decked vessel of the following 
dimensions, viz., length, 340ft.; breadth, 41}ft.; depth, 29ft.; and 
she has been specially fitted up for the New Zealand frozen meat 
trade. A very complete system of insulation has been adopted in 
her holds and between decks, and there are three powerful 
refrigerating engines by Messrs. Haslam and Co., of Derby. 
The propelling machinery consists of a set of triple expansion 
engines of about 1700 indicated horse-power, and the vessel 
attained a mean speed of 11°8 knots on four runs over the measured 
mile, 
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AMERICAN NOTES. ; 
‘rom our own Correspondent. 
“ New YORK, tg lst, = 

‘ yast three months users of raw 
~— pty ‘American iron trade have been 
a y very extensive purchases. An advance 
oy ay rices of raw material inside and outside 
of the Fon trade is attracting general attention. 
The projection of new manufacturing establish- 
piel of all kinds has been phenomenal. Builders 
d contractors have done more work this year 
pre in any previous year, and now have more 
work in sight than ever before. N othing but the 
bsence of activity in railroad mag e pre- 
a sted aft actual “boom ” in prices. 1s years 
a truction will reach somewhere in the nei h- 
tourhood of 3500 miles; but had it amounted to 
10,000 to 12,000 miles, as was expected early in 


three, nor more than seven; qualification, 75 
shares; the first are Messrs, John Hick, Alex. 
Brogden, and T. J. Bewick; remuneration, £100 
per annum each, with £50 additional for the 
chairman. Solicitors, Messrs, Smiles and Co., 15, 
Bedford-row, W.C. 


Argentine Inter-Provincjal Railway Company, 
imited. 

This company was rage on the 7th inst., 
with a capital of £1,200,000, divided into 9000 
preference and 3000 ordinary shares of £100 each, 
to acquire, construct, equip, and work railways 
and their appurtenances, tramways, lines of tele- 
graph, telephones, or other means of communica- 
tion or appliances, in the Argentine Republic. 
The subscribers are :— 


Ord. 
E. T. Botwright, 23, Sutton-place, Hackney, 





ear, it would have created such a d 
pe yor and furnace products as would have 
aviv en prices 5 dols, to 10 dols. per ton higher. 
Promoters, investors, and financiers who are 
‘ng to discount the future are anxious 
endeavouring - Neila extent 
to reach some conclusion as to the probable ex n 
f railroad construction during 1890, Should it 
7 h 8000 or 10,000 miles, the resulting demand 
ml of necessity push prices considerably above 
seesent limits. No. 1 foundry iron has reached 
dols, at tidewater markets ; No. 2, 19 dols.; 
orey forge, 17°50 dols. to 18 dols. Bessemer pig 
a4 from 2 dols. to 5 dols. above No. 1 foundry, 
Steel billets are 9 dols. to 10 dols. higher than 
the lowest point reached two years ago. Steel 
rails, which sold not long ago at 26 dols., are now 
strong at 35 dols, to 36 dols, in eastern markets, 
and will probably go higher. This advance is 
due to the increased cost of raw material. : 

Employers and investors are anxiously watching 
labour. There are strong probabilities of a 
general strike in the spring among those classes 
of workmen not paid by schedule. Fortunately, 
most of the ironworkers are bound by yearly con- 
tracts, which terminate in June. Outside of these 
lines, however, there is danger of strikes for 
higher wages and shorter hours of labour. 
Already mutterings indicative of discontent are 
heard. The Federation of Labour, which met in 
Boston a short time since, resolved upon a strike 
for an eight-hour day in certain localities and 
trades. When this firebrand is thrown into the 
midst of discontented labour—and American 
labour is always discontented—it may ignite more 
than the labour leaders contemplate. Builders 
and manufacturers are anxious to avoid any out- 
break on the part of workmen next year, as busi- 
ness was never better, and the  rospects for new 
work never more flattering. 

There is great need of more machinery and 
more producing capacity in every direction. The 
machine shops are all crowded with work. The 
car builders are booking orders very rapidly, and 
it is estimated that by the Ist of March they will 
have work six months ahead. The Baldwin 
Locomotive Works, at Philadelphia, turning out 
nearly three locomotives per day, is receiving 
heavy orders. ‘he rail companies have been 
moving rather slowly in the matter of supplying 
rolling stock, motive power, and equipments 
generally; but the better returns of the past few 
months have modified their policy, and there is a 
general movement among the managers to buy 
everything necessary to put their properties in 
first-class condition. The lc tive and car 
builders are the first to feel the benefit of this 
departure. The steel rail makers speak with con- 
fidence of the orders about to be received from 
the railroad companies for repairing purposes, 

Traffic is extraordinarily large, and dividends 
recently announced by most of the leading 
systems show a general improvement. In some 
sections of the country there is more merchandise 
than there are cars to move. The Pennsylvania 
Railroad Company, operating between this city 
and Chicago, are making very liberal expenditures 
to take care of the heavier volume of traffic which 
is crowding into its system. The Atchison has 
been re-organised, as foreign bondholders well 
know, and upon a basis which promises more 
gratifying returns. Gould’s Missouri system is 
now being rehabilitated, and with another good 
crop year, its earnings will mount up to the limits 
promised years ago, 











NEW COMPANIES. 
THE following companies have just bee’ is- 
Ph g panies have jus n regis 





Loudon and General Exploration and Developing 
5 Company, Limited. 

This company was registered on the 6th inst., 
with a capital of £100,000, in £10 shares, to carry 
on mining operations. A provisional agreement 
of the 23rd ult., between Wm. H. Burrell and 
Wm. Young will be adopted. The subscribers 
are:— 


A. Burrell, 165, Fenchurch-street, solicitor .. 

H. J. Wright, 165, Fenchurch-street, solicitor 

8. Thompson, Fenchurch-street, solicitor .. .. 

H. W. A. r, Fenchurch-street, advocate 
Supreme Court of Transvaal.. .. .. .. 

: 1 ——_ vecaareatieeet, solicitor .. .. 
+ M. Maclure, 11, Queen Victoria-street, agent. . 

G. F. Bonner, 165, r, hurch-street, licite . 


The number of directors is not to be less than 
three, nor more than five; qualification, 50 shares ; 
the subscribers are to appoint the first; remune- 
ration, 20 per cent. of the net profits. Solicitors, 
Messrs, Bonner, Wright, and Co., 165, Fen- 
church-street. 








Aqueous Works and Diamond Rock Boring Com- 
i pany, Limited. 

This company was registered on the 7th inst., 
with a capital of £25,000, divided into 12,000 
preference and 13,000 ordinary shares of £1 each, 
to effect a re-construction of the company of the 
Same name, in liquidation, The subscribers are: 

bs) 
J. K. Gulland, 16, Cambalt-road, Putney-hill, 
mechanicalengineers .. .. .. .. .. .. 
D. Urquhart, C.B., 11, Victoria-street |. |. !! 
“' bd 4, The Sanctuary, secretary to a com- 
. Froer, 200, Lambetin-road, ‘mechanical ‘engi- 
A. Nechan, 20, Crozier-strect, Lambeth, ‘engineer 
+ Murray, 2, Grafton-cregcent, N.W., hone a 
+ White, 1, Sefton-villas, Sutton, Surrey, clerk 
The number of directors is not to be less than 


ee ee ee) 





E. Foster, 64, Gaisford-street, N.W. Neat seta 4 
W. J. Yeoman, 89, Brayard-road, Peckham... .. 
J. Alexander, Danby-street, Denmark Park, 8.E. 
J. A. Fuller, 4, Wyatt-road, Highbury .. .. .. 
J. Stevenson, 23, The Green, Richmond, solicitor 
J. me Chapman, Wellington-street, Woolwich, 

cler ie aa! am: ee rs ete 


at tet tat et ttt 


The number of directors is not to be less than 
three, nor more than seven ; qualification, £500 in 
preferred shares; the subscribers are to appoint 
the first; remuneration, £3500 per annum, 
divisible. Solicitors, Messrs, Ashurst, Morris, 
Crisp, and Co., 6, Old Jewry. 





Fry, Tanson, and Company, Limited, 
This company was registered on the 10th inst., 
with a capital of £20,000, in £5 shares, to take 
over the business of the above-named firm, and 
to trade as ir ters, iron facturers, steel 
converters, and general engineers, The sub- 
scribers are :— 





8 
“Theoden Fry, M.P., Darlington, iron manufac. 
urer es ee oe oe ee oe oe ee oe 
W. Moses, Darlington, accountant .. 
F. W. Wood, Darlix m, optician .. .. .. 
E. Hutchinson, Darlington, solicitor .. .. 
E. W. Jones, Darlington, ironworks manager 
_L_M OO” =e 
*J. P. Fry, Darlington, ironfounder  .. .. .. 
The number of directors is not to be less than 
three, nor more than five, the subscribers denoted 
by an asterisk being two of the first; qualifica- 
tion, 25 shares. The company in generai meeting 
will determine remuneration. Solicitors, Messrs, 
Hutchinson and Lucas, Darlington. 


rer at 





Loudon Paper Mills Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £75,000, divided into 4990 ordi- 
nary shares of £10 each, and 100 founders’ shares 
of £1 each, to carry on business as paper manu- 
facturers in all branches. The subscribers are :— 

Ord. Fo'nders’ 

shares. shares. 
*T. L. Roberts, Bedford Park, Croydon.. 1 .. — 
R. . Wilkinson, 2, Elmwood-road, 

| “yeaa are aeneias True 
*A. L. Poulter, 6, Arthur-street W., E.C., 

wholesale stationer .. .. .. .. .. 1 .. 60 
“A. E. Reed, Highdene, Sidcup, paper 

(Paes ae 
E. C. D. Poulter, 6, Arthur-street West, 

wholesale stationer .. .. .. .. .. 1. — 
*G. Griffiths, J.P., 24, Fitzjohn’s-avenue, - 

N.W. oe EP Oe Oe eee 
A. J. Rhodes, Chislehurst .. .. .. .. 1... 

The number of directors is not to be less than 
three, nor more than six; qualification, £500 in 
shares or stock; the first are the subscribers 
denoted by an asterisk, and J. G. Rhodes, of 7, 
Southwark-street, S.E.; remuneration of ordinary 
directors, £75 per annum each. Messrs. A. L. 
Poulter and A. E. Reed are appointed managin, 
directors. Solicitor, Mr. W. W. Young, 118 an 
119, Newgate-street. 





New Ashestos Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £120,000, in £4 shares, to 
—— the busi of asbestos manufacturers 
and merchants carried on by the Société Fran- 
caise des Amiantes, at Tarascon, France, and 
elsewhere, including certain asbestos properties 
in France and Italy. The subscribers are :— 





8 
~~ Pound, 81, Leadenhall-street, manufacture: 


1 

. W. Maynard, 34, Gracechurch-street .. .. 1 
W. B. bala a C.E., Rosslyn, Ealing .. .. .. 1 
H. H. Hyde Clarke, 32, St. George’s-square, S. W. 1 
J. Simpson, Hampton Wick, merchant. . 1 


W. Field, 22, Buckingham-street, Strand, engi- 
neer.. as) ree oe ee oe ie: aoe ee 
W. M. Donelly, 37, Lombard-street, secretary .. 1 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; remuneration, £700 per 
annum, with an additional £100 for the chair- 
man, and in addition, one-tenth of the profits of 
each year after payment of 6 per cent. interest ; 
} ena £ in ordinary shares or stock. 
Solicitors, Messrs. Michael Abrahams, Sons, and 
Co., 6, Old Jewry. 





Volcanic Aération Company, Limited, 
pany, 


This company was registered on the 10th inst., 
with a capital of £100,000, in £1 shares, 1000 of 
which are founders’ shares, to acquire from R. A. 
Panchaud, of 43, Great Tower-street, certain 
patent rights for improvements in the methods of 
apparatus for the discharge and bottling of 
aérated liquids, The subscribers are :— 


A. J. Lyon, 25, Bury-street, E.C., accountant 
E. G. Crowder, 166, Antill-road, Bow, clerk... 
E. White, 285, Corfield-street, Bethnal - green 
stationers’ assistant... .. .. .. .. .. .. 
W. Rolfe, 77, Gwynne-road, Battersea, retired 
hae ae ee o4 
W. J. Green, 156, Shirland-road, W.. .. .. 
A. J. Nevill, Claremont-road, Highbury... .. 
R. J. Thomson, 111, Kennington Park-road. . 
The number of directors is not to be less than 
three, nor more than seven ; the first are Mr. 
W. G. E. Macartney, M.P., Mr. William Hudson 
Col. F. A. Hutchins, Mr. 8. V. Kemp, and 
Mr. Algernon B. Jackson, (managing director) ; 
ualification £100 in shares or stock ; remunera- 
tion, £1050 per annum, divisible. Solicitors, 
Messrs. Nash, Field, and Withers, 12, Queen- 
street, E.C, : 


Shares 
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THE PATENT JOURNAL. 


Condensed trom the Journal of the Commissioners of 
Patents, 


Application for Letters Patent. 


*,.* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 
lst January, 1890. 
Lacino of Boots, H. K. Simson, Richmond. 
Bicycies, G. W. Moon, London. 
Knittinc Macuines, C. de Negri, London. 
Corree Pors, G. E. Cory, Cambridge. 
CoatinG Surraces with Paint, &c., K. H. Cornish, 
London. 
Printine Apparatus, F. J. Bowditch, London. 
ParaF¥FIin and other O11 Lamps, J. Lane, Preston. 
Drawinc, &c., Paracon Wire, J. Edmonds, Bir- 
ming’ . 
Revier Apparatus for Vatves, P. Fisher and G. B. 
ic! 5 w-in-Furness. 
10. AvromaTic TELEGRAPH Gear, P. Fisher and G. B. 
Richards, Barrow-in-Furness. 
ll. Sea AncHors, J. Sample and J. Dick, Newcastle- 
on-Tyne. 
12. ENcLosinc Maps, &c., E. C. J. Devis.—(F. Vulentine, 
United States.) 
13. Furnaces of Borers, G. Tolson and J. E. Tolson, 
Halif 


Shee 


© exe 


lax. 
14. Pin for HotpinG Pirns of Yarn, G. and J. Burns, 
radford. 


15. PLayinc Games, H. Davey, London. 
16. TREATING WATER for PREVENTING ACTION on LEAD, 
. Smillie, Sheffield. 

17. Taps, &c., G. Rydill, Sheffield. 

18. MeTraLiic UnperFraAMeEs, R. K. P. Craven, Leeds. 

19. SELF-acTING Power, E. M. Jones, Barmouth. 

20. Macuine for CurtixG, &c., Giass, J. R. Palmer, 
Birmingham. 

21. Apparatus for WasHinc Ores, R. Angus, Glasgow. 

22. FLower Stanp, &c., Messrs. Graham and Biddle, 
London. 

23. Berrer Firrine of Lares’ MiLuivery, 8. Symons, 
Guernsey. 

24. Savery Vaves, T. C. Olney, Manchester. 

25. UNDER-GARMENTS, P. H. Lee, Glasgow. 

26. Focussinc Appiiance, R. Williams and L. Inger, 
London. 

27. Distiniine Ons, A. M. Clark.—(D. Dull, United 
States, 

28. AUTOMATIC APPARATUS, R. Cresswell and M. Heslop, 
London. 

29. Exvecrricat Coatine of Metats, 8. V. Dardier, 
London. 

30. PostaL Tubes, E. de Pass, London. 

$1. Boxes for BLackine, B. L. White and 8. C. Shewell, 
London. 

32. Facrnec, &c., CHAMFERING ScREW-NUTS, P. Koch, 


33. Fountain Pens, G. Pickhardt, London. 

34. Burners of Hypro-carzon Licuts, F. W. 8. Stokes, 
London. 

35. Mititary Equipments, A. Firmin and C. A. Jones, 
London. 

36. BorrLe Necks, R. Brotherhood, London. 

37. Two-WHEELED Roap VEHICLES, W. F. 
Chelmsford. 

38. Vessets for Hotpinc Lupricants, F. Cooke, 
London. 

39. Raw Materiats for Dye Srurrs, R. J. Friswell, 
London. 

40. Decoratinc Woop, C. Hettwig and F. Heckner, 
London. - 

41. Avuromatic Apparatus for Issuinc Tickets, T. H. 
Jones, London. 

42. Casies, W. 8. Smith, jun., London. 

43. Hanp Warmer, J. C. Robertson.—(W. M. Camptell, 
New Zealand.) 

44. Scoops for CuHarcinc Gas Retorts, 8. J. Ball, 
London. 


Smee, 


2nd January, 1890. 


45. Dritts for Sewine Seeps, &c., A. E. Ragg, Jersey. 

46. KNEELING Hassock with UmBrecia Rack and Hat 
Stanp CombBinep, W. H. Barwell and H. Parr, 
Radcliffe-on-Trent. 

47. Furnaces, W. F. Mason, Manchester. 

48. Burren and CHerese Cutrer, G. R. Holmes, 


Tredegar. 

49. Avromatic Lusricator, J. McDonnell, Dublin. 

50. TricycLe Horse, J. Brawn, Birmingham. 

51. Woven Wire, &c., Sprinc Matrresses, R. and 
T. Pitt, Birmingham. 

52. Camera SranD, L. G. Strangman, Dublin. 

53. Burrer MouLpine Macuine, W. Wood, London. 

54. Pyreumatic Guns, A. J. Boult.—(H. Eachbaum, 
France.) 

55. Stapies, B. J. B. Mills.—(L. Stieringer, United 
States.) 

56. VENTILATED Fe.t Hats, &c., R. Robinson, London. 

57. Suapes for Om, &c., Lamps, 8. B. Kirschstein and 
J. Mansergh, London. 

58. INCANDESCENT ELecrric Lamps, H. Gardner.— 
(W. Reid, United States.) 

59. SYRINGE Fountain Pen, H. Pearse, London. 

60. Foipinc-Boxes, F. T. Pillivant, London. 

61. Breech Mecuanism for Orpnance, &c., G. Quick, 
Chipping Campden. 

62. BREEcH MecHuanism for Orpnance, G. Quick, 
Chipping Campden. 

63. LxvistpLe Lec Waterproor, W. H. Willcocks, 
London. 

64. Exvastic Banps, J. Halley, London. 

65. CooLtne Arr in Rooms, E. Hesketh and A. Marcet, 
London. 

66. Burton Fastenrnos, E. C. Blackett, London. 

67. Dist1LLation of CoaL, SHaie, &c., T. Parker, 


London. 
68. — for CLeaninG Boots and Suoers, G. Beck, 
mndo! 


69. MecHanism for Startinc Veuicies, G. H. Bott, 
London. 
70. SEPARATING Tin from OTHER METALS, I. Bang and 
A. Ruffin, London. 
71. Apparatus for Makinc WuiTe Leap, G. Bischof, 
London. 
72. Vessets or Reservoirs for Lamps, &c., R. Bruno, 
London. 
73. a Bar Knittinc Macuines, J. A. Wilson, 
mdon. 
74. PLoveus, R. H. Williams, London. 
75. Knirrinc Macuinery, H. Cooper, W. Roe, and A. 
H. Cooper, London. 
76. REGISTERING TILLs, J. N. Maskelyne, London. 
is NEEDLE THreapers, R. K. Roberts, New York, 
S. 


78. Lire-savine BExt, F. W. Brewster, London. 

79. Dravucut Propucers, 8. Potts, London. 

80. FLy-parers, W. B. Biddles, London. 

81. Comn-FREED Apparatus, H. 8. Price and H. J. 
Dowsing, London. 

82. SUPPORTING MAGNESIUM FLasH Lamps, R. Slingsby, 
London. 

*~ Construction of Steam Borters, J. G. Williams, 

ive 5 

84. SHieLp Guarp for FLowers, H. Gascoigne, 
London. 

85. MEans and Metuop of Pavinc Streets, W. Beale, 
London. 

86. NEEDLES for Usr in Sewine Macuiyes, E. J. Hall, 
London. 

87. Screw Drivers, D. R. Hart, London. 

88, ‘ Blower” for Fire Grates, W. Walters, London. 

89. “ Blower ” for Fire Grates, W. Walters, London. 

90. Ecu Cups, W. Walters, London. 


8rd January, 1890. 
91. Orn Fitter for Fitzinc Or Lamps, E. Banfield, 


mn. 
92. ADJUSTABLE STaNnDARDs for Lamps, &c., 8. Timings, 
Birming 





93. Batance Gear for Tricycies, W. Smith and 
T. Young, Birmingham. 

94. Cuerse Vats, W. Snaydon, Corscombe. 

95. Trousers Mup and Wear Prorector, P. Soorn, 
Neston. 

96. FasTeNER for GLoves, C. Shaeffer, Manchester. 

97. VentiLators, M. Walker, Liv 

98. Hook ArracHMeENT for Umpre.yas, J. 8. Crowley, 
Manchester. 

99. Device for PLayinc Strincep IystRuMENT:, J. H. 
Keeble, Birmingham. 

100. Swircupack Kattway, T. A. Rouse, Newcastle- 


m-Tyne. 

101. Sorraviee Freep to Fires, B. Jagger and H. B. 
Jagger, 8. 

102. Measurement of Erneric Viprations, A. R. 
Bennett, Glasgow. 

03. Har Suspenver, G. Goddard, Torquay. 

104. ADVERTISING CLock, H. R. Stevens, Lowestoft. 

105. DyNAMOMETER, J. Fraser, London. 

106. Lusricators, W. Pilot, London. 

107. Mary Cart, J. Shinn, London. 

108. Ear Trumpets, H. A. Wales, London. 

109. Fixtinc Trips to Bituiarp Curs, E. E. Probert, 
London. 

110. SappLe Spring and Bracket, J. Aylward, 
Coventry. 

1}1. STRAIGHTENING Fasrics, J. Butterworth and G. F. 
Lutterworth, London. 

112. VENTILATED WATERPROOF GARMENTS, H. Pavion, 
London. 

113. Evecrric Meters, W. Moseley, London. 

114. APPLIANCES for VENTILATING PURPOSES, W. Potts, 
Edinburgh. 

115. Burninc Gas or Ow for Licutinc, W. Potts, 
Edinburgh. 

116. BurNING FueL Economicatiy, W. Potts, Edin- 


burgh. 

117. Casts of MARBLE Scunprure, M. A. Braconnier, 
London. 

118. Frxinc Pieces of Soar to Batu Brusues, D. Noble, 
London. 

119. Prospectus and Postace Wrappers, J. Aarons, 
London. 

120. Rotary Pumps, F. W. Jacob, London. 

121. Fasteninc of Buttons of SHors, E. Edwards, 
London.—{ Wilhelm Silberstein, Germany.) 

122. APPARATUS for DriLLunc Harp Rock, E. Edwards, 
London.—{(Olay Terp, Germany. 

123. EMPLOYMENT of Cork for ORNAMENTS, R. Day, 
London. 

124. Brake for Bicycies, W. G. Phillips, London. 

125. ARBELEIST Guns, R. Haddan, London.—(Jean 
Pignat, France.) 

126. Steve, R. Haddan, London.--(Edovard Labixoit, 
Belgium.) 

127. REGENERATIVE Heatixc Furnace, A. Younger, 
Ohio. 

128. Propucinc Trx-piates, I. Bang and A. Ruffin, 
London. 

129. Makinc Grass Borries, &c., H. M. Ashley, 
London. 

130. HorsesHoeEs, F. C. Swindell, London. 

131. Steam Enaines, C. Wells, London. 

132. CompREsSED Air Motors, J. C. Mewburn.—({R. 
Procell and 0. L. Kummer and Co., Saxony.) 

133. Levers for TRANSMITTING PowER, J. P. H. Gastrell, 
London. 

134. CoLourinc Martrers, R. J. Friswell and A. G. 
Green, London. 

135. ALTERNATE CURRENT Motors, L. B. Atkinson, 
London. 


London. 

137. BurLpinc and Giazinc GREENHOUSES, J. M. Lyon, 
London. 

138. Tarcers for Miuirary Practice, F. Clarke, 
London. 

139. Iypicatinc the ABso.tvte Time, E. Plechawski, 
ondon. 

140. PLovcss, W. H. and R. H. Sleep, London. 

141. OrGans, J. Gildersleeve and R. E. J. Matthews, 
London. 

142. WATERPROOFING TEXTILE Faprics, E. Chevallot, 
London. 

143. Toy Carriace, G. Carette, London. 


4th Janvary, 1890. 


144. Drop Receiver, E. W. Bowdich, London. 

145. HEATING and CircuLaTinG Water, M. Hutchisen, 
Cambuslang. 

146. Piece Boarp for TexTiLe Fasrics, C. H. Dyson, 
Bradford. 

147. QuaDRUPLE Expansion Encines, G. W. Newall, 

ion. 

148. Deiverinc Quantities of Fiurp, R. Bradbury 
and D. Winterbottom, Manchester. 

149. ARRANGEMENT of TREATING SEewacGE, H. Guthrie, 
Levenshulme. 

150. MANUFACTURE of Door Marts, &c., C. Buckley, 
Huddersfield. 

151. Devevoprnc PxHotocrapHic Necatives, J. B. 
Brooks, Birmingham. 

152. VELociPepDEs, D. R. Ashton, London. 

153. ParaFFin Lamps, J. G. Patterson, Newcastle- 
upon-Tyne. 

154. Curtinc Niprers, W. Dixon, Walsall. 

155. Or Cans, R. Simpson, Sheffield. 

156. APPARATUS for FEEDING Furnaces, J. W. Claridge, 


mdon. 

157. Covupiines for Rotary Suarts, M. Tillotson, 
Keighley. 

158. Rakes and Brusues, B. Sainty and H. 8S. Kings- 
ton, Norfolk. 

159. Brace Stups, B. Sainty and H. S. Kingston, 
Norfolk. 

160. STEERING GEAR Screws, G. Hughes, Wolver- 
hampton. 

161. Vatves, T. T. and N. Foden.—(A. Attenbrow and 
J. F. Barratt, New South Wates.) 

162. Firepiaces, M. J. Adams, York. 

163, ARTIFICIAL Fue, Heater, J. Judge and W. Dix, 
Newcastle-on-Tyne. 

164. Watt Caces for SusPenprne Piants, E. Hines, 
London. 

165. Tor-paps, W. Hitchman, London. 

166. HoLpinc PHotocraPpHic Cameras, A. I. Jones, 
London. 

167. Omnipuses, &c., J. C. Montgomerie, London. 

168. HorsesHOE Frost Pap, A. W. Banks and F. W. 
Luxton, London. 

169. Curtinc TaBLes of Brick and TiLE MAcHINEs, 
R. H. Robinson and W. Jackson, London. 

170. ScREW-THREADED SpinDies, G. Anderton and G. T. 
Barlow, London. 

171. Loor or Tac for Boots, SHors, &c., H. E. King, 
London. 

172. Rartway SiGnats, C. A. Finley, London. 

173. Ho_prne and Exuipitinc PHoroGRapss, F. Kitto, 
London. 

174. Tea Iyruser, F. E. V. Taylor, London. 

175. ELectricat Conpuctine Wires, R. Mannesmann, 
London. 

176. Drawina Meta Tuses, H. Imray.—(H. Moerchen, 
Germany.) 

177. Steam Jet Pumps, 8. O. Johnson, London. 

178. SEPARATING PHENOL from Creosote, P. Richm, 
Londen. 

179. Sarety Harr Pixs, R. O. Styles, London. 

180. AuToMATIC TELEGRAPHS, E. Edwards.—(E. Cassu- 
lette and D. Kunhardt, Germany.) 

181. Locomotives, F. Shorter, London. 

182. CaRTRIDGES, 8S. Wickens, London. 

183. Paper Cases for C1GARETTES, R. Dalton and H. H. 
Wills, London. 

184. Harness for Horses, H. E. King and D. A. T. 
Christie, ia. 

185. ScREw PROPELLERS, A. Vogelsang, London. 

186. Lapues, C. L. Bath, Se 

187. MaGazINE or RepeaTING Fire-arMs, J. Voilin, 
London. 

188. NewsparerR Racks or Hoipers, C. Tucker, 

mdon. 
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189, FrRE-ESCAPE ~~, G. Bray, London. 

190. Lycots, &c., B. Talbot, jun., and J. Hardcastle, 
London. 

191. TusuLar, &c., Incors, &c., B. Talbot, jun., and 
J. Hardcastie, London. 

Auimentary Liquip, J. H. Hooker, London. 

Paprer-Pap Houiper, A. W. Tuer, London. 

HorsesHoes, M. C. Jewett, London. 


192. 
193. 
194. 


6th January, 1890. 


195. Sprixc Box and Ratcuet for Guoves, C. T. Gann 
and J. Eldridge, London. 

196. BricycLes, H. Beach, A. Wells, and A. Nutt, 
London. 

197. Sea AncHor and O1 Disrrisutors, R. G. Lacey, 
London. 

198. Krrcnen Fenpers and AsHes Pav, W. P. Eglin, 
Halifax. 

199. Roap Car, F. Rouse, New Zealand. 

200. Dryinc Fasrics, J. Walker and W. Brown, 
Dewsbury. 

201. Cyuinpers for BREAKING 
J. D. Tomlinson, Manchester. 

202. WHEEL-BARROwS, G. W. Elliott, Sheffield. 

203. Comprnep Sea Ortrnc Apparatus and Ort Reser- 
voir, 8. J. Howells, Swansea. 

204. Saurries, C. H. Lord, London. 

205. Wixpow Fasteners, H. T. Johnson, Manchester. 

206. SrerrLisinc Apparatus, J. F. H. Gronwald and 
E. H. C. Oehlmann, Manchester. 

207. Pirnx Wixpinc Macatxes, J. B. Whiteley and 
E. Whiteley, Huddersfield. 

208. Drawines, A. J. Grayston and C. J. Houghton, 
Worcester. 

209. Ssurrite Cuecxs for Looms, R. Mayall, jun., 
Oldham. 

210. METALLIC Gas-PRESSURE GauGE, T. Thorp, Lan- 
caster. 

211. Manuracture of Giass Borries, T. T. Liddle, 
Newcastle-on-Tyne. 

212. PAPER-MAKING 
Manchester. 

213. Manuracture of Stee. and Iron, J. Mackintire, 
Sheffield. 

214. Constructixnc Gus Mounttncs, J. B. G. A. Canet, 
London. 

215. SeLr-supportine Lec for Stanps, W. Wallbank, 
London. 

216. Bucks for Watst Bets or Straps, 8S. H. Manners, 
London. 

217. Recucatine Carpons, M. Binswanger and W. J. 
Croft, Manchester. 

218. CANISTER, T. Wann, and W. W. Tuer, Gateshead- 
on-Tyne. 

219. VeLocipepes, A. H. Trigwell, London. 

220. Naminc Macurves for Boots, &c., F. Cutlan, 
London. 

221. Maneiine Fasrics, J. Kenyon, J. Barnes, and 
R. W. Kenyon, Manchester. 

222. Housens for Leaps and Crayons, L. von Faber, 

ndon. 

223. BraceLet and Loop, M. Stern.—{J. Herzog, trad- 
ing as The Providence Manufacturing Jewellery Com- 
pany, United States.) 

224. Comss, J. Driver, Cambridge. 

225. U™MBRELLas, &c., E. de Pass. —(C. 
France.) 

226. Inpicators, G. R. Holding and Bovril Limited, 
London. 

227. Ventcies, H. H. Lake.—{J. A. Brill and G. 
Brill, United States.) 

228. Hooks, R. M. Ruck, London. 

229. ENVELopEs, J. Jarvis, London. 

230. Drarvers, A. T. Nicholds, London. 

231. Cask ELEVATOR, Thompson and W. E. 
Thompson, Nottingham. 

232. Evecrric Motors, J. and E. Hopkinson, and G. 
A. Grindle, London. 

233. Casa Recisters and Inpicators, J. R. Ward, 
London. 

234. Fence Posts, M. H. Newton, London. 

235. Manvuracture of Topacco Pires, W. G. Green- 
wood, on. 

—— C. Smith.—(4. F. Margary, South 
Ayrica. 

237. Exrractinc Gotp from Ores, R. Brown and G. 
H. Irvine, London. 

238. Honsesnor, E. W. Edwards, London. 


Friprovs MATERIAL, 


Macuinery, G. H. Schloesser, 


Mercier, 


M. 


Tth January, 1890. 


239. PHoroGrapnic Cameras, W. 8. Rogers, London. 

240. Buttons, F. A. Mallalieu and F. B. Goddard, 
London. 

241. TELEPHONE SwitcuBoarDs, A. Whalley, Helsby. 

242. Removinc Burrs from ANIMAL FIBRES, J. B. and 
E. Whiteley, Huddersfield. 

243. Sorrentnc Corks for Bott.tes, W. Compton, 
Gloucester. 

244. Wiraprawinc Beer from Casks, T. Dunlevie, 
Birmingham. 

245. O11 Stones, J. G. Kerr, Glasgow. 

246. Frees and Sprixc Cups for LeTTERs, E. Crowe, 

1 

ToBacco Pipes, T. Lumley, Thetford. 

MecHanicaL Money-Box, F. W. yg London. 
Dy ei EcTRIC Macutves, &c., W. F. King, 


W. and A. 
Good, 


247. 

248. 
249. 
Gl 
250. ~ all for CLeaninc Tram L«vgs, 
Roche, London. 

251. BALL Castors for Bepsteaps, T. 8. W. 
London. 

252. Drivinc Wueets of Gearep Tricycies, J. T. 
Warren, Bristol. 

253. Movinc ADVERTISEMENTS, A. E. Wynn, Ilkley. 

254. Economicat Gas or O11 Stove, C. Kempton, sen., 
London. 

255. Furwaces, 8. J. Miles, London. 

256. Saw SwHarPenrnc Macuines, W. H. Halladay, 
London. 

257. Saw Swaces, L. P. Halladay, London. 

258. Saw Swarpreninsc Macuiyes, L. P. 
London. 

259. Lactne of Boots, R. Bird, London. 

260. PREVENTING DEPosiT in Pires for Gas MAKING, 
J. Stears, Hull. 

261. Erecrric Truss, G. T. Rick and W. R. King, 
London. 

262. Tenrertne, &c., Macutnes, J. and J. 8. Butter- 
worth, London. 

263. PorTaBLe Framework for Bripces, J. Sekete- 

; London. 
264. eat oe = Receptactes for Money, F. 


Halladay, 


265. Gas Sunnane, W. D. Pitt, London. 

sé. Ain Pump, A. Brock and H. A. Romero, London. 

267. Bricks, W. L. Wise.—( W. L. Gregg, 

268. Bricks, W. L. Wise.—( W. L. Gregg, ‘) 

260. SEWING Macuines, H. H. Lake.—(The 
Machine Company, United States.) 
270. Umpreias, C. H. Knubel, London. 

ELEVATORS or Lirts, P. M. Justice.—‘Otis 

Brothers and Co., United States.) 

272. ELECTRO-MAGNETIC Despatch APpPaRATus, R. 
Haddan.—{J. 7. Williams, United States.) 

273. Gas-BuRNERS, R. Haddan.—(A. M. Ognard, 
France.) 

274. Eectric Bets, A. Natterer, London. 

275. Racket Press, F. T. , London. 
276. Sash Batances, A. J. Boult- U. McArthur, 
United States.) 
277. Macuives for WorKING VEGETABLE Frere, A. L. 
Wash , T. G. Croft, and G. Wheeler, London. 
278. DEVELOPING Trays "for PHOTOGRAPHIC PURPOSES, 
W. H. Walker, London. 

279. Conk Screws, W. P. Thompson.(£. D. Middle- 
kauff, M. D. Eaton, and J. 8. Dunham, United States.) 

280. Prorectinc Iron and Steet from Corrosion, J. 
Robson, Live’ 

281. Spoon Barr for CATCHING Fisu, H.-Loftie, Liver- 


pool. 
282. PREVENTING 
Liverpool 


Seam 


Damace to Watches, M. Settle, 





< hag of Ammonium CuLoripe, A. T. Smith, 


2st. yg oro “&e., Suups, W. P. Thompson.—(J. M. 
Paterson and T. W. Wade, —. 
285. Mountines for Guns, J. B. G. A. Canet, Ny sone 
286. Rorary Enoines, A. M. Clark.—(T. 2. Almond 
and BE. G. Freligh, United States.) 
287. Crores Lives, A. M. Clark.—(@. A. Le Baron, 
Canada.) 
288. Macuines for Stackinc Hay, &c., D. H. Talbot, 
mdon. 
289. Kyire CLeaners, J. Thompson and F. Cordé, 
mdon. 
290. Wurps, G. Pirnie, London. 
291. Forcep Draveut or Briast Fans, R. Rowe, 
London. 
292. ILLUMINATING Pictures, &c., G. E. King, London. 
293. Corron Gins, H. H. Lake.—(F. H. Chase, United 
States.) 
294. Hanpies for Fives, P. Simon and W. Maddock, 
London. 
295. ATracHiInc Door Knoss to Spinpies, W. 
mdon. 
296. Stamp CaNceLLING Macarnes, W. Groth and T. 8. 
Constantine, London. 
297. Cutinary Pressgs, &c., E. Baltzley, London. 
298. CULINARY PRESSES, &e., E. Baltzley, 1 London. 
299. Percussion Caps for PRoJECTILES, 
London. 
300. Accorpions, J. T. Henderson, London. 
301. Door Derarner, A. U. Lewis and J. Donaldson, 
i 
Seconpary or StoraGe Batreries, H. H. Lake.— 
wr. H. Alexander, United States.) 
303. Seconpary Batreries, H. H. 
Alexander, United States.) 
304. Coatinc Puorocrapuic Puates, F. Bishop and A. 
Cowan, London. 
305. Lace-makinc Macuinery, A. M. Clark. —(La 
Société J. Casse et fils, France.) 
306. Motor Excine Workep by Vapour, P. de Susini, 
London. 
307. Piston-rop Packine, J. Imray.—(F. P. 
United States.) 
308. Apparatus for Facititatinc WaLkinG, &c., C. D. 
Abel.—(N. Yagn, Russia.) 
309. TREATMENT of Sewace, T. Kay, London. 
310. Mecwanicat Devices, E. W. Lancaster, London. 


Sth January, 1890. 


811. WaTeR Waste PREVENTER, 8. Rogers, Brighton. 

312. Om Cans, J anchester. 

313. Wire Link Cuarys, G. C. Marks.+{(@. H. Oyilry, 
United States.) 

314. ARMouR Pxiatine for Suips, P. Holland, Man- 
chester. 

315. Lamps for Burninc Om, J. Haig and W. Sharp, 
Glasgow. 

316. Exrractinc Metaus from Ores, J. E. Chaster, 
Glasgow. 

317. PHOTOGRAPHING by ArtiriciaL Licut, T. N. Arm- 
strong, Glasgow. 

318. Fryer, J. Prestwich and W. Brooks, ayo 

319. PREVENTING SMOKE in Furnaces, W. D. Grim- 
shaw, Halifax. 

320. Mitk Cans, J. F. H. Gronwald and E. H. C. 
Oehlmann, Manchester. 

321. AIR Sten AL for Cottrerres, C. F. Parker, Not- 


Kneen, 


Lake.—-(P. H. 


Martin, 


ting! 

322. SAUCEPANS, W. E. Sawyer and J. A. Marris, 
rimsby. 

323. Avromatic Fire Feeper, H. Bennett, Durham. 

324. Carpinc Enotnes, J. Siddall and M. Chadderton, 
Manchester. 

325. Dressinc Mirrors, T. Saunders, Plumstead. 

326. Pen Hoipers, W. Hart, —— 

327. Spria, C. W. Richardson, Lo mdi 

328. Muzzies for Doas, J. Wade aad. Gill, Bradford. 

329. Pive-cuttinc Kyire of Looms, H. Lister, 
Huddersfield. 

330. —, Fasteners, J. Dunning and B. Priestley, 


- Priestley, 

FLEXIBLE UNBREAKABLE A. Galloway, 
London. 

333. Forminc, &c., Warps, J. H. Stott, Manchester. 

334. Locks for Doors, &c., J. Stark, London. 

335. Mecuanism for Wixpinc Yarns, A. Hitchon, 
Accrington. 

336. Spray Lamps, G. Rose, Glasgow. 

337. Economica, Matca Ho.per, E. H. K. Long, 
Long Stratton. 

338. Tosacco Pire, W. J. Hodgson, Clovelly. 

339. STaTIONERY Enve Lopes, A. Edmonds, London. 

340. Axes and Hammers, W. H. Daniels, Southamp- 


331. Steam, &c., Pressure Encines, F. N 
T. B. Pearson, and M. Hirst, Bradford. 
332. Stay, 


ton. 

341. WaTeER Fitter, C. Nield, Sheffield. 

342. Suprortinc Cups whilst Firep, J. Gimson and 
C. Challinor, Longport 

343. MAKING Gas from Coa, W. T. Cotton and E. F. B. 
Crowther, London. 

344. Coxrnc of Coat, G. Craig, Glasgow. 

345. CAR-AXLE LUBRICATOR, . w. Horn. HG. P. Sher- 
man and J. BE. Mitchell, United States.) 

346. SELF-ACTING MvLes, W. Bryden and H. Stans- 
field, London. 

347. OPENING and CLosixc Cap Doors, M. Smith and 
C. A. Wheeler, London. 

348. Harrpins, A. Saddington, London. 

349. SMOKE-consUMING Apparatus, C. <A. Geen, 
London. 

350. Formation of Evectropes, L. Epstein, London. 

351. Ro_uinc Metat, H. and D. R. Jones, London. 

352. Porcerary TABLETs or Letrers, E. Robson, 
London. 

353. Comprnep Door Srrixcs and Cuecks, N. Scott- 
Russell, London. 

354. CHarn SLEEPERS for RatLw ays, W. G. Olpherts, 
London. 

355. UNBOUND-BOOK or PAMPHLET-EDGE CUTTER, A. May, 
London. 

356. Wire Puzzie, W. Kerr, London. 

357. Preparation of Dextrine, 8. Wohle, A. C. Irwin, 
and G. 0. Jacob, London. 

358. Sicuts for SMALL-ARMS, P. H. B. Bedingfeld and 
E. Jones, London. 

Puotocraruic Cameras, A. J. Boult.-(F. A. 

Brownell, United States.) 

360. LETTER Bavances, &c., E. H. Harding, Liverpool. 

361. ConTROLLING MovinG Water, W. P. Thompson.— 
(G. H. Henshaw, United States.) 

362. Steam Borvers, G. E. Belliss, A. Morcom, and A. 
C. Pain, London. 

363. Bank Puncues, A. V. Lane, London. 

364. Sanitary Banpace, H. H. Lake.—{(T. Ellebye, 
Denmark.) 

365. Lapies’ Ripinc Hasit, A. Scott, London. 


9th January, 1890. 


- Spinninc Macuivery, G. Ormondroyd, Bradford. 
CIGARETTE ENAMEL Tosacco Fiuo, J. Richardson, 

*hielfast, 

368. Rat Cuarr, E. Logier, Dublin. 

369. Pneumatic Macuivery, J. and R. D. Presslie, 
Aberdeen. 

370. ARTICULATED Jornt, A. Grenier, Paris. 

871. Wet Sprnninc FRAMES, hag weg Flax Spinning 
Company and H. McKibbin, Be 

872. Concave Rinc Puzz_ez, J. G. i Wviilis and A. Hep- 
burn, Hebburn-on- 

373. EConomIsinc SMOKE in Furnaces, G. H. Hunt, 
Sheffield. 

874. egy for yd Sprinos, T. Turton and Sons 

375. Dyemsc Hanks of Tans, J. B. and E. Whitley and 
J. B. McKay, Huddersfield 

376. ——— Vapour Barms, be R. Wilde, J. H. 


Howell, and H. L. ae 
iy any p= Co., Birming- 


at 4 Surovps, Beattie, 8 

am. 

378. ExtTincuisHinc Lamps, E. B. Tillam and E, Harri- 
son, Birmingham. 





879. Hemp Packtna, J. Saville-Whittaker, Longport. 

3380. Om ILLUMINATORS, G. Brown, Lo 

381. Manuracture of Nirrate of Porasn, O. C. Some! 
send, Glasgow. 

882. Sinete and apes WASH-HAND Basins, J. 

8, jun., 

383. Nari Scissors, a on Broomhead, Sheffield. 

384. Revo.vinc Stereoscoric Panoramas, A. Fubr- 
mann, Manchester. 

885. Mowine and Reaping Mac Hinges, W. Birtwisle, 
Hartford. 


= Sat Pans, A. Simpson, Glasgow. 
; Macuixes for Beratinc Ecos, &c., W. C. Movison, 


tow 
08 ieee Cuain Brake for Carts, J. Houghton, 
Priestfield. 


389. Looms for Weavine, J. H. Kenyon, Blackburn, 

390. Dorrina Comss of Carpinc Enornes, 8. Tweedale, 
Halifax. 

391. Sream Pans, J. L. Dubois, London. 

392. Barren Nat, R. Brown, London. 

393. Evaporation of Brine, R. C. Wilson, Liverpool. 

394. Curry Comps, J. C. Murphy.—(C. A. Mahle, 
United States.) 

395. wa Point Protectors, R. Bradnock, Bir- 

396. ho igang Coizars for WHeEes, W. Glaze, Bir- 
mi 

397. Securrsc Pixs to Broocues, N. Courlander, 
London. 

398. Evaporation of Liquips, W. Wild, London. 

399. WALKiNG-sTiIcK and UMBRELLA, E. Robe 
London. 

400. Device for Tarpinc 
London. 

401. Propucinc a Frasn Licut, T. 
London. 


rts, 
Casks, &c., R. Gosling, 


H. Redwood, 

402. Evecrric Cirocks, F. A. Graf.—(D. #1. 
Switzerland.) 

403. SuprortinG CANDLE Suapes, R. Estcort, Kingston- 
on-Thames. 

404. Fasrentne the Enps of Boot or SxHor Laces, 8. 
Pidduck, London. 

405. CiGaretres or Cigars, W. F. Norman, Mottram- 
in-Longdendale. 

406. Trap for CapruRinc 
London. 

407. Evecrricat Automatic Macuines, H. 8. Heath 

R. I. Barnes, Leyton. 

408. Apparatus for Pusiic AMUsEMENT, H. 8. Heath 
and I. Barnes, Leyton. 

400. Lusricatinc Workinc Parts of Enoines, A. G. 
Hay and M. McIntyre, G Ww. 
410. Steam Enotnes, J. G. Lyon, Gls 
411. MANUFAcTuRE of SULPHATE of 

Hennebutte, London. 
412. Compinep Pen and Pencit Howper, R. Spear, 


Nahkler, 


Rassits, J. F. Carruthers, 


Coven, H. J. F. 


mn. 

413. Apparatus for IenrtinGc Matcues, H. R. Troup, 
London. 

414. Dirrerentiat Puttey Buocks, G. Tangye and J. 
N. Floyd, London. 

415. PuLtey Buiocks, G. 
London. 

416. Extractine the Juice of Sucar, C. W. Guy, 
London 


Tangye and J. N. Floyd, 


417. Broocues, T. T. Harman, Birmingham. 

418. agg = or _— of ArticLes of Curna, A. B. 
Bailey, B 

419. pe ams Demons, P. R. de Lambilly and 
E. L. Chabrier, London. 

420. Fotpine Bepsteap, G. Sibbald, Edinburgh. 

421. Yacurts, &c., E. G. Colton, Southend. 

422. ApyusTABLE Tips for Cures, W. F. Norman, 
Cheshire. 

423. Apparatus for VENTILATING Sewers, W. 
verlock, London. 

424. ORE CoNCENTRATING 


B. Sil- 
Macuinery, W. J. Smith, 
mdon. 
425. Evecrric Mains, J. C. Richardson and H. Moon, 
London. 
426. Horse Beppinc, H. E. Pritchard and H. J. 
Haddan, London. 

427. Apparatus for Recervinc Sounps, P. V. Hudson, 
London. 

428. WeatHerepD Facine Brick, A. W: 

429. Boxes of Carp, J. Scherbel an 
London. 

430. Roastinc Corresr, N. 
Lond 


ht, London. 
T. Remus, 


L. le Tureq des Rosiers, 


on. 
431. Roastinc Corree, A. Martin, London. 
432. Conpenstnc the Vapours DISTILLED OFF 
Correr, A. Martin, London. 
10th January, 1890. 

433. CHeckinc Casu Payments, B. W. Webb.—(//- 
Pott, France. ‘ 
434. Wire, &c., J. Jackson and L. J. Carter, London. 

435. Ret Dees, A. Jackson, Birmingham. 
436. Door Catcues, 8. Hill and R. Hodges, Birming- 


437. SHeppinc of Looms for Weavine, R. L. Hattersley 
° ey. 

438. Brus for CLEANING Fire-aRMs, J. E. Worsley, 
Manchester. 

439. Seoment Wueet, &c., D. Laffon, Dublin. 

440. Fitters, J. P. Jackson, Liverpool. 

441. Barsep Wire for Fencinc, W. Kilsby, Southall. 

442. Secorrne Rartway CaRriAce Doors, G. W. Thel- 
wall, Landport. 

443. Exncine Governors, J. Wild, Oldham. 

444. AppiTions to Dress Bets, P. A. Martin, Bir- 
mingham. 

445. VeLoctrepe Sappies, W. Starley and J. Goodman, 
Birmingham. 

446, Reversrpie Carpet, A. Fisher, London. 

447. Axes, H. E. Ward, Sheffield. 

448. Atum, F. M. and D. D. Spence, and A. Esilman, 
Manchester. 

449. Esector MecHantsM for BREECH-LOADING SMALL- 
arMs, W. P. Jones, B 

450. SELF-DISTRIBUTING ADV ERTISING Case, 8. G. Cox, 
Leicester. 

451. Harness and Heaps of Weavixnc Looms, J. 
Yeadon, Bradford. 

452. Lever Cup, F. A. Richardson, London. 

453. STRETCHING of Trousers, J. Burden, Birmingham. 

454. VeLocirepe Lamps, F. R. Baker, Birmingham. 

455. SELF-ToasTinG Fork, N. Parsons, London. 

456. Friction Gear, E. Marshall and C. Burgon, 
Sheffield. 

457. Automatic WeicHinc Macuines, H. Richardson, 
Lichfield. 

ay Waterrroor Garments, I. Frankenburg, Man- 
chester. 

459. Butter Spoons, J. D. Mitchell, Glasgow. 

yy a VeceTaBLe, &c., Substances, J. Boag, 

Ow. 
461. Rearine Youn Cuicks, J. W. Ellis, Thetford. 
462. Arracuinc CanpLe Sockets to Lamps, W. Whiston, 


468. Trouser Brace, J. Reed, London. 

464. MaNDRELS, C. L. Jackson, London. 

465. VeLocirepes, J. and W. McHardy and F. Cooke, 
London. 

466. CLeaninc Davy Lamps, T. and A. Western, 


from 


Batley. 
467. Puzzie and Apvertisinc Device, G. F. Lutticke, 
Brighton. 


468. Fire-ars, G. F. oe Isle of Wight. 
469. Fenpers, F. wor bee 
470. Sewinc MACHINES ™ on Work, W. E. 


ickling, London. 
471. Raisinc and Baxinc Breap, &c., T. Rickett, 
London. 
eS for Treatinc Rervuse, &c., C. Jones, 


jon 
478. Seatina Wax, E. A. Trewinnard, London. 
474. Treatinc Liquips and Soiips with Gases, C. 
B , London. 
475. 
J 


———, 


‘|SELECTED AMERICAN PATENTs, 


From the United States’ Patent Office Oficial Gazette, 


415,305. Execrric Weipwe CLamp, E. Thomson and 
J. Tregoning, Lynn, Mass.—Filed August Sth, 188y, 
Hey rans = a clamp, the pe ey of a blade. 
spring clamp-lever ng a c jaw, 
— — = ey lever and : eidea’ A. a 
spring which tends to disengage sai catch tren 
part upon which it locks, as and for the peal. 
described. (2) In a clamp, the combination. with a 





pivotted block or support E, carrying or provided with 
a clamping jaw, of a stiff blade- “spring connected to 
such block and provided with a handle and a pivotted 
catch C, such catch being pivotted, as described, so as 
to be moved with the han le, and being provided with 
a spring which tends to disengage said catch from 
prom! rt with which it locks, as and for the purpose 
esc! 


15,268. Counrersnart, F. Hart, 
Filed July 5th, 1889. 

Claim.—The bination, with a st: d having 
a cylindrical bearing at its upper end, of a counter. 
shaft arranged in said bearing, a pulley arranged at 
one end of said shaft, a weighted tightener arm or 
lever mounted on the adjacent end of the bearing on 


Poughkeepsie.— 





the inner side of said pulley and carrying a tightencr 
pulley, tight and loose pane arranged at the opposite 
end of said shaft, and a belt [pone arranged on the 
inner side of said pulleys an reapers upon the 
adjacent end of the bearing, substantially as set forth. 


415,577. Exvecrric Meter, FE. W. Siemens, Berlin, 
te rmany.—Filed December 2nd, West. 

Claim.—(1) In an electric meter, the combination of 
a magnet, an armature rotated in the magnetic field 
thereof by the current to be measured, a cylinder of 
diamagnetic metal rotated by the said armature about 
the magnet, and a stationary cylinder of |p nena sen 
metal surrounding the rotated cylinder of diamagnetic 
metal, as and for the purpose described. (2) In an 























electric meter, the combination of a magnet, a oat 
un armature mounted thereon and rotated in the fiel 
of the said magnet by the current to be measured, 4 
—— of dia netic metal, also mounted on the 

id shaft and re : ws ving around > said Ci as 
a pe veda cylinder o etic metal surro' 
ing the said rotating cylin “oe of diamagnetic metal, as 
and for the purpose d 








Epps’s CocoA.—GRATEFUL AND ComFortino.—‘ By 4 
thorough knowledge of the natural laws which et 
the operations of digestion and nutrition, an 
—— a —- = the fine properties of wall 

ted Cocoa. Epps has provided our breakfast 
ane with a Selecta bawoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a eee pen may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating peed. Sy ready to attack wherever there is ® 


weak point. man x inal shaft by 
keeping oureel¥os es wel fortihea wi 


Jood and a 

Kinds nouris rame.” — Civil Veeun so aaele 
echoate,| with * . CO. 

ets, a —* James Epps 9 
ane fe London.” Also <n of 





PPARATUS for TELEGRAPHIC CoMMUNICATION, J. 
ndon. 
476. — Devivery Macuines, G. L 
Lo 


mdon, 





ing wakes or milk. Sold only 
Epps 8 ps ality Chocolate Essence.—{ADvt.] 
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a lee 
TEN YEARS OF COLONIAL DEVELOPMENT. 


In consideri 
the prospects t 





ng, at the commencement of a New Year, 
hat lie before British trade and manufac- 
tures in the near future, the position and the probable 
nds of our Colonial possessions must claim a promi- 
— Jace in our calculations. The Colonies are perhaps 
to tay markets upon which Great Britain can to any 
extent rely, outside of our own country. Other markets 
there are, no doubt, that are likely to be of importance 
to us in the future, as they have been in the past, and 
the Republics of South and Central America, the Empires 
of China and Japan, and some other countries of less note, 
including the states already founded, or about to be 
founded in Africa, must continue to occupy a prominent 
position among these. But the Colonies will always, so 
long, at least, as they continue to remain an integral part 
of the British Empire, remain the happy hunting grounds 
of the English merchant and manufacturer in a special 
cense that is applicable to no other parts of the world. 
The extent to which the demands of the Colonies are 
likely to be maintained or extended in the future must 
depend very largely upon their capabilities for purchas- 
ing, or rather, of exchanging, their own products for the 
manufactures of the Mother Country ; and although this 
ability cannot be fixed with anything like precision, it 
may, nevertheless, be inferred from the circumstances of 
the several Colonies in reference to their revenue and ex- 
penditure, their public indebtedness, and the recent growth 
of their trade and population. These figures ordinarily 
supply a test whereby to measure the capacity of any 
community to enter into business on a large or a small 
scale, although it may, and indeed frequently does, happen 
that the richest communities are by no means the largest 
per capita buyers and sellers in international trade. 
Measured by the test of area, the British Colonies 
should furnish a much larger part of the international 
commerce of the world than they do ; but this, of course, 
only means that a very large part of the immense areas 
of Australasia, Canada, Cape Colony, and other British 
territories is unappropriated. 
increased in the majority of the English Colonies to the 
extent that might have been expected. Even the 
Australasian Colonies have only increased their numbers 
from 1,924,000 in 1871 to 3,678,000 in 1888, being an 
average annual increase for the seven members of the 
Australasian group of about 103,000 over the seventeen 
years in question. Against this increase of 1,754,000 for 
‘Australasia, there has been an increase of some 20 millions 
or more in the United States, which, excluding Alaska, 
has neither so large a territory nor so generally temperate 
aclimate. In our North American Colonies, on the other 
hand, the population, as between 1871 and 1888, has 
increased from 38,882,000 to 5,139,000, being an average 
annual increase of only a trifle over 76,000 per annum, 
Here, again, the test of population is hardly satisfactory. 
if compared with the vast areas unappropriated, and the 
relative progress of other countries, and especially of the 
adjoining territories of the United States. The popula- 
tion of British India has been more considerable in 
absolute amount, but by no means so great considered 
relatively to existing numbers as might be expected, the 
total increase between 1871 and 1881 having been a 
little over 7} millions, or about 4 per cent. in ten years. 
In Ceylon and in the West India Islands during the 


same period, the increase of population has been imma. | 


terial. The Cape of Good Hope, on the contrary, has 
nearly trebled in population between 1871 and 1888, 
having advanced from 582,000 to 1,428,000, while the 
Gold Coast has risen from 408,000 to 1,405,000 and Natal 
from 289,000 to 481,000. Considered in reference to the 
rate of growth of population, our South African posses- 
sions hold out the most excellent hopes and prospects for 
the future. 

Whether measured by the tonnage of the ships that 
have cleared from their ports, or by the value of their 
exports and imports, the material progress of the Colonies 
of the British Empire during the ten years ending 
with 1888 has been very substantial. Much more so, 
perhaps, than would be inferred from the comparatively 
limited relative increase of population. If, as being per- 
haps the better test of the two, we take first the tonnage 
that has entered and cleared, we find that there has been 
an advance from about 45} to 77} millions of tons, which 
is an advance of about 71 per cent. These figures, how- 
ever, include Gibraltar and Malta. If we eliminate these 
military depéts, the increase has been much less consider- 
able, although still very notable, amounting to over 
6} millions in the case of Australasia, and over 5 millions 
in the case of Hong Kong, while Canada and the West 
Indies each show an advance of over 3 millions. India, 
however, appears to make but a limited advance, the 
increase oyer the decennial period dealt with having been 
under two millions of tons. The details are appended for 
each of the principal Colonies or groups of Colonies :— 


Tonnage of Ships Entered and Cleared (not including the Coasting 
Trade) into and from the Principal British Colonies in 1879 and 1888. 











1879. 1888. Increase in 1888, 

; 1=1000 1=1000 1=1000tons. 
India eee ae ee eee 
MUM oss chia, cis et ine nc. Le 
Australasia... ... ... 8172 ... 14,690 ... 6,518 
Cape of Good Hope ... 1,582 ... 2,081... 499 
Natal = pe naan a8... I 315 
MAIR, fos 5e ste. 1.0), COTM! cosine «Uber ones ORS 
West Indies... .. .. 3,174 ... 6,488 ... 3,259 
HongKong ... ... ... 4,961 ... 9,006 ... 5,045 
Maurits... |. 528... Gz... 94 
ORME on. cos ws, OOP, 34,088. ...  “C08B 
Malta OHS ak uss, <-26»  OQOOR.on, SO ..<<.; Oe 
Totals... ... ... 45,486 ... 77,526 32,040 


The next set of figures that we propose to deal with are 
those that refer to-and illustrate the growth of exports 
and imports in our principal Colonies over the period 
chosen for comparison. The figurés above quoted afford 
what is, perhaps, the best test available of the increase in 
quantities, the tonnage of entrances and clearances gene- 


rally representing at least an equal amount of cargo car- 
ried. When, however, the import and export returns are 
examined, they show that there has been a much larger 
increase in imports than in exports, the former having 
advanced to the extent of £59,315,000, while the latter 
have only increased to the extent of £50,740,000. Hence 
it would appear «s if there were a balance against 
exports of something like 8} millions. This difference is, 
however, more apparent than real, inasmuch as the im- 
ports include ocean freights while the exports do not; and 
this alone would probably, if adjusted equitably, more 
than equalise the two. India shows an increase of im- 
ports to the extent of £34,973,000, while her exports 
appear to have increased to the extent of only £27,228,000. 
In the case of the Australian Colonies the imports and 
exports are more nearly equal in value. The details for 
the principal Colonies only are given in the tables that 
follow :— 

Value of Total Imports into the Chief Colonies of Great Britain in 

each of the Years 1879 and 1888, 








1879. 1888. Increase in 1888. 
£1=1000 £1=1000 £1=1000 
£ £ £ 
Te GS ce cee RF ©: FORO”... 2498 
CORR cluain nee. | SM. —- 
Australasia. vie ie Bees. BES....: 35, RI4 
Cape of Good Hope... 7,668 ... 7,014 — 
| Seen eee ae 714 
Canada ... ... <i) ee... oe 5,761 
Wen totes... . =. S910 2. “OR ... 18 
Hong Hong ... ... ... No returns. 
Mauritius ae, ee "| 275 
Total ...... ... 133,543... 191,879 ... 59,315 


One of the most surprising features of the above 
returns is the conspicuous prominence occupied by Great 
Britain in the trade of her Colonial Possessions. The 
trade of the above Colonies with the Mother Country is 
considerably greater than that with all other countries 
put together, although, of course, the Colonies are under 
no obligation to buy in English markets if they can do 


| better elsewhere. It is the same with the exports from 
Population has not | 


the Colonies, which are appended for the same years :— 
Value of Total Exports From the Chief Colonies of Great Britain Sor 
each of the years 1879 and 1888. 
1879. 1888, Increase in 1888. 
£1=1000 £1=1000 £1 = 1000 








£ £ £ 
BO sas isp end cep, SE. Se... “Se 
> ee ee _ 
Australasia... ...... 41,275 ... 57,605 ... 16,430 
Cape of Good Hope ... 6,647 ... 8,964 ... 2,317 
Se eee Gee .5c Ewe: 935 
COE ss ose ccs vee ROM we, TS ..c, 31 
Wem mdies ... ....... G2. -6366.... = 
Hong Kong peta No returns, 
Mauritius _— ae... one... 50 
Totals... ... 143,479 192,303 48,824 


The next material interest that claims attention is the 
growth of the railway system. Great Britain, as supply- 
ing the great bulk of the raw materials required for this 
development, has naturally a keen interest in seeing it 
proceed as rapidly as possible, and British manufacturers 
and financiers have often expressed regret and impatience 
at the slow rate of advance made in this direction. Pro- 
bably, however, the following will be deemed a fairly 
good record :— 


Length of Railways Open for Traffic in principal Colonies. 











1879. 1888. Increase in 1888. 
Miles. Miles. Miles. 
India af oe Se a Re cs 
Ceylon ee Ra taki Ree? 6.3 | ee 62 
Australasia “ss yp 6) MD Lae, eT ot, 
Cape of Good Hope ... 7 See?) Ce 804 
_ a ae ih age  —— . ee 176 
Canada... ««.. 6,256 «|... 12,168 ... 5,807 
West Indies eas S 41 AS 7"... 104 
Hong Kong tal ng) oe -- dhs — 
Mauritius phates SFOS. 9B 4 as. 15 
Totals ... ... 20,182 ... 40,143 ... 19,961 


The most rapid rate of advance appears to have 
occurred in the Australian Colonies, although the largest 
absolute growth has appeared in our Indian Empire. 
The mileage opened at the end of 1888 was nearly double 
that opened at the end of 1879, and the amount of 
increase is practically equal to the whole railway mileage 
opened in the United Kingdom two years ago. The pro- 
gress being made at the present moment is very con- 
siderable, Canada, South Africa, and Australasia having 
taken a larger tonnage of rails from us in 1889 than in 
either of the two preceding years. The same large 
amount of progress has occurred in the extension of the 
telegraph system, of which returns are appended :— 

Total Mileage of Telegraph Lines open in the principal Colonies, 
1879 and {g8s, 
1879. 1888, Increase in 1888. 
Miles. Miles. Miles. 


ee ree 31,894 ... 13,923 
Ceylon Hn ane ag ine Yor 715 
Australasia ... ....... 26,974 ... 38,846 ... 11,872 
Cape of Good Hope... 2,713... 4,339... 1,626 
MS OG. ad. Phaser aes 4 he 501... 92 
Canada ... ... returns defective 29,245 .., — 


West Indies ... ..not stated... 1,473 ... — 
Mauritius ... ... ... (; yee eee 39 











Taw... 2. «2 SBA. ORI ©... Saiz 

Some recent writers and economists have raised an 
alarm as to the solvency of our Colonies, and one well- 
known historian has pronounced some of our Australian 
Colonies to be in financial deep waters. But whatever 
may be the temporary embarrassments of individual 
Colonies, the finances of Greater Britain, as a whole, 
are sound enough. It is true that the expenditure 
generally exceeds the income, that large sums of 
money have had to be borrowed, and that a heavy 
debt has been piled up. But all this has been 
done on behalf of reproductive works, so that the 
matter is much less serious than it looks on the first blush. 
Taking the group of Colonies already dealt with, it appears 





that the increase of public indebtedness since 1879 


amounts to the sum of nearly 1714 millions sterling, 
against which, however, there is to be placed an increase 
of nearly 19,000 miles of railway and 38,267 miles of 
telegraph, not to speak of irrigation, docks, harbours, and 
other works of public utility, all of which, if brought to 
the hammer to-morrow, would probably realise consider- 
ably more than the debt that has been incurred in 
their installation. The credit of the Colonies continues 
to be good—nay, it is better than it was some years ago; 
and this, after all, is the best test of whether they have 
been wasteful and going too fast. The actual amount of 
the public indebtedness of the principal Colonies at the 
end of 1888 is shown in the following table :— 
Public Debt of the Principal British Colonies. 

1879. 1888. Increase in 1888. 


£1=1000. £=1000. £1 = 1000. 
India... ... ... ... 145,907... 191,946 ... 46,089 
ee ee Cy) re <: - S e 
Australasia... .... ... 77,889 ... 166,362 88,473 
Cape of Good Hope... 10,017... 22,295 ... 12,278 
Wee fce ces s we .,  S eee 
Canada: i.. 4.2... ... BOM ..>: 46,086) 2.1 1 
West India Islands LIB... $4... 
Hong Kong ..._ ... _ 200 200 


mauve... OE. | Wee. 81 





Totals ... _.. 268,050 ... 439,704 


With this presentation we have done. The figures 
that have been submitted justify the belief that the 
Colonies will continue, as heretofore, to provide the 
Mother Country with food and the raw material, at least, 
of clothing; and that they will receive, in exchange, the 
manufactures which for years to come England will be 
able to supply probably better and cheaper than any of 
her numerous progeny. From this point of view, there- 
fore, the future is both hopeful and assuring. 








HOW TO ANALYSE COPPER. 
(Concluded from page 44.) 





Copper.—In the method hereafter described for the 
determination of copper, it is desirable, although not 
absolutely necessary, that nitric and hydrochloric acids 
be absent; and as the latter acid, as is obvious, will be 
present, although in very small quantities, in the filtrate 
remaining after the precipitation of the silver as chloride, 
it must be expelled. This is effected by evaporating 
down, after the addition of an excess of sulphuric acid, 
until the volume is reduced by two-thirds. This solution, 
contained in a large beaker, is now diluted with water to 
a volume measuring, at the least, a litre, the mouth of the 
beaker closed with a glass cover, and the liquid brought 
to boiling temperature. While at this point a saturated 
solution of sodium thio-sulphate is added in small 
portions at the time, the solution being meanwhile kept 
boiling and constantly stirred, as also protected from 
exposure to the atmosphere, as far as practicable, until 
the liquid acquires a decided milky-white appearance 
throughout. When this is attained the solution is 
further boiled, until the milkiness disappears, and the 
black sulphide of copper has collected together, after 
which collect the precipitate on a Swedish filter and 
thoroughly wash with water. Remove filter and con- 
tents to a water oven, dry at a temperature not exceeding 
100 deg. C., and detach the precipitate as completely as 
possible, placing it in a large weighed porcelain crucible; 
incinerate the filter paper, and add the ash to the con- 
tents of the crucible. Under ordinary circumstances, 
and unless precautions be taken to guard against the 
same, upon ignition copper sulphide oxidises, resulting in 
a mixture of di-sulphide, sulphate, and oxide of copper. 
This, however, may be prevented by mixing the sulphide 
with an excess of sulphur, and conducting the ignition 
in a current of hydrogen gas, which method we shall 
adopt. The apparatus employed is shown in Fig. 2. 


Fic.e . 

















will >, : 


SS = siete rean 








As will be seen, it consists of a small flask A, in which 
hydrogen is generated by the action of sulphuric acid 
upon zine, and of a Wolf’s wash-bottle B, and a U tube 
C, containing respectively sulphuric acid and calcium 
chloride, in passing through which the gas is deprived of 
moisture before it enters, by means of a porcelain tube 
D fitted in the cover, the crucible containing the sulphide 
of copper precipitate. The modus operandi of conducting 
the operation is as follows :—The dry sulphide of copper 
precipitate, to which the filter paper ash has been added, 
contained in a large previously-weighed porcelain crucible, 
is intimately mixed with at least twice its weight of 
powdered sulphur, preferably crystals, the lid loosely 
fitted on, and the porcelain tube connecting with the 
hydrogen-generating apparatus, inserted in the hole, so 
that it protrudes for a little distance in the inside of the 
crucible. When all is ready, the current of hydrogen gas 
is allowed to pass over until it is judged that the precipitate, 
&e., has become thoroughly impregnated, when the gas 
escaping from the mouth of the crucible is ignited. At the 
end of a quarter of an hour, by which time the greater por- 
tion of the sulphur will have burnt off, heat the crucible by 





means of a large Bunsen burner, at first gently and 
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gradually increase to bright redness. Maintain at | is rinsed, by means of a dilute solution of nitric acid, into | acetate, and conducting a current of sulphuretteg 


this temperature until the hydrogen flame issuing 
from the crucible no longer possesses a blue colour— 
blue is the colour of the flame as long as any sulphur 
remains unburnt—thus denoting that ignition is complete. 
When this is observed, withdraw the Bunsen burner, 
extinguish the flame burning at the mouth of the 
crucible, and allow the crucible, together with contents, 
to cool, the current of hydrogen being conducted through 
meanwhile, after which reweigh the crucible to determine 
the subsulphide of copper, Cu, S, every hundred parts of 
which are equivalent to 79°87 of metallic copper. As 
the quantity of hydrogen required is considerable, it is 
expedient to deliver the same from a gas tank or bag, so 
that a constant and regular current may be maintained. 

In precipitating the copper with sodium thiosulphate, 
any arsenic would come down with it, but by igniting the 
mixed sulphides in a current of hydrogen the latter metal 
is got rid of. 

Were it not necessary for the determination of the iron, 
&e., that the copper be first removed, we should not have 
treated on the determination ofthe same in such a large 
qaantity—in this particular instance ten grammes of the 
metal—as, on account of the bulk of the resulting precipi- 
tate, great difficulty is experienced in dealing with it. 
Certainly, there is a decided advantage upon operating 
upon large quantities, even if the precipitates be bulky, as 
an error or loss of two or three milligrammes does not 
result in such serious discrepancies in the resulting per- 
centages, as would be the case were a smaller portion 
taken for analysis. 

The method just described necessitates the removal of 
the tin, antimony, lead, and silver before the determina- 
tion of the copper can be proceeded with. This is a very 
considerable drawback, as it entails both unnecessary 
time and labour, where the determination of copper only 
is required. In the method about to be described 
this is entirely obviated, and thus the method is 
more rapid and, comparatively speaking, simpler of 
execution. The modus operandi of the method is as 
follows :—One gramme of the metal is digested with 
dilute nitric acid, sp. gr. 1:20, until complete solution is 
effected.—Should the oxides of tin and antimony be 
present, they are dissolved by the addition of a small 
quantity of hydrochloric, or a fresh portion of the metal 
is dissolved in nitro-hydrochlorie acid.- In either case 
the resulting solution is diluted, ammonia cautiously 
added, with brisk agitation, until it be present in a 
considerable excess, and then acidulated with the 
least possible excess of hydrochloric acid. When this is 
accomplished the copper is precipitated as sub-sulpho- 
cyanide by the addition of a solution of ammonium 
sulpho-cyanide and bisulphite in slight excess, as shown, 
in the majority of instances, by the supernatant liquid 
acquiring a pink colour. Now heat to boiling, 
allow to settle, collect the precipitate on a weighed 
Swedish filter paper, and thoroughly wash. The filter 
paper, together with contents, are subsequently removed 
to a water oven and dried at a temperature of 100 deg. C., 
until the weight remains constant. Copper sub-sulpho- 
cyanide contains 52°30 per cent. of metallic copper. As 
the operation of drying occupies a considerable time, 
it may be dispensed with, and the cyanide converted 
into sub-sulphide of copper, Cu, 8. This is effected 
by removing the copper cyanide, after well washing 
and while wet, as completely as possible to a glass, 
conical or beaker, the filter ignited, the ash added to the 
precipitate, and the whole digested at a gentle heat for 
a considerable time with an excess of ammonium sulphide. 
The resulting sulphide of copper is collected as rapidly as 
possible on a filter, and washed with water containing 
sulphuretted hydrogen. Dry the filter and contents, 
transfer the dry sulphide of copper to a porcelain crucible, 
incinerate the filter paper, and add the ash to the preci- 
pitate. The contents of the crucible are now mixed with 
an excess of sulphur, heated at a low red heat until the 
sulphur is driven off, and upon cooling the copper sul- 
phide, Cu, 8, weighed. This method of igniting the 
copper sulphide precipitate, although less tedious, is not 
to be preferred to that in which it is conducted in a 
current of hydrogen. 

The ammonium sulpho-cyanide and bisulphite solu- 
tion is prepared by dissolving equal weights of the salts 
in water. 

Copper and Bismuth.— Instead of precipitating the 
copper as sulphide by means of sodium thiosulphate, sul- 
phuretted hydrogen may be employed. Ifthis method of 
procedure be used, the sulphuretted hydrogen gas is passed 
through the warm solution of the metal, after the 
removal of the tin, antimony, lead and silver—which has 
been mixed with a moderate excess of hydrochloric acid, 
necessary to keep the zinc in solution—until it is 
strongly impregnated with the gas.6 The resulting pre- 
cipitate will consist not only of the sulphide of copper, 
but also of the sulphides of bismuth and arsenic, should 
these metals be contained in the copper. For the 
separation of the metals, the precipitate of mixed sul- 
phides is collected, as rapidly as possible, on a filter, 
washed with water containing sulphuretted hydrogen, 
the filter paper pierced and its contents rinsed, employing 
the least possible quantity of wash water, into a beaker. 
Incinerate the filter paper, add the ash to the pre- 
cipitate and digest with a solution of potassium sul- 
phide ata gentle heat for some time; the sulphide of 
arsenic enters into solution, while the sulphides of copper 
and bismuth remain insoluble. Allow the solution to 
settle, pass the supernatant liquid through a filter, repeat 
the digestion with a fresh portion of sodium sulphide, 
and finally filter, this time throwing on the inso- 
luble sulphides of copper and bismuth. Thoroughly 
wash the filter containing the sulphides with boiling 
water to remove the last traces of arsenic. To 
effect the separation of the sulphides of copper and 
bismuth, the mixed precipitate on the filter, while wet, 

6 It is further advisable to heat the solution, after the addition of a little 
—” acid, previous to ducting the Ipk ted hydrogen 








a beaker, the filter paper incinerated, and the ash added. 
To the contents of the beaker now add a small quantity 
of strong nitric acid, and digest at a gentle heat until the 
whole of the precipitated sulphides have dissolved; dilute 
the resulting solution and filter. Now neutralise this 
filtrate by the cautious addition of ammonia; add a small 
quantity of a clear solution of sodium chloride and a large 
volume of water. After standing for at least twelve 
hours, withdraw a few drops of the supernatant liquid, 
and add a little water; should a turbidity form, add a 
further quantity of water to the main solution, and allow 
to stand for a further period. Upon complete precipita- 
tion of the bismuth, as basic chloride Bi C10, collect on 
a filter, wash with cold water, and dry. The contents of 
the filter are now transferred to a large weighed porcelain 
crucible, the filter paper ignited, the ash added, the pre- 
cipitate mixed with five times its weight of potassium 
cyanide, and fused; whereby the chloride of bismuth is 
reduced to the metallic state. The cold fused mass is 
treated with water, when, if the operation is successful, 
grains of metallic bismuth are left: these are washed 
rapidly, by decantation, with water, then with alcohol, 
dried and weighed. ‘The filtrate left after the precipita- 
tion of the bismuth as basic chloride contains the copper. 
It is acidulated with hydrochloric acid, warmed, and a 
current of sulphuretted hydrogen conducted through, 
until the gas is present in excess; the resulting precipi- 
tate of sulphide of copper collected, washed with sulphu- 
retted hydrogen water, dried and ignited by one of the 
methods previously described. 

Arsenic.—As is obvious, this metal is contained in the 
potassium sulphide filtrate remaining from the separation 
of the insoluble sulphides, by digestion of the mixed sul- 
phides with the sulphide, as above, from which its 
precipitation is effected by acidifying with hydrochloric 
acid. Collect the resulting precipitate of sulphide of 
arsenic on a filter, and digest, while on the filter, with 
warm carbon disulphide, until any free sulphur has dis- 
solved, after which pierce the filter paper and completely 
rinse the sulphide of arsenic into a beaker. To the con- 
tents of the beaker, add some nitro-hydrochloric acid, 
digest at a gentle heat until the precipitate is entirely 
dissolved, dilute the resulting solution, and filter. The 
next step is to precipitate the arsenic contained in the 
filtrate as ammonium-magnesium-arsenicite by means of 
“magnesia mixture.” This is effected by adding to the 
solution a small quantity of the magnesia mixture, 
together with a large excess of ammonia, about a quarter 
of the entire volume of the solution, and allowing to 
stand in the cold for twenty-four hours, during which 
time the arsenic will come down in a highly crystalline 
condition. Collect the precipitate on a Swedish filter, and 
wash with water containing ammonia, until a drop of the 
washings, after acidifying with nitric acid, gives no 
opalescence with silver nitrate. Dry the filter and con- 
tents in the water oven, remove the precipitate as com- 
pletely as possible, placing it in a weighed porcelain 
crucible, incinerate the filter paper, and add the ash to 
the precipitate. Now heat the crucible and contents, 
employing at first a low temperature, which gradually in- 
crease to a full red heat, and when cold re-weigh. By 
ignition the ammonium - magnesium -arsenicite loses 
ammonia, leaving magnesium-pyro-phosphate, Mg, P, 
O;, which contains 48°39 per cent. of arsenic. 

Preparation of the magnesia mizxture.—Take 83 
grammes of magnesium sulphate, dissolve in water, add five 
cubic centimetres of hydrochloric acid, and 82 grammes of 
barium chloride, previously dissolved in water. Thoroughly 
assimilate the liquids, and filter off a very small portion 
of the same, to which add a little sulphuric acid, and 
should a precipitate be formed add more magnesium sul- 
phate to the original solution. Now filter, concentrate 
by evaporation, cool, add 165 grammes of ammonium 
chloride, together with 260 cubic centimetres of strong 
ammonia, and dilute to one litre. Mix thoroughly, allow 
the solution to stand at rest for two or three days, and 
separate from any precipitate which may form meanwhile 
by filtration. 

Iron.—The filtrate after the precipitation of the copper 
as sulphide, either by means of sodium thiosulphate 
or sulphuretted hydrogen, contains the iron. It is 
concentrated to a small bulk by boiling, any sulphur 
which may have come down during the operation 
filtered off, a small quantity of nitric acid sp. gr. 1°42 
added to oxidise the iron to the ferric state, and the 
solution heated for a few minutes. Allow the solution to 
cool, adda large quantity of a solution of ammonium 
chloride, and then, drop by drop, a solution of ammonium 
carbonate, and heat to boiling for some tiine. Allow to 
stand for five to six hours, by which time complete pre- 
cipitation of the iron will have taken place; filter the 
solution—the filtrate being preserved—wash the filter 
together with contents three or four times. The precipi- 
tate of iron is now dissolved in a small volume of hot 
hydrochloric acid, the resulting solution, contained in 
a beaker, diluted, ammonium chloride, together with an 
excess of ammonia added, and heated to boiling. The 
resulting oxide of iron precipitate is collected on a filter, 
washed, and ignited, and weighed as ferric oxide, Fe, O5, 
which contains 70°00 per cent. of iron. 

Zinc.—For the determination of the zinc, to the filtrate 
remaining from the precipitation of the iron, add ammo- 
nium carbonate until a slight precipitate ensues, which 
now dissolve in a few drops of hydrochloric acid, so as to 
procure the presence of a slight excess. The liquid is 
now cooled, a current of sulphuretted hydrogen con- 
ducted through, and te complete the precipitation of the 
zine a few drops of sodium acetate added, after which the 
gas is again passed through until no further precipitation 
ensues. The solution is now to stand at rest at ordinary 
temperature for twelve hours, at the end of which time 
collect the resulting precipitate of sulphide of zinc on a 
filter and wash with sulphuretted hydrogen water—pre- 
vious to filtration it is advisable to ascertain whether 
precipitation is complete by withdrawing a little of the 
clear supernatant liquid, adding a drop or two of sodium 





hydrogen through, when no precipitate should form 
Dry filter and contents, mix with an excess of sulphur. 
ignite in a current of hydrogen gas and weigh as sulphide 
of zine, Zn 8, every hundred parts of which are equivalent 
to 67-01 of metallic zine. A far better plan, however, jg 
to convert the sulphide of zinc into carbonate, and to 
weigh as oxide. Dissolve the wet sulphide of zinc on the 
filter in hot hydrochloric acid, dilute the solution, ang 
filter. To the filtrate add an excess of sodium carbonate 
and heat to boiling. Collect the precipitated basic car. 
bonate of zine on a filter, wash thoroughly with hot 
water until all the alkali is removed, then dry, separate 
from the filter, ignite—contained in a weighed porcelain 
crucible—after the addition of the filter ash, and weigh 
as zine oxide Zn O, which contains 80°24 per cent. of zine, 

Nickel.—To effect the precipitation of the nickel, the 
filtrate from the precipitation of the zinc, as above, is 
mixed with a little hydrochloric acid, boiled, ang 
filter if necessary. To the filtrate, contained in g 
porcelain basin, is now heated to boiling, a solution 
of caustic soda added, and the boiling continued for some 
time. Allow the solution to settle, pass the supernatant 
liquid through a filter, wash the precipitated nickel three 
or four times by decantation with hot water, passing the 
washings through the filter. Finally, throw on the pre. 
cipitate, wash until free from alkali, as proved by the 
washings having no effect on litmus paper, ignite, con. 
tained in a weighed porcelain crucible, and weigh the 
nickel oxide, 78°57 parts of which are contained in every 
hundred parts of the oxide. 

This method of analysing metallic Copper is equally 
applicable to its alloys, contaiming tin, arsenic, anti- 
mony, &c., such as brass, bronze, gun-metal, bell-metal, 
Britannia metal, fusible metal, German silver, Kc. 








THE BIRMINGHAM COMPRESSED AIR CO'S 
WORKS. 

THE completion of the first installation of the Birmingham 
Compressed Air Power Company’s works must be included 
among the most interesting, and very possibly amongst the 
most fruitful engineering events of the past year. This com- 
pany obtained an Act of Parliament in 1884, authorising 
it to lay pipes through the streets of Birmingham for the 
public supply of compressed air at 45 1b. above atmosphere, 
for motive and other purposes. At the central station there 
are now three compressing engines of 1000 indicated horse- 
power each, together with an auxiliary engine of 150 horse- 
power for Saturday afternoons and night work. The steam 
is supplied by ten water-tube boilers of the Lane type, nine 
of which are fired with gas produced by seven Wilson gas 
producers, while the tenth is coal-fired and supplies steam to 
blow the gas producers. About fourand a-quarter miles of mains 
are laid through the streets, ranging from 24in. down to Tin. 
in diameter. The air is already taken by twenty-six con- 
sumers, and is employed to work over thirty engines—the 
largest developing about 50-horse power—and also for blowing 
cupolas, for smiths’ fires, for brazing blowpipes, for sand-blast 
apparatus for decorating glass, for heating, lacquering and 
japanning stoves—by first reducing the air pressure and then 
passing it through a heated coil on the way to the stove—and for 
raising water by direct action on its surface. A refrigerating 
chamber is being erected to enable the air to be employed for 
the preservation of meat, and other perishable articles. 
Numerous other consumers are about to use the air, and 
when their works are coupled up —as they will be shortly—the 
— engine power will have to be increased. There can 

no doubt that there is a great future for a public supply of 
compressed air, a harmless and universally applicable source 
of motion and of power, and of performance of useful opera- 
tions. Not at all improbably we may have to include the 
working of tram cars by pipes laid along the route. 








CONTRACTS FOR LOCOMOTIVE COAL IN 1889.—There is nobody that 
is likely to suffer more from the increased price of coal than the 
railway companies, some of which, at the lower rates of the last 
few years, have paid from £16,000 to £22,000 a month for their 
locomotive fuel. Up to about the end of 1888 and during the first 
half of the year 1889 the average price paid for coal by the railway 
companies was about 6s, per ton, but owing to the increased de- 
mand for all kinds of coal which began in the last quarter of the 
yearnamed, and the consequent advance in the wages paid to minets, 
the colliery owners gave timely notice that the new contracts for 
coal and coke would only be taken at rates considerably 
above those then running. It appears that when coal was at 
the ordinary rate alluded to the London and North-Western 
expended about £22,000 a month for locomotive or steam coal, the 
Midland £18,000, the Great Western £16,000, and the North- 
Eastern £17,000, the latter consuming about 50,000 tons of coal 
monthly. One of the first contracts that were required at the 
commencement of last year was that of the Great Northern, who 
had been paying 6s. ton, but the old contractor required an 
advance of about 40 per cent., but ultimately agreed to a short 
time contract at 8s. per ton. At the end of June the contracts 
of several railway companies expired and they sought for 
renewals, but these were only offered at not less than 8s. 6d. 
per ton, or an advance of about 42 per cent., and these the 
companies were obliged to accept, with the exception of the 
Great Eastern, the directors of which were able to obtain a small 
contract at a rather less price, but were obliged to take a rather 
inferior quality of coal. The last proposal for tenders was made 
at the beginning of December, on the part of the North-Eastern, 
for supplies for the new year, commencing with January. 
Hitherto the contracts were divided between the colliery owners 
in Durham and Northumberland, and some of those in the South 
Yorkshire district. As the company had the advantage of a rate 
of about 6s. 6d. to 6s. 9d. per ton y ere the half-year from July, 
when most other companies were paying 8s. 6d., an agreement 
appears to have been made on the part of the owners in different dis- 
tricts that the contracts with the North-Eastern should not be taken 
below something like 10s., and this was to. Such an 
advance, so far as regards the North-Eastern, would be equal to 
an increase of more than £90,000 over the rates paid for the 
previous contracts. The Great Eastern directors have stated that 
they have been making some experiments for the purpose of 
finding a substitute for coal, and say that the results so far have 
been satisfactory. There are four leading railway an’ 
London and North-Western, the Midland, the Great Western, and 
the North-Eastern—that in ordinary seasons and at the old rates 
have paid £840,000 a year for their locomotive fuel; and if the 
increased charge is only 35 per cent, it will make a serious differ- 
ence to them, whilst it will be even worse for many other lines not 
connected with the mining districts, and who, in addition to paying 
the advanced rates, will «i have to pay for the cost of carriage, 
which the former have not to do,—TZimes. 
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rOWLERS TUBE AND PIPE BENDING MACHINE 





FOWLER'S TUBE AND PIPE BENDING MACHINE. 

Tue machine illustrated by the accompanying engraving 
is made under Fowler's patent for the purpose of bending 
and coiling iron, steel, brass, or copper pipes and tubes into 
such shapes as are generally required by the various trades 
without heating or filling with sand, resin, or any other 
internal application as used by the present methods, which 
are necessarily very expensive, tedious, and in many instances 
injurious to the metal. The machine consists of a pair of 
automatic grippers, which push the tube to be bent between 
two rollers and an abutment as shown, both rollers having 
a semicircular groove. The relative positions of the 
rollers can be adjusted to suit the size of the coil 
or bend required, and for much variation in size different 
sized rollers are used. The pipes or tubes require no prepara- 
tion whatever. They are dropped between the grippers, 
which push the tube between the rollers, and automatically 
take a fresh hold as each few inches is pushed through and 
bent. The process does not impair the strength of the tubes, 
as far as this can be seen by the eye; and tests have been 
made which, we are informed, confirm this. The action is 
gradual but rapid, and coils of simple or double curvature or 
of different diameters can be very beautifully and uniformly 
well made. The power required to operate the machine is 
small, and the machine is of simple construction. Mr. 
G. M. Reed has ene of the small machines in England, at 
the Inns of Court Hotel, from which it can be seen that 
the rate of production of coil may be 3ft. per minute, and 
any one may learn to use the machine quickly. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


_ China: Trade of Canton in 1888.—Imports into Canton 
increased by £689,951, or 35°55 per cent. over 1887; kerosine 
and metals declined. The export trade to foreign countries 
decreased, and notwithstanding efforts to push it, is falling off. 
Imports of coal decreased by 882 tons, or 78-35 per cent., and in 
value from £1 16s. 9y5d. to £1 16s. 4,%d. per ton. Copper 
was too high in price. Iron bar decreased by 90 tons, or 35°6 
per cent., and increased in value from £10 to £10 14s. 114d. 
per ton. Iron, old scrap, amounted to 20} tons, valued at 
£3 11s. 37d. per ton. Iron plates and sheets decreased by 
74 tons, or 55 per cent., and in value from £19 Os. 3d. to 
£18 Js. 11d. perton. Iron wire decreased by 35 tons, or 63°6 
per cent., increasing in value from £19 4s. 44d. to £19 5s. 24d. 
per ton. The supply of the steady staple of old iron was 
probably due to some local tax being diverted to other 
channels. Lead pig decreased by 920 tons, or 26 per cent., 
and in value from £16 13s. 1d. to £16 6s. per ton. This 
article, owing to the decreased export of tea, was less in de- 
mand. Machinery increased by 489 packages, or 36:1 per 
cent.; spelter by 49 tons, or 75:0 per cent., and decreased in 
value from £387 11s. 5d. to £34 10s. per ton. Steel decreased 
by 23 tons, or 1-7 per cent., and in value from £15 12s. 8d. to 
£15 3s. 3d. per ton. Tin-plates decreased by 69 tons, or 73:35 
per cent., and in value from £15 3s. 74d. to £15 2s. 13d. per 
ton. Tin in slabs rose from 4 cwt. to 28} tons, and in 
value from £107 8s. to £110 1s. 9d. per ton. Kerosine 
shows the large decrease of 820,141 gallons, or 99 per cent., 
increasing in value from 8:872d. to 11:232d. per gallon. 
The trade is now chiefly carried on by junk, while 
the steady bs arog of the authorities and the heavy 
taxation to which it is subjected have somewhat limited 
the demand. It is so superior to native oil that even 
if, as recommended, its import was prohibited, there would be 
I'ttle possibility of excluding it. The Chinese are a peculiarly 
persistent people, and when they want anything it is very 
little use in attempting to prevent them from getting it. 


British shipping entering Canton decreased by 27,341 tons, or 
24 per cent., and its proportion of the whole from 86-15 to 
82°35 per cent., owing to the transfer of one of the lines 


ae between Canton and Shanghai to the German flag, 
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Vessel, 


€ flag does not always show the real ownership of the 
Among native exports, lead, red, decreased by 








33 tons, or 63°35 per cent., and in value from £26 1s. to 
£22 Os. 10d. per ton; lead, white, increased by 13 tons, or 
2°05 per cent., and decreased in value from £20 17s. 10d. to 
£20 13s. 1d. per ton; lead, yellow, decreased by 156 tons, or 
39°45 per cent., and in value from £24 7s. 3d. to £22 15s. 2d. per 
ton. Foreign safes, chiefly of obsolete date, are being 
exposed for sale in the furniture shops, a branch of trade 
which would increase if there was a good foreign store here : 
although difficulties would be experienced at first, other 
articles would be introduced and sold. Circulars from manu- 
facturer after manufacturer arrive, but I can only refer them 
to Hong Kong. The want is great of a show-room which 
such a store would afford, but it must be on an extensive 
scale and sell good articles, not imitations. Of merchants 
there are enough, but there is a want of tradesmen who, if 
they attend to their business, and have intelligence and push, 
will succeed beyond their expectations. The mint, under 
the management of Mr. Wyon, has made great progress, and 
is ready for working. The development of the inland traffic 
in steam launches, which promised very favourably, has 
not progressed. The people were anxious to employ 
them, but there was an impression on the official mind that 
foreigners had an interest in them; and, not only foreign, 
but also native launches were stopped. The scheme of esta- 
blishing two great ports opposite Hong Kong and Macao, con- 
nected by railway with Canton, so as to draw to Chinese soil 
the commerce of these foreign ports, has not made great pro- 
gress; but a commencement has been made in the marking 
out of the walls of the new city opposite Macao. With the 
magnificent water communication between Canton and Hong 
Kong, a railway would have little support so far as the car- 
riage of goods is concerned; and it would be very expensive, 
owing to the necessity for numerous and costly bridges. Nor 
would it have the effect supposed. Land in British Kowloon 
would probably rise in value; but the trade of Hong Hong is 
not simply the trade with Canton. A more practical scheme 
is the proposed building of the whole river front of the city, 
the reclamation of a considerable amount of frontage, and 
the construction of a broad praya suitable for wheeled con- 
veyances, and lighted by electricity; but it is feared that the 
difficulties are too great to admit of its being carried out. 
The last object of interest is the opening of two ports in 
Kuangshi and Yunnan, on the frontier of Tongking, by which 
the French hope to divert the supply of those provinces from 
Canton and Shanghai. To some extent this may be the 
result, but there are serious difticulties to overcome, and there 
is not any need of fear in the immediate future; but every 
new point of contact between foreigners and China is to be 
welcomed. 

China: Railways.—The United States Consul at Canton 
reports:—The subject of railways has recently engaged the 
attention of the Imperial Government of China, and the 
principal viceroys of the Empire. The views expressed to the 
Throne by the eminent Viceroy of the two Kwangs seems to 
have elicited Imperial favour. Intensely anti-foreign in 
policy, the Viceroy of the two Kwangs has now favoured the 
enterprising and progressive policy of the eminent Viceroy of 
the Metropolitan Province, and while the Viceroy in Canton 
favours the railway between Tien-Tsin and a point near 
Peking, he presents to the Imperial Government a memorial 
in favour of a railway between Peking and Han-Kow and 
between Tien-Tsin and Shan-Hia-Kuan, a point on the 
Northern Chinese Wall, at which military forces are kept 
whenever the northern frontier is menaced by the Russians. 
Doubtless, the system suggested includes a line between 
Canton and Han-Kow. This would be a great interior and 
Imperial trunk line to facilitate transfer and concentration of 
military forces between important and populous parts of the 
Empire, and be in communication with the great national 
highways of commerce that are navigable for hundreds of 
miles between the sea coast and the southern and western 
frontiers. The reasons of the Viceroy have not been pub- 
lished, but as he has better knowledge of the necessity of 
railway communication between the various portions of the 
Empire than any of the Viceroys of China, it is safe to sug- 
gest that the sad predicament in which one hundred thousand 
Chinese soldiers in Southern China were placed by the French 


declaration in 1884-85, that ‘‘rice is contraband,” was a lesson 
to China. China is full of minerals. Some of the iron mines 
of China have been worked for over a thousand years for 
material to use in manufacture of rude agricultural and 
household implements, mechanics’ tools, &. Li Hung 
Chang, the great Viceroy of the North, has not only favoured 
railways, but insisted that the rails should be made of Chinese 


iron. 

China: Trade of Chefoo in 1888.—British shipping enter- 
ing Chefoo decreased by 8996 tons, or 1°9 per cent., under 
1887, and slightly in proportion of the whole from 57-95 to 
57:15. Foreign imports decreased by £68,468, or 59°75 per 
cent. Coal increased by 1795 tons, or 23°5 per cent., and in 
value from £1 2s. 14d. to £1 8s. 11d. per ton; kerosine by 
306,558 gallons, or 222 per cent., and in value from 6°282d. 
to 6°982d. per gallon. Iron bar decreased by 174 tons, or 44-3 
per cent., and increased in value from £7 13s. 3d. to 
£8 4s. 11d. per ton. Iron nail rod increased by 123 tons, or 
7°15 per cent., and in value from £7 13s. 14d. to £7 18s. per 
ton. Iron, old, decreased by 828 tons, or 14°1 per cent., and 
in value from £5 12s. 9d. to £5 6s. 8d. perton. Lead decreased 
by 234 tons, or 74°85 per cent., and in value from £17 12s. 2d. 
to £15 19s. 8d. per ton. Steel increased by twenty-six tons, 
or 88 per cent., and fell in value from £16 15s. 4d. to 
£12 9s. 104d. per ton. There are rumours of the intended 
opening of fresh gold mines in the Ninghai district; but 
nothing has been heard for some time of those already 
opened at Pingtu, and it is feared that this indicates a want 
of prosperity. 

China—Trade of Chinkiang in 1888.—The trade of Chin- 
kiang, which in 1887 showed a very considerable improve- 
ment, has declined to the level of 1886. The causes of this 
were various, the principal one being a diminution in the 
purchasing power of the population, owing to the bursting of 
the banks of the Yellow River, and the drought in the imme- 
diate neighbourhood of the port. British shipping entering 
Chinkiang decreased by 20,000 tons, or 3°15 per cent., the pro- 
portion of the whole remaining stationary at 58°55 per cent. 
Metals decreased, iron nail rod by 2434 tons, or 8°7 per cent., 
and increased in value from £7 2s. 1d. to £7 13s. 104d. per 
ton. Kerosine decreased by 57,648 gallons, or 3°65 per cent., 
and increased in value from 5°509d. to 6°1155d. per gallon. 
Russian oil from Batoum forms a large portion of the import, 
and is preferred to American, being slightly cheaper and 
giving a brighter light. Transit passes are largely availed of 
here, 75 per cent. of the foreign imports finding their way 
into the interior under the system. 

China—Trade of Ichang in 1888.—Imports into Ichang in- 
creased by £3061, or ‘5 per cent. over 1887. British imports 
increased by £36,080, or 11:25 per cent., and their proportion 
of the whole from 66:7 to 67:7 per cent. British shipping 
entering Ichang increased by 3040 tons, or 92°65 per cent., 
and its proportion of the whole from 16-9 to 39-25 per cent. 
Imports of metals and metal wares are not large enough to 
appear in the tables, Ichang being on the way to metal- 
liferous districts. Articles made by rolling, stamping, 
or other mechanical process should be sent rather than 
cast articles, which the Chinese are good at making. 
Exports of copper increased by 291 tons, or 49 per cent., 
and increased in value from £49 11s. 3d. to £63 Os. 8d. 
per ton. Copper appears only as tribute or supply to 
the Government at Peking. Lead and spelter do not 
appear at all. Probably the exertions of the high officer 
T’ang, and of the Japanese mining experts, had scarcely 
begun to show results. Tin increased by 134 tons, or 10-3 per 
cent., and in value from £103 6s. 9d. to £103 12s. 6d. per ton. 
The quantity, though double that in 1885, was much less 
than in 1886. The check to the development of tin at 
Ichang may be due to a preference for the Kuang-si route 
from the tin-producing districts of Yunnan. The export of 
tin from Pakhoi has increased, and is far larger than that 
from Ichang. Nothing has yet been done with regard to the 
proposed up-river steam navigation. As to its practicability, 
there have been remarkable differences of opinion. The 
French in Tong-king have succeeded in navigating a steamer, 
the Laokay, through the rapids of the Red River up to 
Lao-kai, on the border of Yunnan. The steamer is a stern- 
wheeler, 105ft. long, and ultimately passed up without 
assistance after being aground for some days. 

China: Iron industry —The United States Minister at 
Peking sends a copy of an Imperial decree commenting on 
the late proposal of the Viceroy of Canton to develope the 
iron industry in the two Kwangs :—‘ The Viceroy of Canton 
states that iron is the chief mineral production of the two 
provinces within his jurisdiction, yet for many years past 
there has been an immense consumption of foreign iron all 
over the country. Under these circumstances he considers it 
absolutely necessary that the native iron industry should be 
further developed, and with this object he has already 
procured the abolition of inland duties on iron, and 
the removal of the prohibition against its export. A com- 
mittee which he appointed to investigate the whole subject 
in both provinces, reports that the great obstacle to the 
extensive production of native iron is the heavy duty levied 
on furnaces. Of these there are three kinds, Government 
furnaces, which pay each £13 5s. a year to the financial 
commissioner; local furnaces, which pay an annual fee of 
£1 5s. to the salt commissioner; and unlicensed furnaces, 
which do not pay anything. It is now proposed that all dis- 
tinctions be abolished, and for the period of three years no 
tax be levied upon furnaces of any kind. This will involve 
a diminution in the revenue of something less than £500, 
but the gain to the iron producers will be much larger than 
the above sum, for the exemption of the furnaces from all 
Government taxation will necessarily imply the discontinu- 
ance of the illegal fees which have hitherto been exacted, and 
which have proved the real hindrance to the development of 
the trade. A scheme is under consideration for the esta- 
blishment of a joint stock company to work the foundries 
with foreign machinery, and great results are expected from 
the adoption of foreign methods of smelting, which are now 
receiving careful attention. If only the native industry can 
be stimulated, and the consumption of the foreign ore will 
gradually be checked, all classes of the community will 
benefit by the change, and no regret need be felt for the small 
sacrifice of revenue which it will, for the present, entail. 
The Viceroy’s views on the subject have received the cordial 
approval of the Governor of Kuang-si, and the memorial is pre- 
sented in their joint names.” The mind of the Viceroy Chang 
Chi Tung seems to have undergone a change. He now, while 
still materially seeking to retain for his own people the bene- 
fits of industrial enterprises, favours the extension of foreign 
methods in constructing railways and establishing electric 
lighting and foundries. 

China: Trade of Kiungchow in 1888.—The year 1888 has 
not been a prosperous one for Haiwan. Owing to the failure 





of the crops there was a good deal of distress, and the value 
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of the trade fell off considerably. 


or 183-3 per cent., and in value from 8-022d. to 9-003d. per 
gallon. British shipping entering Kiungchow decreased by 
1592 tons, or 3-4, per cent., and in proportion of the whole from 
31°5 to 30-4 per cent. Only one British steamer has been 


running regularly during the year against two German and | 
one Danish. Special steamers for carrying pigs would be | 
advisable on this line; those at present running are small, of | 
the commonest type, and have no special accommodation for | 


pigs, which are packed in baskets and piled up in tiers. The 
opening up of the savage country of the interior has not made 
much progress. The only product therefrom that has come 
here is timber, and the quantity is not large. The roads that 
were made are all covered with vegetation again, and the 
little cultivation begun is givenup. A small quantity of gold 
and silver has been worked, but has not paid the cost of labour, 
and a little soda has been produced. Two individuals who 
had _ concessions allotted to them have 
handed back their papers. Surveys for 
a jetty from the town to deep water, a 
distance of three miles, have been made. 
The jetty would be of immense advan- 
tage to the port, and could probably 
be made to pay. 

China: Labour and- wages"in Ningpo. 
—The United States Consul at Ningpo 
reports: Wages have not increased here 
for years, and strikes never occur. 
Trouble is rarely experienced, as 
labourers are confined to districts where 
they areemployed. Noone is allowed to 
be employed out of his district; he may 
by general consent join labourers in 
another district, not otherwise. The 
rates of wages are for :— 

£ s. ds 

. permonth 1 1 

-. per day 


- 


Blacksmiths .. 
Block cutters 
Boat-builders 
Bricklayers .. 
DT oc cs sage 
Coppersmiths .. ..,, 4, 1 : 
Plumbers .. .. . 1 
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PARIS EXHIBITION. — GOODS 
ENGINE BELGIAN STATE RAIL- 
WAYS. 


THE six-coupled locomotive shown by 
the side elevation and vertical and hori- 
zontal sections on page 72 was made, for 
the Belgian State Railways Administra- 
tion, by the Société Marcinelle et 
Couillet, of Charleroi. This type of 
goods engine was designed for heavy 
gradients, especially a very long and 
steep one, which almost pulled up 
ordinary locomotives, at the culminating 
point of the Grand Luxembourg line, 
which was made and for a long time 
worked by an English company, Mr. R. 
Kitson being locomotive superintendent. 
The engine is capable, with a 10 atmo- 
sphere, or 150 lb. boiler pressure, of easily 
drawing a train of 225 tons, on a 16mm., 
or 1 in 623 gradient, at a speed of 30 
kiloms.—a little over 183 miles per hour— 
this being an increase of 7} per cent. of 
load with 15 to 20 per cent. additional 
speed, as compared with the old engines. 
The wide Belpaire fire-box turns into 
steam 80 kilos. = 176 lb., of water per square metre of 
heating surface per hour. The chimney, of square section, 
merging into the smoke-box, for equalising the exhaust after 
the manner of a pump air-vessel, and the springs, straight 
when unloaded, for economical manufacture, will be noticed 
in the side elevation. The inclined cylinders are inside, 
with outside valve face and Walschaerts valve gear that 
only employs a single excentric. The following are the prin- 
cipal dimensions :— 





waa 


Diameter of cylinder . 
Stroke ey ae eee 
Six coupled wheels, diameter .. 
Between tube plates .. .. .. . 
Mean diameter of boiler shell .. .. .. 
Thickness of plates for shell and fire- 
box wrapping plate... .. .. .. 
Thickness of copper fire-box plates. . 


50cm. 
- 60cm. 
13m. 
3°46 m. 
1-4m. 


193in. 
23}in. 
4ft. 3in. 
1lft. 4in. 
4ft. Tin. 


jin. full. 
}in. to lin. 


11ft. 5jin. 
lfin. 
0-lin. 
226 cu. ft. 


Hou 


Hud 


- 14mm. 
14 to 25 mm. 
25 
-. 3°5m, 
- 45mm. 
23 mm. 
6-4cu. m. 
I é nat Dee 5°15sq. m. = 55 sq. ft. 
Fire-box heating surface + «+ «+ 11°33sq. m. = 121 sq. ft. 
Tube heating surface .. .. .. .. .. 109°35sq. m. = 11708q. ft. 
Total weight, the whole available for 
adhesion oo oe oe pe ce os SOE 
This engine was shown by the Marcinelle et Couillet Company 
among the Belgian locomotives at the Suffren end of the 
Machine Hall of the Paris Exhibition. 
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No. of tubes. 
Length of ditto 
Diameter of ditto .. 
Thickness of ditto .. 
Boiler capacity 
Grate surface .. 
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THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 


THE first general meeting of the Federated Institution of 
Mining Engineers was held at Sheffield on the 22nd and 
23rd insts. Mr. John Marley, of Newcastle-on-Tyne, Presi- 
dent, occupied the chair, supported by Mr. C. E. Rhodes; 
president of the Midland Institute; Mr. T. C. —— 
Sheffield; Mr. W. Cochrane, Newcastle-on-Tyne; Mr. John 
Daglish, South Shields; Mr. G. B. Forster, F.G.S., New- 
castle-on-Tyne; Mr. G. Lewis, Derby; Messrs. A. Sopwith 
Chastetown, Walsall; also by Mr. W. Armstrong, jun., 
Wingate, Durham; Mr. E. Bainbridge, Sheffield; Mr. T. J. 
Bewick, F.G.S., London; Mr. R. F. Boyd, Houghton-le- 
Spring; Mr. M. Walton Brown, Newcastle-on-Tyne; Mr. G. 
E. Coke, Brimington, near Chesterfield; Mr. T. Douglas, 
Darlington; Mr. G. C. Greenwell, F.G.S., Duffield; Mr. J. A. 
Longden, Blackwell; Mr. George May, South Shields; Mr. 
J. Mitchell, Barnsley; Mr. J. B. Simpson, F.G.S., Blaydon- 
on-Tyne; Mr. A. H. Stokes, H.M. Inspector, Derby; Mr. G. 
B. {Walker, Wharnclifie Silkstone Colliery; Mr. Lindsay 
Wood, the Hermitage, Chester-le-Street; Professor G. A. 
Lebour, M.A., F.G.S., secretary of the Federated Institute; 
Mr. John Gerrard, H.M. Inspector, Wakefield; Mr. T. W. 
EmblJeton, Methley, near Leeds; Mr. C. Le Neve Foster, 
H.H. Inspector, Llandudno; Mr. G. F. Bell, H.M. Inspector 
Durham; General Hayward, Mr. G. Hewitt, Unstone; Pro- 


Imports decreased by 
£39,218, or 9-4 per cent. Kerosine increased by 39,050 gallons | 


fessor Hicks, Firth College; Professor A. Lupton, Leeds; Mr. 
Thomas Newbould, Stubbin Colliery; Mr. Miles Settle, Bolton; 
Mr. Alexander Smith, secretary of the South Staffordshire 
Institute; Mr. Henry Lee, president of the South Stafford- 
shire Institute: Mr. Thomas Andrews, F.R.S., Wortley; and 
Mr. T. W. H. Mitchell, secretary of the Midland Institute. 
Altogether there were about two hundred members present. 
A meeting of the Council was held at one o’clock on 
Wednesday—Mr. Marley presiding—when resolutions deal- 
ing with the administration of the Institute were passed. At 
| the general meeting, which followed, the president delivered 
| an inaugural address, in which he dwelt at length on the 
| benefits to be obtained by the confederation of the different 
| institutes in the country, pointing out that the scheme re- 
| tained for each institute its independent action in its own 
| district. It was decided to hold the next meeting at London. 
Three papers on subjects of interest to mining engineers and 
| the mining world generally were submitted—by Mr. A. T, 
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FOOT-PLATE, BELGIAN LOCOMOTIVE. 

Snell, of Messrs. Immisch and Co., electrical engineer, Lon- 
don, “On the Distribution of Energy over large Areas in 
Mines by Electricity;” by Mr. R. Russell, Whitehaven, ‘ On 
the Geology of the Southern portion of the Yorkshire Coal- 
field; and by Mr. G. Blake Walker, Wharncliffe Silkstone 
Colliery, ‘On Coal-cutting Machines.” Exceptional interest 
attached to Mr. Walker’s paper, the members having visited 
the Wharncliffe Silkstone Colliery early in the day. The 
seams worked are the Parkgate, Thorncliffe thin, and Silk- 
stone. The area worked embraces coal from the outcrop to a 
depth of nearly 400 yards. Owing to the broken character of 
the coal-field, a large quantity of machinery of various kinds 
is employed, embracing two Schiele fans, of which the larger 
is 12ft. 8in. diameter, driven by an engine with cylinders 
82in. by 36in., the revolutions of the fan about 220 per minute, 
and the water gauge 4in.; quantity of air produced, 170,000ft. 
The smaller Schiele fan is 8ft. diameter, and ventilates the 
Parkgate seam. There are several air compressors, of which 
the largest is a pair of vertical compressors, having 
steam cylinders 3lin. by 72in., and air cylinders 
30in. by 72in. Thirteen of Gillott and Cobley’s coal- 
cutting machines are at work, seven in the Silkstone, 
and six in the Thorncliffe thin coal. Mr. Walker, 
in the course of his address, stated the revival in the coal 
trade, coupled with the fact that the best and thickest seams 
were become rapidly exhausted in many parts of the country, 
was causing attention to be directed to thinner seams which 
hitherto had not been considered worth working. Interest 
in coal-getting machinery was reviving, and the North of 
England Institute had appointed a committee to report on 
coal-getting machines and the extent to which they were 
being used. Once there was a jealousy of machinery among 
the miners themselves, but this had completely disappeared, 
and they are now distinctly favourable to its introduction, 
taking care, however, that the reduction in the severity of 
their labour shall not bring them any reduction in the actual 
money value of it. He knew of no case where the working 
miner had not been better off in pocket in consequence of 
the introduction of machinery than he was before. Some 
years ago he read a paper on the same subject before the 
Midland Institute, but he felt considerable difficulty in doing 
justice to it at the present time owing to the very consider- 
able development which had taken place, especially in America, 
during the last few years. Probably the machine which was 
destined to be the model type of the future had yet to be de- 
signed, and no doubt it was in the direction of machines 
actuated by electricity that the most successful machines 
must be looked for. Coal-cutting machines had hitherto 
been used for three purposes :—(1) for heading; (2) forholeing ; 
(3) for bringing down the coal. The last of these was so large 
a subject in itself, and one which might be regarded toa 
great extent separate, that he did not propose to touch upon 
it in his paper. Mr. G. B. Walker then gave a detailed 
description of the Stanley headjng machine, and went on to 
state that Mr. Stanley contended that the progress made with 
his machine might be considered to be about one yard per 





ee, 
—————— 


hour, and that it did this amount of work in his—y, 
Walker’s—presence. On a trial of twenty-four hours gy¢}, 
a machine had cut 64ft. Gin. Generally speaking he thought 
Stanley’s heading machine might be regarded asa thorough} 
practical and successful contrivance, and one that solved tho 

roblem of rapid progress and an improved sample of coq) 

m the headings driven by its means. He had not been 
made aware of any other machine which had been made g 
practical success for heading, and he therefore turned to the 
subject of the machines whose function it was to hole oy 
undercut the coal. A machine for holeing should comp} 
with the following conditions :—(1) It should be light anq 
strong. It must be light to be manageable by two me, 
working in a confined position, and strong so as not to be 
liable to serious injury from falls of stone or coal or rough 
usage. (2) It should be narrow. It was important that the 
space between the timber and the face should be as small as 
possible, especially when the roof was not strong, (3) It 
should be simple. The machines had to be worked by 
unskilled men, and they should be able to keep it in ordey 
themselves without having constantly to call in the assist. 
ance of the fitter. (4) It should clear its own cut. (5) It 
should be able to cut into the straight face at the start with. 
out having a hole made for it. (6) It should have a reserve of 
power. This was desirable to enable the machine to cut through 
nodules of pyrites or other exceptionally hard substances, 
(7) The cutting tools should be simple and easily changed and 
sharpened. Mr. Walker then went on to state that amongs} 
the most successful compressed air machines might be 
mentioned Mr. William Firth’s “ pick”—a machine intro. 
duced thirty years ago, and still at work at the West Ardsley 
Colliery, near Leeds—Baird’s endless chain machine—Gled. 
hill’s patent improved—which had been largely used by 
Messrs. Baird in their coal and ironstone pits, and at some 
other places in Scotland, the Rigg and Meiklejohn, Gillott 
and Copley, and the Whinstanley disc machines. The Rigg 
and Meiklejohn machine cut from front to back on the level 
of the foot of the seam, the Gillott and Copley machiue 
worked in the opposite direction, and this brought out its 
debris if the cut was above the floor. The Whinstanley 
machine was not at presentin use. It had many good points, 
especially that of being able to cut into the face, but it had 
been hitherto very short of power, and consequently had not 
succeeded in cutting anything very hard. The oscillating 
cylinders were probably a mistake, but the idea was capable of 
considerable improvement. In Baird’s machine the cutting 
was done by an endless chain with cutters attached, driven 
round a jib or arm, which extended under the coal. The jib 
projected under the coal from 2ft. 9in. up to 5ft. as required, 
and cut itself in at the start. About 100 yards were cut 2ft. 9in, 
deep in eight to ten hours. The machines he had mentioned 
were those which had been most successful in this country. Per- 
haps of those actuated by compressed air in use in America, 
the Legg coal mining machine best merited attention. This 
machine consisted of a bed frame occupying a space 2ft. wide 
by 7ft. 6in. long, composed of two steel channel bars firmly 
braced, the top plates on each forming racks with their teeth 
downward, into which the feed wheels of the sliding frame 
engage. Mounted upon and geared to this bed frame is a 
sliding frame, upon which are mounted at the rear end two 
small engines, with cylinders d5in. by 5in., from which power 
is transmitted through gearing to the rock, by means of 
which the sliding frame is fed forward. Upon the front end 
of this sliding frame is mounted a cutter bar, held firmly by 
two solid steel shoes with suitable brass boxes. The cutter 
bar contains twenty-six steel bits, held in place by set 
screws. The cutter bar was made to revolve by an 
endless steel chain from the driving shaft, and as it is 
revolved, it is advanced by the above-mentioned mechanism 
into the coal or other material to be undercut to the 
desired depth. A cut under the coal 5ft. by 5ft. Gin. 
is made, and the cutter bar withdrawn in from five to six 
minutes. The weight of the machine was about 10cwt. A 
machine which the members of the Midland Institute had 
lately inspected at work had been very successfully tried at 
Messrs. T. R. and W. Bower’s Allerton Main Collieries, near 
Leeds. Messrs. Bower and Co. informed him that in ordinary 
working these machines averaged 150 yards per machine per 
shift of eight hours. The conditions under which the 
machine was working were, however, favourable. Mr. Walker 
proceeded to give a description of electric coal cutters in use 
in America. There were other machines besides those he 
had mentioned, but they had not to his knowledge been largely 
made use of, and time would not permit of a description of 
them. The function of these machines was to undercut the 
coal in the same way as had hitherto been done by hand 
labour, but with more rapidity and less waste. So long as 
seams of fair thickness were worked and skilful holers 
were obtainable, there was little advantage to be looked for 
in the introduction of machinery; but as thinner seams 
were opened out, and the skilled workmen became rarer, the 
amount of waste rendered it absolutely necessary to adopt 
some expedient, as under the old system half the output of a 
tender seam would pass through the screens. Mr. Walker 
went on to make a comparison of the actual cost of coal 
cutting by hand and by machine based upon experience. He 
assumed that in a 3ft. seam, with a favourable holing 
material, the quantity of slack made when the holing was 
done by hand was 25 per cent., and when done by machines 
15 per cent. In a seam lft. Gin. thick he had taken 45 per 
cent. for hand labour, and 30 per cent. for machine, as in the 
case of so thin a seam the coal would be more broken, from 
the difficulties inseparable from its working. Actual experi- 
ence pointed to 100 yards per eight hours shift as being a 
satisfactory performance when the ordinary conditions of 
work in a coal face were in force. Then several results 
showed a saving of from 84d. to 1s. 6d. per ton, of which two- 
thirds roughly were obtained from the reduction of small 
made when machines were used. 

A visit was paid to St. John’s Colliery, Normanton— 
Messrs. Locke and Warrington—and Messrs. T. and R. W. 
Bower, Allerton Main Colliery, Woodlesford, near Leeds, to 
witness electric machinery at work. Mr. Snell was present 
at St. John’s Colliery, and described the installation. The 
members afterwards dined together under the chairmanship 
of Mr. C. E. Rhodes, President of the Midland Institute, and 
vice-president of the Federated Institution. Later in the 
evening they were present at a reception and conversazione 
in the Cutlers’ Hall, given by the Mayor and Master Cutler of 
Sheffield. Thursday’s proceedings will be dealt with in next 
week’s ENGINEER. In connection with the Federated Insti- 
tution of Mining Engineers’ meetings at Sheffield, on the 22nd 
and 23rd, there was an exhibition of mining appliances in the 
Cutler’s Hall on Wednesday eveni The exhibits were most 
interesting and valuable to the mining world. They included 





specimens of the various seams of coal worked in South 
Yorkshire, and also specimens of coke produced by the 
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. this district, including the Wharn- 
al coke makers of Newton, Chambers and es on 
es ae ieri ke Main, Corton Wood, 
Fitswilliams oN unnety, Aid Bisley. Messrs. R. Roper, 
———— Co Sheffield, showed specialities in connection 
or 1 ac eae for signalling, shot-firing, and other 
ith electrical apparatus for signaling, 
= cin and also a patent pick which has several advantages 
we pe implements ordinarily in use. Messrs. Steel, Peech, 
oe Tozer exhibited their Firth’s patent props, which are 
intended to supersede the use of wooden props in mines. 
several specialities were displayed by John Brown and Co., 
including a double.decked cage and the firm’s stamped steel 
heels. The Hardy Patent Pick Co. had a large exhibit of 
csining tools, including the ‘ devil disintegrator, for break- 
no up material, ingenious boring machines, a patent self- 
lubricating pedestal for corves, giving a supply of oil 
for several months, and a patent multiple wedge for 
coal-getting, to supersede blasting in fiery mines. 
Messrs. Buckley and Co., of Millsands, showed their patent 
niston rings, now largely in use. From the Aldwarke Main 
collieries were sent @ unique collection of safety lamps, from 
the most primitive “ Davy ” to the latest inventions in this 
direction. The collection was arranged in chronological 
order, and gave a capital idea of the development of inven- 
tion in safety lamps. Amongst the number were the four 
lamps recommended by the Royal Commission on Accidents 
in Mines, and also four rtable electric lamps. An ingenious 
patented apparatus for the purification of water in its passage 
into boilers was exhibited by Messrs. Farrar and Co., of 
Barnsley; whilst immediately in front were some haulage 
clips from the Aldwarke Main collieries. Mr. James Thorne, 
D.C.L., of Gracechurch-street, London, the principal inventor, 
showed the Thornebury safety lamp, for which it is claimed 
that it fulfils all the recommendations of the Royal Commis- 
sion on Accidents in Mines. It is absolutely safe, and the 
light is described as magnificent. A lamp-cleaning machine 
was shown by Mr. C. W. Bartholomew, of Barnsley; the 
«climax pick” was exhibited by the Sheffield agent, Mr. Alan 
Badger, of Bank-street. It possesses movable points, which 
can be inserted at will into the implement, thus saving all the 
waste of using fresh picks whenever the point is blunted. Mr. 
Badger also showed a smokeless gas-heating boiler and fur- 
nace, and, if all that is said in its favour be true, the ‘‘smoke 
nuisance” ought to be speedily remedied. Mr. James Fernee 
is the patentee. Mr. James Rhodes, of Shirland, exhibited a 
patent wedge brake for use in pit bottoms to stop corves. 
By the action of a lever two parallel bars fixed on the line 
within the corve wheels are thrust outwards, and, pressing 
against the flange of the wheels, bring the wagons to an im- 
mediate stop. Mr. Thomas Andrews, F.R.S., of the Wortley 
Tronworks, had an interesting exhibit of the best qualities of 
iron for corve axles, draw s,and links. He also showed 
s:veral specimens of lead ore from Eyam. Safety lamps were 
shown by Mr. James Ashworth, of Derby, and by Messrs. 
Davis and Sons, Derby, the latter also having shot-firing 
apparatus and electric light appliances for mines. Tube 
yops and bars for mines and patent pipe coupling were shown 
= Messrs. Howell and Co. The “ Wells” light, for colliery 
yards and ironworks, was shown by Messrs. Tasker, Sons, and 
Co., who also exhibited King’s patent safety indicator and 
counter, and sections of all classes of patent injectors. A 
patent contrivance for the prevention of over-winding was 
shown by Mr. C. H. Cobbold, of Barnsley, and Mr. A. Ber- 
tram, of Wigan, had an appliance of a similar kind. 
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ELECTRICAL ENGINEERING IN AMERICA.? 
By G. L, ADDENBROOKE, Associate. 
(Continued from page 30.) 


I WILL now go on to the Edison Station in Chicago. There is no 
necessity to describe it at length, as the plans on which Edison 
stations are constructed have been published over and over again. 
The boilers, which are situated on the ground floor, are of the 
water-tube pattern—Heine arrangement. In this pattern, which 
seems to be a good deal used, the tubes are much more nearly 
horizontal than in the well-known Babcock and Wilcox type. All 
the tubes come into a large flat box at each end, and there are 
small manholes in the boxes opposite the ends of the tubes, for 
getting at them. These flat boxes are prevented from expanding 
with the pressure by tubular stays, which pass right through them 
and are expanded in their places. These small tubes serve as blow 
holes for directing a jet of steam on the upper side of the tubes to 
clear them of ashes, They are kept plugged up with a stopper, 
under ordinary circumstances, to prevent the gases coming through. 
These boilers had a damper projecting downwards in the furnace 
opening, for directing the draught over the surface of the coals 
when firing, to cause more complete combustion and prevent 
smoke, This damper may have been of some use for the purpose, 
but it certainly made it a difficult operation to fire properly. The 
engines were also in the basement, in the next room to the boilers. 
They were of the ordinary Armington-Sims pattern, single 
cylinder, and neither compound nor condensing. There was one 
to each dynamo, the dynamos being situated overhead on the floor 
above, The dynamos were of the ordinary Edison pattern, for, 
I think, 1500 lights each. Everything was very neatly 
arranged in the dynamo room, the current being conveyed about 
by large copper bars. The walls were sim ‘ly lined with resistances 
and indicators for the different circuits. c fact, the place gave 
one rather the impression of a wholesale clock store, though the 
attendant informed me they did not have much difficulty in keep- 
ing their resistances properly adjusted. All the mains are under- 
ground, on the three-wire system. Indeed, there.ié a good deal of 
underground work in Chicago, the Telephone Company also having 
a large number of cables buried. The next station I visited was 
that of the Westinghouse Company at Pittsburg. It is situated in 
a large building of the warehouse type, quite in the centre of the 
town. The boilers here are of the water-tube type, but heated by 
natural gas instead of coal. This natural gas is brought in pipes 
to the town from a distance of thirty-five miles. The company 
who own the line of piping—of which, by the way, Mr. George 
Westinghouse is also presitent-—call this gas to manufactories, &c., 
at a rate which is nearly equivalent to the cost of coal; so that, 
although the convenience is great in using it, the economy is not so 
large as might at first be anticipated. Work at the Pittsburg 
station was in the first instance begun with two Corliss single- 
cylinder engines of the ordinary type, driving on to a line of 
countershafting ; but this method of working has not been extended, 
and one of these engines has since been removed. The next addi- 
tion to the station consisted of Westinghouse Standard engines of 
250 indicated horse-power, driving 2500-light alternating dynamos. 

ese engines stand on square blocks of concrete | masonry ; 
the blocks for this sized engine are about 7ft. by 5ft. The last 
additions are of the new type of Westinghouse compound engine. 

tom a power point of view, as well as from an electric lighting 
point of view, the station has therefore something of historical 


interest. While in Pittsburg I had an opportunity of going 
Parag | through the Westinghouse engine factory with Mr. 
ph aley, the vice-president and manager, and of seeing all 


the details of construction of each of the different types of engines. 





1 Paper read before the Institution of Electrical Engineers. 





The Westinghouse Company make three styles of engine, each 
worked by a piston valve and single excentric. The Standard type 
is so well known that I will not say anything about it. In it, as 
you are probably aware, the steam valve is between the cylinders, 
and set at a slight angle to them, while the cylinders are set rather 
over their work, and not directly in a vertical line above the crank- 
shaft. The Junior and the new Compound engines are on somewhat 
different lines to the Standard, while the main principles involved 
are nearly the same. In these two later types the piston valve lies 
horizontally along the top of the cylinder heads. It is operated by 
a single excentric working outside the engine case in a vertical 
direction, the motion being changed to a horizontal one by means 
of an L piece attached to the engine case by a hinge. The whole 
movement is of simple character, and works exceedingly well. In 
fact, there are practically no more working parts in the Compound 
engine than in the Junior or the Standard two-cylinder patterns, 
and the one is as simple as the other. The Standard type has now 
stood the test of several years’ work very satisfactorily, and there 
is no room to doubt that the Compound engine, constructed in the 
same shop: and by the same method as the Standard engine, will 
wear at least as well. The makers’ tests show exceedingly good 
results for this Compuund engine—viz., from 184]b. to 194]b. of 
water per brake horse-power hour with condenser, and from 24 Ib. 
to 254 1b. without condenser. I saw the testing apparatus in the 
makers’ shops, and engines undergoing their test preparatory to 
delivery, and feel perfectly confident that the figures given by the 
makers are thoroughly reliable. 

I will not describe this engine more fully, although to do so 
would probably elicit an interesting discussion, as it would be 
wandering from the subject of my paper. On the other hand, the 
remarks I have made are not intended to compare the Westinghouse 
Compound engine with any other engine of at all similar type, but 
rather to draw the atteftion of electrical engineers to the fact that 
there are now, at any rate, two large firms of the highest repute turn- 
ing out this class of engine, and ready to guarantee economy and effi- 
ciency on sper with Corliss engines. Returning to the Pittsburg sta- 
tion, five Westinghouse engines, of 250 indicated horse-power drive 
five alternating-current dynamos of 2500 16-candle power lights capa- 
city each, besides the machine driven from the Corliss engine. The 
exciters are run from smaller engines. The engines driving the 
alternating dynamos make 250 revolutions per minute, the dynamos 
making 1050 revolutions per minute. The power is conveyed over- 
head by belts to the first floor, where the dynamos are placed. 
Each of these dynamos is on a sliding bed, so that the belt can be 
tightened, and, as I have already said, the exciters are run 
separately from the machines. The machines are so well known 
it is hardly necessary to describe them. I may, however, perhaps, 
with advantage say a few words on the construction of the arma- 
ture, which is the least easy part to understand from written 
descriptions or diagrams. In Professor Silvanus Thompson's book 
on dynamo machines, the diameter of the armature is given at 
nearly twice its breadth. While this is true of the smaller machines, 
in the 2500 machine—which is the standard size for large stations, 
and is the size employed in the new station in Sardinia-street, in 
London—the length of the drum is considerably greater than the 
diameter. The drum itself is formed of thin iron plates, just like 
an Edison armature, only of larger diameter; and as the iron near 
the centre is useless, holes are punched in the sheets, which 
lightens the armature and secures ventilation. Round the outside 
of this iron core, and over the two ends, insulation is laid. As 
regards the coils of wire in which the current is generated, they 
are made in this way :—Beginning at the inner side of the coil, the 
wire is wound on an oblong frame to correspond with the shape of 
the field magnets, one turn on the top of the other. The coils are 
only one wire thick—that is, there is mag layer of wire 
between the drum and the field magnets. hen these thin flat 
coils are laid on the drum, the round ends of the coils are turned 
down at right angles over the edge at each end of the drum, and 
the connections from coil to coil are made. A small piece of wood 
screwed into the side of the drum, and projecting over the end of 
each coil, keeps it in its place. When all the coils are fixed in their 
places, sheets of mica are laid over them all round the armature, 
and bands of fine wire, with a little thicker insulation underneath 
them, are bound round the whole armature at short intervals, in 
exactly the same way as is usual with the armatures of continuous 
current machines. An armature made in this way has perhaps 
rather an amateurish look about it, but there is no doubt that 
they work well in practice and give excellent results. It is further 
worth noting that as the field magnets are long and narrow—a 
ratio of at least 10 to 1 in the large machines—they cannot be very 
economical as far as exciting current is concerned. Still, since the 
exciting current, anyhow, bears such a small ratio to the energy 
which the machine will transform into electric current, this is not 
a very material point. The mains are run from the dynamos to 
the switch-board in troughs cut in the joists supporting the floor, 
which is made to take up over these troughs, The switch-board at 
Pittsburg consisted of a wooden frame boarded over, about ft. 
high and 12ft. or 14ft. long, and standing about 3ft. from the wall, 
so as to give room to go behind and make the connections. This, 
I may say, is the usual way of arranging switch-boards in America. 

The general type of switch used in America for alternating 
current work—and it is not confined to the Westinghouse Company 
—is exceedingly simple in construction and operation, as well as 
efficient. In general principle it is like an ordinary tobacco 
chopper. To the top of a small upright a lever is hinged, termi- 
nating in an insulated handle. The metal part of this lever has a 
hatchet-shaped projection cast on it, ig ese, | in the same plane 
as the motion of the lever. When the lever is pulled down, the 
hatchet-shaped piece sticks in between two spring pieces set up to 
receive it, and so makes contact. If the lever has two hatchet- 
shaped pieces attached to it opposite each other, and engaging in 
spring pieces on either side, according as the handle is thrown over 
in one direction or the other, we have a two-way switch. Unite 
two of these levers together by a cross-bar of insulating material, 
with a handle in the middle, and we have a double-pole two-way 
switch. Place a spring in the columns holding the hinges on which 
the levers turn, to throw down the levers when nearing the spring 
contact pieces on either side, and we have the complete article. 
These switches were all mounted on wooden bases. In fact, I saw 
no slate used in America anywhere for such purposes, except at 
the Electric Club in New York. In the new Westinghouse station 
in Sardinia-street, however, the whole of the switches are mounted 
on enamelled slate, and very nice they look. One exciter is used 
for several machines; each exciter has a resistance in its field 
magnets, which can be varied. There is, moreover, a separate 
resistance in the field-magnet circuit of each alternating machine, 
so that the E.M.F. of the machine can be varied while its speed 
remains constant. Double throw-over switches are connected so 
that each alternating current machine can be connected to either 
of two exciters, and so that any main circuit can be run from any 
machine. The general principle followed is to keep the machines 
at work as fully loaded as possible. Thus in the day many circuits 
will be run off one machine, but as evening comes on they will one 
by one be taken off and put on other machines. The throwing 
over is so quickly done as to only just cause a perceptible flicker in 
the lights, All these switches were bare and unprotected. I did 
not hear or see much of the method of running two separate 
machines parallel on the same circuit. Whatever may be done in 
isolated instances, it does not appear to be practised generally ; 
indeed, with the American system of running a number of small 
circuits instead of fewer heavy ones, the desirability of doing so 
does not often come in. I should like to endorse here what I see 
Professor George Forbes said in his paper on foreign central 
stations with regard to feeders. The area which can be economically 
supplied from a central station has certainly been greatly increased 
by the adoption of 1000 or 2000 volts instead of 100. But at the 
same time our notions of the area which can be supplied from one 
centre have experienced a corresponding growth. If, then, such 
an increased area is supplied on a high-tension system from one 
centre, we have as great, or nearly as great, falls of potential to 





deal with as if the low-tension system were used over a correspond- 
ingly smaller area. To secure the highest class of lighting, 
therefore, together with the flexibility desirable in an installation 
lighting a large area, the whole of the outside work should be 
based on as complete and carefully designed a set of feeders as 
from our present knowledge we should employ with a low-tension 
system. On many of the Westinghouse feeders lighting at great 

istances, there is a fall uf potential of as much as 10 per cent. 
To avoid pilot wires an indicator is used, which, I think, Professor 
Forbes has already described here. ere is no regular volt- 
meter for driving the machines by, but an indicator is used with 
but one single mark on the dial. When the machine is giving the 
voltage which is required at the further end of the feeder to keep 
the lamps at their proper brightness, the hand of the indicator 
will be right over the mark on the dial. The loss in the feeder 
will, of course, differ according to the current flowing through it ; 
so, to allow for this, a compensator is attached to the indicator. 
The main current flows through the compensator, which is 
arranged to cause a slight back-pull on the needle of the indi- 
cator ; this pull becomes greater as the current increases. As the 
current increases therefore a slightly higher voltage on the 
machine will be necessary to keep the needle in its place. The in- 
struments have, of course, to be made so that they can be adjusted 
to the calculated requirements of each feeder. When once set 
right, however, their operation is simple enough. The Westing- 
house Company also use a piece of apparatus containing an adjust- 
able converter, which enables them to supply current from the 
same machine to two feeders having a different fall of potential. 
The Thomson-Houston station in New York is situated in Twenty- 
Fourth-street East, near the river, and occupies what was formerly 
a large sugar refinery. It is therefore a building of the ware- 
house class, but very strongly built. I was told that this station 
was neither so large nor so well-arranged as their station in 
Brooklyn, but the latter, I regret, I had not time to see. Two 
boilers struck me here as out of the ordinary patterns. The 
simplest way to describe them is, I think, to consider them as 
large locomotive fire-tube boilers set on end. The tubes are about 
15ft. long, and the water line is about 10ft. up the tubes. This 
gives a considerable steam space above, through which the fire 
tubes pass, superheating the steam generated, and thoroughly 
drying it. At first sight one might suppose this an uneconomical 
pattern, as the heated gases pass so quickly into the flue. Butthe 
gases appear to give out their heat well, for Mr. Foster, the station 
superintendent, told me the temperature of the gases going into 
the flue was not above 550deg. Fah. The lower portion of this 
boiler is, however, the interesting part. I cannot very well 
describe it without the aid of a diagram. The outer shell of the 
boiler is expanded out and prolonged about a couple of feet below 
the tubes. It is turned up at the bottom, and united all round to 
the crown plate of the boiler, into which the lower ends of the 
tubes are expanded. This prolongation of the shell then forms a 
circular hollow, or chamber, about 2ft. deep. The internal space 
enclosed by this hollow chamber forms the fire-box or furnace, and 
is about 6ft. in diameter. Any sediment collects in the hollow 
chamber, and can be taken out at manholes. There were two of 
these boilers in use, and it was in contemplation to increase their 
number. The engine—and there is only one—which furnishes 
power to this station is a large compound condensing Corliss 
engine ; the two cylinders being in tandem. It isa very fine piece 
of work of its class. It drives on to a large fiy-wheel with a 
smooth face of about 60in. breadth. This fly-wheel transmits its 
power to a line of countershafting, which is arranged on the floor 
above, by means of a large leather belt 58in. broad and of great 
thickness. I think, in all, seventeen machines are run from this 
line of countershafting—fifteen 55-light are machines and two 
alternating current machines; in this case the machines are on the 
same floor as the countershafting. The general construction of the 
Thomson-Houston alternating-current machines is on the same 
lines as those of the Westinghouse Company. The main differ- 
ence is that instead of the ends of the coils on the armatures being 
turned over the edge of the core, as in the Westinghouse machine, 
the armature has a sort of prolonged lip all round the outside at 
each end, and the ends of the coils lie flat on this instead of being 
turned over. - To their smaller machines, also, the Thomson- 
Houston Company frequently add a commutator, and commute 
part of the current to excite the field magnets, as Messrs. Ziper- 
nowski, Deri, and Blathy are in the habit of doing. The switch- 
board here is on much the same lines as I have already described. 
It was all quite open and exposed ; but I was told that, in view of 
an accident which had happened there a short time before, they 
proposed to cover the exposed parts up. This way of leaving the 
wor ing parts of high-tension alternating-current switchboards 
exposed is not confined to American manufacturers: a good deal 
of the continental work is even worse. Yet all the different 
patterns of switches and converters could be protected at a mode- 
rate cost, and by the exercise of a very moderate amount of skill 
and ingenuity. I cannot help thinking that not to do so, to save 
money in this direction, is false economy. 


(To be continved.) 








LONDON RAILWAY BILLs IN PARLIAMENT.—There were lodged in 
Parliament for the 1890 session five Bills relating to railways for 
London, and so poverty-stricken is the name language for such 
projects, that when one is withdrawn, which has been a frequent 
occurrence, it is not easy to tell which it is. These projects were :— 

Name of Line. 
1, The Central London Railway (a subway Sir John Fowler, B. Baker, 
under Oxford-strect) .. .. .. .. and J. H. Greathead. 
2. The London Central Subway Railway C. P. Gibbons. 
3. City of London and Southwark Subway J. H. Greathead. 
4. City and North of London Subway 


Engineers. 


SEE er ae ee — 
5. North and South London Subway 
NS -2 =< ss ce ss ce = ss -Hasnard'and Tyrell. 
6. Kensington and Paddington Subway 
a -. «+ Major-General C. E. Webber. 


This is a list of six projects, but No. 4 is not given with the official 
list of the names of those actually lodged. It is, however, now an- 
nounced as withdrawn. Of the six above mentioned, only No. 1 
and No. 3 are now being proceeded with. 


LIVERPOOL ENGINEERING SoclETy.—The seventh meeting of the 

resent session was held on Wednesday, the 15th inst., Mr. Henry 
E West, M. Inst. C.E., president, in the chair. After the usual 
routine business had been transacted, a paper entitled, ‘‘ Mechanical 
Refrigeration and the Manufacture of Ice,” was read by Mr. M. C. 
Bannister. Having pointed out that artificially-produced cold had 
now become an absolute necessity, not only for the maintenance of 
our food supplies, but also for the economical prosecution of many 
chemical processes, the author gave a brief summary of the laws 
regulating the transmission of heat and cold from one medium to 
another. He then reviewed the various chemicals and mechanical 
methods which have been used for the artificial production of cold, 
after which he proceeded to treat thermo-dynamically the various 
systems of refrigeration now in use, namely, those known as the 
cold air, sulphuric ether, sulphurous anhydride, carbonic anhy- 
dride, ammonia compression, and ammonia absorption. Each of 
these systems he dealt with separately, resolving all to a common 
thermal basis, viz., the heat units in one pound of coal consumed 
to raise steam ina fairly high-class modern steam engine. The 
general results obtained were demonstrated by graphic thermal 
diagrams, showing the various losses and ultimate useful effect of 
each system, and tables giving the vapour, tensions, and latent 
heat units of various temperatures. The author then brietly 
sketched the mechanical details of ice manufacture, explaining his 
own recent improvements for the more economical manufacture of 
crystal ice in large blocks. The paper, which throughout was of 
a very interesting and exhaustive character, was concluded by 
some sketches of the floral crystalline formation of ice. The dis- 
cussion upon the paper was adjourned until February 12th, 
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is 000625 for the faces transverse to the line and 0-01375 for 


the lateral faces. In spite of the smallness of the first of 
these figures, the illusion of overhanging is not produced, 
probably on account of the contrast of this—batter—fruit 
running over more than 4 m. of height, with the absolute 
vertical of the plinths of the coping, to which great thickness 
has been intentionally given. ; 

All the piers and abutments—Fig. 21—are founded directly 
on very hard schistose banks, but inclined to about 45 deg., 
and present sometimes veins filled with clay, below which it 
has been necessary to excavate, notably at pier No. 4, which 
is the most deeply embedded, as well as being the highest. 
Below the ground the facework masonry continues the same 
as the section in elevation ro the depth of one metre to protect 
the rough masonry against frost, which the materials used 
would not be able to resist. At this level the pressure is 
reduced by a first set-back, followed by a very decided batter 
—fruit—{a third) and a second set-back, the latter on a 
level above the rock, below which the masonry continues ; 
the pressure on the foundation soil does not surpass 5 kilos. 
per square centimetre. The cube of the largest pier is 5600 m., 
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Figs. 5 & G—ELEVATIONS OF HOISTING CAGE. 


comprising the foundation, and that of the whole of the 
masonry about 20,000 m. 

The body of the piers is constructed entirely of rough 
masonry, with stone facings, the four angles of the foundation 
being relieved by a chiselling 0-08 m. wide on each face. The 
facings, the projection of which beyond the plane of the 
arris—arétes—varies from 6cm. to 10cm., its depth 
decreasing from 040m. to 020m. from the base of the 
large piers to the summit, are of calcareous marble, taken 
from the quarries of Montmartin-sur-Mer, near Coulanees. 
The dressed stone, which is used only for the coping, is granite, 
from the region of Vire. All the mortar is made from Teil 
lime, and ground with the Deville-Chatel mill, a kind of 
apparatus the millstones of which are mounted on a fixed 
shaft, and rest on a horizontal revolving plate worked by 











pier No. 5, and the abutment Saint-Lo are drawn up the 
opposite hill by means of a Decauville line, 050m. wide, 
with an incline of 0-10 m., by horse-power. The foot of each 
pier is united directly by rails, either to the inclined plane or 
to the Decauville line, and to one of the mixers, each of which 
feeds two piers regularly. 

The most interesting part of the installations is for the 
purpose of raising the materials to the higher parts of the 
great piers. To about 30m. above the ground the stone is 
raised by an ordinary steam hoist in an oak frame of the 
Lacroix system. For the masonry executed above this level, 
the materials are raised within the pier by means of an 
apparatus similar to those in use in the shafts of mines, com- 
prising essentially a cage guided—Figs. 5 and 6—by a chain 
rolled below over the drum of a steam windlass and above 
over a pulley supported by spikes. The guides of the cage 
consist, on each side, of a pair of rollers running over a 
vertical upright, formed of U iron, placed end to end according 
to the measure of advancement of the pier, and bolted on to 
the stakes of wood encased in the masonry. 

The wagon containing the stones of all kinds, or the mortar, 
is introduced into the cage by means of the line which ends 
at this point; arrived at the summit, it is rolled out of the 
cage on to the planks, and remains there while the cage takes 
down the preceding wagon and raises the following one. 
The large hewn stones for the copings are alone mounted 
without the wagon, and those used for the angles, which are 
the heaviest, are raised without the cage itself, the chain 
being doubled as a measure of precaution. 

The hoist is used also for the ascent and descent of the 
workmen, especial precautions being taken in consequence, 
for its safety; a ceiling or umbrella of thick sheet iron pro- 
tects the contents of the cage against the stones which might 
fall from the works, independently of the planks which close 
the orifice of the shaft and increase the surface of the plat- 
form used for working. In case the chain should break, the 
cage is arrested in its fall by automatic brakes, each formed 
of a pair of mounted metal wedges which catch into the 
walls of the shaft; these wedges are dispensable with a 
system of levers interposed between the chain and the cage, 
and only give way by the tension of the chain. Besides these 
two automatic brakes, independent of each other, the cage 
possesses two hand brakes, consisting of a lever whereby a 
pair of eccentrics or jaws seize and wedge themselves into one 
of the uprights. 

Another frequent cause of accidents with these apparatuses 
is the shock of the cage, on arriving at the top, against the 
pulley, or at the bottom against the ground. In the hoists 
used in mines, or others with a fixed course, the points of 
arrest are generally signalled to the mechanician by marks 
made on the chain. In the case we are considering, the 
length of the course increases as the pier rises, and the same 
method can only be adopted by changing the marks two or 
three times a week. An electric bell is, besides, used to give 
warning of the descent of the cage, or in case of need to order 
its arrest. Optical signals are employed where materials are 
required. ’ 

The inner shaft of the pier has a rectangular section 1-20m. 
by 2:40 m., with rounded corners. This section comprises, 
besides the necessary place for the cage, a small staircase 
formed of a series of wooden ladders, with flat rungs, 2 m. 
long each, for the use of the workmen, in order not to inter- 
rupt the passage of the materials, and in case of need for 
safety, should any accident happen to the machinery. 

The hoisting plant—Figs. 7 and 8 above—is alight iron frame 
which can be taken to pieces and put together by bolts. It 
rests on the pier, by means of four feet, each formed of a pair 
of screw-jacks of 1m. in course, and rises from metre to 
metre in proportion to the advancement of 
the masonry. When the four supports begin 
to inconvenience the masons in their work, one 
of the screw-jacks of each pair is removed, 











strong planks are — on the last layer of 
masonry forming a bridge to the parts reserved, 
then the four screw-jacks are worked so as to 
raise the hoisting apparatus, which drags with 
it the other screws; these being disengaged, 
the work can be continued underneath, and the 
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Figs. 7 & 8—ELEVATION AND PLAN OF HOISTING STAGE. 


steam. There being a scarcity of sand in the locality, it is 
procured by grinding very strong mixtures which are found 
in the neighbourhood, in the quarry of Bény. The same 
quarry furnishes the rough stones and also the ballast used 
in the section between Vire and the viaduct, a combination 
which is very economic for making the banks. 

The supply of materials presents serious difficulties. To 
avoid ruinous transports by land routes, the Western Com- 
pany has commenced by making the line of 13 kiloms., 
comprised between Vire and the viaduct. The facing stones, 
the hewn stone, and the lime were brought over this line 
direct to the border of the valley. The line is united to the 
quarry which furnishes the rough stones, and the ballast and 
sandstone are broughtijover a line one metre apart and 1400m. 
in length, which is worked with traction engines, and com- 
municates with the quarry by an ‘inclined plane. The diffi- 
culty of the ground and the necessity of placing this line at 
the side of a main line, has prevented its having the normal 
distance apart and being in correspondence, rail by rail, with 
the line. When the stones and ballast have to be con- 
veyed to the principal line, the waste from these materials 
is converted into sand by means of a Loisian mill and a 
sifter separating the clayey substance of the mixtures and 
the fine dust. second inclined plane conveys all the 


materials to the bottom of the valley. The materials for | 





unfinished layers of masonry completed. 

The hoisting frame can be covered, so as to 
shelter the masons from the rain. It supports 
also a foot-bridge enclosed by planks, permitting 
anyone to pass round the pier in safety two or 
three rows below the level of advancement. 
This arrangement is very advantageous; it 
facilitates the execution of the masonry 
facings, allows a greater number of workmen 
to work on the pier, insures complete safety, 
and enables all the details to be carefully 
inspected. By a very simple arrangement the 
bridge is maintained against the four sides of 
the pier, as in rising its size diminishes. 

The whole system works in a most satis- 
factory manner. It secures a supply of 
materials more than sufficient to enable all 
the masons to continue their work without 
interruption. The measures taken for security 
have been completely successful, for the last 
pier is almost finished, and no accident has 
happened. The chain, has, however, broken 
several times, but the automatic brakes have 
been sufficient to stop the descent of the cage 
almost immediately. One of the advantages of the system 
is, escaping the action of the wind, against which it is 
difficult to defend a column of more than 60m. 

It is noteworthy that the interior space has been utilised 
even in the piers, the height of which was not sufficient to 
induce the employment of an er apparatus; it has been 
used for carrying up the mortar by means of a hand windlass, 
which has increased the provisioning power of the exterior 
hoists. The rejointing of the exterior facings is performed 
without difficulty in spite of the height, after each pier is 
finished, by means of a suspension foot-bridge, on which two 
masons can stand. The suspension cables, fixed by hooks to 
the stonework of the coping, are worked by means of blocks 
both for ascending and descending, by the workmen them- 
selves, who provide themselves with mortar by the same 
process. The mounting requiring both strength and time, 
these workmen remain in their places the whole day, taking 
their repast on the foot-bridge; they ascend or descend to 
their work according to its position above or below the middle 
of the total height of the pier. The Figs. 1 to 8 referred to 
above are those on page 69 and herewith. On page 68 will be 
found general and detail engravings of the structure, also 
marked Figs. 1 to 12, and self-explanatory after reading the 
above description, which we reproduce from the Genie Civil 
of recent date, 
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INSTITUTE OF MARINE ENGINEERS, 


A MEETING of the Institute of Marine Engineers was held on 
Monday evening, 13th January, when a paper on ‘The Maring 
Engine considered as a Machine” was read by Mr. J. G. Hawthorn, 
The meeting was specially for junior engineers and graduates, and 
was presided over by Mr. J. b: Churchill, who gave a few intro. 
ductory remarks on the subject, and then called upon the author 
of the paper. Mr. Hawthorn began by pointing out the import. 
ance of mathematics to the engineer who wished to understand the 
leading principles underlying the structural arrangement of the 
engine as well as those involved in proportioning the strengths of 
the various parts. The conversion of the motion of the piston and 
piston-rod into that of the crank shaft being the primary object 
was referred to first, and the power exerted by the piston when 
impelled by the force of the steam was considered, and the losses 
due to resistance and friction consequent upon the change of 
motion from reciprocating to rotary were pointed out. The guides 
and guide shoes, the crossheads and connecting-rod motions, and 
the several and appointed duties of these details were referred to 
and disci , as well as the forces at work acting to give the 
change of motion. This was illustrated by a diagram of the 
parallelogram of forces and the direction of the resultant. The 
turning effort on the crank shaft and the strain on the material of 
the shaft at various parts of the stroke were illustrated, and the 
formula for calculating the diameter of the shaft as shown, reduced 
to its elements and analysed. 

The transmission of the motion from the crank shaft to the pro- 
pelling ———* by and through the intermediate shafting and 
coupling bolts, was next dealt with, and the shearing strain on the 
bolts, with the method of determining the section of iron or stee| 
to resist fracture and insure safety, was pointed out. The duty of 
the propeller, the effective and resisting forces at work in the pro- 
peller itself, as well as the vessel to be propelled, were analysed, and 
the net power available for moving the vessel through the 
water at a certain rate of speed was resolved from assumed 
data. The power expended in working the pumps, espe. 
cially the circulating pump, was shown and illustrated by an 
example worked out from rules and assumed data, and the 
lecturer closed by expressing the hope that he had given some 
ideas which might be productive of good to some of the juniors 

present ; and although he made no claim to originality in what he 
ad put before the meeting, he wished to interest and draw out the 
younger members and graduate section of the Institute, and lead 
them to think about the theoretical as well as the practical side of 
their business. Some valuable hints were given, also simple 
formule and illustrations, by Mr. J. McFarlane Gray, followed by 
remarks from other speakers, and the proceedings were brought to 
a close by Mr. Winterburn proposing, and Mr. Brett seconding, a 
vote of thanks to the author of the paper, in the course of which 
the former referred to the difficulty he had experienced in trying 
to master the differential calculus, which had been so highly eulo- 
gised by Mr. Gray as simple and most useful to every engineer, 
Being a junior, he was most anxious to move forward with the 
times, and had listened with pleasure, and he hoped with profit to 
the paper. 

Mr. Brett considered that, speaking as a junior, the majority of 
books which were published dealt too much with too many com- 
plex mathematical formule, which couldybe much better shown in 
simple arithmetic formulz, and would at the same time be much 
better understood by the majority of young engineers. Mr. Leslie 
proposed,and Mr. Gale seconded, a vote of thanks to the chairman, 
who suitably responded. 

The Hon. Secretary then announced that it had been arranged— 
subject to the <r and arrangements of the author—that the 
next paper should be read on Friday, January 31st, at 7.30 p.m., 
by Mr. Sommerville, chief engineer, P. and O. Steam Navigation 
Company, who was expected to arrive in port during the week, 
and who had prepared during the voyage a paper on “ Ventilation 
of Engine-rooms and Stokeholds in the Tropics.” 








East OF ScOTLAND ENGINEERING AssocraTIon. —The fifth 
meeting of the session was held on Tuesday, at 5, St. Andrew- 
square, Edinburgh, Mr. James Thomson, C.E., vice-president, in 
the chair. Mr. Alex. Stewart, Stud. Inst. C.E., read a paper on 
‘*The Formation and Maintenance of Roads and Streets,” in which 
he discussed the various forms of road curvings in use at the pre- 
sent time in this country, and the relative cost of laying and main- 
taining them. There was an animated discussion. The paper was 
illustrated by diagrams, and samples of the different materials 
were shown, A vote of thanks was awarded to Mr. Stewart for his 
paper. 


LIVERPOOL ENGINEERING SocrEty.—The annual dinner of the 
Liverpool Engineering Society was held at the Adelphi Hotel, 
Live 1, on the 17th inst. The chair was occupied by Mr. H. 
H. West, M. Inst. C.E. and about seventy-five members of the 
Society and guests sat down to dinner. Among those present were 
his Worship the Mayor of Liverpool, Sir John Coode, President of 
the Institution of Civil Engineers, Mr. Alfred Holt, Chairman of 
the Mersey Docks and Harbour Board, Messrs. G. F. Lyster, 
George F. Deacon, W. Hunt, Francis Fox, R. E. Johnston, E. B. 
Ellington, J. C. Coode, Alexander Ross, J. J. Webster, C. 8. Pain, 
w. Mills, C. H. Darbishire, J. A. Brodie, J. Morgan, F. 
Hudleston, H. 8. Hele Shaw, J. Price, W. N. Blair, J. H. '. 
Turner. After the usual loyal and patriotic toasts had been 
honoured, the Mayor of Liverpool—Mr. Thos. Hughes—proposed 
“The Engineering Profession,” referring to the triumphs of English 
engineers throughout the world, as exemplified by the great works 
constructed by Sir John Coode in Europe, Asia, and Africa ; 
and, nearer home, by the great dock works of Liverpool 
carried out by Mr. Lyster; and the sewering, 7. 
and water supply of Liverpool, carried out by Mr. G. F. 

con. None could doubt that it was owing to the skill and 
energy of English engineers that this country had become the 
carrying power of the world. Sir John Coode, K.C.M.G., in 
responding to the toast, remarked that he was gratified to find 
depicted on the menu card Colombo Harbour, which he ventured 
to think, though it had been under his own guidance, was one of 
the most successful engineering enterprises of the day, and was 
destined to effect great and useful changes in the trade of the 
Eastern Hemisphere. He concluded by complimenting the 
Society on their strength and work, and proposed ‘‘ The Liverpool 
Engineering Society.” Mr. H. H. West, the President, in respond- 
ing to this toast, alluded to the vigorous growth of the Society, 
which fifteen ae ago held its meetings at the homes of its few 
members, and has now become, he hoped, a valuable auxiliary to 
the great parent Institution. He mentioned the possibility of 
uniting the provincial societies with their parent in one common 
fold. While not destroying the individuality of each, this would 
tend to promote a higher standard of skill, and a stronger oneal 
sional bond throughout all the members. Mr. Charles H. Darbishire 
next poomeeee “Kindred Professions,” in a humorousand appropriate 
speech, which was responded to by Mr. Mellard Reade, F.G.5., the 
ape of the Liverpool Architectural Society. Mr. Alfred 
olt pro , ‘Our Guests,” and referred to the wide range of 
engineering at the present day, and the necessity for engineers 
being acquainted with a wide range of science. Mr. Francis Fox, 
in responding to this toast, alluded to the value of geological 
knowledge is such operations as constructing the tunnel under the 
Mersey. Mr. J. H. T. Turner proposed the toast of ‘The Pre- 
sident of the Society,” and paid a deserved compliment to Mr. 
West, and to the gentlemen who had preceded him in the presl- 
dential chair. ‘The Press” was proposed by Mr. W. E. Mills, 
who alluded to the mutual benefits that had accrued from the 
alliance of the two paren. Mr. C. Birchall responded to the 
toast, after which the company dispersed, 
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RAILWAY MATTERS. 


Tur Edinburgh Electrical Exhibition authorities are 

ji ie to invite tenders for an electric railway in the grounds, 
ws. age and fence astandard gauge track of about 1000 yards, 
“og Hay en laid out so as to bea working line for the use of 
= — soviet from one part to a distant part of the grounds, and 
vised from the railway stations and tramway terminus. 


. day, at Bournemouth West Railway Terminus 
g wey “| ‘the ‘London and South-Western Railway, the train from 
Sou thampton ran at a high speed into some empty carriages stand- 
Souristhe line. The last carriage was knocked completely over 
ing ~ + stop block on to the platform, and two other carriages 
the paver 1, The accident is said to be due to the failure 


were badly d 2 
of the vacuum brake. 
INTELLIGENCE has been received reporting that the 
building of the Delagoa Bay Railway has been resumed and is 
being vealously pushed forward, The part from the Moruni to the 
Transvaal frontier is almost finished, and that to the Komatie River 
js to be completed before the rainy season, The earthwork has 
been contracted for as far as Barberton, which place the line is to 
reach within a year. The part from Barberton to Pretoria is being 
marked out, and many engineers are still being engaged. 


ping to the Berlin correspondent of the Times, 
an nel that ‘‘On the 22nd and 23rd of this month there 
will be offered for public subscription, both here and in London, 
£1,000,000 Five per Cent. Gold Debentures of the Ottoman Railway 
Company of Anatolia, guaranteed by the produce of the tithes of 
the Sanjaks of Ismidt, Kutahia, and Angora—4,515,000f.—which 
will be collected for account of the company by the Administration 
de la Dette Publique Ottomane, of Constantinople. This loan has 
now been subscribed twice over. 


Tue Vienna correspondent of the Times says :—The 
future of the Congo State seems hopeful now that the railway 
between the Lower Congo and Stanley Pool is to be built. Pro- 
fessor Oscar Lenz says:—‘ The project of this railway was much 
attacked at first in Germany, but everybody knowing the country 
was aware that the Congo State could not prosper without it, and 
this was certified to by the Belgian syndicate sent out to explore 
the regions between ahadi an Stanley Pool. The new railway 
will be about 850 kiloms. long, and is to cost 25,000,000f. The 
Congo Railway Comey has bought a steamer, Reine des Belges, 
built at Glasgow in 1886, to transport the necessary material from 
Banana, at the mouth of the Congo, to Mahadi.” 


‘TE company, with ashare capital of £1,800,000, has been 
formed for constructing and working the Angora Railway. It is 
working a railroad running from Scutari, a suburb of Constantinople, 
to Ismidt—93 kiloms.—known as the Haidar Pasha Ismidt line, the 
extension of which to Angora—492 kiloms.—is now being built. 
The new line traverses the valleys of Sakaria and Kara-Su, and 
leads into the interior of Asia Minor, bringing into direct com- 
munication with Europe the fertile and densely populated regions 
of the north-west. The new railroad will not only be of the 
utmost importance to agriculture, industry, and commerce, but 
has also a great strategical value, and will materially contribute to 
augmenting the resources of the Ottoman Empire. The issue of 
the Five per Cent. Gold Debentures by the Deutsche Bank will be 
brought out at eighty-six, and, thus yielding nearly 6 per cent., 
will most likely meet with a favourable reception on the part of 
German capitalists.” 


Tere is published in the States a Street Railway 
Journal which, although only a few years established, is now a 
bulky monthly. Were it not for street railways in the States 
people would have to stay at home except during the spells of fine 
weather long enough to dry up the mud. This Jowrnal has now 
42 pages of text and about 130. pages of advertisements, and says: 
—‘ How the field has developed is illustrated in the following 
incident. Some six or seven years ago, not very long ore the 
Journal made its rk gy an inventor and manufa¢turer of 
street car devices, feeling, no doubt, as many others did, the need 
of a good journal devoted to the lines in which he laboured, made 
the rounds of the technical papers of New York to find, if possible, 
some such publication, Nothing of the sort existed, however, and 
in many instances his inquiry was ridiculed, the bare idea of such 
a paper succeeding for a moment seeming to tickle the risibles of 
some of the wise folk to whom the question was propounded.” 


Messrs. CARNEGIE, Puipps, AND Co. publish the 
following abstracts of leading specifications under which the 
Railroad Gazette says they are now working: — United States 
Navy—Shell: Tensile, 58,0001b. to 67,000 1b.; elongation, 22 per 
cent. in 8in. transverse section, 25 per cent. in 8in. longitudinal 
section. Flange: Tensile, 50,0001b. to 58,000 1b.; elongation, 26 
per cent. in Sin. Chemical requirements: Phosphorus, not over 
‘035 per cent.; sulphur, not over 040 per cent. Cold-bending 
test: Specimen to stand being bent flat on itself. Quenching 
test: Steel heated to cherry red, plunged in water 82 deg. Fah., 
and to be bent around curve one and a-half times thickness of the 
plate. British Admiralty — Tensile, 58,240 1b. to 67,200 Ib.; 
elongation in 8in., 20 per cent.; same cold-bending and quenching 
tests as United States Navy. Bureau Veritas—Shell: Tensile, 
not less than 60,4801b.; elongation in 8in., 20 per cent.; must 
withstand, after heating to dull red and being plunged into water 
of 82deg. Fah., being bent until opening between ends is three 
times thickness of plate. United States Marine—Tensile, not less 
than 60,000 Ib. ; reduction of area, 50 per cent. American Boiler- 
makers’ Association—Tensile, 55,000 Ib. to 65,000 Ib. ; elongation in 
8in., 20 per cent. for plates gin. thick and under, 22 per cent. for 
—_ gin. to fin., 25 per cent. for plates jin. and over. Cold- 
ending test: For plates fin. thick and under, specimen must 
bend back on itself without fracture; for plates over 3in. thick, 
specimen thust withstand bending 180 deg. around a mandril, one 
and a-half times the thickness of the plate. Chemical require- 


mop a aaa not over ‘040 percent.; sulphur, not over 030 
per cent, 


THE contract for the construction of the Glasgow 
Harbour Tunnels under the Clyde at Finnieston, Glasgow, for 
which powers were obtained in last session of Parliament, has been 
secured by Messrs. Hugh Kennedy and Sons, Partick, and the 
work will be proceeded with at once. The promoters of the tunnel 
scheme are a company composed of well-known local gentlemen, 
and the powers granted cover the construction of subterranean 
passages or tunnels for vehicular and traffic, at a suffi- 
cient depth below the bed of the river not to interfere with future 
dredging operations, The engineers are Messrs. Simpson and 
Wilson, C. i., who have had large experience of such works. 
Amongst the recent schemes planned and carried out by them is 
hd Glasgow 7. and District Railway, in which there are several 
ong tunnels, ere will be three tunnels, laid side by side, with 
ouly about 2ft, dividing them; the two outer tunnels being for 
Vehicular traffic, and the inner one for passengers. They will 
each be 16ft. diameter, formed of cast iron segments, and at 
bg highest — will be 15ft. below the bed of the river, and 
; ft. and 46ft. respectively below low and high-water levels. 
hgress and egress will be afforded by means of a vertical shaft on 
each side of the river ; that on its north side will be 72ft. 6in. deep, 
= on the south side 75ft. 6in., both being 80ft. diameter. 
will une will converge on the one shaft on each side, and there 
be : hoists, probably worked by hydraulic power, for vehicles 
: or passengers, It is popes that where the tunnels 
sg the quay walls on either side, the one for passengers will 
or y a stiff gradient, so that the depth will only be a few feet 
tom the general street level, which will be finally reached by 








NOTES AND MEMORANDA. 


Tur deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
27-0 per 1000 of their aggregate population, which is estimated at 
9,715,559 persons in the middle of this year. The rate varied from 
14'9 (which was the rate both at Nottingham and Oldham) to 32:1 
at London, 


In London last week, 2714 births and 2720 deaths were 
registered. Allowing for increase of population, the births were 
191 below, whereas the deaths exceeded by 765 the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 from all causes, which had been 28-0 
and 3274 in the two preceding weeks, was last week 32:1, and again 
exceeded the rate in any week since February, 1882, when the rate 
in the sixth week of the year rose to 36°7. 


TE President of the Berlin Physical Society recently 
exhibited the air-pump constructed by Otto Von Guericke in 1675, 
which had recently been acquired by the Physical Society. This 
pump is still ina thoroughly workable condition, with the excep- 
tion of the glass vessel, which has been renewed. The pressure in 
this receiver could be reduced to 20 mm. of mercury, by means of 
the pump. The celebrated Magdeburg Hemispheres, perfect 
except for the leather packings, were also exhibited. 


A CONTEMPORARY says: For specially valuable designs 
and painting on china or other pottery, colours under glazes should 
be applied mixed with oil. is involves, however, a special 
treatment of the article to enable the painted parts to take the 
glaze subsequently. For ordinary ware the colour can be applied 
mixed with a little gum tragacanth, gum arabic, or even 
glycerol, so that the colour may adhere to the body of the 
article sufficiently firm to avoid being washed away when the glaze 
is applied. 


New processes for the electro-deposition of metals are 
always worth a trial, especially, as the Hlectrician says, one for the 
deposition of iron. The following recipe is given by Messrs. 
Barthel and Miller, of Hamburg:—Six hundred grammes of ferrous 
sulphate, FeSO,, are dissolved in five litres of water; to this is 
added a solution of 2400 grammes of carbonate of soda, Na,CO,, 
in five litres of water. The resulting precipitate of ferrous car- 
bonate. FeCOs, is then redissolved by the addition in small quan- 
tities of strong sulphuric acid, until the precipitate is just dissolved, 
when the fluid will show a green colour; it is then diluted to 
twenty litres by adding water. The solution must be faintly acid, 
turning blue litmus paper deep claret colour, but not red. An 
iron anode is used. 


In an article in the Mark Lane Express on the 
temperature of the soil, Professor Fream gives figures showing that 
the temperature of natural manured ground is appreciably higher 
than unmanured ground, and the following is also given:— 
‘* Reference was made above to the increased water-holding power 
of a soil as the dung applied to it became more completely con- 
verted into humus, and on this point there is much instruction in 
the subjoined table from ‘How Crops Feed.’ Coarse quartz sand, 
which is — of holding 26 per cent. of water by weight, has 
been found when finely pulverised to hold 53°3 per cent. Clay, 
according to its quality, holds from 40 to 70 per cent. of water; 
brick clay about 66 per cent. Quartz sand, 25 per cent.; clay soil, 
60 per cent.; clay, 40 per cent.; loam, 51 per cent.; ploughed 
land, 52 per cent.; heavy clay, 80 per cent.; clay, 61 per cent.; 
pure grey clay, 70 per cent.; fine carbonate of lime, 85 per cent. ; 
garden mould, 89 per cent.; humus, 181 per cent.; fine carbonate 
of magnesia, 256 per cent.” 


Mr. J. Stewart CaMPBELL, writing on the penny post 
200 years ago, says :—‘‘In my copy of Pennant, wherein his mar- 
vellous description of London is brought down to the year 1689, I 
read, ‘The Post-office is in Lombard-street in a large house, for- 
merly Sir Robert Viner’s, and is under an admirable management. 
The penny post is a branch of it, and a most useful addition to 
trade and business, for by it letters are delivered to the remotest 
corners of the town almost as soon as they would be sent by a 
messenger, and that from four to five, six, and eight times a-day, 
according as the distance of the place makes it practicable; inso- 
much that you may send a letter from Limehouse in the east to the 
further part of Westminster for a penny several times in the same 
day ; to the neighbouring villages, as Kensington, Hammersmith, 
Chiswick, &c., westward ; to Newington, Islington, Kentish-town, 
Hampstead, Holloway, Highgate, &c., northward ; to Newington 
Butts, Camberwell, &c., southward ; and finally to Stepney, Poplar, 
Bow, Stratford, Deptford, Greenwich, &c., once a-day. Nor are 
you tied up to a single piece of paper, as in the General Post- 
office, but any packet under a pound weight goes at the same 
price. 


A Great deal of correspondence has recently occupied 
our daily contemporaries on street pavements. One of the 
letters was signed ‘‘A Memb. Inst. ck” and it said: “I am 
old enough to remember the wood-paving being pulled up in 
Cornhill forty years ago. It is astonishing that, after having been 
rejected in America, since in Australia, we in England should now 
be yo ery eg discover (having laid it down before and pulled it 
 s again) that this rotten and pestiferous pavement is no use. 

ow can it be otherwise, considering its fibrous absorbent 
character and the abominations that must defile it every day, in 
addition to its slipperiness? Ihave since travelled in every town 
in Egypt and often through Europe, and the best paved cities or 
towns in the world—so far as my experience goes—are Liverpool 
and Manchester. There they lay a solid bed of concrete, pre- 
serving the shape of the road. On this they place small paving 
stones, which are grouted in with pitch or asphalte, thus making 
the road impervious. Once down this lasts for ever. The paving 
of London with the old granite is atrocious. The paving consist3 
of huge boulders sunk anyhow into grouting, on any foundation ; 
and carriage wheels bump from boulder to tenkder with a deafen- 
ing roar.” There can be no doubt that small granite setts ona 
concrete foundation make the best pavement, but it is much more 
noisy than wood, but as the roads in London are constantly being 
torn up, no paving can remain good. 


At a recent meeting of the Meteorological Society Dr. 
Marcet delivered an address on “Atmospheric Dust,” which he 
divided into organic or combustible and mineral or incombustible. 
The dust scattered everywhere in the atmosphere, and which is 
lighted up in a sunbeam, or a ray from an electric lamp, is of an 
organic nature. It is seen to consist of countless moats, rising, 
falling, or gyrating, although it is impossible to follow any of them 
with the eye for longer than the fraction of a second. It is diffi- 
cult to say how much of the dust present in the air may hecome a 
source of disease, and how muchisinnocuous. Many of the moats 
belong to the class of micro-organisms which are frequently the 
means of spreading infectious diseases, Many trades, owing to 
their dusty nature, are very unhealthy. Dust, when mixed with 
air, is inflammable and liable to explode. After giving several 
instances of explosions due to fine dust in flov rmills and coal 
mines, Dr. Marcet referred to inorganic or mineral dust, and 
gave an account of dust storms and dust pillars in India, 
then proceeded to describe volcanic dust, which 
of powdered vitrified substances, produced by the action of 
intensive heat. The so-called ashes or scori# shot out in a 
voleanic eruption are mostly powdered pumice, but they also 
originate from stones and fi ents of rocks, which, striking 
against each other, are redu into powder or dust. Volcanic 


consists mainly 


dust has a whitish-grey colour, and is sometimes nearly quite white. 





Means of stairs. The use of the hydraulic lifts by 
would, in this case, only be optional,” sila teaiiaias 


Dr. Marcet concluded with an account of the great eruption of 


He’ 


MISCELLANEA. 


Tue promoters of the Leeds and Liverpool Canal Bill 
have decided not to proceed any further with their deposited Bill 
during the ensuing session of Parliament. 


Messrs. Thomas Firth and Sons, Norfolk Works, 
Sheffield, have appointed Mr. James Edward Darbishire, of 110, 
Cannon-street, their London representative. 


Tue death is announced of Mr. Charles Lever, well 
known in the electrical and scientific world as an inventor of, 
amongst other things, the Lever are lamp. 


A LARGE new boiler at Haywood Forge, near Halesowen, 
exploded last Saturday. One end was torn completely away, and 
a quantity of the brickwork surrounding it was blown down. 


THE Dover Harbour Board have decided to expend a 
sum of £20,000 further to develope the docks, with a view to im- 
rove the capabilities of the port for trade purposes. Large ware- 
ouses, for the reception of grain and other cargoes, are to be 
erected on the quays. 


At a special meeting of the Brighton Town Council, 
held yesterday, the Lighting Committee recommended the esta- 
blishment by the Corporation of an electric lighting installation for 
the town at a cost of £30,000. They proposed to adopt the con- 
tinuous current system at low-pressure, combined with storage 
batteries. 


THE gross value of the personal estate of the late Mr. 
William Hargreaves, of Moss Bank, Halliwell, near Bolton, J.P., 
who died on the Ist of October, 1889, aged sixty-eight years, 
partner in the firm of Hick, Hargreaves and Company, Soho Iron- 
works, Bolton, has been sworn at £586,455, and the net value at 
£552,009. 


At the last meeting of the Physical Society Dr. S. P. 
Thompson made a communication ‘‘On Electric Splashes,” and 
illustrated his subject by experiments on the production of Lich- 
tenberg’s figures. A paper ‘‘On Galvanometers,” by Professor 
W. E. Ayrton, ERS. T. Mather, and W. E. Sumpner, D.Sc., was 
read by Sedouw Ayrton. 


THE constitution of the firm of Slack and Brownlow, 
filter manufacturers, Manchester, has recently undergone a slight 
change, Messrs. H. H. Brownlow and R. 8. Brownlow being taken 
into partnership from December 31st, 1889. The former partners, 
Messrs, E. and F. W. Brownlow, will continue to act, and the style 
of the firm will remain as before. 


Ir will soon become necessary to consider whether it 
will pay to allow the country round about Northwich to be con- 
verted into a lake. Another subsidence has taken place near the 
Weaver, at Northwich, and indications of a still more extensive 
subsidence are observed. The ground sunk until it reached about 
10ft. below its former level, and it is not supposed that it will stay 
at this. 


A THREE-CYLINDER petroleum gas engine has been made 
by M. Lalbin, of Nantes, and fitted on board a launch, the three cylin- 
ders arranged at 120deg. apart. It is said that a one-horse engine 
weighs only 1321b. Ignition is effected by a battery of Leclanche 
cells. The Genie Civil describes theengine. The diameter of the 
cylinders of the 5-horse engine is 130 mm., the stroke 135 mm., and 
the speed up to 400 revolutions. 


Tue Canterbury Town Council have opened negotia- 
tions with the directors of the Gas and Waterworks in that city for 
the purchase of the undertaking on behalf of the citizens. For 
many years past the company has been paying its shareholders a 
dividend of 8 per cent. per annum, and the directors have recently 
lodged a Bill for raising additional capital. The price for which 
the undertaking will be sold is roughly estimated at £200,000. 


THE ratepayers of Twickenham, in public meeting 
on Wednesday night, refused, by a narrow majority, to sanction 
the promotion of a Bill in Parliament for the construction of a foot- 
bridge and lock on the Thames in the neighbourhood of Richmond, 
in accordance with Stoney’s scheme recently accepted by the local 





authorities of Rich dand Twickenham. The ——_ objected 
P being tied to a particular project. A poll of the ratepayers was 
emanded, 


THE master builders of Dartmouth, Devon, held a 
dinner, on 22nd inst., to consider the resolution passed at a 
journeymen masons’ and carpenters’ meeting, on 18th inst., asking 
to adopt the hour system, instead of daywork with ten hours per 
day and six hours on Saturday. Messrs. Simpson, Strickland 
and Co.’s launch and engine works have been for some time work- 
ing on the hour system, and its advantages have been realised by 
the local building trades, the painters, &c., having adopted it. 


At the last meeting of the West Hartlepool Town 
Council, the salary of the borough engineer, Mr. J. W. Brown, 
A.M.I.C.E., F.G.S., was by a large majority increased from £400 
to £500 per annum. Mr. Brown was eulogised on the efficient and 
able manner in which his department is conducted, and on the 
skilful manner in which he had designed and carried out the engi- 
neering work of the Corporation. Many extensive schemes are in 
hand and in contemplation in this rapidly developing port. 


Sir Epwarp Watkin, M.P., has received an answer 
from the Board of Trade to his inquiries concerning the announce- 
ment of the Board’s opposition to the Channel Tunnel Bill, and the 
Board’s attitude with reference to the proposed Channel Bridge 
and the proposed tube under the Channel :—‘‘ It was by the Presi- 
dent’s authority that Mr. Trevor's letter of the 31st of December 
last was addressed to both the solicitors whose names appear on 
the back of this Bill, and the substance of it communicated to the 
Press for insertion on the Ist of January, the same course being 
followed as that which had been adopted on previous occasions. As 
to the other schemes referred to in your letter, the Board are not 
aware that they have as yet assumed a definite form. If and 
when o should do so, they will receive the careful consideration 
of her Majesty’s Government. Sir Michael Hicks-Beach has 
already stated in his place in Parliament the grounds upon which 
the objections of her Majesty’s Government to the Channel Tunnel 
are based, and has nothing to add to that statement at present.” 


Aw amalgamation has been arranged between Messrs. 
J. G. Statter and Co. and the United Electrical Engineering Com- 
pany. The new company is to be known as the Electrical Engineering 
Corporation, Limited. It has been well known to the electrical pro- 
fession that the latter company has acted as London agents for 
Messrs. J. G. Statter and Co. during the past year, and with the now 
daily increasing volume of business it ion been felt by the man- 
aging directors of the two companies that there existed a special 
fitness for amalgamation. The corporation is thus a manufac- 
turing and supply undertaking, having facilities for co-oper- 
ating with contractors and others in carrying out work at home 
and abroad in all branches of the electricalindustry. The Alliance 
Engineering Works are favourably situated in respect to a steady 
supply of labour, and are within fifteen miles of London on the 
main line of the Great Western Railway, and have a dock and 
wharf upon the Grand Junction Canal. The works are already 
extensive and complete, and when the extensions, now in progress, 
have been finished they will cover about four acres of ground 
and contain some of the largest machine tools employed in the 
trade. The works on the Albert Embankment are devoted to the 
manufacture of switch, safety, junction, and regulator gear, 
together with other fittings and accessories suitable for a wide 
range of electrical work. The managing directors of the corpora- 
tion are Messrs. J. G. Statter, Edward Manville, and Wm. L, 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—Asner and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Grroip and Co., Booksellers, 
LEIPSIC.—A. TwieTMever, Bookseller. 


NEW YORK.—InrernationaL News Company, 83 and 85, 
ne-street. 








PUBLISHER'S NOTICE. 


** Nevt weet a Double Number of THE ENGINEER will be pub- 





MEETINGS NEXT WEEK. 


Tue InstiruTion or Civi, Enoineers.—Tuesday, January 28th, at 
8 p.m.. Ordinary meeting. Paper to be further discussed .—‘‘ Recent 
Dock Extensions at Liverpool,” by Mr. George Fosbery Lyster, M. Inst. 
C.E. Paper to be read, time permitting:—“ Bars at the Mouths of Tidal 
Estuaries,” by Mr. W. H. Wheeler, M. Inst. C.E.—Thursday, January 30th, 
Students’ visits to works: 11 a.m., the Deptford station of the London 
Electric Supply Corporation ; 2 p.m., the New Chill Rooms at the Foreign 
Cattle Market, Deptford. 

INSTITUTION OF MECHANICAL ENGINEERS.—Wednesday, Thursday, and 
Friday next, at 25, Great George-street, Westminster, at half-past seven 
on each evening. The President, Mr. Charles Cochrane, will retire, and 
will be succeeded by the President elect, Mr. Joseph Tomlinson. The 
following papers will then be read and discussed, as far as time permits: 
—*On the Compounding of Locomotives Burning Petroleum Refuse in 
Russia,” by Mr. Thomas Urquhart, locomotive superintendent, Grazi and 
Railway, South-East Russia. ‘‘On the Burning of Colonial 
Coal in the Locomotives of the Cape Government Railways,” by Mr. 
Michael Stephens, chief locomotive superintendent. ‘‘On the Mechanical 
mployed in the Manufacture and Storage of Oxygen,” by 








Mr. Kenneth 8. Murray, of London; communicated through Mr. Henry 


Society or ArTs.—Monday, 27th inst., at 8 p.m.: Cantor lectures— 
“The Electro-magnet,” by Silvanus P. Thompson, D.Sc., M.1.E.E. 
Lecture II.—Principles of the Magnetic Circuit—Experimental data— 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, \ ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*,” We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these inatructions. 

N. A. H.—The papers are published in the “Transactions.” It ia possible 
that Messrs. Spon may be able to get them for you; or verhaps Mr. D. Nutt, 
270, Strand, may be able to previde them. 


EMERY CLOTH MAKING MACHINES. 
(To the Editor of The Engineer.) 
Srr,—TI shall be much obliged to any reader who will give me the names 
and addresses of makers of emery cloth machines. Nemo, 
Queen Victoria-street, January 21st. 


SOLID WOVEN HAIR BELTING. 
(To the Editor of The Engineer.) 
Sir,—I should feel very much obliged to any one sending the address 
of makers of looms—hand or power—for weaving this article. 
Glasgow, January 22nd. Ww. W. 
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Sandwich Isles, £2 5s, 
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Predetermination of iron and copper for given traction—Heating of coils. 
Tuesday, 28th inst., at 8 p.m.: Applied Art Section—‘‘The Relation of 
the Fine Arts to the Applied Arts,” by Mr. Edward C. Robins, F.S.A.; 
Mr. Walter Crane will preside.—Wednesday, 29th inst.: Ordinary meeting 
— The Utilisation of Blast Furnace Slag,” by Mr. Gilbert Redgrave; 
Professor W. C. Roberts-Austen, F.R.S., will preside, 
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TRADES UNIONS AND STRIKES. 


AN agreement, drawn up after much negotiation and a 
tedious and enormously costly strike, was accepted by 
the dock companies and the so-called executive of the 
dock labourers over two months ago. It was assumed that 
under this agreement labour disputes would cease for at 
least a reasonable time. This assumption proves to be 
baseless. Some 500 of the men turned out on Friday 
because they are not to be paid at the rate of 6d. an hour 
while they are at dinner. ‘The first clause in the agree- 
ment to which we have just referred runs, ‘The 5d. per 
hour rate to be raised, in the case of all labour not piece- 
work, on and after November the 4th next, to 6d. per 
hour, and 8d. per hour overtime; no pay for meal times.” 
Mr. Mann, the president of the labourers’ union, being 
called on for an explanation of Friday’s strike, stated that 
the executive of the union had ordered the strike; that 
the agreement was not meant to last for ever, and that 
he considered this a suitable time to exact more from the 
dock companies. 

It forms no part of our present purpose to dwell on the 
entire absence of good faith thus manifested ; that is suffi- 
ciently obvious. A very important lesson of general 
interest to all employers of labour may be drawn from 
the incident, and it is to this that we wish to direct 
attention. Unless those who employ labour can be 
certain that there will be a sufficient supply of it, at a 
rate which does not change from day to day, they cannot 
enter into contracts or undertake trading operations. It 
is quite proper that labour should organise itself so that 
it may be able to treat with capital on equitable terms ; 
but it is essential that agreements should be regarded as 
binding on both sides, and that they should be carried 
out honestly and fairly, like any other agreements. 
Unfortunately, it is a familiar fact that all men are not 
honest, and that misunderstandings will arise. To pro- 
vide for this, in all civilised communities means have 
been arranged by which the parties to an agreement can 
be compelled to carry out its provisions; in other words, 
the law can be called in to punish the recalcitrant. The 
latter statement, however, does not hold good of trades 
unions, simply because they are, for the purposes of legal 
action, impalpable. The executive, under the most 
favourable circumstances, has no real power to compel 
the members of a union to work or cease working. No 
matter what Mr. Mann pleases to promise for the dock 
labourers, he cannot be sued for a breach of agreement ; 
nor can he or the men be reached in any way by the law; 
in one word, the employer has nothing to rely on but the good 
faith of the employed. Now those who will take the trouble 
to look with a little care at the history of past labour dis- 
putes, will find that there is a very great difference in the 
methods adopted by different classes of labour; and it 
is noteworthy that the greater the skill, and presumably 
the intelligence of the men, the more trustworthy have 
they always been. This fact begets mutual respect, and 
goes very far to avert strikes altogether. If we take, for 
example, the Amalgamated Engineers, it is not too much 
to say that if the executive entered into an agreement 
with employers, it would be loyally kept in the spirit and 
the letter. Furthermore, employers fully understand 
that men of this type are not likely to strike unless they 
have reasonable grounds not only for believing that they 
will succeed, but that their demands are fair and justifi- 
able; and feeling this, the employers are naturally 
reluctant to proceed to extremities. We do not for a 
moment assert that the Amalgamated Engineers have 
never made mistakes, or turned out without sufficient 
cause. That would not be true. But we do assert that 
the Amalgamated Engineers, the Pattern Makers, and 
two or three other guilds of highly skilled labour have, 
on the whole, conducted their affairs honourably, and in 
such a way that confidence can be placed in the men and 
their officers. As we descend in the scale of labour 
affairs become worse. The men seem to lack intelli- 
gence. They can be led like sheep up to a certain point 
by almost any one who chooses to say he represents 
them; but they are ready at any moment, if the whim 
seizes them, to turn and rend him. Mr. Mann’s popu- 
larity and influence with the dock labourers at the present 
moment is not worth a day’s purchase. The true danger 
to trade is, that no possible agreement can be drawn 
up which shall be binding, and that the dock companies 
are liable at any moment to be left entirely without lauour, 
if the idea takes the men’s fancy. It is obvious that 
the trade of a great port cannot possibly be carried on 





under such conditions. Merchants will not send their 
ships to a place where they cannot be unloaded. The 
capitalist, practically ruined, will depart, and with him the 
occupation of the men. For this, however, the labourers 
care nothing. Taken for all and all, they are a reckless 
lot; they are devoid of thrift; they never think of the 
morrow. ‘They are as different in this respect from the 
highly skilled intelligent artisan as night is from day. 
From the actions of the former there is really very little 
to apprehend. But unskilled labour is just as necessary 
to the well-being of a community as skilled labour, and 
from the actions of unskilled labour there is a great deal 
to fear. 

In what does the remedy lie? According to one school, 
in education. It is pretty certain, however, that the un- 
skilled labour of the present day represents as much 
education as is likely to be available for many years to 
come; the Board Schools have not been idle. In point 
of fact that there are certain types of work which will 
never be executed by the more intelligent or better- 
educated members of a community. To talk of education 
curing the evil brought about by strikes such as those at 
the docks of London, is to talk of Utopia; while we are 
educating boys the port of London may be ruined. 
Something far more prompt and potent in the way of a 
remedy is demanded; and that remedy must take the 
shape of such a change in the law as will suffice to com- 
pel men, when they enter on an agreement, to keep it. 
In this there is nothing unfair, nothing harsh. Some 
years ago the custom existed in Vienna of hiring work- 
men by the year. ‘The employer was bound to find work, 
or, at all events, to pay the men their wages, and the 
men must on no account leave him. This was an effec- 
tual bar to disputes. On one occasion 400 men turned out 
of an engineering establishment on strike; before night- 
fall they were all in gaol. Two days subsequently 
they were at work. We do not advocate measures 
so drastic; but we believe that the law may, without 
being in any way harsh or oppressive, be so modified that 
the employer may have aremedy if he suffers wrong cr 
injury at the hands of the workman; and the best type 
of legal interference will be that which acts by preven- 
tion, and which is least felt in its operation. 

We shall not attempt here to enter into details as to 
the direction which legislation should take; but on one 
point there is noroom for discussion. Every man should 
be left free to work or not for the wages which please him 
best, and all attempts at coercion should be put down by 
the law. We have no hesitation in saying that 
picketing should be punishable by law. To assert that 
pickets only employ themselves to coax or persuade men 
who are ready to take the place of strikers, not to go to 
work, is simply nonsense. They are quite ready to use 
any means, legal or otherwise, which will secure the end 
they have in view. It may be said that it is impossible 
that any law should be made which would control the 
free-born British labourer. A very old writer, however, 
once spoke about certain people who, having no law, were 
a law unto themselves. After a time a community will 
in self-defence take the law into its own hands. Let us 
suppose, for example, that the gas stokers of London 
refused either to work themselves or to let anyone else 
work, and so plunged London in darkness. What would 
ensue? The inhabitants would very quickly sweep the 
gas stokers out of their path, without asking nice ques- 
tions concerning Acts of Parliament, and London would 
be lighted. In much the same way if it once became 
clear that London was likely to suffer from semi-starva- 
tion because the dock labourers would neither work 
themselves nor let others work, there would soon be an 
end to the matter. 

To sum up, we hold that the system of dealing with 
the trade unions representing skilled labour is by no 
means necessarily the proper system to be followed in 
dealing with so-called unions of unskilled labour. The 
former are carefully organised, skilfully managed, pos- 
sessed of large funds, and respectable by their age. The 
unskilled unions are mushrooms; their leaders are men, 
not of a day, but of an hour; they have no authority. 
The unions have no funds, no proper organisation. The 
men have no scruples, no care for the future. It is im- 
possible to deal in the same way with bodies so diverse. 
If the unskilled labour unions were managed like the skilled 
labour guilds, there would probably be no need for legisla- 
tion or legal interference. The dock labourers and South 
Metropolitan gas stokers have gone a long way to prove 
that those who do not know how to govern themselves 
must be ruled. 


LONDON FIRES. 


Caprain SHaw, the Chief Officer of the Metropolitan 
Fire Brigade, has presented his report for 1889 in due 
course to the new authority, the London County Council. 
The change in the ruling power has not been marked by 
any decrease in the number or the severity of the London 
fires. The number of these last year was 2338, or 350 
more than in 1888, the increase thus amounting to nearly 
one per day. The total exceeds that of any other year, 
except 1887. The serious fires, which in 1888 were 6 per 
cent. of the total—a lower proportion than any on record 
—rose last year to 7 percent. A population increasing 
at the rate of 68,000. per annum will naturally augment 
the number of fires, and the most we can look for is that 
the serious fires shall be reduced, relatively if not abso- 
lutely. A considerable amount of water has been used 
for the extinction of fires during the past year, the 
quantity reported by Captain Shaw being 93,000 tons, 
or 58,000 more than in the year preceding. The 
quantity taken from the street pipes has been 43,000 
tons, as compared with 27,000 in 1888, the remainder 
being taken from the river, canals, and docks. Although 
the drain upon the London waterworks was thus large, it 
only represented, for the entire year, a quantity less than 
one-sixteenth of the average supply for all purposes for a 
single day. It is regrettable to find that there were 
altogether twenty-eight cases in which “the water 
arrangements were unsatisfactory,” especially as in ten 
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of these there was no attendance at all on the part of the 
turncock. The cases in which the water supply was 
short are stated to have been nine, as against nineteen in 
the previous year, thus showing an improvement in that 
direction. As usual, Captain Shaw gives the water com- 
panies credit for doing their best to make the arrange- 
ments efficient, and we are told that so long as any por- 
tion of the metropolis has an intermittent supply, 
“ unsatisfactory” incidents must necessarily occur. With 
regard to the strength of the Brigade itself, Captain Shaw 
speaks of the “very important addition” to the force 
ordered by the Council last autumn, amounting to 113 
firemen, and for these he appears to take full credit in 
reckoning up his men, although as yet he has not been 
able to get such a number ready for service. It takes 
time to make a fireman, and candidates have to be sub- 
jected to a careful process of selection. However, 
Captain Shaw hopes shortly to complete the entire 
number, and accordingly reckons on 707 of all ranks, 
including the officers and superintendents. 

The number of fires of unknown origin continues large. 
Nearly one fire out of every three is due to a cause which 
cannot be specified. More precisely, the proportion is 
fully 30 per cent., as many as 717 fires being of this class. 
In 1888 the proportion was more satisfactory, being 28 
per cent. Among the known causes of fire, the electric 
wire has made its appearance within the last few years. 
In 1885, the “ overheating of electric wires” caused one 
fire. In 1886, a “spark from electric wire” wrought 
similar mischief. In the report for 1887 no mention is 
made of electric action. In 1888, the “overheat of 
electric wire ” caused one fire, and “ electrician at work ” 
caused another, while “spark from electric wire” pro- 
duced a third. Last year“ overheat of electric wire” was 
the occasion of a fire in two instances. The perils of 
petroleum are illustrated by 70 fires from exploding spirit 
lamps, and as many as 150 from lamps of this kind that 
were upset. On the other hand, the old-fashioned candle 
originated a fire on 136 occasions. Gas, under fifteen 
different conditions, caused,in the aggregate, 209 fires. 
But it will be observed that spirit lamps caused 220, 
to which 24 may be added as due in some way to these 
lamps. Another fruitful source of disaster is “‘ spark from 
fire,” causing an outbreak in 130 cases. Defective and 
mismanaged flues were the cause of 196 fires. Passing 
from the cause of fires to the time of their occurrence, we 
observe that among the various months of the year, 
December is the most prolific, January taking the next 
place. Itis curious that the number of fires in each of 
the five months from February to June, both inclusive, 
scarcely shows any variation. February, March, and 
June have each 176 fires, May has only one less, and 
April has 170. If we look at the hours, we find fires 
most abundant between ten and eleven o'clock at night, 
and fewest between eight and nine in the morning. 
According to the record for the past year, fires suddenly 
increase their number immediately after five o’clock in 
the afternoon, and continue to prevail until two o’clock 
in the morning, when there isadecided drop. Something 
of the same kind shows itself in other years. May we 
understand from this that fires generally smoulder for a 
time, and make headway while men are asleep, or while 
they are absent from work. 

Whether London is adequately protected against fire 
is a question which probably admits of debate even now. 
The New York Fire Brigade includes more than a 
thousand officers and mea, as compared with the 700 for 
London. The former has for its service eighty-seven 
steam fire engines and 294 horses, while London has only 
fifty-five such engines and 131 horses. Pursuing the 
comparison, we find that New York also excels in the 
number of fires, its, annual return showing more than 
3000, being nearly half as many again as the number in 
London. Of the Metropolitan Brigade it is truly to be 
said that it is admirable in its quality, though, in the 
opinion of many, it needs to be augmented in quantity. 
It has to guard from devastation a city more wealthy 
probably than any other that ever existed on the face of 
the earth, and a population of unexampled magnitude. 
On the whole, London is solidly built, and in that respect 
differs widely from many Transatlantic towns. Its great 
stores of merchandise will sometimes create a startling 
conflagration, but no fire is ever allowed to burst beyond 
control. Something may be said as to the style of build- 
ing which is growing in popularity. There is a tendency 
to produce large structures, and to rear them to an extra- 
vagant height. This is the case not only with warehouses, 
but with dwellings, especially those which are let in flats. 
Instead of building houses, the practice is to erect 
“mansions.” The use of lifts is a source of danger in 
facilitating the rush of the flames from floor to floor. 
There is something to be said as to the internal and 
private arrangements for the extinction or prevention of 
tires, and the rescue of life. In this last-named particular, 
the resources of the Metropolitan Brigade are being con- 
siderably enlarged. Loss of life is a matter keenly felt in 
London, and the suffocation of twenty-six children in 
the recent fire at the Forest Gate District Schools 
has led to a special verdict from the coroner’s 
jury, embodying a number of recommendations with 
respect to outbreaks of fire in large establishments, 
and the best mode of prevention. A power of inspection 
is proposed, similar to that which is exercised over places 
of public entertainment, and the construction of outside 
staircases is recommended, To lock a number of young 
creatures in a dormitory, there to be unfortunately 
smoked to death as effectually as the Kabyles in the cave 
at Dahra, is a catastrophe against which it ought not to 
be very difficult to take precautions. It is to be hoped 
the blunder is sufficiently conspicuous to correct itself in 
future. But there are other blunders to be guarded 
against which people are committing every day, and even 
the authorities are not always blameless. In London, a 
better arrangement has been made than that which for- 
merly existed with regard to the fire escapes, and we 
fancy it is easy to get over the greater part of the diffi- 
culty with regard to the turncock, even in the absence 





of a universal constant supply. Last year 44 lives were 
lost by fire in the metropolis, but 184 were seriously 
endangered, and the extent of the rescue is in a great 
measure due to the courage and skill of the Brigade. 


ELECTRIC RAILWAYS, 


SomETHING has been heard in this country concerning 
electric railways, and more will no doubt be said on the 
subject, and that, probably, in the immediate future. The 
electric railway is widely differentiated from the electric 
tramway, but this circumstance is not always borne in 
mind, and it seems to us to be advisable at this juncture 
to call attention to the difference. At the outset it may 
be granted that vehicles can be propelled by electricity over 
long distances. In the United States there are hundreds 
of miles of tram line controlled by dynamos. In this 
country, Mr. Volk’s little sea-shore line in Brighton 
represents the best, though not all, that has been 
done. The new subway under the Thames is to be 
worked by electricity, and it is proposed that the 
trains on the projected railway under Oxford-street 
shall be propelled by similar machinery. Up to the 
present, however, neither in this nor in any other country 
is a standard, or full-sized railway, worked by any other 
agency than ordinary locomotives. According to recent 
advices, however, from the States, it appears that a 
great experiment is about to be tried. A standard 
gauge line is being made between Atlanta and Savannah, 
Ga., the trains on which are to be propelled by elec- 
tricity. The line runs through a somewhat mountainous 
district abounding in waterfalls, and these it is intended to 
utilise. It is calculated that even in summer 65,000 
horse-power is available, and at one place where the rail- 
road crosses the Little River, between Eatonton and 
Machon, there is 30,000 horse-power. If all this, or even 
the half of it, be true, there is power enough and to 
spare to work a very considerable traffic. Given, then, 
motive power and the certainty that trains can be pro- 
pelled, it seems at first sight that success must await the 
enterprising individuals who are making the line. When 
we come to examine the project, however, it does not 
appear to be so certain that a satisfactory result will be 
got. It is one thing to be able to run trains; quite 
another to be able to work a railway. 

In the first place, the cost has to be considered. 
Roughly speaking, the expenses of an English railway 
amount to one-half the gross receipts. The remaining 
half goes to pay a dividend to the shareholders. We all 
know that railway dividends do not represent large 
interest on the money invested, and a moderate increase 
in working expenses would bring the dividends on all but 
a very few lines to a very small percentage indeed. We 
think it may be accepted as proved that no system of 
working railways which is more costly than that now in 
use can be a financial success. It remains to be seen if 
electricity can compete with steam. So far as is known, 
it is impossible to work a railway with storage batteries. 
A current must be transmitted along the line, and if the 
power is to be supplied by water, as in the case of the 
Atlanta and Savannah road, then the current will have to 
be sent over very long distances. The advocates of elec- 
tricity as a railway motor propose that very high speeds 
shall be attained, but high speeds require a great deal of 
power. It would not be safe to reckon, for instance, on 
less than 500-horse power for an ordinary express train. 
The favourite system of supplying electricity to a travel- 
ling motor is to put up a wire overhead on posts, and 
run a little brush carriage on this by means of a short 
length of cable attached to the car. The current goes 
down this cable to the motor, and the exhaust current, 
as we may term it, goes to earth through the rails. But 
this method of working will only do for slow speeds and 
small powers. On a large high speed scale some system 
resembling that in use at Brighton may be employed. 
This means an insulated rail or its equivalent; and that 
is a very difficult thing to provide, even when the tension 
islow. If, however, the tension is high, as it must be 
if the power has to be transmitted several miles, then the 
difficulty is enormously increased. We do not pretend 
that it is insuperable, but it can only be got over by a 
very considerable outlay, and a constant watchfulness 
which will prove very expensive. 

Again, water power installations, as a rule, run away 
with a great deal of money. They represent a large 
capital outlay; probably very much more than would 
suffice to equip any line with locomotives, and the wear 
and tear and cost of up-keep will be very considerable 
indeed. Then comes the cost of the motors which are to 
be employed in hauling the trains. We have heard it said 
that these would be very light; but that is quite a mistake. 
Weight must be provided for the sake of adhesion, and it 
is unlikely that anything less than 30tons woulddo. The 
weight, however, of a tender could be saved, and that is 
something. We have never seen an estimate for the cost 
of an electric locomotive of the necessary power. We 
doubt if one has ever been prepared; but it will be seen 
that it is not a trifling undertaking to scheme a machine 
of the kind which can develope 500-horse power. In the 
United States we understand that it is proposed to use 
four-wheeled electric locomotives with driving wheels 5ft. 
in diameter, and that two armatures shall be used, one for 
each pair of drivers, revolving at 1000 revolutions per 
minute. A 5ft. wheel will make 333 revolutions per mile 
in round numbers; a velocity of sixty miles an hour is 
reckoned upon—in which case the armatures would run 
three times as fast as the driving wheels. Assuming that 
the armatures are about 5ft. in diameter, we have in round 
numbers a circumferential velocity of 15,900ft. per minute. 
At this speed an effort of a shade over 2]b. represents 
one-horse power; so that if each armature gives out 300- 
horse power—and it would not be wise to count on less if 
a pull of 500-horse power is needed—then the rotary effort 
or stress would be about 150 lb.; and it is no light thing to 
design and make a machine of this kind. Taking it for 
granted, however, that the motors can be made and run, 
and that the dynamos, turbines, and circuits are all right, 





we are face to face with another excessively troublesome 
problem, namely, the inflexibility of the system. 

Railway traffic implies much more than the running of 
trains steadily at fixed hours on two lines of permanent 
way. Shunting, marshalling, and other operations haye 
to be carried out, and a great beauty of the existing system 
is its perfect flexibility. Any engine will move any train 
or carriage, and if any breakdown occurs its results are 
limited within very narrow bounds. Now, with an elec. 
tric railway, there is little or nothing of this. It is very 
diffieult to see how it will be possible to work electric 
motors across points and switches; and if this cannot be 
done, then they are useless in a goods yard. Furthermore, 
should the insulation fail at any place in the conveyor, 
then this section of the road cannot be run until ‘the 
fault has been found and made good. All this, it 
will be seen, is different from the working of an ordinary 
tramcar line, and the more carefully the whole question 
is considered the more strongly will it be felt that little 
or no analogy exists between working a railway and 
working a tram line. There is no reason to think that, 
even when water-power is abundant, the total cost 
of working can be much reduced below half the re. 
ceipts; and it will certainly be greater if fixed 
engines and boilers are used to drive dynamos. It 
is fair to the advocates of electrical railways to add 
that they do not claim that their system is cheaper than 
the normal arrangements. What they do claim is, that 
the speed which can be got will be very much greater 
than anybody yet knows. To which we reply—perhaps, 
The suggestion that electricity should take the place of 
steam on metropolitan railways stands on quite a 
different footing, and has our warmest approval. The 
improvement in the atmosphere of the underground 
lines which would be entailed would be invaluable. But 
it must not be forgotten that on such lines a breakdown 
would be intolerable. Anything which would result in 
unpunctuality would be fatal. The employment of 
electricity on such a line as that under Oxford-street 
would be highly desirable, and if the line is made we 
hope electricity will get at least a fair trial on it; but we 
cannot regard it, if used for such a purpose, as otherwise 
than a somewhat expensive luxury—just as the electric 
light is. There is a grand field opening up for inventors 
and, electrical engineers, and we hold it to be by no 
means impossible that another generation will see steam 
locomotives banished from underground metropolitan 
lines. But there remains a great deal to be done first, 
much money to be spent, much brain energy to be used 
up. The experiment in America, if properly carried out, 
ought to supply much valuable information. We do not 
anticipate that anything will be le#rned, however, that 
will lead to the substitution of electricity for steam as 
a motor on our great English railways. 





LLOYD’S REGISTER AND SHIPBUILDERS. 


THE recent decision of Lloyd’s Register so far to accede to 
the wishes of the associations of engineers and shipbuilders 
throughout the country to be directly and as a general body, 
represented on the Executive Committee of the Society, is 
one of the most reasonable and satisfactory steps which that 
rather autocratic institution has ever taken. The wonder is 
that shipbuilders and engineers should have so long borne 
exclusion from the deliberations of the Society; and it is not 
altogether creditable that the concession should have been 
made only after strong and persistent representations. It is 
perhaps true that the deputations waiting upon Lloyd’s framed 
their requirements in too high a key—aiming, as they appa- 
rently did, at nothing short of admission to the Executive 
Committee of the Society, and, consequently, at having a 
direct say in the administration of the laws or rules framed 
for their observance. They probably, however, acted on the 
principle of asking a great deal more than they had any hopes 
of receiving, their true aim being to have direct and recog- 
nised influence, not in the administration so much as in the 
making of the rules by which their daily work is controlled 
and regulated. At all events, that is what the concession 
amounts to; and, as before said, it is so reasonable—we may 
even say necessary—that the wonder is shipbuilders and 
engineers have so long submitted to exclusion. That they 
should have a recognised consultative voice in the improve- 
ment and extension of the rules by which their daily work is 
controlled all will admit, who are aware of the extent to 
which their experience—and their pockets too—have been 
taxed to form the very rules which exist, and are often so 
arbitrarily enforced. The foundation on which the structure 
—Lloyd’s Register Rules—has been built, and the stones of 
which it has been reared, are alike the accumulated results 
of “trial-and-error” in the daily practice of shipbuilders 
and engineers. Lloyd’s own officials and _ technical 
advisers have perhaps hewn the stones, laid on the 
mortar, raised the scaffolding, and done the needful levelling, 
plumbing, and squaring; but substantially the structure is 
one of the shipbuilders’ and ee own providing. Ship- 
building in iron had progressed over a quarter of a century 
before Lloyd’s had legislated for that class of construction. 
Even then the rules issued were contributed in substance by 
the shipbuilders who were most advanced in their experience 
of the art, or were at best gleaned from these sources by the 
Society’s surveyors. Iron masts and yards were also long in 
vogue before Lloyd’s moved in the matter of gathering infor- 
mation as to practice, and formulating rules. Double 
bottoms for water ballast in ships, and even the employment 
of mild steel as the structural material, were also matters in 
which Lloyd’s were the followers of intrepid builders, and 
followers at a long and prudent distance. In saying all this, 
we do not, of course, mean to reflect in the least on ‘ Lloyd’s 
Register,” or on the ability of its officials or committees. 
The functions of the Society necessarily forbid its taking 
the lead in any of the matters named. The application 
of a standard and well-attested measure, derived from 
the best experience of the advanced few, to the works 
of the laggard and less-experienced many—that is what we 
conceive the primary function of the Society’s rules, and of 
the officials charged with their administration, to be. This 
function, needless to say, is discharged with conspicuous 
and unvarying ability, and, on the whole, with great fair- 
ness. It is but right, however, that the real sources from 
which the means for exercising this ability have been 
derived should be properly recognised, No better recogni- 
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tion could be made than admitting representative ship- 
puilders and engineers to a consultative voice in that 
enactment of new rules and the improvement of old ones, 
which the constantly progressive character of the art of ship- 
puilding and engine-making necessitates. We predict that 
the new arrangement will have the effect of clearing the way 
for fresh lines of engineering progress, at the same time that 
it maintains and strengthens the high position already 
occupied by Lloyd’s Register, both in this country and all 
other maritime countries throughout the world. 


COMPRESSED AIR ON FRENCH TRAMWAYS. 


From a recent report of the United States Consul at 
Nantes we obtain some additional particulars! relative to the 
system of working trams by compressed air, as wee by its 
inventor, M. Mekarski, who at the opening of the Paris line 
gave the following description of his system :—‘ By the inter- 
sition of a special regulator between the air reservoir and 
the cylinder, the driver can modify at will the pressure at 
which the air acts upon the piston in the limit indicated by 
the pressure in the reservoir. Before reaching the cylinder, 
the air traverses a small reservoir of hot water, where it heats 
and saturates itself with watery vapour. That is the real 
essential as regards its employment. It has the effect, not 
only of augmenting the volume of air by dilation, and conse- 
quently the amount of work furnished by a similar weight of 
air, but it promotes the utilisation of its expansion like that 
of steam. This has hitherto been considered impracticable, 
because of the cooling which takes place as soon as the air 
expands. The Nantes tramway, in operation since 1879, by 
this system works with a consumption of coal averaging 
8:87 lb. per mile. The expenditure is 4s. a day for an engine 
replacing eight or ten horses.” In addition to the cars in 
daily use, a small locomotive has been constructed, capable 
of pulling two or more ordinary cars, for use on special 
occasions. The compressed air chambers, seven to nine 
in number, are beneath the floor of the car, and have 
a capacity of 70 cubic feet. The normal pressure of 
air at charging is 6001b. per square inch; the weight of 
stored air is 2241b.; the temperature of hot water, 320 deg. 
Fah.; diameter of the engine cylinders, 5in.; length of 
of piston stroke, 8in.; consumption of air per mile run, 20 1b. 
The reservoirs and machinery are out of sight. The car at 
the completion of the round trip is backed into the car house, 
an attachment made to the pipes connected with the reservoir 
of compressed air and hot water, and the chambers recharged, 
The question suggested by the success of the system deserves 
some consideration; ‘‘ Why if this is so valuable an invention, 
is it not in general use in France, and why has it not been 
introduced into other countries? In France this system will 
undoubtedly be used on all new lines that may be con- 
structed; but, on the old-established omnibus and tram- 
way lines, there are so many individual interests to be con- 
sidered—that of the press Be rai the least—that the adop- 
tion of any new system would be strongly opposed. The 
system was patented some years since in Great Britain, and 
the Government considered it of sufficient importance to send 
for the Consul at Nantes to explain it. A company was formed 
in London, who made and patented some improvements in the 
application of the principle. These improvements turned out 
a failure, and the company was not a success. Several 
attempts have been made to introduce the system into the 
United States, but without success, The opening of the Paris 
line has brought the system more directly before our citizens, 
and it is now receiving the attention it deserves.” 


THE MANCHESTER AND SHEFFIELD RAILWAY. 


One of the earliest of the official statements of railway 
working in the past year is that of the Manchester, Sheffield, 
and Lincolnshire Railway, and it has a good deal of interest 
to engineers. There has been a good deal of expenditure on 
capital account, the revenue expenditure has been neces- 
sarily enlarged, and the additions to the working stock have 
been also of importance. On capital account £243,000 were 
expended in the half-year, and out of this some £52,000 was 
spent on additions to the working stock—the merchandise and 
mineral portion taking the largest share of the minor total. 
In the half-year under review there were added to the working 
stock six locomotive engines and six third-class carriages, six 
brake carriages, six composite carriages, and two carriage 
trucks, as well as 340 merchandise and mineral wagons. The 
locomotives cost £2000 each, the twenty additional coaches 
cost £8000: the wagons, £27,838; and there was expended 
£3794 on automatic vacuum brakes—this being the total ex- 
penditure on working stock. It may be added that, in the 
current half-year, it is not contemplated to expend additional 
capital on working stock. But, in addition to the expenditure 
on capital account, there was in the past half-year an increase 
in the expenditure out of the revenue on repairs and 
renewals of locomotives, and this must in all probability 
be continued. The traffic on the line has increased and 
is increasing, and will demand more stock to work it. 
In the last six months, for instance, the passenger traffic 
increased enough to add £14,973 to the receipts, or about 
7 per cent.; the merchandise and live stock traffic, with an 
increase of £37,408 for the half-year, had a higher percentage; 
and the mineral traffic, with a gain of £22,936, increased in 
a larger proportion than did the passengers. Dock and canal 
traffic also rose, though not in so high a percentage rate; and 
in every branch of traffic there was an enlatgement, whilst 
the joint lines in which the company is concerned also gene- 
rally yielded better results. There is another feature in the 
return which is of importance—the company has some 
seventy-nine miles of line in course of construction, and it is 
evident that this will in time give the need for a considerable 
expenditure on engine power, first on capital and then on 
revenue account, and there should in time be a corresponding 
increase of the revenue of the company. Its immediate 
prospects are promising—its great district did not begin to 
feel as rapidly as did those in the north-east the improvement 
in shipping and in the mineral trades, but it is now beginning 
to do so, and it should for a considerable time to come have 
a splendid increase to record in its receipts. Naturally, it 
must provide for that enlargement of the traffic, and in so 
doing it will distribute work to those great trades which do so 
much to feed the railway companies, and thus that expendi- 
ture will return to the company in some degree, and continue 
its prosperity. 


ENGLISH STEEL JOISTS AND BELGIAN COMPETITION. 


_ One of the latest examples of the manner in which Eng- 
lish manufacturers are meeting foreign competition is to be 
found in the present position of the English steel joist trade. 
It was not so long ago that we were hearing much of the 
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quantities in which iron joists were being shipped to this 
country from Belgian works, and there were not wanting 
those who prophesied the speedy extinction of what little 
English steel joist trade then existed. But what has been the 
effect of this continental activity? Rising to the situation, 
English steelmasters in the northern and other centres have 
set themselves with diligence and enterprise to procure im- 
proved machinery, and to employ improved methods, not so 
much to make the iron joists which the Belgians send over, but 
to perfect as much as possible steel joists. The result has 
been that steel joists have for some time past been steadily 
making their way upon their own merits. Engineers are 
recognising their superiority over the Belgian article, in that 
steel joists will carry from 80 to 40 per cent. more dead- 
weight than iron without showing any permanent set. 
Moreover, a much lighter English steel joist can be 
used than the Belgian iron one, the result being a con- 
siderable saving in carriage and labour. These considera- 
tions make English steel joists in the end cheaper than the 
comparatively low-priced Belgian iron joists. The result is 
that although there are still a good many Belgian iron joists 
imported, their proportion to the number of improved Eng- 
lish steel joists in use is getting lower and lower. Already 
the demand for the English article has so far increased that 
makers are able to obtain £2 per ton more to-day than they 
could in September last without in any way checking the 
demand ; and if matters go on at the present rate, we shall 
no doubt soon find that the increase in the use of joists of 
English steel will become so great as to leave the Belgian 
manufacturers very little English demand indeed. 


THE THOMSON ELECTRIC WELDING PROCESS. 


AmonG the numerous applications of electricity to technical 
purposes, probably none is more interesting or promising, as 
regards practical utility, than Professor Elihu Thomson’s 
method of raising bars of metal to welding or melting tem- 
peratures by an electric current. This process, which has 
become familiar to many engineers from the Glasgow and 
other Exhibitions, has now received a very complete illus- 
tration in London, under the auspices of the Electric Weld- 
ing Syndicate, Fanshaw-street, Hoxton, where a series 
of welding machines of the latest improved patterns have 
lately been exhibited in action. They include machines of 
all sizes, from one capable of welding iron bars up to 2}in. 
square down to the automatic machine for welding wire, 
which cuts off the current as soon as the weld is made. 
These machines were fully described and illustrated at 
page 2 of our last volume—July 5th, 1889—so that it will not 

e@ necessary to repeat the information there given. The 
process, as might be expected, is most successful with soft 
iron or mild steel bars, but very good results may be obtained 
in joining steel on to iron, as required for the points of picks 
and similar purposes, and even heavy hard tool steel may be 
worked by taking special precautions against overheating, 
which is equally necessary when welding in the forge. As 
the proprietors are anxious that the method of working the 
process should be seen by all who are likely to be interested 
in metal working, weare requested to state that the operation 
may be seen by any person desirous of seeing it who is pro- 
vided with a card of admission, to be obtained by application 
to the secretary of the Electric Welding Syndicate, No. 2, 
Laurence Pountney-hill, E.C. 
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Life of Charles Blacker Vignoles, F.R.S., F.R.A.S., M.R.1.A., 
c., Soldier and Civil Engineer: a Reminiscence of Early 
Railway History. By his Son, OLintHus J. VIGNOLEs, 
M.A., Assistant Minister of St. Peter’s Church, Vere-street, 
London. Longmans, Green, and Co. 1890. 

ALTHOUGH it is fourteen years since the death of 

Charles Blacker Vignoles, his career was of such a re- 

markable character that the book recounting it is almost 

of necessity very interesting. Being well written, it 
more than fulfils every expectation. The memoir is 
divided into three main divisions, namely, Vignoles’ life 
of adventure in the British Army, and subsequently in 
various employments in the United States; second, his 
work as one of the small group of civil engineers engaged 
in the construction of the earliest railways in England 
and Ireland; and third, his foreign engineering work in 
Germany, Russia, Switzerland, and Spain. Vignoles 
always held a very high position socially, and this, 
together with his undoubted courage and ability, 
accounted for the way in which he took a lead- 
ing position in military, and subsequently in civil 
engineering, as naturally belonging to him. He was 
descended from a Huguenot family, which settled in 

Treland after the revocation of the Edict of Nantes, and 

the earlier history of the family from 1480 is told in an 

interesting manner in this memoir. He was the son of 

Captain Charles Henry Vignoles, of the 43rd Regiment, 

and of the youngest daughter of the eminent mathe- 

matician, Dr. Charles Hutton. Captain Vignoles and 
his wife both fell victims to war and fever in Guade- 
loupe, in 1794, and the infant Vignoles survived the 
yellow fever, and, being at the time two years of age, 
was gazetted ensign in the 43rd Regiment, his com- 
mission bearing date October 19th, 1794, this mode of 
recompensing a deceased oflicer’s family being common 
in those days. The life of the young soldier from the 
time he was taken from Guadeloupe to his grandfather, 

Dr. Hutton—with whom he remained for some time, and 

when twenty years of age was gazetted to the York 

Chasseurs by the father of the Queen—is very pleasantly 

and graphically told in this book. After some few years 

in Canada, Vignoles went to Florida, where he made 
various surveys. He returned to England, and was soon 
engaged on railway surveys and other work. He made 
the earliest survey for the Liverpool and Manchester 

Railway, and was resident engineer on the line from 

1825 to 1827. From this time he was fully occupied, 

with the exception of short intervals, on railway 

work, and in helping to make that part of the 
history of the early English northern lines and the 
first southern lines, which is now seen to have been 
of such vast importance to the whole world. This 
is very interestingly told by the author of this book, 
who has had plenty of time and materials upon which to 
build the story of the work of a small number of men, 





about whose doings and claims to priority there has been 
much controversy. Vignoles was associated with Messrs. 
Braithwaite and Ericsson, who built the Novelty, which 
ran the Rocket very close for the Rainhill prize. Of the 
Novelty and a train, a sketch by Vignoles is given in the 
book. To the world generally his name is best known 
in connection with the Midland Counties line, now the 
Midland Railway, of which he was the engineer, and in 
the Vignoles section of rail, which is still used nearly 
everywhere exceptin England. The Midland Railway was 
alone sufficient to give him a great position amongst rail- 
way engineers, but all over the Continent, including 
Russia, he was employed on large railway undertakings. 
In the latter country also he built his finest bridge, 
namely, the Kieff suspension bridge over the Dnieper, 
but the cast iron railway bridge over the Trent was, and 
is still, though it was erected in 1838-9, a fine structure. 

The author concludes an unusually well-written book 
with the following remarks: ‘“ With C. B. Vignoles, the 
romantic era of modern engineering science may be said 
to have passed away.” ‘The book is an interesting 
account of that era, from the point of view of a man who 
saw and took an important part in it; andit is one that 
will prove attractive not only to engineers, but to all who 
take an intelligent interest in one of the greatest civilis- 
ing movements the world has known. 


Construction und Bietrieb der Locomobilen. Handbuch fuer 
Maschinesten, Besitzer und Waerter von Locomobilen, Land- 
wirshafis-und Fabriksbeamte, angebende Teckniker, sowie 
fuer Locomobilenwaerter — Lehreurse. Von Otto V, 
Toporsky. Wien, Pest, und Leipzig: A. Hartleben. 1889. 
8vo., 487 pp. 


Ir anyone built engines from books, or bought engines by 
their guidance, there would be a very large sale for Otto 
von Toborsky’s book on portable engines, even though it 
is in German, and not in English. But English people 
do not do this. They make engines or whatnot, and 
someone writes the book about how to make them after- 
wards. Englishmen were leaders in the construction 
and working of portable engines, and having sent many 
thousands of them all over the world, and the general 
type of design having become settled, the time has 
come when a book should be written to show how to 
design, build, work, and repair portable steam engines. 
Anyhow, it became necessary in Austria and Germany, 
and Otto von Toborsky has prevented the loss cf 
an art before the portable steam engine becomes 
defunct in favour of the displacing gas or petrc- 
leum engines or electric motor. There is one book 
published in English on portable engines—it is by W. 
D. Wansbrough!—a very good book as far as it goes, 
but it only appeared a little more than two years ago. 
We may then suppose that portable engine building as an 
art has reached old age ; it no longer requires the master 
originator who scorns rules, but has fallen into the 
respectable hands of the reproducer, whose object is not 
to be new or original, but safe like others. The book 
before us is a most excellent book upon its subject, and is 
good even for the widely different readers for whose use the 
writer intends it, judging by the title and by the charac- 
ter of its pages. He does not give a few engravings of 
portable engines and their parts, and then say about 
them just exactly that which is most obvious to the 
reader of these illustrations, but he treats point by point 
the design, construction, testing, working, and effects of 
working of the combined boiler and engine, the whole 
being thoroughly done as from an Austrian point of view 
it deservesto be. We say from an Austrian point of view, 
because in England these engines have hitherto been built 
without books. Austriais feeling its way now, andis making 
as many portable engines in a year as one of our Lincoln 
firms makes in a week. Hence, there being nothing new 
to interfere, the Austrian and German may learn enough 
to embark in a, to him, new business, by combining a 
little experience with Otto Toborsky’s book. 

English portable engine makers have done more to 
develope the economical production of power up to about 
100-horse than any others; and having achieved results 
with a small portable engine which can only with great 
difficulty be surpassed even by large fixed engines, they 
have good reason to be proud of the lead they have taken 
and the success they have achieved. 

er a general introduction to the portable engine, the 
author deals with the boiler and its parts, both of the 
English type and of the Austrian type, which is practi- 
cally the same as the Biddell and Balk boiler made by 
Messrs. Ransomes, Sims, and Jefferies many years age, 
twenty at least; namely, with a circular outer fire-bor, 
and removable front plate, and smoke-box tube plate; so 
that the whole of the interior of the boiler can be taken 
out for cleaning and scraping. Most careful attention is 
paid to every detail of the boiler fittings, and the effects 
of many years’ use and bad water, these effects being 
emphasised by some very good engravings of destruction 
caused by explosions of portable boilers; in fact, about 
half the book is devoted to the boiler, its points, and its 
health. About one-fourth is taken up with the engine, 
and the remainder with the travelling gear and travelling, 
and the numerous subjects which may in general ke 
headed maintenance and repairs. We may say of the 
book that it is exceedingly well done. 


The Engineers’ Sketch Book of Mechanical Movemenis, 
Devices, Appliances, Contrivances, and Details Employed 
in the Design and Construction of Machinery for evay 
Purpose. Classified and Arranged for Reference for tie 
Use of Engineers, Mechanical Draughtsmen, Manages, 
Mechanical Inventors, Patent Agents, and all Engaged «n 
the Mechanical Arts. By THomas WALTER BARBER, Eng - 
neer. London: E.and F.N. Spon. 1889. 8vo. 245 py. 

THERE can be no doubt that one whose business it is to 

devise machinery continually appeals to accumulated 

experience and memories of machines and devices for 
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ideas upon which to base new machinery. The author | 
of this book assumes that as the draughtsman who | 
devises machinery must be limited in his experience, he | 
must search through numerous volumes to find a detail | 
or movement to accomplish a given purpose. Hence, he 
says, every man’s work runs in a groove, taking the 
stamp of his particular experience. This is no doubt to 
a great extent true, but it seldom happens that a draughts- | 
man is called upon to find a movement to effect a parti- | 
cular purpose, that purpose being a new one, which he is | 
likely to find described in any book sufficiently to enable | 
him to work from it without invention. A simple sketch, | 
showing the main features of the device, is therefore to 

the man to whom inventing in designing is entrusted, as 

good as more elaborate drawings. The author’s book is | 
therefore a useful one, and no doubt would be an acqui- | 
sition to any drawing-office. Although the book only | 
contains 245 pages, there are on one-half of these nearly | 
2000 sketches, there being as many as twenty-five on | 
some pages. The description, or name of each thing | 
sketched, is given on the opposite page, and the whole 

are arranged and classified alphabetically. The author 

commends the book to patent agents, but it lacks two | 
things necessary to all, or nearly all, patent agents, | 
namely, the dates of all the inventions shown except the 
old ones, and amore complete description to most. The | 
description of more than half the sketches is certainly 
much too meagre to give the book the value it otherwise 
might have. It will, no doubt, be very useful to a great | 
many men, and although it will not in the least displace 
such books as_ Knight’s “Practical Dictionary of 
Mechanics,” it will in many cases be all that is necessary 
to give the required hint when a designer is stuck for 
want of a device. 
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A Handbook of Quantitative Analysis. 
BarkER NorTH. 8vo. pp. 212. 
Hall, 1889. 

Tuts handbook is an expansion of the introductory lessons 

on Quantitative Analysis, previously published by the 

same authors, and noticed in ourcolumns. In its present | 
form it includes examples of quantitative separations of | 
different constituents of chemical compounds, commencing | 
with the simpler operations required in determining 
the base and acid in binary salts, and leading up to the | 
complete analysis of minerals, porcelain, and other com- 
plex substances; although, as regards some of these latter, 
the information given is rather a scheme of proceeding 
than actual directions for carrying out the processes. 
Indeed, except in few instances, the difficulties accom- 
panying particular methods of separation are scarcely 
noticed; but perhaps this is inevitable, as the student 
may be supposed to have a teacher at hand for solving 
such difficulties as they arise. It is rather strange, how- 
ever, that no mention is made of the necessity of 
examining reagents as to their purity or fitness for use. 
There is a short account of the method of assaying gold 
and silver by cupellation, but it is too incomplete to be 
worth very much. The notices of water and gas analysis 
are fuller and better. Although the book is professedly 
written in the interest of examinations, it is one of the | 
best of its class, and it is no small merit that the space 
is honestly filled with useful matter and not padded with | 
examination questions. 


By Jonn Mitts and 
London; Chapman and 
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THE WORKING RESULTS OF THE DECAUVILLE 
RAILWAY AT THE PARIS EXHIBITION. 


Tue Exhibition railway, starting from the Esplanade 
of the Invalids, crossed the Avenue de Labour-Maubourg 
on the levels, followed a side avenue of the Quai d’Orsay, | 
passed below the Place du Pont de l’Alma, and after pass- 
ing through the Exhibition grounds by a level crossing | 
over the Avenue Labourdonnais, and by a covered way to 
the head of the Pont d’Jéna, turned at right angles along 
the Avenue de Suffren to the terminus at the Galerie des 
Machines, the total length of line being 3000 metres = 
3281 yards, or 1°86 miles—with five stations. In regard 
to section, the line included gradients of 1 in 36 and 1 in 
40, and curves of 98°4 and 138ft. radius in the main way, 
and of 65°6ft. in the stations and crossings. One curve 
and reverse curve of 98°4ft. radius occurred on a gradient 
of 1 in 36, and another of 90 deg. and 138ft. radius on a 
rise of lin 40. The cross section of the road was ex- 
tremely small, being restricted to 17ft. in breadth, the 
distance between the trees on the Quai d'Orsay, and 
9°7ft. in height. The former dimension was so closely 
calculated that it was necessary to remove part of the 
driver’s screen on the engines, in order to prevent danger 
to the bark of the trees in passing. Barriers were pro- 
vided for the level crossings, but they were found to 
require too much time in opening and shutting, so that 
they were replaced by loose cords, which were drawn 
across the passage to close it for forty-five seconds during 
the passage of the train. The watering of the engines 
was effected by a water crane of the Decauville pattern, 
placed at the Concorde station. 

The line was laid on the Decauville system, with rails 
rivetted to the cross sleepers, the width of the gauge 
inside the rails being 23°6in. The rails weighed 194 lb. 
per yard, and each length of 16°4ft. was carried by eight 
transverse sleepers of Captain Pechot’s pattern, which 
are made of steel of ()-section, with semicircular ends, 











the edges all round being vertical. This latter point 1s of 
some importance, as it is impossible in lines of a portable 
kind to prevent the sleepers from moving under the load, 
and when the section is such as to present inclined edges, 
the motion is attended with considerable displacement of 
the ballast, whereas with vertical edges the sleeper merely 
rises and falls without exerting any lateral action. Not 
a single rivet was found to be displaced in the line after 
carrying 1,200,000 tons, and the state of the points and 
crossings was equally good, although in some individual 
instances they had sustained the passage of at least 
1,000,000 tons. 

The engines were of Mallet’s compound articulated pat- 
tern, with two four-wheeled bogies, weighing 11} tons in 
running order. They were illustrated in THE ENGINEER for 
May 24th, 1889. During six months they were at work 
for sixteen hours daily, running 2423 miles per month, at 
an average speed of 14°3 miles per hour, with a consump- 
tion per mile of 13-2 lb. of gas coke, and 0°95 Ib. of mineral 
oil. The latter quantity was unduly high, owing 
to the circumstance that the drivers were unable to 
give proper attention to the lubrication, and the oil 
was poured out hurriedly and somewhat at random. 
The drivers and firemen were changed at intervals of 
about eight and a-half hours. As at first constructed, 
the engines were not found to work equally as regards 


| the effect due to each pair of cylinders, the diagrams 


showing that on a gradient of one in thirty-six, 36-horse 
power was obtained from the high - pressure and only 
20-horse power from the low-pressure cylinders; but by 
altering the lap of the slide valves an equal amount of 
work was obtained from both groups of cylinders. 

Experiments with a dynamometer showed the tractive 
resistance to be 5} 1b. per ton of train-load at a speed of 
15} miles per hour on the best parts of the line; 7:7 1b. 
on a curve of 138ft. radius, and 16°5 lb. on an 8 curve of 
65°6ft., at a speed of 6°2 miles per hour. The carriages 
were 30ft. long and 5:9ft. broad, with seats for fifty-six 
passengers. They weighed three tons, or about 1201b. 
per passenger. They were carried on bogies, and passed 
freely through the sharpest curves. A closed carriage, 
on parallel axles of the tramway kind, was also used, and 
although it did not run as freely as those on bogies, was 
otherwise satisfactory. 

The arrangements for safety in working were of several 
kinds. In addition to distant semaphore dises, the 
stations and level crossings were provided with Baille- 
hache signals. This apparatus consists of an insulated 
pedal, which, by closing an electric current and ringing a 
bell at the next forward signal post when the engine 
wheel passes over it, repeats the signal already given by 
hand from the last station. The line was divided into 
sections by seven block signal posts, which trains were 
not allowed to pass at less intervals than ninety seconds. 
Telephonic communication was also established by means 
of Bernheim’s apparatus, which, if supplemented by a 
phonograph for registering messages, is far superior for 
railwey working to any writing telegraph. The line was 
worked by a time-table which was very exactly followed. 
It was arranged for 252 trains on week-days, while on 
Sundays and other days of heavy traffic forty-two extra 
trains were run between noon and seven p.m., or a total 
of 294 trains in the working day. The Eiffel Tower 


| branch was worked by direct trains, which, by saving 


three minutes, were able to go and return between each 


| successive departure of the stopping trains from the 
| starting point. 


The working staff was very large, averaging 265 
persons, about one-half being on duty at the same time. 


| Of these, 120 were employed in watching the line and 


the level crossings. At the terminal stations barriers 
were erected, within which the passengers waiting, to 
the number of a full train-load, or 400 persons, were 
impounded, and embarked as soon as the carriages were 
cleared of the 400 arrivals, both operations being effected 
in three minutes, one minute more being required for 
signals at arrival and departure, so that the interval 
between trains was reduced to a minimum of four 
minutes. If station sidings, which were excluded by the 
want of breadth in the ground, had been used, it is con- 


| sidered that the number of trains might have been 
| quadrupled. 


The statistical return of the working for the whole 
period gives the following results, kilometres being re- 
duced to miles in the proportion of 8 to 5:— 


Number of trains run 42,500 
Train miles 66,406 
Engine miles ee ae 71,175 
Number of engines working... 6 
Gas coke burnt per train mile 132 Ib. 
Number of passengers carried 6,342,000 
Gross tonnage hauled ... ... ... 1,787,018 
Net tonnage (exclusive of engines) ... ... ... 21,000 
Gross tonnage hauled one mile ... ..._..._ ... 21,578,406 
Gross receipts per mile in six months (173days) £35,200 
Working expenses... ... ... ae 
Working cost per train mile 4s. 93d. 


The days of largest receipts were :— 
Total visitors 


* to Exhibition. 
Sunday, September 8th... ... ... ... 687 308,905 
Wednesday, Nov. 6th (closing day) ... 712 370,354 
Sunday, Oct. 13th (maximum of visitors) 614 387,877 


The lowest receipts were on Monday, May 6th, the open- 
ing day, £68 8s.; the average for the 173 days was £345 
per day, 

Computed to an equivalent annual yield, the receipts, 
which exceeded £66,000, corresponded to about 
£60,400 per mile, or nearly, £1200 per mile per week; 
but it is fair to add that the cost of construction and 
sinking fund were very large. According to M. Grille, 
from whose paper, read on the 22nd of November last 
before the Société des Ingenieurs Civils, the preceding 
details are derived, the line was intended by the makers, 
the Société Decauville, to be not so much a source of 
profit, but as a convincing demonstration of the possi- 
bility of carrying the largest possible traffic upon a line 
of extremely narrow gauge, and that the rolling stock 
possessed all the stability necessary for such a service. 





CLYDE SHIPBUILDING PROSPECTS. 





Dvrina no corresponding period in the whole history of 
the Clyde shipbuilding industry has the booking of orders for 
new shipping been heavier than it was during October and 
November of the year recently closed. A partial and not 
altogether unwelcome cessation in booking has since taken 
place, but the previous rush was such as to afford ample 
prospect of prolonged activity in all branches of trade directly 
and indirectly concerned with this great Clydeside industry, 
The new work secured, together with that under way at the 
present moment, represents about 330,000 tons gross register, 
and 300,000 effective horse-power of engines, constituting the 
present period one of the most active which the industry has 
ever experienced. On the Ist January, 1889, the work in 
hand and on order was represented by 265,000 tons, and 
220,000 effective horse-power, being an increase for the pre- 
sent year of 65,000 tons, and 80,000 horse-power. On the 
corresponding date in 1888 the tonnage was 225,000; in 1887 
it was 120,000, and in 1886, 130,000. The work now in 
hand is much in excess of the average total output for one 
whole year. Only on four previous occasions, in fact, has 
the year’s output been larger, while perhaps on but one occa. 
sion has the amount of work on hand at the beginning of the 
year been in excess of that now on the books and stocks of 
Clyde builders. This single occasion was of course the 
phenomenal times of 1882-83. 

Contributing materially to the enormous aggregate of work 
on hand, are several most important contracts for well-known 
steamship lines, and for the British Government. The larger 
half, however, consists of moderate-sized steamers and large 
sailing ships for general trading purposes. The most 
notable of all the contracts is that entered into by Messrs. 
Thomson, of Clydebank, for the construction of one of the 
four similar battle-ships to be built by private firms for the 
British Navy. This vessel will have a displacement of 14,150 
tons, be propelled by triple-expansion machinery indicating 
13,000-horse power, will cost about one million pounds sterling, 
and is to be completed within four years. Of the important 
contracts for new vessels for the merchant service one of the 
most noteworthy is that being carried out by the Fairfield 
Company for the Hamburg-American line, for the construc- 
tion of a twin-screw steamer, to be named the Normannia, 
of 8500 tons gross register and 14,000-horse power, while the 
prospects of a sister ship being built by the Fairfield Company 
are pretty definite. Messrs. R. Napier and Sons, Govan, who 
have still important work on hand for the Royal Mail Steam 
Packet Company, have also contracted with the Orient 
Company for a magnificent new steamship of 7000 tons gross 
register, large engine power, and high speed. The Fairfield 
Company has on hand a steamer of 5500 tons and 5400- 
horse power for the Castle line of South African steam 
packets, to be named the Dunnotter Castle. The same 
company has contracted for four addstional steamers for 
its steady patrons, the North German Lloyd’s Company, 
each of 5500 tons and 3500-horse power. Messrs. A. Stephens 
and Sons, Linthouse, have arranged to build for the State 
line a vessel of 5500 tons. Messrs. Denny Brothers, Dum- 
barton, have secured, from amongst a goodly number of 
competitors, the contract to build for the Union Company’s 
South African fleet a mail steamer of about 6500 tons and 
8500-horse power, to be propelled by twin screws. Messrs. 
Russell and Co., Port Glasgow, have on hand for Mr. G. M. 
Steeves, of Liverpool, a steamer of 4700 tons; and Messrs, 
Mackie and Thomson, Govan, are building a steamer of 4000 
tons for Messrs. Aitken and Walker, Glasgow. The contracts 
on hand for the British Government comprise the line-of- 
battle ship of 14,500 tons displacement, already noticed as 
building by Messrs. J. and G. Thomson; three twin screw 
cruisers each of 3400 tons and 9000-horse power, building by 
the same firm; and three similar cruisers building by the 
London and Glasgow Shipbuilding and Engineering Co. In 
addition, a most important engineering contract has been 
secured by Messrs. Scott and Co., of Greenock, for the construc- 
tion of tri-expansion engines and eight boilers, destined for 
H.M.S. Hercules, built at Chatham in 1868. The new engines, 
which are to drive a single screw, will indicate over 8500- 
horse power. ; 

Of the work on hand, generally, the following list will 
clearly indicate the precise position of the most important 
firms in this respect at the present time, as compared with 
the corresponding date in 1889 and 1888 :— 














| 1890. 1889 1888. 

Name of Firm. t4 . s4 4 | 
3% Ton'age = % Z Ton‘age 

z2 ad 4 

> > > 
Fairfield Company, Govan.. ..| 9 40,300 4] 6 | 10,700 
J. and G. Thomson, Clydebank... | 9 32,100 4) 2 | 18,000 
Denny and Bros., Dumbarton ..| 9 | 24,000 | -- 6 | 8,150 
Russell and Co., Port Glasgow .. | 12 22,800 | 15 | 15 | 35,000 
Napier and Sons, Govan .. ..| 3 20,000 2] | 2 | 6,600 
Barclay, Curle, & Co., Whiteinch | 6 | 18,000 6 | 1: 3 | 9,600 
Steven and Son, Linthouse a 6 16,900 8 | 16 5 | 18,100 
Caird and Co. Greenock .. ..| 5 | 16,200 9 | 18, 2 | 12,000 
London & Glasgow Co., Govan.. | 5 | 14,500 1 | 3,509 4 | 9,875 
Henderson and Co., Partick . 4 | 13,000 > | 12,000 5 | 11,000 
A. and J. Inglis, Pointhouse ..| 6 11,280 3 | 12,000 | 3 | 13,000 





It goes without saying that the material to be employed in 
the construction of the vessels on order is the now univer- 
sally approved Siemens mild steel. The use of this material 
has so inordinately exceeded the facilities at present 
existing producing it, that the rate of production in the 
shipyards and boiler shops is much retarded. Matters are 
being rendered slightly less grievous in this connection 
through a partial reversion to iron plates for many of the 
features in ship structure, such as deck plating, bunker and 
tunnel plating, and the tops of water-ballast bottoms— 
features which are subject to excessive wear. and corrosion, 
and are structurally not of the first importance; but the 
inevitable and only satisfactory way of overcoming the difti- 
culty is the establishment of new steel works and the enlarge- 
ment of existing ones. At Motherwell, Renfrew, and Dum- 
barton new works are actually in progress, and already esta- 
blished firms are widening their premises. Considering the 
briskness prevailing, and the rosiness of the prospects, there 
is now on the whole little general cause for complaint on the 
score of workmen’s strikes—employers and employed seem- 
ingly realising the value in present times of amicable conces- 
sions in matters coming under dispute. Loss of time by 
workmen—which would almost seem to be inevitable, as well 
as incidental, in such times of briskness as now prevail—still 
affords matter for regret and annoyance; but even here there 
are grounds for hoping that the future will be at least an 
improvement on the past. 





JAN. 24, 1890. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 


LUDGATE HILL, 


Sin, —‘‘If the mountain will not come to Mahomet, Mahomet must 
vo to the mountain.” It is in the light of this text, it is evident 
to many of us Londoners, that the case of Ludgate Hill, as well as 
of other similarly steep thoruughfares in crowded cities, the cir- 
cumstances connected with which do not permit of their being 
dealt with by ordinary means for overcoming the difficulties to 
which such inclines give rise, should be viewed. 

We costaleny do not need the pictorial illustrations recently 
published by the Graphic to bring home to the minds of Londoners 
the inconveniences which are daily caused to the traffic of this 
yreat city on one of its principal lines of route by the steep 
gradient of Ludgate Hill. These, it will be acknowledged, are only 
secondary in their gravity to those which were experienced in the 
daily life of this city prior to the construction of the Holborn 
Viaduct; and it is certain that, had not the method of dealing 
with the last-named case been prohibited by the authority 
given for the erection of the railway bridge which now 
spans the street, the same radical remedy must have been 
applied to the obstacle of Ludgate Hill. But consequent upon 
that erection, and the important uses it serves, ‘“‘the moun- 
tain” can no longer ‘‘come to Mahomet.” Unless, therefore, this 
yross obstruction to our traffic is to exist indefinitely, our authori- 
ties must sooner or later cast about for some method whereby the 
chief disabilities it entails may be, at least partially, overcome. It 
had certainly been hoped that on the completion of Queen Victoria- 
street and the Thames Embankment, a very large proportion of 
the traffic passing by Ludgate Hill would have been diverted to 
that new route. This, however, has not been the case, Every 
day sees a greater congestion of its traffic, and although in this 
respect great relief will be afforded by the widening of the street 
now made, the evils attendant on a steep gradient must remain 
unameliorated. Before the Holborn Viaduct was made many 
statistics were published which proved how great was the wear 
and tear of horseflesh caused by the steep ascents which had to be 
surmounted, Taking into consideration the increased development 
of traffic since the remedial measures adopted in that instance 
were under discussion, it may probably be safely asserted that such 
statistics might be now justifiably employed in estimating the 
annual financial loss which arises from the existence of Ludgate 
Hill in its present condition. 

Now the loss demonstrated by these statistics—accepting them, 
for the reasons stated, as applicable to this case—could only be 
but in a degree lessened by the adoption of any means for securing 
a firmer foot-hold for the horses. Of course the accomplishment 
of this is a desideratum, but none of the pavements which have 
from time to time been devised seem to offer any certain prospect 
of obtaining it. The simple fact which governs the case is the 
enormous loads which a pair of horses have to drag up the hill. 
Ever since the introduction of penny fares by the omnibuses plying 
between Charing Cross and Liverpool-street, the loads conveyed by 
these vehicles have been greatly added to, and what is a practicable 
weight over all other sections of their route becomes a wholly 
impracticable, and grossly cruel one, when the steep ascent of 
Ludgate Hill has to be faced; and I suggest that it is matter 
requiring consideration how far mechanical means might be em- 
ployed to aid in putting an end to what is—even to moderate 
humanitarians—a sight full of repugnance, and to all a source of 
much inconvenience and danger. 

Would it not be practicable to provide an endless cable working 
just below a narrow slot in the centre of the roadway? All omni- 
buses and other heavy vehicles customarily using the incline might 
be provided with an attachment rod resting below the pole, which 
could be inserted in the slot at the foot of the hill, and be so con- 
trolled by the driver as to be capable of release and re-attachment 
at his will, tumbling hooks being provided at intervals of, say, 
every five feet along the cable. The up and down traffic not using 
the cable must, of course, be confined to their respective sides of 
the roadway. The cable might be driven by electrical power 
provided by one or other of the electric supply companies, the 
required gear being contained below the roadway at the top of the 
incline. I do not profess to enter on every detail of such a sugges- 
tion, My idea is that endeavour should be made to overcome by 
mechanical means difficulties which every circumstance of the case 
forbid the removal of by any structural alteration to the thorough- 
fare, and such means are certainly deserving of the attention of our 
authorities, F 

86, St. James’-street January 20th. 





THE ARTILLERY FEATURES OF NEW VESSELS. 

Sin,—The interesting leading article in last week’s ENGINEER 
suggests One or two points to which I ask leave to call attention as 
ufecting the new battleships, 

If one of the new quick-firing guns is, with ammunition, equal in 
weight to two of the old type, it follows that its disablement is as 
serious as that of two of the latter. It is, therefore, twice as im- 
portant that it should be protected, especially in view of the large 
amount of ammunition that must be collected round it in order to 
keep it fully supplied. 

In the new designs, so far as they have been made public, side 
armour in wake of the broadside guns is conspicuous by its absence, 
and, so far as I am aware, it is only proposed to give them an 
improved system of shields, which, however, will afford no protec- 
tion to the ammunition in its passage from the lift to the gun, or 
to the large number of men in the battery. When it is recollected 
that in heavy armament, thickness of armour, speed, and coal 
supply, these ships are no more than equals of the Admirals, which 
are 3900 tons smaller, this omission becomes the more remarkable ; 
but there would perhaps be no fair ground for complaint were it 
hot for the lavish use of armour in connection with the heavy gun 
stations. It would be interesting to know how many hundred 
tons have been devoted to guarding against the rather remote 
contingency of the barbette being disabled by a heavy shell burst- 
ing beneath it. This armour does not protect the ship, or the 
guns, or the crew, or necessarily even the turning machinery or 
ummunition lifts. It is, however, the source of two very grave 
(angers. It brings down the guns dangerously near the deck, and 
provides for the almost certain blowing out of a large part of the 
narmoured side should a heavy shell enter and burst against it. 
Is it yet too late to ask that some of it may be devoted to the pro- 
tection of the secondary battery and its crew? 1 W. CU, 

January 20th. 








LIFT ACCIDENTS, 

‘ik, —Mr. Brookes, in his letter appearing on the 17th inst., 
\rites:— Nearly the whole of the safety appliances I have seen 
come into operation after the accident.” The precise meaning of 
this sentence depends upon the sense in which the word “ accident ” 
isused. Most safety gears are designed to act after the rope has 
broken, and before the cage falls. It is their almost uniform 
failure to respond to their designer's intention which has brought 
them into such bad repute. 

Mr. Brookes may be interested to know that there are at least 
two different safety gears now in operation in this country upon 
probably 250 machines, in which the required action occurs before 
the fracture of a rope, and this duty is actually performed in 
practice, In one noteworthy case warning was given eight days 
efore actual rupture took place. 

A little further consideration will show Mr. Brookes that the 
particular apparatus he names does not present a solution of the 
safety gear problem, unless three essential conditions are ignored, 
viz: (1) Silence; (2) a travelling speed of 200ft. per minute; and 








(3) that for ladies, elderly and infirm persons, invalids, and hospital 
patients, a — must not be allowed to fall freely several inches, 
and then be a! 
or bracket. Instances of the great danger attending such an 
arrangement have occurred within our experience, but we need 
not occupy your space by detailing them. 
We are pleased to meet in Mr. Brookes another advocate of the 
much-needed system of inspection. 
Queen’s-road, Battersea, 
January 21st. 


ARCHD, SMITH AND STEVENS. 





DOUBLE-BARRELLED WINCHES. 


Sin,—Having observed in your December 20th, 1889, edition of 
THE ENGINEER, page 519, an illustration of a winch and crab 
fitted with two barrels for rope, I have forwarded you a photo- 
graph of a crab und winch designed by me in 1865, now twenty-five 
years since. You will perceive that the barrels are grooved, and 


the rope and chain is entered on to the barrels over one then under 
the other; over the first, under the second, then back over the | 
first and under the second, and so repeated to end of barrels. 

The crab 


> I have had thesefcrabs in work now twenty-five years. 





MAULDIN'’S DOUBLE BARRELLED W 


can be kept continually at work both by hand and steam power, | 


which can be driven off the pulley by a belt froma portable engine, 
or can be constructed with cylinders as a steam winch, and by 
having the two ends of the rope or chain working on the barrels 
spliced so as to make them endless where necessary, can be kept 
constantly hauling. I have been a subscriber to your paper for 
over twenty-five years, and should you consider this worthy of 
notice in your valuable paper, I shall esteem it a favour. The crab 
has been admired by all engineers whose notice it has come under. 
Dartmouth, January 7th, J. MAULDIN. 





THE LAWS OF STEAMSHIP PROPULSION. 


Sir,—It is difficult to believe that Professor Greenhill is serious 
when he, in his letter to your valuable paper of the 17th inst., 
shows us how to calculate the size of a 24-knot steamer intended 
to run across the Atlantic in five days; and were it not for his 
subsequent remarks on two proposed designs—one English, of 
24-knot speed, and another French, to do 28 knots—one would 
have thought that his intention was merely to show students how 
to apply the law of corresponding speeds. Why not mention 
M. Reéch’s name also in connection with this law, as he has far 
superior claims on being the first demonstrator of this law in its 
most complete form to either Newton or Froude. Surely Professor 
Greenhill has read M. Réech’s beautiful memoir :—‘‘ Du Théor’me 
de Newton sur la Similitude des Mouvements, considéré comme 
une Régle Universelle de toutes les Questions de Mécanique Pra- 
tique,” if not, a translation of it is appended to the late Mr. W. 
Denny’s paper, ‘On Mr. Mansel’s and the late Mr. Froude’s 
Methods of Analysing the Results of Progressive Speed Trials,” and 
not now to calculate the dimensions of Atlantic liners. 

Taking the City of Paris as his type ship, Professor Greenhill 
calculates that, in order to run across the Atlantic successfully in 
five days, a ship of 30,000 tons displacement, 65,000-horse power, 
i.e., 807ft. long, 91ft. broad, 60ft. deep, and 31ft. to 32ft. draught 
is required. Do we really need to design such a monster for that 
purpose ? Certainly not, and I am sure that no naval architect or 
shipowner would ever propose such a thing. We have seen from 
Professor Greenhill’s letter that there are in the market two alter- 
native designs of much smaller pretensions, the first by an English 
firm proposing to build a ship of about the dimensions of the 
resent largest liner for the purpose of crossing in five days, the 
second a still smaller ship by a French engineer, with which he in- 
tends to traverse the distance in the short time of four and a-half 
days. Will these ships, if ever built, be able to fulfil the expecta- 
tions of their designers? That they can and will steam twenty- 
four and twenty-eight knots respectively need not for a moment be 
doubted, but whether they will be able to run at that rate of speed 
for 120 and 108 consecutive hours isa different question altogether; 
but as the opinions on that question vary a great deal, it had 
better remain a matter for speculation until the ships have been 
actually tried. 

But is it not possible, then, to conceive of a ship of vastly 
smaller dimensions than that proposed by Professor Greenhill, 
which does not embody in her design any startling novelties, that 
contrive to making her success a matter of doubt? The answer is 
in the affirmative. A ship about 100ft. shorter and 20ft. narrower, 
or about 700ft. long and 70ft. broad, at 28ft. mean draught, 
19,000 tons displacement, and 40,000-horse power, carrying the 
necessary amount of coals, stores, and some cargo, will run the 
distance successfully any day, as, with the dimensions just men- 
tioned, only such propelling machinery as by experience is 
warranted safe and trustworthy need be resorted to. 

There is another matter in connection with the designing of fast 
Atlantic liners that Professor Greenhill seems to have overlooked, 
which is, that whereas the weight of hull, cargo, and coals vary as 
the displacement, the weight of machinery—not machinery 
designed in one’s imagination, but really good and substantial 
machinery such as is built in our engine shops every day—does not 
vary as the displacement, but approximately as the indicated 


ruptly pulled up by falling upon a projecting step | 


speed of proposed ship _ 

- TO 
speed of type ship 

What effect has this fact on the designing of fast steamships ? 

_ Call the weight of machinery of the type ship = M, then the 

increase of weight of machinery due to the weight of machinery, 

varying as a7, instead of a®, is M (a — 1) a6 = B, or for 


horse-power ; that is, as a7, if we call 


a 
0 


] 0 
11 18 
12 “60 
1°25 1:00 
1°50 57 
2°00 64 


Now, for this additional weight due to the machinery varying as 
the product of speed and displacement, instead of as displacement, 
and which weight for great differences in speed is considerable, as 
the table shows, has to be found a place in the ship, either by 
decreasing the cargo-carrying capacity, or by enlarging the ship’s 
dimensions. The latter remedy, I believe, has to be applied to 
Professor Greenhill’s 24-knots ship. With 10,000 tons displace- 
ment, the City of Paris does not, I think, carry much cargo; in 
fact, I feel inclined to assume, 
for the sake of simplicity, that 
she carries nothing else but just 
half the quantity of the coal she 
consumes on a six days’ voyage 
across the Atlantic, or, say, 800 
tons. 

Also, assume her weight of 
machinery. to be 2500 tons. By 
the assistance of the preceding 
table we find that the weight 
of the machinery over and above 
what is due to the displace- 
ment, is 1500 tons for the 24- 
knots boat; and as the ship 
carries no cargo from which to 
draw that weight, it has to be 
deducted from the fuel, with the 
result that the fuel is totally 
consumed when the ship has only 
travelled two-thirds of the dis- 
tance. Our only alternative 
device is to make a larger ship 
than that proposed by Professor 
Greenhill, or a ship of about 
32,000 tons displacement and 
70,000 indicated horse power, in 
order successfully to complete the 
voyage in the stipulated time. 


Before concluding, I ought to 
state that the dimensions I jhave 
here given of a 24-knot Atlantic 
liner are not to be considered as 
the smallest possible or most 
suitable dimensions for such 2 
boat. I have not written with 
the intention of proposing an 
alternative design, but only of 
showing what strange and mis- 
leading results are obtained by 
using a great law in a heedless 
manner; and that, if there were 
no other difficulties hidden in 
the process of estimating the size 
of steamers than the manipula- 
tion of the law of corresponding 
speeds, the art of designing 
ships would indeed be very simple. W. Hox, M.LN.A. 

Sunderland, Jan. 22nd. 


INCh. 


Sir,—I should be sorry to waste your space on any mere personal 
question. Personal relations of this or the other scientific 
exponent ought to be restricted as much as possible. Mr. 
Greenhill refers to the ‘‘ Transactions” of the Institution 
of Naval Architects ‘‘for the practical justification of Mr. 
Froude’s laws,” and also refers me to an American sum- 
mary by ‘Mr. Bowles.” Never having seen this latter 
paper, I reply by asking whether, in vol. 27, for 1886, of the 
former papers, Mr. Greenhill had read the paper by Mr. W. H. 
White, in which that gentleman has spoken to the point with an 
authority which is quite conclusive. ‘‘ Recording certain facts re- 
garding the remarkable advances which have been made of late in 
the speeds obtained by battle-ships,” Mr. White states: ‘For 
the consideration of this matter, we were greatly assisted 


by the experimental researches of the late Mr. Froude, 
but) the selection of the form finally adopted and the esti- 
mate of the engine power required were entirely based 
upon our analysis of the steam trials of earlier ships. After 


the sheer draft had been prepared the usual model experi- 
ments were made at Torquay, the results proving somewhat better 
than had been previously estimated. No change was suggested in 
couseynence of the model experiments.” Here, when we allow for the 
usual conventional civility and official reticence, the net result 
seems to amount to the celebrated proverbial ‘chip in the por- 
ridge.” Model experiments ‘‘do neither much good nor harm.” 
1 would also ask, is Mr. Greenhill stating a fact within his know- 
ledge when he alleges, ‘ It is in this way—i.e. by models—that 
the figures which Mr. Mansel quoted of the projected Blake and 
line-of-battle ships have been worked out.” Again, it is surely un- 
intentional misrepresentation to write, ‘‘ Mr. Mansel applies these 
laws to totally dissimilar vessels.” In every case I have illus- 





trated by the same vessel, at different speeds. And it 
ought to be clear to anyone that until we attain cer- 


tainty in this case, it were mere waste of time to attempt the 
problem of dissimilar ships. Again, ‘‘ Mr. Mansel’s formule are 
purely empirical.” Suppose we take one example: Enunciation. 
The gross power required to propel a vessel at the speed V is 
equal to the work done on Morin’s constant at that speed, multi- 
plied by Poncelet’s current factor—that is to say, the quantity 
10¢V, or in symbols E = W x 10¢Y. Or, again, in the more prac- 
tical form, log. E = C + ¢ V + log N. I have further shown this 
formule exactly satisfies the criterion prescribed two centuries ago 
by Newton “for any machine.” Statementsas to ‘‘pureempiricism” 
in connection with deductions from Newton, Poncelet, and Morin are 
probably best answered by the line of an old song, ‘ Lightly tread, 
*tis hallowed ground.” Finally, Tam invited to discuss the plans 
for a 24-knot Transatlantic steamer. Begging to be excused, Mr. 
Greenhill, however, may have my recollections of an old story 
having some bearing on that subject matter. 

Thirty years ago certain gentlemen, from their antecedents and 
positions eminently qualitied for the task, were discussing the 
same problem only fora more moderate speed. The outcome of 
the experience of Messrs. Robert Napier, McIver, and Burns, was 
afterwards manifest to all men in the Royal Mail paddle steamship 
Scotia. As naval architect to Messrs. R. Napier and Sons, it was 
my duty to put their ideas into a definite practical shape, and from 
my original papers, dated 12th November, 1859, I extract a few 
figures to show the then adopted methods of predicating results 
in the case of paddle vessels with ordinary radial wheels. 

North American Mail Steamer Scotia. 


Length of keel and forerake .. 366 

Breadth, moulded a es 47 

Depth, ¥ ee 32 

Ee Se ene 20°92 

Corresponding displacemeut—coefficient, *611 . 6300 tons. 
» mid area— is “910 . 75 eq,. ft. 





1 Italics mine.—R. M. a 
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At load draft, engines estimated to work to 3600 indicated horse- 


power and to wive a speed of 12°8 knots, calculated as follows 


—at 12°8 knots: 


Power expended. LHP. 
Displacing water . 1150 
On fluid friction on hull : 200 
Working engines and friction ditto ol) 
Slip (25 per cent.) a Sa .. 700 
Oblique ection ef Mantes 2. 1. ce ce te oe cas re 

3600 


Again, at light draft, 15-92ft. on frames; displacement, 4420 tons ; 
mid area, 660 square feet. Engines running freely, were estimated 
to develope 4500 indicated horses, and the corresponding speed, 
15°5 knots. As before at 15°5 knots: 


Power expended. LH.P. 
Displacing water... 1500 
Fluid friction on hul be 1300 
Working engines and friction 670 
Slip (23 percent.) ..  ... SSO 
Oblique action of floats 150 

4500 


In reference to the above, | may point out that the first and 
largest element is the power involved in Poncelet’s current, that is 
to say, the sternward flow of the displaced water, which quantity, 
with its function altered to ‘‘ producing waves,” in recent years 
has been advanced as something novel; and if, as Mr. Greenhill 
asserts, my investigations ‘“‘are based upon no reasoning which 
distinguishes between the various elements of hull resistance, and 
so cannot be said to constitute a theory,” oddly enough it is this 
which constitutes the direct condemnation of his own views. I 
have again to point out that the work done on Morin’s constant is 
the basic part of the expended power, and this model experiments 
deliberately ignore. Tn all actual vessels’ trials, it is the hitherto 
undefined changes in this important quantity which have been the 
origin of all the uncertainties which perplex the subject; as Mr. 
White has stated, the Admiralty practice being that the analysis 
of earlier steam trials of vessels may yield some notions as to the 
variations of this. To suppose a towed small scale model, without 
machinery, to do this, és xof science; and the proper answer to it is 
the Pauline injunction, ‘‘ To put away childish things.” 

Ihave pointed out that Mr. Greenhill’s theory, exemplified by 
his problems, amounts to an assertion of the truth of the Admiralty 
formula Ds = C. Thus, finding the value of C in one vessel, 
he takes M. Reéch’s hypothetical means to get the same value of C 
in the other—the necessity for which I quite agree with Mr. 
Greenhill as capable of being traced back to Newton. Thus, if the 
City of Paris, 10,000 tons, be driven 20 knots by 18,000 indicated 
horse, then the City of Laputa, 30,000 tons, will be driven 24 knots 
by 65,000 indicated horse. The value of C in the first being 206-2, 
would be the same in the second, if the power were 64,700 instead 
of 65,000—taken, I suppose, for round numbers. 

At the Newtonian starting point we have only to discard the 
erroneous assumption that the resistance varies as the square of 
the speed, and substitute the true values of this quantity; the 
variations of C will then disappear, or indicate their existence ina 
proper manner without the necessity for an hypothesis, which, in 
point of fact, is in direct contradiction to Newton, and a miscon- 
ception of the whole question. 

White Inch, Glasgow, Jan. 20th. 
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TRADE WITH CHILI. 

Str,—It will interest manufacturers and others to know that the 
Chilian Government, being desirous to encourage mining, agricul- 
ture, and other industries, has decreed that from the lst of January, 
1890, the following manufactures shall be admitted free from 
import duties into the Republic:—All machinery and tools for the 
use of agriculture, mining, arts, trades, and industries; pipes and 
tubes of composition, copper, iron, galvanised or ungalvanised, 
elbows, joints, tees, and other materials connected with these; 
iron or steel wire, galvanised or ungalvanised, up to No. 14 inclu- 
sive, and also copper, for the transmission of electricity; instrn- 
ments for telegraphs and telephones; iron or steel posts and other 
utensils for the permanent way of steam, horse, or portable rail- 
ways; wheels, axles, hoops for railways, and cars for portable 
railways; iron in sheets. 

Having resided for twenty-three years on the west coast of South 
America, | shall be happy to give any further information in my 
power. J. Harris, 

Devonshire-road, Forest Hill, 

London, 8.E., January 22nd. 


COMBINING INDICATOR DIAGRAMS, 


Srr,—As the question of marine engine efficiency seems to be 
occupying the minds of many engineers just now, I will endeavour 
within the compass of a short article to show how the efficiency 
increases with the pressure of steam, and also how to compute the 
efficiency from indicator diagrams, important matters which are 
much neglected by text-book writers. will define the efficiency 
of an engine as the ratio which the heat converted into work bears 
to the whole heat supplied to the steam. I will give reasons later 
for using this as a standard of comparison in preference to the 
Carnot formula _71-T:_, it 

T, + 461° 
action of a pound of steam, so let H, = the total heat of a pound 
sensible el latent, H, the heat which passes into the condenser, 
and is abstracted by the cooling water, both expressed in foot- 


is convenient to consider the 


pounds of energy, that is, the number of heat units is multiplied | 


by 772, the mechanical equivalent of heat, then 
4, 


—1 ~? = efficiency. 
H, : 
This would be a maximum if the steam could be expanded down 


to the temperature and pressure of condensation. I will now 
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consider the expansion of steam and work done as if it took place 
in a single cylinder without jackets. 

LetO A =CD = ¢, = the volumeof a pound of steam, 2°72 cubic 
feet; O C = p, its absolute pressure, 165 1b. per square inch; the 
work done during the admission is equal to the area of the 
rectangle OC D A = 144 p, +, foot-pounds. This may be called the 
potential energy of the steam, and corresponds to the work done 
by the bubbles of steam in forming against the pressure in the 
boiler ; the initial volume O A = 7, expands to O B = ¢,, driving a 
piston before it. Meanwhile the pressure has fallen to E B, and 
the ordinates of the curve DE represent intermediate pressures 
and volumes. The whole gross work done is equal to the area of 
the figures OC DEB= 14 Pm %3, When pm is the mean forward 








pressure. ‘The work done during the expansion is done at the 
expense of the heat contained in the steam. The equation of the 
curve DE depends on the transfer of heat to or from the steam 
during expansion, but | believe for most engines, and certainly for 
the fast running ones, it is expressed with greater accuracy by 
Rankine’s formula 


° 
Ae Y = a constant, y 
than by Boyle's law, in which 
?P. () = & constant, ie 
Assuming the expansion to be in accordance with Rankine’s 
formula, the following is the working out of the mean pressure 
and work done per Ib, of steam of the example shown by the dia- 
gram, supposing it took place in a single cylinder without clearance 
or compression, The following are the data :— 


Initial pressure ... 165 1b, = py 
Final pressure 10 1b, = py 
Back pressure 4b = py 


Initial volume . 2°72 cub. ft. 





a 
nd 





Temperature of feed-water 120 deg. ry 
Temperature of steam 366 deg, == T, 


mee . ANS 165,» 2 
rhe rate of expansion = 7 = yes = v= 16 
Ps 10 


3 10 % 
The mean gross pressure = pm = /; p 
P 
9 
= 165 ( 10 ys) = 165 ( a >) 
12°47 12°47 ® 12-47 16D 


= 165 (S019 - 5454) = 165 x 256 = 42.3 Ib. 
The mean effective pressure pm — pg= 42°3 - 4 
The effective work ms per Ib. of steam = H, - Hl, 
- 144 pe tyr= 144 x 38°3 x 2°72 x 12°47 = 187,056 ft.-Ib. 
which is represented by the area of the diagram C DE FG. 
The heat expended per pound of steam 


de 38°3 Ib, 






92 + 3 (T, — 32°) - ('T, — 32°) 
= 1092 + -3 (368° — 32°) — A20° — 32°) = 11042 units; 
which, expressed in foot-pounds of energy, 
= 1104-2 x 772 = 852,442 =i. 
Efficiency of steam = i, — Hy __ 187,056 _ “2194. 


852,442 

The following table gives ‘the efficiency and work done by a 
pound of steam, admitted into a cylinder at initial pressures rang- 
ing from 55 1b, to 275 1b. absolute, and expanding without recep- 
tion of heat until the pressure falls to 10 1b., with a back pressure 
of 41b., the temperature of the feed is assumed to be 120 deg.; the 
volumes and temperatures are obtained from Rankine’s tables : 














a” Ty » ‘bow foo i, H,-H, Ma Me 
| Hy 
| 
24:7 | “1506 
28°25 | “1602 
Sb15 *1s44 
33°83 ! 7 “1074 
85°8 S48, 736 : 
S7°5 851,284 
| as-3 852,442 
} 39°2 $53,600 | 
| 40°6 i | 
| 42 837,306 202,935 
403 | 4av4 861,011 212,450 2 
275 | 410 | 45°2 862,082 215,850 “25 


The above table has been carefully worked out, and the same 
result obtained by two different methods. 

The efficiency of an engine is often compared with that of a 
perfect and ideal engine working between the same limits of tem- 
yerature ; such an engine is defined by Rankine as an elementary 
heat engine—see ‘‘ Rankine on the Steam Engine,” page 342—in 
which the reception of heat by the fluid takes place wholly at one 
absolute temperature, and its rejection wholly at another absolute 

T, - 


temperature. With this engine “! “2 = 1" “2, but the 
> 1 T' + 461 

se fluid undergoes no changes in physical state, and the 

cycle of operations is such that there is no comparison between it 


and a steam engine ; indeed, such an engine can have no existence 
in practice. It is also quite immaterial what substance is used as 
working agent. I will endeavour to show such a comparison is 
wholly misleading. Referring to the table the efficiency of steam at 
95 1b. pressure is ‘1844, while at 1651b. it is 2194, a difference of 
035, which, compared with 95 1b., is a saving of 16 per cent. Con- 
sidered as a perfect engine, the efficiency at 95 1b. pressure would be 


324° — 120 ime . - 366° - 120° _ oor ma; 
304° 4 461° > 26, and at 165 Ib. 366° 461° > 297. The differ- 


ence is 037, which, compared as before with 951b., shows a saving 
of only 12 per cent. I need not say that the performance of com- 
pound and triple expansion engines shows that the former is 
nearer the truth. 
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actual rate of expansion is 


work is done at the end of the expansion per degree fall of tempera. 
ture than at the beginning ; with air it would be the same at all 
points in the curve, 

When the working fluid is manufactured from a liquid by the 
expenditure of heat, as in a steam engine, that substance which 
yields the greatest volume of gas at a given pressure, for the same 
expenditure of heat, will be the most economical, This is self. 
evident, as thero would not be much difference in the expansion 
curves, A cubic foot of steam at atmospheric pressure produced 
from water at 212 dog. requires the expenditure of 28,310 foot. 
pounds of heat energy, while a cubic foot of ether vapour at the 
same pressure, pe 95 deg. temperature, is produced by the 
expenditure of 23,290 foot-pounds of energy in the form of heat, 
which is 17°7 per cont, saving in favour of ether, and shows that 
water is not as good as any other working fluid for heat engines, 
The next factor in the efficiency of an engine is the ratio which the 
area of the indicator diagram, or combined area of a set of dia. 
grams, bears to the area of the theoretical figure. The following 
are a set of diagrams from a quick-running triple-expansion marine 
engine, 

In order to make the comparison, it is necessary to find the 
effective cut-off and the volume of steam used per stroke. The 
expansion and compression curves of the high-pressure diagram 
are produced until they cut the admission line at C, and D,; then 
*, = initial volume, A E is the clearance, and O E the volume of 
steam saved by compression, ‘To find the final volume, the com. 
pression curve of the low-pressure diagram is produced until it 
cuts the admission line; then O,)) Ky = vy, the final volume, The 

. 1 Aen 


ty _ 15°62 The 


= - = 8-67. theoretical 

" vas 7 
mean gross pressure is 51°91b., which, deducting the back-pressure 
of 71b., gives a mean effective pressure of 44°91b. The actual 
mean pressure shown by the figures are—high-pressure, 64-4 1b; 
intermediate-pressure, 33°8 Ib.; and low-pressure, 15:7 }b.; which, 


referred to the low-pressure cylinder, are equivalent to a pressuce 


917 . . 
of 42°17 Ib., and the ratio 1217 = ‘4 is that which the combined 
area of the figures bears to the theoretical diagram. The work 
done per stroke 42:17 x 1885 x 15 87,608 foot-pounds, 
Referring to the table, 851,284 foot-pounds of heat energy are re- 


quired to produce 2°88 cubic feet of steam at 155 1b, pressure from 





feed-water at 120deg. Assuming the same temperature of feed, 


the expenditure of heat per stroke = 851,284 x sae = 520,006 
2-8 
foot-pounds ; therefore efficiency = 
87,608 _ wags, 
529,096 


To increase the usefulness of these diagrams, [ have set them 
nick on to the line C O, including in the small area ¢ a 6, contained 
by the end of the figure, the compression curve produced, and the 
admission line in each case. By this means, the expansion curves 
are freed from the effect of clearance, as it is plain had there been 
enough compression to fill the clearance at the initial pressure, on 
setting back the diagram to a vertical line, the expansion curve 
would have been that due to the initial volume shown by the 
figure, and the area the same as before. In the case before us, 
however, to preserve the area, the area added must be again 
deducted, as shown by the figures below. It must be borne in 
mind that the length of the figure does not now represent the 
piston stroke, The diagrams are now expapded to a uniform scale 
of pressure and volume, in which the cylinder volume is represented 
by the original length of the diagram, and, making the lines C 0 
in each case fall in the same straight line, it will be seen that the 
expansion curves fall in very well with a theoretical curve drawn 
with the initial volume C D, 

In the above investigation, only the steam which expands in the 
cylinders has been taken into account; there would be some initial 
condensation of steam not shown by the diagrams, which would 
make the efficiency less than it appears to be. 1 should like to 
have the reader's opinion on what I have written. No doubt you, 
with your usual courtesy, will place your columns at the service 
of correspondents. J, Jos, STALKER. 

14, Strode-crescent, Sheerness-on-Sea. 


Str,—In this country THe ENciveer is extensively read, aud its 
contents attract the attention and interest of the profession. | 
speak not only for myself, but for others, when I say that we have 


| * 
} read with much pleasure the letters from Mr. Rennoldson, Mr. 
| Gill, and others, on combining diagrams, which have appeared in 


—— J 


your columns, But 1 do not think that they have any of them 
gone right home to the bottom of the whole matter. Not a few 
American engineers are beginning to doubt that any one of the exist 
ing systems of combining diagrams is right, and with your permission 
I would like to bring before your readers the nature of our dith- 
culty, and ask Mr. Rennoldson to re-consider the whole question 
from our point of view, 

To illustrate my meaning, I beg to enclose a combined diagram 
of the compound engines of the 
U.S. war steamer Charleston. She 
has twin screws, and the cards are 
official. Each. engine has two 
horizontal cylinders, 4474in. and 
85 yin. diameter, with a stroke of 
3ft. At full speed the engines 
make about 114 revolutions per 
minute, and indicate about 6500- 














= 


— 





1} horse power. 

i" Now, what does the diagram | 
send you mean? We have first 
the complete full line diagram, 
ye = C. This is calculated on 
the basis of the initial pressure 
and space filled at the beginning 
of the high-pressure stroke and 
the end of the low. The volumes 
are given on the card, so I need 
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not reproduce them here. Now, 
the whole area included in this 
full line p ¢ = C diagram rep- 
resents the maximum amount of 
work that could be got out of 
the given weight of steam if 
it expanded isothermally and 
behaved like a permanent gas. 


—— te 
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Within this diagram are placed 
two actual diagrams, and it is 


rr 





diagram = 14 Jb. per I.H.P. per hour, 


Again, with a perfect engine the work done is proportional to 
the range of temperature. It can be shown such is not the case with 
steam engines. Referring againto Diagram I., during the increase of 
volume from O A to O A, there is a fall of temperature of 5 deg., 
while the work done is equal to the area DA A, Dj. As the pres- 
sures at D and D, are 165 lb. and 155 lb., we may call the average 
pressure 160 Ib., the increase of volume is ‘165 cubic feet, therefore 
work done = 144 x 160 x ‘165 = 3801°6 foot-pounds, which is 
760°32 foot-pounds per degree fall in temperature. On the lower 
part of the curve the pressure at E is 11°51b., the temperature 
200 deg., and as the pressure at the end is 10]b. and temperature 
193deg., we have an average pressure of 10°75lb. and a fall 
of temperature of 7deg. The increase of volume is 3°95 cubic 
feet, therefore work done per degree fall of temperature is 
144 x_ 10°75 _ x 395 _ ¢ 

7 


It will be seen more 








73 foot-pounds. 


Diagram 11.—H.M.S. Sanpriy: Twin screw, 3000 1.H.P.; cylinders, 18} x 27 x 42 + 18; 300 
revolutions per minute ; steam, 140 Ib.; forced draught trial ; consumption of water shown by 


assumed that the difference 
between the areas of these dia- 
grams and that of the pv = © 
diagram represents loss of useful 
. effect ; and further we learn that 
as the pr Hi C curve is a saturated adiabatic curve, the 
position assigned to the actual diagrams enables one to tell what 
loss by condensation in the cylinder takes place. ; 

Now I submit that this is all wrong and misleading from 
beginning to end. / 

In the first place, it is clear that there was wire-drawing during 
the whole time the steamport was open to the high-pressure 
cylinder. This being so, it is clear that the weight of steam sent 


| into that cylinder was less than that needed to produce the p v = Cc 


diagram, which is accordingly too large. Be it remembered ~ 
the feed-water was not weighed, so that the p v = C curves are a 


| calculated. 


We now come to the space marked «, and this is called loss. In 
my opinion it is nothing of the kind. It must not be forgotten 
that p v = C isa capacity diagram. To all intents and purposes it 
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is measured by the volume swept out by the low-pressure piston, 
and the length of any abscissa, such as A B, is fixed by the volume 
which the steam is supposed to occupy at that point, Now, I hold 
that it is quite impossible to prepare a curve such as pv = C, or 


p yt = CG, without taking into account the volume actually occu- 
pied by the steam, The curves would be quite right for a single- 
cylinder engine. They are quite erroneous for a compound engine 
with the cranks at right angles, 

The conditions in this case are very similar to those which I 
have shown in the accompanying sketch, Here we have a cylinder 


FIG.!, 
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and piston, C, Steam is admitted, and propels C to the other end 
of the cylinder, Steam is cut off at the point A, When © passes 
the port steam escapes into the second vertical cylinder. Then B | 
is pushed down, and C continues its stroke to the end, } 

Vow, what kind of diagram shall we have? Obviously, one like 








a 











Fig. 2. Here we have a drop at A, due to the expansion of the | 
FIG.2 | 

A | 

ons al 8 





steam into the second cylinder, But this drop is not loss, because | 
the rest of the diagram given is nearly a straight line, instead of 
the dotted curve which we should otherwise have, In other words, 
the work done on B re-appears on C, 

Now, this is just what we have in a compound engine. We have 
a drop due to the exhaust into the receiver, and this work is 
returned again in lifting up the toe of the low-pressure 
diagram. 

But whether there is or is not a loss does not affect my main 
contention, which is, that such a diagram as that from the 
Charleston does not convey any really accurate information, The | 
loss, if there be a loss, could not be measured on it. 

Once more. It will be seen that the diagrams are moved | 
forward towards the right to allow for clearance ;11°6 per cent. for | 
the high pressure. That is all right; but what about the low- | 
pressure—8'46 is allowed for it. This is a capacity diagram, and | 
the clearance is supposed to be that present when the piston is at the | 
beginning of its duke. But at that time the clearance is the whole 
contents of the receiver plus 846 per cont. of the low-pressure 
cylinder, and most of this clearance is represented by the area X. 
It will be seen that if this was put in the proper place the low- | 
pressure diagram would be driven so far to the right that its | 
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myself to your criticism, You think I have misunderstood Mr. 
Barnaby. Let him speak for himself. ‘ Having a given speed of 
vessel and a given horse-power to start with, fix upon the diameter 
of the propeller, then upon the revolutions suitable for the pro- 
peller,” &c, 

Further on Mr, Barnaby proceeds to show how this may be done. 
He finds that the propeller of the Iris should have been 14:8ft. in 
diameter, and should have made 125 revolutions per minute, | 
think this shows clearly that Mr. Barnaby holds at do, that for a 
certain speed and swonged there is a certain diameter of propeller 
and a certain number of revolutions corresponding to maximum 
economy. 

In the second edition of his work, Mr. Barnaby gives the 
formule ;— 

1.H.P. 
Vv 


Disc area in square feet = 280 . 


Revolutions per minute = 105°8 Mi 


V being the speed of the ship in knots. 
D being the diameter of the propeller in feet. 
Let us apply these two formule to two very dissimilar boats, 
which you have compared— 
(1) A cargo boat, 94 knots, 800 1. H.P. 


800 _ 261. 
857 


Dise area = 280 x = 
Say, 18}ft. diameter of propeller— 


95 a 
= dd 

18*2h 

(2) An Atlantic racer, single screw, 21 knots, 14,000 1.H.P?.— 

14,000 _ sos 

9261” 

Say, 234ft. diameter of propeller— 


Revolutions per minute = 105°8 » 


Dise area = 280 x 


21 
23°25 

If we accept these formule as correct, they clearly show that at 
sixty-five revolutions per minute the cargo boat engine has already 
exceeded the number corresponding to maximum economy, while 
the enormous engines of the Atlantic racer have not yet reached 
that point at the ninety revolutions per minute mentioned in your 
remarks, 

To come next to your remarks regarding the table and curves of 
condenser temperature and pressure given in my paper. You 
confess you fail to — my meaning. It is simply this: Given 
an engine working with a certain initial pressure of steam at a 
certain ratio of expansion, there is a certain condenser pressure 
corresponding to maximum economy. ‘The object of the table and 
curves is to show what this condenser pressure is under the con- 


Revolutions per minute = 105°8 x = 95. 


| ditions specified, and to serve as a model for similar calculations 


for other conditions, 

I have tried to show that this pressure corresponding to maxi- 
mum economy is not 31b, or so per square inch, as some sea-going 
engineers, who know their business fairly well too, seem to think ; 
nor is it the lowest possible pressure corresponding to the lowest 


| attainable temperature, as is certainly implied when the formula— 


er T-¢ 
Efficiency = ~~ 
is applied to steam engines. 

Again, you say | set out to save weight, and yet throw away at 
once — by recommending 
single-acting engines — much 
of the advantage I propose 
to gain, I was very careful 
in the beginning of my paper 
to show that a light engine, 
though desirable, was not all 
that was required in a cargo 
boat. Indeed, a heavier 
engine, if more economical, 
would, under ordinary cir- 
cumstances, have a decided 
advantage over a lighter but 
less economical engine. It is 
also of paramount importance 
that an engine for a cargo 
boat should not require too 
much skilled attention. <A 
single-acting engine which 
will run without noise until 
the bearings have quite worn 
through, has an advantage 
in this respect over a double- 
acting engine. Other advan- 
tages are pointed out in the 
paper. It will also be noted 
eS that there is a very con- 
siderable saving over the 
ordinary type, even in weight 
of machinery. 

Regarding gearing, I had 
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no intention to tread lightly 
upon this subject. I do not 
see any special difficulty in 
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designing suitable wheels for 
the work, and I have not 
heard that any one was 








a would fall outside the saturation curve pv = C, instead of 
inside it. 

It will not escape your readers’ attention that four curves— 
theoretical—are given. I need not take up your space with 
explaining what they mean or do not mean. inally, if the space | 
X denoted a great loss, then the compound receiver engine would | 
be much more wasteful than the Woolf engine. In Fig. 3 I give a 
pair of diagrams taken from a little compound high-speed single- 
acting engine with opposite cranks, cylinders 4in. and 8in. 
diameter, 6in, stroke, ere, there is next to no drop or waste 
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Space; are we to assume that such an engine must be much more 
economical than an ordinary right-angled compound ¢ 
1 trust that some of your readers will enlighten me and others 
on the points I have raised. WALTER P. QuiNcy. 
Washington, Jan. 10th. 


HIGH-SPEED ENGINES FOR CARGO BOATS, 


Sm,—TI must confess to some surprise at the criticism of my 
paper upon the above subject published in your issue of the 17th 
inst, e heads of the paper were as follows:—(1) The propeller 
of a cargo boat cannot be run at a higher number of revolutions 
per minute than is common at present—say sixty-five revolutions 
per minute for the particular ship mentioned—without sacrificing, 
to some extent, the efficiency of the propeller. (2) Therefore 
before high-speed engines can be a success in cargo boats, it will be 
necessary to employ gearing to allow the engines to run faster than 
the screw. (3) Two designs of high-speed engines were submitted 
as suitable, 

I quite agree with you that if the first head is a fallacy we need 
hear no more of the second. Iam, however, of the opinion that it 
1s no fallacy, as I shall attempt to prove in my reply before the 
North-East Coast Institution ; but in the meantime I will confine 





frightened out of their wits 
by the old geared engines. I know that in some cases when the 
gearing was taken out it was as good as when new. In con- 
clusion, I would recommend any one who feels interested in the 
subject to read the paper for himself, and not to be guided 
entirely by any criticism, however able. 


Hartlepool, Jan, 22nd. E. Hati-Brown. 


[We have been careful to state that for every ship there is a 
better speed of revolution, diameter, and pitch than any other 
speed, diameter, or pitch. We must, we fear, continue to differ 
from Mr. Hall-Brown, and even Mr. Barnaby, if they hold that 
the velocity of rotation of the screw of a 94-knot cargo boat 
cannot without loss be made greater than about sixty revolutions. 
—Ep. E.] 





THE SUN-AND-PLANET MOTION. 
Sirn,—In the report appearing in a daily paper to-day of 


| the James Watt anniversary dinner, held on Saturday night in 


the Grand Hotel, Glasgow, the chairman, Mr. Ebenezer Kemp, is 
represented as having said: ‘‘ But for James Watt's invention of 
the separate condenser, the sun-and-planet motion,” &c, &c. In 
crediting the inventive genius of Watt with the sun-and-planet 
motion, Mr. Kemp is giving expression to the not always discrimi- 
nating popular belief in such matters. The sun-and-planet motion 
was amongst the earliest inventions of William Murdoch, who was 
frequently spoken of by Sir William Fairbairn as ‘‘ the most dis- 
tinguished veteran of mechanical engineering,” while James 
Nasmyth in his autobiography refers to the ‘‘ vast series of work- 
shops of that celebrated establishment—the Soho Works—and to 
the special machine tools, which, I believe, were chiefly to be 
ascribed to the admirable inventive power and common-sense 
genius of William Murdoch.” 

Watt, in his patent dated 25th October, 1781, had five distinct 
methods of obtaining the circular motion. The fifth in the speci- 
fication was the sun-and-planet motion of William Murdoch, and 
was the method finally adopted in the Soho machinery, in pre- 
ference to the four devised wr Watt. It is thus referred to in a 
letter by Boulton: “Mr. Watt’s packet is not ready. I am to 
wait till his drawings—of the rotary motion—are completed, 
which he is executing himself. There was some informality in 
those sent from Soho. Besides he has another relative scheme to 





add, which I could have told him of long ago, when first invented 
by William Murdoch, but I did not think it a matter of much 
consequence.” Further Dr. Smiles, on the authority of Mr. Josiah 
Parkes himself, relates, in his ‘‘ Lives of Boulton and Watt,” 
‘At an interview which Mr. Parkes had with Mr. Watt, 
at Heathfield, at which Murdoch was present, Murdoch spoke of 
the sun-and-planet motion as his invention, which Watt did not 
contradict.” 

The sun-and-planet motion is not the only invention of William 
Murdoch erroneously attributed to James Watt. 

2, Berlin-place, Pollockshields, Glasgow, ALEX. MURDOCH. 

January 20th. 


CHIMNEY DRAUGHT, 


Sir,—It may be useful to your correspondent, ‘ W. M.,” to 
know of two shafts with greater draughts than 1°4 to 1‘6in. In 
“Tall Chimney Construction”—E. and F, N. Spon, London 
page 55, he will see that in the chimney of Messrs. Cox Brothers, 
Camperdown Linen Works, Lochee, Dundee, the draught is equal 
to a water pressure of lyin. On page 63, West Cumberland 
Hematite Ironworks chimney, designed by the late Professor Ran- 
kine, the pressure of the draught given is 1Jin. of water when the 
shaft is doing about three-quarters its full duty. G,. Bowen. 





LONDON SEWERAGE 
Sir,—-Referring to my letter in your last issue, will you be so 
good as to point out in your next issue that the pipes put under the 
Barking Creek were 6ft.—not 6in.—in diameter, and much oblige 
High-street, Mortlake, Jan. 21st. MATHEW JENNINGs., 


AND SEWERS, 








HORATIO ALLEN. 

Horatio ALLEN, the well-known civil engineer, under whose 
direction the first locomotive brought to America was built and 
run, died at his home in Montrose, N.J., on the 7th inst. He had 
no specific disease, and retained his faculties to the last. He was 
the son of Dr. Benjamin Allen and Mary Benedict Allen, and was 
born at Schenectady, N.Y., in 1802. His father was the principal 
of an academy at Hyde Park, N.Y. Young Allen, we learn from 
the Scientific American, entered Columbia College in 1821, and was 
graduated near the head of his class in 1823, taking especially high 
rank in physics. He studied law at first, but after a short time 
decided to make civil engineering his work, and entered the 
employ of the Delaware and Hudson Canal Company, under Judge 
Wright, then constructing engineer of the line. He was sent to 
St. George, Del., as rodman, and within two weeks was placed in 
full charge of a party. In the fall of 1824 he was appointed 
resident engineer of the Delaware and Susquehanna Canal. A year 
later he was appointed resident engineer of the summit level of the , 
Delaware and Hudson Canal, under John B, Jervis, then chief 
engineer of the company. 

Karly in 1826, Mr. Allen decided to go to Europe and study the 
Stephenson locomotive. He received an appointment from the 
Delaware and Hudson Company as contracting agent, to purchase 
in England the railroad iron required to build the sixteen miles of 
road from the company’s mines in the Lackawanna Valley to the 
Lackawaxen, a tributary of the Delaware, and also authority to 
purchase three locomotives for the new railroad, to be built on 
plans to be decided on by him. Mr. Allen, on arriving at Liverpool, 
made the acquaintance of George Stephenson, with whom he con- 
sulted in the carrying out of his plans. Two of the locomotives 
were ordered from Mr. Stephenson, and one from Foster Rastrick 
and Co., of Stourbridge. It was the latter—the ‘‘ Stourbridge 
Lion” —that was the first locomotive ever run in America. We 
shall publish an engraving of this engine in an early impression. The 
locomotives were received in New York in the winter of 1828-9, 
set up, and tested while suspended in the air, and it was not until 
August, 1829, that they were taken to the road for which they were 
built. This road terminated at Honesdale, Pa., and ran about 
600 yards in a straight line, then crossing the Lackawaxen Creek 
by a sharp curve of 750 yards radius. When the ‘‘ Stourbridge 
Lion” was swung in the air preparatory to being placed on the 
track, it was discovered for the first time that the axles had an 
unyielding parallel position and that there was no truck with king 
bolt that would permit of the engine accommodating itself to the 
curve of the road. Further, the road had been built of green 
timber in long lengths, and the timbers had warped considerably 
in places, Nevertheless, Mr. Allen was confident that all would 
be well. He tried in vain, however, to get an engineer to run 
the locomotive, and no official of the road would risk his life in the 
apparently foolhardy enterprise. Mr. Allen then acted as engineer 
himself, and ran the locomotive three miles down the track and 
returned in safety. In 1829, Mr. Allen was appointed chief engi- 
neer of the South Carolina Railroad, extending from Charleston 
8.C., to Augusta, Ga., the first long railway built in the United 
States. In 1834, after the road was finished, he married Miss 
Mary Moncrief Simons, of Charleston. In 1835 they went abroad 
and spent two years in foreign travel. In 1837 Mr. Allen was 
appointed principal assistant-engineer of the Croton Aqueduct 
Department, and on the completion of the aqueduct, in 1842, was 
chosen one of the Board of Water (Commissioners. In 1844 he 
became a member of the firm of Stillman, Allen, and Co., the pro- 
prietors of the Novelty lronworks, building the engines of the 
Collins Line of steamships. During these years Mr. Allen was at 
different times connected with the Erie Railway system, holding 
the office of chief consulting engineer for along time, and served 
one term as president of the road. Mr. Allen’s last official place 
was that of consulting engineer of the Brooklyn Bridge. In 1870 
he retired from active life, and building himself a fine home at 
Montrose, N.J., settled down to the life of a student and inventor. 
Mr. Allen is said to have designed the eight-wheeled passenger 
coach truck now so universally used, and was the inventor of a cut- 
off for steam engines that is widely known. 








DISCOVERY OF ANCIENT ENGINEERING WORK ON THE TIBER.—- 
An important archeological discovery has recently been made 
in the course of the works for the drainage of the quarter on 
the right bank of the Tiber. At the point where the new canal 
collector traverses the Via Lungaretta, and at a depth of 20ft. 
below the surface, there have been brought to light the remains cf 
a“massive and well-preserved construction in square blocks of tufa. 
They consist of two large arches, one of which has been entirely 
uncovered, and the other partially so. They have an opening of 
nearly 10ft., and a depth of nearly 20ft., the pilaster upon which 
they rest having a front measurement of about 8ft., and a lateral 
one of nearly 20ft. Over the frame of the arch rise five courses of 
blocks of stone, the uppermost of which projects on both sides, 
forming a cornice. The date of the construction, which has a 
certain resemblance to the Servian walls, goes back prebably to 
the first centuries of the Republic. The engineer, Signor Domenico 
Marchetti, who is employed by the Government, has measured 
and examined this construction. He traces in it the remains of a 
very ancient viaduct which connected the Janicolense, Cestio, and 
Palatine Bridges. The Via Lungarettaexactly follows the direction 
of this viaduct, and has preserved approximately the same width. 
The Romans, according to Signor Marchetti’s explanation, saw the 
necessity of artificially raising the road on the shores of the Tiber 
at this point, where it dipped into a valley into which flowed the 
waters from the Janiculum Hill, and stagnated there. The open 
arcades left a free passage for the waters to find their way to the 
Tiber, and the viaduct formed’a level and direct communication 
between the bridges. The actual road is 10ft. above the ancient 
level. 








80 


THE ENGINEER. 


JAN. 24, 1890. 








AND PIPES.} 


AMONG the numerous subjects a knowledge of which is essential | 
to the practice of the profession of civil engineer, there are none | 
more important than those which range themselves under the com- 
prehensive title of hydrology. There are few structures which he 
is called on to design in which the subject of water is not in some 
way connected, while the proper application of this element of the | 
ancients to the use and convenience of man requires great skill and 
experience. Although the science of hydraulics is now nearly 25 
years old, it is less than half that time since anyone could calculate 
even approximately the velocity or surface inclination of water 
flowing in an open channel of given dimensions. Even at the 
present day great differences of opinion exist among writers 
on the subject, each investigator claiming some excellence | 
over those who preceded him, or roundly stating that the rule | 
paren by him is the only correct one. Indeed we have 
seen latterly recommended to cast aside all we have been taught | 
by Du Buat, De Prony, Eytelwein, and others, and to adopt an 
empirical formula by MM. Ganguillet and Kutter, which is in very 
complicated shape, and requires the solution of no less than four 
equations to obtain the velocity sought for. Anyone who has 
carefully studied the subject must have come to the conclusion 
that it is almost hopeless to obtain a strictly mathematical solution 
of the problem, and that even to observe and record correctly the 
physical data required is a matter of extreme difficulty, not to 
say impossibility. On the other hand, most of the methods by 
which empirical equations have been obtained are liable to very 
grave objections, and lead frequently to doubt and perplexity. If, 
however, the engineer is satisfied to consider the velocity scught as 
that which, multiplied by the area of the transverse section, will 
give the discharge—and which has been well called ‘“‘ the mean 
forward velocity”—a general equation may be found which will 
hold good for all measures without the necessity of changing the 
coefficients. Such a formula the author now submits to the judg- 
ment of the members of the Institution. 


Formula. 
" oe . 22 > » 
lL V=C Vig. [ig +92 (R-015 ») ] 


V represents the mean velocity in seconds for all measures of 
length; C, a coefficient which varies with the nature of the bed ; 
8, the sine of the angle of inclination of the surface; R, “‘the mean 
radius” or ‘‘mean hydraulic depth "—which is found by dividing 
the area of the channel by the length of the perimeter in contact 
with the fluid—y, the velocity acquired by a falling body in a } 
socond of time; and m, the height of the column of mercury which 
balances the atmospheric pressure. 

For units of English feet and seconds this formula becomes for 
channels in earth in good order :— 


ON THE FLOW OF WATER IN OPEN CHANNELS | M 





Il. V=628) (Ri + RE ~ 0-05), 
é 


and, for metres-seconds, it takes the simple form:— 
I, V=34si (Ri +B — 0-08) 


; - both cases a mean height of barometer is taken = 30 English 
inches. j 
The following table gives examples calculated by the general 
formula; they have been selected from numerous experiments by 
different authorities, and were used by the author in founding it. 
The surface inclinations range from less than half an inch per mile 
to 1200ft. per mile, the velocity from 2in. to 250in. per second, | 
and the channels from a pipe half an inch in diameter to the | 
Mississippi, where the river has a maximum depth of 101ft. 


steamer named the Strathdon, which has been built to the order of 
essrs. Burrell and Sons, of Glasgow. She is of the following 
dimensions, viz.:—Length, 300ft.; breadth, 41ft.; depth, 22ft., and 
is built under Lloyd's special survey to class 100 A1, This steamer 
has water ballast right fore and aft, on the cellular system, and is 
fitted with all modern improvements for the rapid loading and 
discharging of cargo, including large donkey boiler and four 


| double-cylindered steam winches, and has direct-acting steam 


windlass, steam steering gear, and screw gear aft. The engines, 
which are to be supplied by Messrs. Wigham, Richardson, andCo., 
are of the triple expansion type, having cylinders 23in., 37in., and 
62in. by 42in. stroke, with two large boilers working at 1601b. 
pressure. 

On Monday, January 20th, 1890, Messrs. Edward Withy and 
Co. launched the Blenheim, from their yard at Hartlepool, a large 
steel screw steamer, built to the order of Mr. George Steel, of 
West Hartlepool, for Messrs. Steel, Young, and Co., of London. 
This is the one hundred and sixty-ninth vessel in the builders’ 
books, and the thirty-first built in the Hartlepools for the same 
owners. Twenty-eight of these have been built by Messrs. Edward 
Withy and Co. She is a fine type of a modern cargo boat, 
measuring over 300ft. in length, and built throughout of Siemens- 
Martin steel, with a large measurement and deadweight capacity, 
and built to the highest class at Lloyd’s. The vessel has a long 
raised quarter deck, short poop, long bridge-house, and a_top- 
gallant forecastle. The holds are fitted with iron grain divisions 
and iron cargo battens. All decks, deck erections, skylights, 
bulwarks, bulkheads, Xc., are constructed of steel and iron. In 
the main and after holds the vessel is built on the web-frame 
system, which gives great strength, and dispenses with all hold 
beams, thereby enabling the ship to carry cargoes of the bulkiest 
description. The cellular bottom is fitted all fore and aft for 
water ballast. The greater portion of the plates are in 24ft. 
lengths, making the structure of the ship very strong. Four steam 
winches, two donkey boilers, patent steam steering gear amidships, 
screw gear aft, direct steam patent windlass, stockless anchors 
hauling into hawse pipes, and other modern appliances are fitted 
for the handy working of the vessel. The saloon and cabin, pro- 
viding accommodation for the captain, &c., is handsomely finished, 
The steamer will be rigged as a two-masted fore-and-aft schooner, 
and has been constructed under the personal superintendence of 
Mr. George Steel. She will be fitted with triple-expansion engines 
by Messrs. T. Richardson and Sons, Hartlepool. 

On the 2ist inst., Messrs. Schlesinger, Davis and Co., launched 
the Bendi from their shipbuilding yard, Wallsend-on-Tyne, « large 
steel screw steamer, built to the order of Mr. Jos. Hoult, of 
Liverpool, the managing owner of the Ben Line of steamers of that 
port. The vessel is of the following dimensions: Length between 
perpendiculars, 345ft.; breadth moulded, 42ft. llin.; depth 
moulded, 24ft. lin., and is designed to carry a dead-weight cargo 
of about 5100 tons, she is constructed on the cellular bottom 
principle throughout for water ballast, and has a poop, long raised 
quarter deck, long bridge extending beyond foremast, and a top- 
gallant forscastle. Shifting boards and trimming hatches will be 
fitted to each hold, in order to comply with the Grain Cargoes Act. 
She will be rigged as a two-masted fore-and-aft schooner. Steering 
gear will be fitted in the engine-room, with shafting running along 
the deck, acting direct on the quadrant, thus dispensing with all 
chains, rods, sheaves, kc. Patent steam windlass will be fitted on 
the forecastle. The vessel will also be fitted with five powerful 
steam winches, for the rapid loading and discharging of cargo, 
special arrangements being made on deck for the stowing of all 
cargo gear. The accommodation for the captain, officers, and 
engineers, is amidships, in houses on top of the bridge deck, the 


| forecastle being fitted up in a substantial manner for the crew. 





Velocity. 











No. Authority. Description of channel. Units. R. Ss _ - Cc. 
Observed. Calculated. 
1 | a ae Parana.. .. E.F. 00004365 1°804 ll 
2 | Humphreys and Abbot .. Mississippi . . ie “00034305 *825 a. 
S. 9 apes River Hayne .. F.1. “0001654 2 3 ” 
4 = oe a ate ie Canal du Jard .. a *0001121 17° 7° a“ 
5 Ganguillet and Kutter .. Linth Canal S.F “00029 3 3°4 12 
6 ss i “ “3 2 a “00037 5620 56 fe 
7 «Bazin Burgundy Canal M. 10100 3-747 4°08 13 
8 Ei EGis wey Bek. eer eunek re “10100 4°931 4% ef 
9 cm cikiy, Taka im, View ee ea ae 10100 5° 604 ie ix 
10 » * ” i. a ee = 10100 6-429 6s - 
ll Darcy .. Old castiron pipe .. .. ..! Ss “00025 0°051 0°0! 15 
12 s te a e a “i “04105 2-073 272: ni 
13 99 es — ‘ "13981 3°833 4° ae 
14 New cast iron pipe .. - “00232 0°358 0-8 20 
15 A Sais nial ses R aera nS +7 ee - 00045 0-449 0°476 
16 Ftely and Stearns Sudbury conduit lined with / E.F 00018929 1-844 1-856 21 
17 oe bric ey a, a } “000188386 2°987 2°945 “ 
1s Bazin Pure ce.nent A oe | “00150 0-921 0°935 23 
1 Ae New lead .. ..| EF “0035 “00336 0-165 0° 1665 2 
20 Hamilton Smith, jun. Glass | an “01045 0209 4°439 4°356 31 








With regard to this table, it may be observed that the coeffi- , 
cients in the column C have been derived from numerous experi- | 
ments made independently by different observers, and that | 
although, for so far, the formula can be only considered as one 
more added to the numerous empirical ones already published, the 
close agreement between the observed and calculated velocities, its 
application to all units of length, and the very extended range of 
the data in the examples given, must to a certain extent give con- 
fidence in its use as a general formula; and although such agree- 
ment is not an absolute proof of the correctness of such formule, 
the great difficulty—if not impossibility—of establishing a strictly 
mathematical theory of the motion of water in canals, excuses, if 
it does not justify, their adoption. 














LAUNCHES AND TRIAL TRIPS. 





On the 17th January the s.s. Deseado, built and engined by 
Messrs. Newall and Co., of Bristol, went on her official trial trip in 
the Bristol Channel. The Deseado has been built, under Lloyd’s 
survey, of steel, specially for the fruit trade on the River Plate, and 
measures 125ft. b.p. by 26ft. beam by 9ft. 6in. moulded depth. 
She has triple expansion engines, having cylinders 12in. by 18in. 
by 314in. by 20in. streke, and steel boiler 10ft. 6in. by 10ft., with 
corrugated furnaces. The hold is fitted with ventilating apparatus, 
consisting of an air blower and pipes laid in four lines through the 
hold, perforated so as to distribute air throughout the whole area. 
The results of the trial were, we are informed, very satisfactory. 
The engines and supplementary machinery worked well, and steam 
was amply maintained at 9 knots speed. 

The s.s. Iloro, built to the order of Messrs. J. T. Rennie and 
Co., of London and Aberdeen, was launched on the 21st inst. 
from the yard of Messrs. Hall Russell, Aberdeen. Her dimensions 
are as follows:—Length, 270ft. 4in.; breadth, 35ft. 2in.; and 
depth, 20ft. 6in. She is built on the spar deck rule, and will be 
fitted with triple-expansion engines, also of Messrs. Hall Russell's 
manufacture, with cylinders 34in., 56in., and 42in. stroke. She 
will also be fitted throughout with electric light. This vessel is 
the fourth of the same design built for Messrs. Rennie, under the 
superintendence of Messrs. Flannery, Bagallay, and Johnson, of 
London, and is sister to the Matabele, whose engines made the 
longest run on record without stopping, namely, over 6000 miles. 

On the 21st inst., from the yard of the Tyne Iron Shipbuilding 
Company, Willington Quay-on-Tyne, was launched a steel screw 











2 paper read before the Institution of Civil Engineérs of 
Ire 1, Dec er 4th, 1669, by Robert Manning, M. Inst. C.E., (Past 
President, Inst. C.E.1. 








Units :— Time = Second. Length, E.F. = English feet. F.I. = French Inches, ancien systeme. 8.F. = Swiss feet. M. = metres. 


The Bendi classes 100 Al steel at Lloyd's, and has been built under 
special survey. The engines, of the triple expansion description, 
are of about 1500 indicated horse-power, having cylinders 25in., 
42in., and 64in. by 45in. length of stroke. The boilers are of steel, 
two in number, working at a pressure of 1601b. per square inch. 
The machinery has been constructed by the North-Eastern Marine 
Engineering Company, Wallsend-on-Tyne, and together with the 
hull, has been erected under the superintendence of Mr. A. C. 
Hay, of Liverpool, the owners’ superintendent. 

Messrs. Day, Summers, and Co., of Northam, Southampton, 
successfully launched from their shipbuilding yard, on Wednesday, 
the 22nd inst., the s.s. Tyrian, constructed for the Intercolonial 
Mail Service of the Union Steamship Company. The Tyrian is a 
steel vessel, and her dimensions are :—Length, 260ft.; breadth, 
33ft.; depth, moulded, 16ft. 10in. She will class 100 Al at 
Lloyd’s, and her gross tonnage will be about 1350. She 
will be fitted with electric light and every comfort for passen- 
gers. The engines are on the triple-expansion principle, with three 
cranks, and are fitted with all the latest improvements. The cylin- 
ders are 2lin., 34in., and 57in. diameter, by 36in. stroke ; working 
pressure, 160 1b. per square inch. The cylinders are fitted with liners 
and steam jacketted. The shafting throughout is of Vickers steel, 
and extra large in diameter; the piston and connecting rods and 
all the forgings are of steel; the engines are fitted with steam 
reversing gear and steam turning gear, which can also be worked 
by hand; the surface condenser has a cooling surface of 2200 square 
feet; the air pump is worked by levers connected to after engine, 
and is fitted throughout with Beldam’s corrugated valves. There 
are two centrifugal circulating pumps with separate engines, by 
Gwynne, each capable of supplying the condenser with the requi- 
site quantity of water; these pumps are also arranged to draw water 
from the bilges. Three large and powerful donkey engines 
by Cameron are fitted in the engine-room, for feeding the boilers, 
pumping bilges, and for fire, sanitary, and washing deck 
purposes, also for filling and emptying the water-ballast tanks. 
Special provision is made for pumping out the bilges in every 
part of the vessel by the main and auxiliary engines. The electric 
engine and dynamois fitted in a recess in the engine room. The pro- 
peller is 14ft. diameter, 15ft. 6in. pitch, and 70 square feet of 
surface, fitted with four movable blades of Vickers steel, sheathed 
with brass at tips. There are two boilers, each 13ft. diameter by 
11ft. long, built of steel, with three Fox’s corrugated furnaces, for a 
working pressure of 160 Ib. per square inch; the total heating 
surface is 3400 square feet, and grate surface is 115 square feet. 
There is also a donkey boiler 8ft. diameter by 8ft. 6in. long, 
built of steel, fitted with feed donkey, Xc., on the upper deck, 
for supplying steam at 1001b. pressure to the winches, electric 
light and auxiliary engines, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TRADE here continues in a very healthy condition, though at the 
moment there is less animation than a fortnight ago, when the 
quarterly meetings were on. ‘The main occasion of this is that 
consumers have, for the present, largely covered their require- 
ments. There are, however, still many of them who are buying 
with the view of adding to their previous deliveries. 

The decline in the Scotch and Cleveland markets has, too, a 
somewhat deterrent effect, but the position is not one calling for 
any anxiety, since the fall in Scotch prices is regarded by the best- 
informed members of trade here as largely the result of the opera- 
tion of the Scotch bankers in attempting for a time to deteriorate 
the value of warrant property, so as to discountenance the intro- 
duction of warrants as a medium of exchange on the London 
market. 

There are so many wheels within wheels in the control of the 
Scotch warrant market, that a decline like that which is occurring 
at the present moment is not to be regarded as a matter upon 
which much stress need be laid, when, as now, the real surround- 
ings of the trade remain in so satisfactory a condition. 

On ’Change to-day (Thursday) in Birmingham, and _ yesterday in 
Wolverhampton, there was a ‘standing off ” disposition displayed 
by some buyers, particularly in the pig market, but holders held 
to their former prices. e immense rises which have taken place 
in coke, make it absolutely imperative that good prices should he 
got for pigs, and this circumstance is reacting upon the manufac- 
tured iron makers, with the result that quotations for rolled iron 
are also well maintained. 

The coke makers, indeed it is, who this afternoon were pro- 
nounced to be making most money. Cokes which were formerly 
18s. and 15s, per ton, are now up at 30s. and 32s. 6d., delivered 
here for furnace qualities from the Derbyshire and South Yorkshire 
districts, and it is even threatened that they will go higher. 

These prices are understood to be the result of a combination 
among the Derbyshire and South Yorkshire and adjoining coke 
makers, who have fixed the minimum prices for cokes during the 
first quarter of this year at 24s. per ton on trucks at the ovens, 
and to which 4s. to 4s. 10d. per ton is to be added for carriage 
delivered into this district. 

While the minimum is 24s. at the ovens, makers are free to get 
as much more as they can, and they are already obtaining 25s. to 
27s. per ton, Such prices mean a rise in cokes, during the past 
thirteen or fourteen months, of no less than 350 per cent., for up 
to that earlier date furnace cokes were selling at the ovens at 7s, 
per ton, 

With such exceedingly high prices for coke, it is not to be sur- 
prised at that pig makers should be asking big figures; and, indeed, 
some native makers were stating this afternoon that it was next to 
impossible to make pig iron at a profit with raw materials at the 
present excessive figures. 

Pig iron was quoted to-day at 76s. 6d. to 77s. 6d. for North- 
ampton and Derbyshire sorts delivered here, 80s. to 82s. 6d. for 
Lincolns, and 92s. 6d. for South Wales hematites forge numbers, 
while Cumberland hematites were 95s, to 96s. for best sorts. 

Hematite pigs are considered more likely to advance than any 
other description of pig on the market, since the demand for steel 
making is excessive, and supplies of hematite ore continue extra- 
ordinarily scarce, as regards hematites at any rate ; therefore there 
seems no probability of any ease in prices in the near future. 

Staffordshire pigs keep strong at 95s, nominal for hot blast all- 
mines, 75s. to 77s. 6d. for part-mines, and 65s. to 67s. 6d. for 
cinder sorts. Preparations are being made by Messrs. Wones 
Brothers, Crossley Moor Furnaces, Tipton, and by the Dudley 
Port Furnace Company, Tipton, for the blowing in of additional 
furnaces, 

There is some discussion here this week concerning the prob.bi- 
lities of an American demand arising for pig iron. Already con- 
siderable American orders are coming here for hoops, cotton ties, 
special steel, and thin sheets. Hematites are also ordered, but it 
is not expected that the demand for other pigs will be large. It 
is stated to be more likely that English consumers will be going to 
America for pigs ; indeed, already some imports of American pigs 
are occurring. Ferro-manganese, which the Americans buy largely 
here for steel making, has advanced within the last eight or nine 
months from £10 to £19 at the present time. 

The manufactured iron market is strengthened this week by the 
expectation of a rise in the average selling prices of iron being 
declared by the accountants to the Wages Board within the next 
few days. Such a declaration would immediately advance wages 
under the sliding-scale, and it is thought that the prices will come 
out such that the men will be entitled to a five per cent. advance. 
The expectation of the receipt of this document buoyed up prices 
on ‘Change this—Thursday—afternoon in Birmingham, and 
makers were not to be induced to sell at anything below quarter- 
day rates. 

The state of the sheet iron trade is exciting some attention just 
now, since the demand for galvanised sheets is still contracted. 
The black sheet makers are not, therefore, obtaining their usual pro- 
portion of new orders, and this is leading to some hesitancy on the 
part of the makers as to future prospects. At present, however, 
there seems to be no dearth of employment at the sheet works, all 
the mills keeping actively on. 

Under these circumstances makers would not to-day accept any- 
thing below the Association minimum of £10 5s. for sheets of 
20 gauge; £10 15s. for 24 gauge; and £11 15s. for 27 gauge ; and 
some of them quoted 5s. per ton additional over these figures. 

The quietude in the South American market is mainly respon- 
sible for the lack of activity among the galvanisers, and Liverpool 
merchants present on Change this afternoon reported that South 
American orders still had to be referred back, as no response could 
be obtained to the higher rates demanded by manufacturers. The 
great advance in the premium on gold, which has been so con- 
spicuous a feature of the South American market during the 
last two months, is also exercising a serious effect upon the 
demand. 

Prices of galvanised sheets show great variation, according to 
the sellers. Sheets of 24 gauge, packed in bundles for South 
America, are to be had in some cases at as low as £14 10s. to £15 
yer ton, but the more general figure is £16 to £17 per ton for good 
eaeds. Spelter maintains the very high price of £26 per ton, 
delivered here, a figure which handicaps galvanisers in their 
present attempt to obtain remunerative prices. 

The bar trade and other light sections of iron is strengthened 
more than any other department by the anticipated advance in 
ironworkers’ wages, seeing that it i expected that a further 10s. 
advance in’ marked bars, bringing them up to £10, will very pro- 
bably be declared if the advance in wages is serious. At present 
marked bars remain at £9 10s., with the usual 12s, 6d. extra, for 
the Earl Dudley’s make, second-class marked bars are £9, and 
common bars £8 15s. 

Messrs. Robert Heath and Sons, of North Staffordshire, quote 
their current prices as—crown bars, £9; best bars, £9 10s.; angles 
and tees also £9 10s.; best ditto, £10; best Zand channel iron, 
£11 10s.; plates, £10; £10 10s. und £11 for ordinary, best, and 
double best qualities respectively; and treble best plates, £13; 
best rivet iron, £11 10s.; and Ravensdale hoops, £9 7s. 6d. 

Excellent reports are current on ’Change here of the condition 
of the steel rail trade. The South Wales makers especially are 
understood to be experiencing a very increased demand on 
foreign account, and that the orders on the books will give full 
employment for some months ahead. Prices have now risen to £7 
per ton for heavy sorts as against £4 2s. 6d. only twelve months 
ago; and light rails have risen to £810s. and £9. Heavy steel 





sleepers have advanced to £7 10s. and £7 1lis., and light sleepers 
to£8 10s. 
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The manufacturers of iron wire in Birmingham, Warrington, 
and Manchester, have decided on a further advance in iron wire 
of £1 per ton, and circulars to that effect have been issued to 
customers. The advance is necessitated by the great increase in 
the cost of production. 7 Wire nails have also advanced £1 per ton. 
There is great activity in all branches of the wire trade, especially 
for Australia and New Zealand, the German manufacturers having 
ceased to be competitors in the English and some of the colonial 
markets. , 2 ; 

The business in minerals keeps very brisk, and the supplies of 
cokes, coal, and ores, are still within makers’ requirements. The 
colliery owners are pressed to the utmost to fill the boat and _rail- 
way traffic tendered at the pits, and prices are very strong all 
ound, 

. The Midland Coal, Coke, and Iron Company has been formed 
for the purpose of acquiring and working, as one united concern, 
the collieries near Newcastle, North Staffordshire, belonging to 
Messrs. Cooper and Craig, and the adjoining properties of Apedale 
and Chesterton, with the collieries and blast furnaces and iron- 
works there belonging to Mr. J. H. Edwards Heathcote, M.P. 
The authorised capital is £375,000, in £10 shares, and a similar 
amount in mortgage debentures. 

The adjourned National Conference of Miners commenced on 
Wednesday, in Birmingham, under the presidency of Mr. B. 
Pickard, Delegates were present representing 101,338 
miners, the districts beimg Yorkshire, Lancashire Federation, the 
Midland Federation, Somerset, Forest of Dean, Warwickshire, 
Ayrshire, Nottinghamshire, Leicestershire, Monmouthshire, North 
Wales, Cumberland, Stirlingshire, and South Derbyshire. The 
most important matter for consideration is the Eight Hours’ Bill ; 
and other matters for consideration are the Employers’ Liability 
Bill ; how to remedy defects in the Mines’ Act, 1887 ; what action 
should be taken to get working men appointed as : ub-inspectors of 
mines; how to prevent the employment of unskilled labour in 
mines; the International Conference of Miners at Berlin; the 
wages question ; and the position of the conference with regard to 
mining royalty rents, It is expected that the conference will last 
several days. 

In the metal-working trades of Birmingham there is rather more 
activity at date in the Colonial markets, and especially Australia, 
whence cable orders for galvanised sheets, wire-fencing machinery, 
and tubes are arriving rather freely. Merchants report favourably 
also of South Africa, and especially the gold mining districts of the 
interior. But there is reaction in trade with Brazil and the River 
Plate, and Indian orders, mostly for goods of the cheaper descrip- 
tions, are of very moderate extent. 

The leading Birmingham and Leeds manufacturers have 
announced a further advance of 10s. per ton in cut nails, making 
the price £11 5s, per ton, and shoe bills £13. The patent wrought 
iron hinge manufacturers have also advanced prices by a further 
reduction of 24 per cent. in discount. The Wednesbury spring and 
axle makers have advanced prices by a reduction in discount of 5 
er cent. This is understood to be almost the first time that com- 
jined action has been taken in this trade. 

During the autumn of last year no fewer than five statutory 
notices of electric lighting schemes were referred by the Birming- 
ham City Council to the General Purposes Committee for consider- 
ation. Of the four schemes other than that proposed by Messrs. 
Chamberlain and Hookham—now the Steusindieees Electric Supply 
Company—and which has received the sanction of the Council, 
only one has been persevered in, namely, the order applied 
for by the Birmingham House-to-house Electricity Company. 
This order, which is promoted by a London company, is 
to authorise the supply of electricity to an area which 
may be described as that central portion of the city which is 
already covered by the Electric Supply Company, and this week 
the sub-committee of the council have reported to the General 
Purposes Committee against sanctioning the second seheme, on the 
ground that it is undesirable to have two companies breaking up 
the streets in the centre of the city. 

A towns’ meeting, held at Worcester, to consider the proposed 
improvement of the Severn navigatien from Cardiff to that city, 
have confirmed the action of the City Council, which body had 
proposed to contribute £500 towards obtaining a Bill for carrying 
out the scheme, and £5000 towards the cost of the scheme itself. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—A general lull seems to have come over the iron 
trade of this district, and certainly for the present, at least, a 
check has been given to the recent too rapid upward movement in 
prices. Speculative holders in iron are in many cases showing an 
anxiety to realise, with the result that there is a good deal of 
underselling going on. No general belief is, however, entertained 
of any permanent break-down in prices, and, so far as what may be 
termed really legitimate trade is concerned, there is still a strong, 
healthy tone. ‘I'he chief iron-using branches of industry show no 
indications of any slackening off, and there is every prospect of a 
continuance of the present large requirements for actual consump- 
tion, whilst the outlook as regards wages and the price of fuel, 
especially coke, is certainly not in the direction of any lessening 
cost of production, The present condition of the market is mainly 
the result of over-speculation, and not likely to be more than of 
temporary duration; but for the t it rily causes a 
somewhat uneasy feeling, and both buyers and sellers are very 
unsettled as to the course of action they should pursue. 

There was about an average attendance on the Manchester Iron 
Exchange on Tuesday, but only a small business was being put 
through, and there was generally an easier tone so far as prices 
were concerned, The very pose, Hine Pg fall in warrants necessarily 
has a depressing effect upon the market here, and although it is 
well understood that this is the result simply of speculative opera- 
tions, and not of any real slackening off in the actual requirements 
for consumption, it has a tendency to check buying for the present. 
Consumers, who are generally well bought for their requirements 
over the next two or three months, prefer to wait rather than give 
out further orders of any weight just now, and the business doing 
in pig iron is restricted to very limited proportions. Makers do not 
give way to any appreciable extent, as in most cases their books 
are well filled over the next two or three months, and they prefer 
to work on with their contracts rather than attempt to force 
sales; but there is not quite that firmness generally, and there 
would be more disposition to entertain offers. The comparatively 
low prices at which warrants can now be bought are so much under 
makers’ quotations that buyers, where they are actually in want of 
iron, are tempted to purchase warrants; and there are also a good 
many cheap second-hand parcels of iron upon the market, but even 
at prices which would have been readily paid only a few weeks 
back there is a good deal of hesitation about buying. The 
business coming int» the hands of makers is necessarily, 
under the circumstances, very limited. For Lancashire pig iron 
quotations remain nominally on the basis of about 76s. 6d. 
for forge to 77s. 6d. foundry, less 25, delivered equal 
to Manchester, but at these figures only occasional very 
small lots have been booked, and these chiefly where the rates of 
delivery are more favourable than for Manchester. For district 
brands of pig iron, quoted prices are also without material change 
from last week, Lincolnshire averaging 75s. to 76s. up to 77s. 6d., 
less 25, as the nominal quotations in some instances, and Derby- 
shire from 77s. 6d. up to 80s, less 24, for the best foundry brands 
delivered in the Manchester district. The price at which North- 
country iron can, however, now be bought is bringing Middles- 
brough iron into ful petition with district brands, good 
foundry Middlesbrough being readily obtainable at about 73s. 4d., 
net cash, delivered equal to Manchester. 

_ In Scotch iron prices have been irregular. Recently, Eglinton 
iron taken out of store has been offered in this market at very low 











prices, considerably under those quoted by makers, and evidently 
there has been a determination on the part of makers to fight 
down this competition of the cheaper store iron. For delivery at 
the Lancashire ports, merchants’ quotations have varied from about 
68s. to 90s., whilst nominally makers’ prices have been about 71s., 
but upon this last-named figure they have given way considerably 
during the past week. The better class Scotch irons, on the other 
hand, have shown an upward tendency. 

Hematites remain steady at about 90s, to 92s, 6d., less 24, for 
good foundry qualities delivered in the Manchester district. 

In the manufactured iron trade there is a fair business doing, 
with quoted prices generally strong at about £8 15s. for Lanca- 
shire to £9 for North Staffordshire bars delivered in the Man- 
chester district, but local makers in some instances might possibly 
accept actual specifications at a little under their quoted list rates. 

For steel boiler plates there have been fair inquiries, althou.h 
not very much business, buyers being evidently anxious to 
test the market. Prices have eased down certainly from the top 
figures which were being quoted by local makers, £11 15s. being 
now about the average figure both for Scotch and Lancashire steel 
pos delivered to consumers in the Manchester district, and some 
yusiness has been done at these figures, 

In the metal market the drop in the price of copper has tended 
to check buying at the advanced rates which were quoted last 
week, and there is very little new business coming forward. Manu- 
facturers, however, are so fully sold over the next few months, 
that they are not at all anxious to book further orders at present, 
and are quite in a position to hold out for their full list rates. 

The condition of the engineering branches of industry remains 
much the same as reported last week. Activity is fully maintained 
in all departments, and the reports continue to the effect that there 
is new work coming forward more than sufficient to replace con- 
tracts as they run out. In fact, in many cases engineering firms 
have to allow business to pass by them, as they are unable to enter- 
tain further orders where anything like reasonably early delivery is 
required. 

Messrs. Monks, Hall, and Co., of Warrington, are enlarging 
their present works by the erection of an additional forge, which 
will contain eight puddling furnaces and two ball furnaces. 
Powerful engines for the new forge are being supplied by Messrs. 
Sharples, of Ramsbottom ; the forge train, which will be 19in. in 
diameter, is being supplied by Messrs. Taylor and Farley, of West 
Bromwich, and Messrs. Fennyhough and Sons, of Stalybridge, are 
putting down six steel Rastrick boilers. The new forge will turn out 
from 180 to 200 tons of puddled bars per week, and this addition to 
the works has been absolutely necessary, owing to the difficulty which 
the firm have experienced in obtaining sufficient supplies of 
puddled bars for their rapidly growing trade. When the addition 
is completed the Warrington works will cover about fourteen acres, 
and will consist of three forges and four rolling mills, capable of 
turning out from 700 to 750 tons of finished iron per week, whilst 
in addition the firm have works at Wigan capable of turning out 
275 to 300 tons of finished iron and steel per week. In view of 
the completion of the Manchester Ship Canal, Messrs. Monks, 
Hall, al Co. have also added to their works a wharf frontage to 
the river, 170 yards in length. They are already, at certain times 
of the tide, enabled to ship goods direct to Liverpool ; but when 
the Canal is opened, a permanent depth of 8ft. of water is to be 
maintained at their wharf, so that they will have access to the 
Ship Canal at all times, and this will place the works in a very 
favourable position for water carriage to Liverpool and Manchester 
and also to the port of London, at greatly reduced rates. 

In the coal trade there is a general quietening down, and supplies 
of all descriptions of fuel are ample to meet requirements ; the 
better qualities of round coal for house fire purposes are accumulat- 
ing in stock at some of the collieries. Prices have eased down 
somewhat from the top figures which were recently being quoted, 
and at the pit mouth now average about 13s. for best coals, 11s. to 
lls. 6d. for seconds, 9s. 6d. to 10s. for steam and forge coal, 8s. to 
8s. 6d. for burgy, and 7s, to 7s. 6d. per ton for slack. 

For shipment there is a less active inquiry, with prices easier ; 
lls. 6d. to 12s. are still the quoted figures for good qualities of 
steam coal delivered at the ports on the Merssy, but less than this 
is being taken in many instances. 

Supplies of coke for iron-making purposes continue a serious 
difficulty, and prices are exceedingly firm at full rates. Local made 
cokes range, according to quality, from 21s. and 22s. up to 25s. per 
ton at the ovens; whilst Yorkshire cokes range from 25s. to 30s. 
per ton at the ovens, and orders for any quantities are difficult to 
place even at these figures. 

Barrow.—Several fluctuations have been noticed in the hematite 
pig iron trade during the past week. There has been no deprecia- 
tion in the actual demand, however, as both on home and foreign 
account consumers haveshown that they require very large deliveries 
forward, and this irrespective of the fact that the orders in hand 
are already very large, makers having, generally speaking, sold 
forward well on to next autumn. Hematite warrants, however, 
have shown a decline, and the ‘‘ bears” have been running prices 
down ina manner which is at variance with the probabilities of 
the immediate future. Makers have been holding firmly to prices, 
and while in some special cases prices have been as high as 84s. to 
85s. per ton net f.o.b., for Bessemer qualities, the general quotations 
have been 82s. per ton, with 81s. 6d. for No. 3 forge and foundry 
iron. Onthe other hand, owing to the depression in warrants, 
business has been done at as low a figure as 72s. 6d. per ton, 
but on Wednesday this price was improved upon to the extent 
of 3s. 3d. per ton, business having been done at 75s. 9d. at a 
month. There is only one opinion as to the immediate future 
of the hematite iron trade, and that is, that the condition of the 
market is such that prices are bound to return to the figure at 
which they stood at the beginning of the year. This belief is 
strengthened because of the fact that the sales of warrants have 
been conducted at from 8s. to 10s. below the actual cost of pro- 
duction, and the further fact that not only is raw material scarce 
and increasing in value, but labour troubles are anticipated to 
cause some difficulty in the future, which will mean further 
increase in cost. 

There are fifty-six furnaces in blast out of seventy-nine. Stocks 
of iron have increased during the week to the extent of 1305 tons, 
and from the beginning of the year to the extent of 1625 tons. 
The amount of stock now held represents 383,273 tons. 

Shipping is fairly busy, but does not show the same activity as 
last year. The shipments from West Coast ports, during the past 
week, of pig iron, represented 7255 tons, and those of steel, 8839 
tons ; a total of 16,094 tons, compared with 24,242 tons in the 
corresponding week of last year, being a decrease of 8148 tons. 
The total shipments to date this year have been 51,238 tons, com- 
pared with 60,163 tons up to same date in 1889, being a decrease 
so far this year of 8925 tons. 

The steel trade shows no weakness in any of its departments. 
There is a brisk demand for every description of steel products in 
this district, and prices are very firm indeed, the following being 
the quotations :—Steel rails, ordinary, £7 5s.; light and colliery 
sections, £8 10s.; ship plates, £815s.; angles, £7 15s.; boiler-plates, 
£12 5s.; blooms, slabs, billets, and tin-plates, all at £7; hoops, 
£10 10s.; and wire rods, £9 10s. 

Spiegeleisen is getting quite scarce, as a consequence of which 
prices are going up at a rapid rate. 20 per cent. qualities have 
now reached 135s. per ton, and the demand is very brisk. 

Iron ore is in very active demand, and the supply of native 
qualities is limited, with the result that large importations have to 
be made of Spanish hematite, Native qualities are quoted at from 
16s. to 20s. per ton net at mines, and Spanish ore is being bought 
at 16s. 6d. delivered. 

Shipbuilders and engineers have secured a few new contracts, 
which are calculated to make them busier in the immediate future. 

Coke is still very scarce, and there does not seem any immediate 
chance of an increased supply. East Coast qualities are selling up 
to as high as 35s, delivered. 

The firm of Westray, Copeland, and Co., has been floated, 





and the shares allotted, and the new company, under the 
managing directorship of Mr. C. J. Copeland, promises to secure a 
very large share of engineering work, both in the general and 
marine departments, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is a ae reaction in the iron trade in these parts, in 
sympathy with the weakness evident in the Glasgow district. This 
has extended to the share market, where the stock which went up 
most rapidly has had a relapse, though not to any serious extent. 
Iron merchants regard the check as only temporary, but express 
themselves as not disappointed thereat, hoping it may have a 
steadying effect upon the action of speculators, and prevent the 
tendency to reckless rushing up of values, which has been too 
apparent during the last few days. Trade continues as brisk as 
ever in all the principal departments of the heavy industries, and 
the demand for railway material is so excessive that there is no 
likelihood whatever of raw material being lowered. In fact, while 
I write, hematite, foundry, and forge irons continue at last week’s 
quotations. Steel tires, axles, and springs keep at the figures 
which have now ruled for a fortnight. The slight depression in 
the pig iron market, caused by over-speculation, led to several 
small firms giving way and reducing their rates, but these have 
not affected the bulk of the trade done in that commodity. 

The Sheffield rolling mills have opened the new year with 
abundant orders in hand, in every variety of steel used in the local 
trades. There was a good deal of complaint sometime ago, when 
the rolling mill proprietors found it needful to reduce discounts. If 
the present activity is continued—ané there is little doubt of it, so 
far as indications go—it is not improbable that still further steps 
may be taken to get higher prices for rolling. For months orders 
have come in freely, without the slightest solicitation. Thin gauge 
sheets are now in exceptional request. These are paid for at a 
considerably higher rate than the thicker ones, but they are so 
light that the work is not so remunerative as other classes. An 
immense amount of wire for telegraph, telephone, electric supply, 
and similar purposes, is being cummed in the rolling mills and other 
establishments. 

Edge tools, joiners’ tools, all kinds of hardware used by artisans, 
as well as for toy purposes, saws, files, &c., continue in remarkable 
demand. The Christmas holidays were curtailed, and the New 
Year ‘‘ play” given up altogether, in the hope of overtaking work 
on the books; but the New Year began with considerable arrears, 
and faster than these can be worked off fresh ‘‘lines” come in. 
The 10 per cent. advance in wages, which was resisted feebly for a 
time, is now being given all round. The employers, with raw 
material and fuel twice as dear as in the end of 1889, and labour 
10 per cent. higher, can scarcely hope to make contracts now run- 
ning very profitable; but all new requirements are being taken 
with a view to recent advances and a prudent eye to the contingen- 
cies of the spring. 

A trade, which was at one time regarded as one of the dying 
industries, is again reviving rapidly—that in scissors. German com- 
petition has been excessively keen in scissors for domestic use, par- 
ticularly those in the cheaper qualities. The Germans are not an 
inventive race in articles of household utility, but they are smart, 
even to sharp practice, in taking advantage of English notions, 
adapting them to foreign requirements, and putting them on the 
market at marvellously low prices. The Americans, on the other 
hand, beat both English and German in the tailors’ scissors, which 
are perhaps the most important branch. American-made tailors’ 
scissors are preferred even in Sheffield. The Merchandise Marks 
Act has had a deterrent effect on fraudulent imitations of Sheffield 
goods, and all repression of spurious production tells in favour of 
Sheffield manufacturers. 

Sheffield cutlery and silver-plating firms are somewhat exercised 
over the supplies of ivory which are likely to come to hand during 
the present year. At Liverpool, on the 21st, about nineteen tons, 
principally Gaboon and Angola, were offered. It was of fair 
quality. Buyers were present from the Continent, America, 
London, and Sheffield. The prices were, on the average, £3 per 
ewt. higher than at the last Liverpool sale in October, which would 
make the value about the same as at the last London sales. Owing, 
it is supposed, to cholera, or some similar cause, there is little 
demand among the natives of Africa for ivory bangles, and prices 
for that kind were rather easier. It was mentioned at Liverpool 
that there were signs of a revival in the trade. The London sales 
commence on the 28th inst., when it is anticipated 95 tons will be 
brought forward, of which, it is expected, 47 tons will be West 
Coast African, 33 tons East Indian Zanzibar, &c., and 7 tons 15 cwt. 
Egyptian, Alexandrian, kc. At Antwerp, on the 5th February, 
about 20 tons will be offered. 

Messrs. Logan and Hemmingway, the well-known contractors, 
have had their tender accepted by the Manchester, Sheffield, and 
Lincolnshire Railway Company for the construction of their new 
Derbyshire line from Bergerton to Chesterfield. Messrs. Logan 
and Hemmingway made the Ma ter, Sheffield, and Lincoln- 
shire line from Woodburn Junction through Rotherham to Mex- 
borough, the Darnall branch line, with the well-known curve in it, 
and the railway from Chester to Connah’s Quay. The Right Hon. 
Earl Manvers, who is Lord of the Manor of Beighton, is to turn 
the first sod at Beighton on February 7th. The work is to be com- 
pleted within eighteen months. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron trade was in a somewhat unsettled condition 
during the whole of last week. Warrants fluctuated in an un- 
accountable manner, and the steady flow of legitimate business 
was much interfered with. At the market held at Middlesbrough 
on Tuesday but few transactions took place. At the beginning of 
last week No. 3 g.m.b. realised 61s. 6d. per ton for prompt deli- 
very, but on Tuesday merchants were quoting 58s. 6d. without 
obtaining orders. Makers, however, have not reduced their prices 
to anything like the above extent. They say that evenat 60s. per 
ton they cannot produce without loss if present prices have to be 
paid for materials and labour. Asa rule, they decline to quote at 
all, as they have an abundance of contracts on their books, and 
can afford to wait. Forge iron can be purchased at about 6d. per 
ton less than No, 3. 

Speculators are again active, and weak holders are being forced 
to realise at the reduced prices. The fall in warrants has been 
about 3s. 9d. per ton in a week, namely, from 60s. 9d. per ton to 
57s. Shipments continue exceedingly scanty; but stocks both at 
Middlesbrough and Glasgow are decreasing, nevertheless. Connal 
and Co.’s Middlesbrough stock was on Monday last 183,508 tons, 
which corresponds to a reduction of 700 tons for the week. At 
Glasgow they held 919,285 tons, or 7517 tons less. 

Finished iron manufacturers will not need fresh orders for some 
time to come, but their prices are somewhat easier in sympathy 
with the fail in pig iron. Ship-plates were on Tuesday queted at 
£8 per ton, angles at £7 15s., and common bars at £8, All free 
on trucks at makers’ works less 24 per cent. discount. 

The demand for steel continues good, and prices are maintained. 
Ship-plates are quoted at £9, angles at £8 10s., and heavy rails 
at £7. 

The discrepancy between quoted and realised prices, after a con - 
siderable alteration of market values, has often been dwelt on. So 
has the difficulty of getting workmen to understand and appre- 
ciate such matters. Presumably they do not really wish to 
destroy the goose which lays their golden eggs, and if so, their 
deliberate of frequent attempts to take her life, can only be the 
result of ignorance, The bearing of these remarks will be obvious, 
from what happened at the meeting of Durham coalowners, at 
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Newcastle, on Tuesday last. A deputation from the miners of 
the county attended, and said they desired ‘“‘to discuss the 
necessity of giving to all classes of workmen in the county a 
further advance of 15 per cent.” Having regard to the current 
quotations for coal, the men consider themselves justified in asking 
for the advance now sought. After considerable discussion, the 
reply of the owners was to the following effect :—They are unable 
to make any further advance, unless and until a much higher 
invoice price of coal is realised than has yet been obtained. The 
public accountants have ascertained that the average selling price 
tor the three months ending December 31st, 1889, was only 
5s. 9°88d. per ton. According to the recent sliding scale 
agreement, this would make wages 13} per cent. above the 
standard. But, as a matter of fact, the wages are now 25 per 
cent. above, they having been brought up to that point by the 
special advance of 10 per cent. given only five or six months since 
in anticipation of higher prices yet to be got. The owners hope 
that the men will take means to verify these figures, so that the 
serious misapprehension under which they now labour may be 
removed. It arises no doubt from their taking newspaper prices, 
which affect only a few recent sales, as applying to the entire 
volume of trade. The owners’ decision will forwarded to the 
various lodges in the county for consideration by the miners. 

It is curious how fond certain men of the vagrant fraternity seem 
to be of sleeping on slag heaps, notwithstanding the danger they 
thereby incur. Only a few months since a portion of the body of 
a man was found near one of the Middlesbrough ironworks, the 
remainder having been burnt to a cinder, from the tipping of a hot 
slag ball above the spot where he had lain. A similar accident 
ocurred on Monday last, at the Aireside Steel Works, near Leeds. 
Nevertheless, the Middlesbrough stipendiary has just had to 
s2ntence another man to a period of imprisonment for attempting 
the same thing at another slag heap in the neighbourhood. This 
man had several times been driven away, but always returned, and 
there was no alternative but to take legal proceedings against him. 

The works of Messrs. George Wythes and Co., situated at 
Fighting Cocks, near Darlington, have just been purchased by Mr. 
Joseph Tarbock, of Middlesbrough. They consist of four blast 
furnaces with the usual accessories. They were built about sixteen 
or seventeen years ago, and for a time were carried on with 
success. When, however, the value of Cleveland pig iron fell to 
a serious extent they were put out of blast, and have so 
remained for several years. The stoves are not of the regene- 
rative order, and will probably be re-modelled before being set 
to work. The works have a slight advantage, as compared 
with those in the Middlesbrough district, in their greater proximity 
to the Durham collieries. The same applies to limestone. They 
will, however, be at a disadvantage as regards ore, and also as to 
the shipment of finished products. It is rumoured that it is the 
intention of the purchaser to make hematite pig iron from Spanish 
ore imported at Middlesbrough. The fashion of converting iron- 
making concerns in the North of England into limited companies, 
still extends. The most recent case is that of Fry, Janson and Co. 
These works mainly belong to Mr. Theodore Fry, M.P. for 
Darlington. The new company will be what is called a “ private 
limited,” the other shareholders being mainly friends and relatives 
of Mr. Fry, or officials in his employment. The general public 
have not been invited to subscribe. The total capital is £20,000. 
The plant consists principally of bar mills for the manufacture of 
finished iron. 

Some few years since strenuous efforts were made by various 
philanthropic gentlemen at Newcastle-on-Tyne to extend the 
benefits of the Cambridge University Extension scheme to the 
miners of Northumberland. Courses of scientific lectures were 
organised, and arranged so as to be adapted to persons with but 
little general education. These were carried on for some time, 
and promoted with considerable energy by the committee, the 
lecturers, and a few working men of superior calibre. But, un- 
fortunately, as a whole they were a failure. Probably the North- 
umberland miners have not time or energy after their day’s work 
to cultivate their minds. Possibly they are too much taken up in 
trades union matters to care for anything else. The committee 
think that perhaps they may take to literature better than they 
have taken to science, and they are now arranging for Mr. Moulton. 
a well-known Cambridge lecturer, to go to Backworth, a North- 
umberland colliery centre, and give a course of lectures on the 
works of Shakespeare and Goethe. If this does not succeed, they 
wili not make any further efforts. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been depressed during a great 
part of the week. There has been a fair business in warrants, but 
at lower prices. The demand for consumption and export is easily 
met, and, as the speculative account is large, it has been difficult 
to maintain prices. The past week shipments of pig iron were 
6411 tons, against 9399 in the same week of 1889, and they included 
5003 tons shipped coastwise, 200 to South America, 992 to Australia, 
152 to France, 730 to Italy, 55 to Belgium, and 80 to Spain. The 
stock in Connal and Co.’s Glasgow stores continues to be reduced 
at the rate of about 5000 tonsa weck. There are eighty-eight 
furnaces in blast, compared with seventy-nine at this date last 
year. 

The current prices of makers’ pig iron are as follows :—Gart- 
sherrie, f.o.b., at Glasgow, per ton, No. 1, 78s. 6d., No. 3, 71s.; 
Summerlee, 79s. and 72s.; Langloan, 80s. and 72s.; Coltness, 
80s. 6d. and 72s. 6d.; Calder, 78s. 6d. and 70s.; Clyde, 75s. and 
67s. 6d.; Carnbroe, 64s. and 63s.; Monkland, 62s. and 61s. 6d.; 
Govan, 62s. and 61s. 6d.; Glengarnock, at Ardrossan, 78s. and 
70s.; Eglinton, 65s. and 64s.; Dalmellington, 71s. and 70s.; 
Shotts, at Leith, 80s. 6d. and 72s, 6d.; Carron, at Grangemouth, 
81s. and 74s. 

Since the beginning of the year there has been a very decided 
falling-off in contracts for the building of new vessels. This is due 
partly to the great rise that has taken place in the cost of construc- 
tion, and partly to the general decline in freights. The owners of 
vessels are also held back, in the meantime, to some extent by the 
great additions which have been made during the past year to the 
effective carrying tonnage of the country. 

The scarcity of shipbuilding specifications has very materially 
reduced the inflow of new orders in the steel trade. But the 
amount of work on hand is so great that this circumstance occa- 
sions no anxiety at present. The prices of steel are firm, as 
follow :—Ship-plates, £10; boiler-plates, £11; bars, £9 5s.; and 
angles, £8 15s., all less 5 per cent. discount. 

In the malleable iron trade a somewhat quieter feeling prevails, 
as a result of the fall in prices in the pig iron market. hether 
this feeling will be temporary or otherwise will, it is believed, 
depend largely on the future course of that market. While 
merchants hesitate to enter on fresh business at present, makers 
are very well supplied with work, and they are not inclined to 
recede from the top prices. They quote common bars from 
£8 12s. 6d. to £8 lis. 6d.; best bars, £9 2s. 6d. to £9 7s. 6d.; 
sheets, £10 10s.; plates and hoops, £9 10s.; nail rods, £8 15s.; and 
angles, £8 12s. 6d.—these prices being less 5 per cent. discount for 
cash in one month after delivery. 

A contract for 16,580 tons of cast iron pipes for Queensland has 
been received by Messrs. Robert Maclaren and Co., of G Ww, 
and one or two other orders for pipes have been placed with local 
founders, Existing contracts are being rapidly worked off, and 
there are few new ones in prospect. 

During the past week the shipments of iron and steel manu- 
factured goods from Glasgow embraced locomotives valued at 
£11,000, for Buenos Ayres, and £570 for Natal; machinery, £13,800, 
of which £4800 went to Sydney, and £3571 to Calcutta; steel goods, 
£5037 ; sewing machines, £2816; and general iron manufactures, 
£50,000, of which £11,670 went to Calcutta, and £10,814 to Rio 
de Janeiro, : 
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In the coal trade busi is with a many diffi- 
culties. The belief that the miners’ strike in Belgium was at an 
end, brought a number of telegrams from the Continent at the close 
of last week to cancel shipments from this country. But the sub- 
sequent renewal of labour troubles both in Belgium and Germany, 
as well as in France, is expected to increase the demand for export. 
The home consumption is on a very extensive scale, and full 
supplies are obtained at high prices. : 

Only one or two coalmasters in the Lanarkshire district have 

to advance the miners’ wages, and that to the extent of 6d. 
instead of 1s. per day, a week hence. The refusal of the great 
bulk of the masters to concede the advance has strengthened 
the agitation among the miners for restricting the output, and the 
leaders of the men are now trying to induce them to work only 
four days of eight hours per week. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir is but natural that after a great storm there should be a 
“ spattering,” and this has been the case here, a quiet kind of fusi- 
lade between colliers and representatives. Now, all seems at 
peace, and the sliding scale has been signed, binding upon each for 
six months, and the colliers have had an advance of 74 per cent. 
This insures a steady output for six months, and enables coal- 
owners to arrange contracts of considerable extent with certainty. 
The attitude of the 5 ag | of the colliers, during the late dispute, 
has been excellent. They have enjoyed the benefits of the pro- 
gressive advances, and were determined not to let coal shipments 
go north if it could be avoided. They have found that a strike in 
the North of England benefits Wales, and vice versd. 

With a good sound sliding scale every one now appears satisfied. 
The basis is a broad and liberal one, and there is no reason it 
should not last as long as the old scale. Inthe new scale, as might 
be expected, Sir W. T. Lewis has been the guiding hand. 

The coal trade was very brisk last week, and again, over the 
large total of 200,000 tons were sent foreign from Cardiff ; Newport 
coasting total was only 12,000 tons; Swansea, a fair average— 
nearly 28,000 tons. Prices ruled firm ; best steam is selling from 
lids. to 15s. 3d.; seconds, 14s. to 14s. 6d.; while other classes of 
coal not of high standing, but saleable at the present juncture, 
realised 13s. 9d.; small steam was in fair aeneel at 7s. to 7s. 3d.; 
house coals command the exceptionally high price quoted last, 
though I hear that in some districts the last advance of price 
locally has been withdrawn. Prices are—Rhondda, No. 3, 14s. 3d. 
to 14s. 6d.; a secondary class coal is selling at 13s.; small bitu- 
minous is again going up, and must as the needs of coke makers 
advance, prices now are Tis. 3d, Little can be had for 11s., though 
this is quoted. 

Another ‘‘ boom” has setin fcr coke. Makers have found out- 
side trade increasing, coke being in demand for the Midlands and 
the North, as well as on the increase here, and latest quotations 
are :—Cardiff, 27s. to 28s. f.o.b.; home prices at ovens are up ls. 
to 1s. 6d. 

The new coal projects are progressing well in all directions. The 
report from the new Dowlais sinking is satisfactory. This week 
Cwmnantllwyd seam, a well known good coal, was struck at Prim- 
rose’s Colliery, Pontardawe. The vein is 5ft. thick, and cannons 
were discharged, and great public rejoicing shown on the occasion. 

Standing orders have been reported as complied with by the 
Bute Docks Bill and the Rhondda and Swansea Bill, two important 
bills for the several districts. 

The Severn navigation scheme is meeting with a good deal of 
support, and the encouragement given by Cardiff was favourably 
commented upon at Worcester on Monday. One illustration of 
the benefit from a ‘‘sea rate” versus a railway rate was cited in the 
case of a cargo of petroleum to Birmingham from Cardiff, which 
was charged at 4s. 8d. per ton, the railway rate being 20s. 8d. per 
ton. 

The iron and steel trades continue to be very satisfactory, though 
it is generally admitted that pig iron has gone up too high, and 
that more is represented by ‘‘ paper” than trade, good as it is, 
warrants. In the case of hematites, it is candidly admitted that 
if the advance had been from 45s. to 60s., this would have been 
viewed as a natural , justified by the industrial improve- 
ment throughout the country, but to reach 82s. 6d. is to tempt to 
as sudden a collapse. 

I referred to the action of local authorities in trying to get iron- 
works and collieries revalued for assessment. is was carried out 
a few days ago at Cyfarthfa and Dowlais. The chairman of the 
Bessemer Committee at Merthyr said that he had found in 1876 
Dowlais stood at £15,500 in the aggregate, but it was reduced to 
£13,500. Cyfarthfa was rated at £3500, but it was advanced 
to £4500. He now proposed that Dowlais should be put 
back to £15,500, and Cyfarthfa advanced to £7500. The 
Committee had obtained returns from each of the works, 
and it was upon these that the alteration was le 
The period taken was from the pee ending September 29th. 
From these it appeared that Dowlais Works had produced, and 
sold, 150,000 tons of steel, and Cyfarthfa 71,000 tons. Before the 
same t ittee a question was brought forward as to 
the s ted unequal rating of Cyfarthfa Castle Colliery and 
Messrs. Nixon’s, which adjoins, the first being 7d. per ton, and the 
other 10d. When the valuation was made it was based on the fact 
that it cost the Messrs. Crawshay more to send to port than it did 
Messrs. Nixon; but now Messrs, Crawshay had a new railway, which 
equalised. The Committee came to no decision; but it would 
appear a curious bit of reasoning on the part of the objectors, as 
the Messrs. Crawshay must have incurred a considerable outlay in 
putting themselves on a level with Messrs. Nixon. 

A good deal of bar iron has been sent to Lisbon this week. 
Consignments elsewhere and of rails have been few, but a good 
steady home trade is being done, and prices are firm. On ’Change 
at Swansea this week the fluctuations of pig were not regarded as 
important, and the firmness with which prices generally were held 
was attributed to the rigidity in the market for coal, coke, and 
iron ore, and until there is a marked declined in these, prices must 
remain. Exchange quotations are: Pig, 59s. 11d.; hematite, 
73s. 43d. 

Welsh bar, £8 5s. to £8 10s.; steel rails, heavy, unchanged ; 
light, up to £8 15s.; steel sheets, £11 to £12; Bessemer bars, 
£7 15s; Siemens, £8 2s, 6d. to £8 5s. 

The tin-plate makers are very firm, notwithstanding doubtful 
reports from Liverpool. Quotations are kept up, and buyers are 
told that unless the market quotations are given, there will be no 
other resource when present orders are run out than to stop the 
works. Judging from the consignments sent off, and the activit 
at the works, “this must be some time first. Cokes are pea: f 
16s. to 16s. 3d.; Bessemer, 16s, 6d. to 16s. 9d.; Siemens, 17s. 6d. 
to 17s. 9d. Stocks held are large. 

Dock continues to forge ahead in shipments, and last week 
gave a total of 70,500 tons. 

Two provincial local managers of railways—Mr. Conacher, of the 
Cambrian, and Mr. Hurman, of the Taff Vale ve interesting 
evidence before the commission sitting to inquire into railway 
rates. Mr. Hurman stated that in 1888 his company carried 
nearly ten and a-half million tons of coal. They had given 15 per 
cent dividend, and one time more. He admitted a falling off at 
present in totals, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


ON the Silesian iron market the general activity of business as 
well as the stiffness of prices have continued. Good forge quality 
has been paid with M, is to 80, foundry pig M. 80 to 85 p.t. The 
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wrought iron and steel works have orders on their books up to the 
second quarter. Prices are unchanged: Bars, M. 185 to 190: 
sectional bars, M. 200; boiler plates, M. 230 to 240; sheets, M. 240; 

In consequence of good demand and brisk activity, business 0, 
the Austro-Hungarian iron market has been developing most 
satisfactorily during the first weeks of the new year. There is a 
very strong demand for pig iron, prices retaining their firmness, 
The wrought iron business has lost nothing of its former briskness ; 
bars and sectional iron are in steady request. An advance on bars 
and girders is generally proposed. 

The state of the French iron industry has not changed. So lon» 
as the advanced prices find no support in demand, there can be 
no talking of firm notations, and the fact is that makers are selling 
under list rates. A tendering for 6000 t. steel rails went of 
without any result, the works being uncertain about prices. For, 
the mines refusing to be tied by contracts, they could not know 
what they would have to pay for fuel. A works near Valenciennes 
has received an order for 100 t. bolts, at 385f. p.t., from the 
Chemin de fer du Nord. 

A lull prevails just now on the Belgian iron market. Under the 
present precarious state of the coal market there is no probability 
of entering contracts at long dates, still prices are extremely firm, 
The uncertainty of business is still increased by coals being only 
to be had with difficulty, and at high prices, from England and 
Germany. Coals from Scotland have been sold at 23f. p.t. Some 
works were obliged to cease working altogether. The following 
are the present notations set against those of last year: 


Ist Jan., 1889 Ist Jan. 1890, 
f 


frs. rs. 
Luxemburg foundry pig 40 00 
.” are 63 110 
Good forge quality 58 105 


Luxemburg forge... ..  .. Se Te ee ee ane mee 


Bars, No. I., free station 120 180 
Bars, No. L., free Antwerp 115 180 
Girders, free station 120 1) 
Girders, free Antwerp .. 150 10 
Serr 135 
Sheets No. II. 155 
Thin sheets 185 
| CT mm mee | 
Steel rails, free Antwerp .. .. .. «.. 175 





The prices free Antwerp are for export. 

Cockerill offering lowest, at 122°95 crowns p.t., received an order 
for 4300 t. steel rails for the Danish State Railways. German 
works asked 140 to 145 crowns. Of 48 Belgian blast furnaces 33 
are in full blow. Production of pig iron was in December, 1889, 
82,305 t., being 6665 t. more than in December, 1888. Under the 
firm of ‘‘ Société anonyme des Minerais de Manganése et de fer du 
Rhin,” a company has been formed for exploring the mines of 
Nassau. The joint stock is 2,000,000f. 

The strike of the Belgian miners has hitherto met with general 
sympathy on account of the long hours and low pay of which 
they justly complain ; when, therefore, after a long struggle they 
had obtained promises that shorter hours and higher wages should 
be granted, general satisfaction was felt and expressed. But, 
alas, the masters had agreed ex principe—this in Belgium may 
mean almost anything—and now we find that on the 17th inst. 
new difficulties had arisen. A very different case is brought 
before the public by a proposed new strike of the Rhenish-West- 
phalian miners. Not contented with eight hours’ work and very 
good wages—in many cases as much as 2Q per cent. advance on 
former fair pay—they now bring forward demands which must, 
to every sober minded person, appear both absurd and o em 

The Rhenish-Westphalian iron market has remained in its 
former firm condition, and a hopeful tone is generally prevailing. 
Last week has brought no change to the Siegerland and Nassau 
ore trade. The output continues strong, while prices are paying ; 
they stand for roasted steel stone M. 18 to 20 p.t. at mines, 
Luxemburg minette is noted M. 2°65 to 3°60 p.t. A firm tone 

revails on the pig iron market. Production was in December, 
Taso, 127,923 t. against 110,362 t. in November. Stocks have 
decreased by 1400 t. Spiegeleisen is at this moment in very good 
request. In foundry and Bessemer no change can be reported, 
both as regards price and demand, but there appears to be an 
increasing demand for basic. On the Rhenish-Westphalian market 
spiegeleisen has been noted M. 102; good forge quality, M. 90 to 
92; No. 2, M. 88 to 89; No. 3, M. 82 to 84; foundry, No. 1, M. 100 
to 102; No. 2, M. 93 to98; No. 3, M. 90 to 92; basic, M. 79 to 82, 
and more ; Bessemer, M. 93 to 96. Luxemburg forge has been 
noted up to 85f. p.t. at works. On the finished iron market a 
lively business is going on. The bar mills are well supplied with 
orders, chiefly from inland. Angles have been raised to corre- 
spond with bars. The plate and sheet mills are in vigorous 
activity; the enhanced prices are paid without questioning, and 
employment is secured for a considerable time ahead. Foundries 
and machine factories are engaged at more or less paying prices. 
The Frankfort Railway Administration has invited tenders for the 
end of January, for twenty-eight passenger and 360 freight cars. 
List prices p.t. at works are as follows:—Good merchant bars, 
M. 200 to 205; angles, M. 207 to 210; girders, M. 140 to 150; 
hoops, M. 202°50 to 210; bars in basic and Bessemer, M. 195 
to 197°50; boiler plates, M. 260; tank, M. 235; sheets, 
M. 250 to 255 ; plates in basic and Bessemer, M. 225; tank do., 
M. 210; sheets in basic and Bessemer, M. 250 to 255. Iron wire 
rods, common quality, M. 180; drawn wire in iron or steel, 
M. 180 to 190; wire nails, M. 180 to 200; rivets, M. 260; steel 
rails, M. 165 to 170; fish-plates, M. 170 to 180; steel sleepers, 
M. 152°50 to 160; complete sets of wheels and axles, M. 380 to 385; 
axles, M. 250 to 255; steel tires, M. 270 to 285 ; light steel rails, 
M. 160 to 165. 

In the Saar coal district it has become necessary officially to 
inform customers of the inability to meet the demand for coal, 
about 20 per cent. of the miners being ill. 

It has lately been decided to fix the opening of the proposed 
Electro-Technical Exhibition at Frankfort on the Ist of May, 1891, 
many of the leading industrial firms of Berlin, Rheinland and South 
Germany having expressed a desire for this postponement. 

The new Prussian Loan about to be selenadeton the purchasing 
of private railways, and further extending the existing system, is 
expected to be between 60 and 65 million marks. 

Antwerp is to have a sailors’ home, open to the seafaring men of 
all nations. The building, for which tenders will be received till 
February 28th, is to be erected in the immediate neighbourhood 
of the docks, and estimated to cost 1,600,000f. Of this sum a con- 
siderable part (300,000f.) has been contributed by a widowed lady, 
well-known for her generous benevolence. 








ATMOSPHERIC Dust.—The annual meeting of the Meteorological 
Society was held on the 15th inst., at the Institution of Civil 
Engineers. Mr. Baldwin Latham, M. Inst. C.E., was elected 
president for the ensuing year. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Robert K. Herbert, engineer, 
to the Mercury; Leonard Backler, engineer, to the Northampton; 
George A, Haggerty, engineer, to the Victoria; Marrack Sennett, 
assistant engineer, to the Pandora; Robert A. Hunter, assistant 
engineer, to the Pelorus. John H. Walton, chief engineer, to the 
Egeria, to date January 12th. 


CYCLES AT THE CRYSTAL PALAce.—The thirteenth annual exhi- 
bition of bicycles, tricycles, and accessories, which will this year 
take place at the Crystal Palace, opens to-day, the 24th, and_pro- 
mises to eclipse all its predecessors in point of number of machines 
to be shown. Not only will the entire floor of the palace and 
courts be covered by exhibits, but this year the ye concert hall 
has had to be thrown open to this use. Even then the space 
appears insufficient, as many manufacturers have been compelled 
to curtail their exhibits, 
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AMERICAN NOTES. 
(From our own Correspondent.) 

New York, Jan. 8th, 1890. 
t year there were 11,719 failures 
in the United States, with liabilities at 140,000,000 
dols., and assets at 70,000,000 dols. The influx 
into the ranks of traders and manufacturers 
during the past twelve months has been very 
large. ‘Thousands have been induced to enter, 
under the temptation of increasing profits. A 
reaction is setting in among the smaller traders, 
because of the increasing failures, Durin, the 
past year interest payments made by railways 
foot up 238,000,000 dols. Adding this to divi- 
dends paid by other corporations and dividend- 
paying concerns, the total disbursements for 
dividends and interest for the year foot up 
340,000,000 dols., as against 316,000,000 dols. for 
1888. 


DurinG the 


There is quite a heavy demand for ocean 
tonnage, and all available vessels are under 
charter for two months to come, The railroad 
companies are again cutting freight rates in the 
West; but this has come to be such a common 
occurrence that the practice attracts but very 
little attention. These irregular rates interfere 
with the calculations of business men, who are 
often at a loss what price to make for goods 
delivered. . 

There is a very active condition of the iron 
trade in every quarter. The output of bitu- 
minous and anthracite irons on January Ist was 
156,000 tons per week. The charcoal iron pro- 
duction is between 12,000 and 13,000 tons per 
week. Very little foreign material of any kind is 
arriving. Spiegel is quoted at 37°50 dols.; ferro- 
manganese is quoted at 95 dols, to 98 dols. Steel 
rails are quoted at 35 dols, Railroad builders are 
estimating on a construction of about 8000 miles 
this year. The manipulators of railway secu- 
rities have not been successful in inducing the 
American public to enter the market. 

Advices from Pittsburg, the iron centre of the 
country, convince us that there is to be a very 
urgent demand for iron all this year, Bessemer 
has advanced to 24°50 dols. This affords a good 
margin. Twelve months ago the ruling quota- 
tions were 16 dols. tc 17 dols. Important develop- 
ments are still being made in natural gas, and 
rich wells are being struck, not only in the old 
territory near Pittsburg, but in isolated localities, 
many hundred miles remote. Geologists and 
experts are at a loss concerning the limits of the 
natural gas territory. It is found frequently 
where it is least expected. Frequently Pittsburg 
mills are obliged to shut down because of a sudden 
failure of the flow, and in some mills the pipes 
have been taken out, and bituminous coal restored. 
In a general way, however, the manufacturers are 
inclined to stick to gas, and rely upon the develop- 
ment of new near-by territory for a sufficient 
supply. Several hundred miles of natural gas 
pipe have been laid during the past season, and the 
wrought iron pipe mills are all crowded with 
orders for pipe to be laid during the current year. 

The American iron trade will show some very 
surprising results before the close of 1890. 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 
Electrical Engineering Corporation, Limited. 


This company was registered on the 15th inst., 
with a capital of £150,000, in £5 shares, 400 of 
which are founders’ shares, to carry out an agree- 
ment (unregistered) of 9th inst., between R. B. 
Rennie (for the United Electrical Engineering 
Company, Limited), of one part, and J, G. Statter 
(for this company), of the other part ; and another 
agreement of even date between J. G. Statter and 
Co., Limited, of one part, and E. Manville (for 
this company), of the other part, for the transfer 
to this company of the businesses of the United 
Electrical Engineering Company, Limited, and 
J. G. Statter and Co., Limited. The subscribers 





are ;— 
Ord, shares. 
*C. Samuel, 176, Sutherland-avenue .. .. .. 1 
*W. L. Madgen, 3, Princes Mansions, electrical 
engineer a ae ae ee eee ee ee 1 
*W. G. Ainslie, M.P., 21, Ennismore-gardens_... 1 


“J. G. Statter, C.E., Engineering Works, West 
m. 


to carry on the business of mining prospectors 
and metallurgists in England, Africa, or else- 
where. The subscribers are :— 


Shares. 
C. W. Kitto, Blomfield House, New Broad-street, 


patentee le Pe a att te aie al 
*J. F. Hewitt, Walton-on-Thames .. .. .. .. 
*D, A. Stanley, C.E., Upper Richmond-road, 8. W. 
J. Harris, ME, Devonshire-road, Forest-hill .. 
*Thomas Hamilton, 90, Cannon-street, merchant 
M. Eissler, M.E., 17, Belsize-crescent .. .. . 
F. J. Williams, County-grove, Camberwell .. .. 

The number of directors is not to be less than 
three, nor more than seven; the first are the Earl 
of Mar (chairman), and the subscribers denoted 
by an asterisk, Mr, Kitto has the option to 
nominate a director while continuing to hold 750 
shares. Directors’ qualification, £500 in shares; 
remuneration, chairman, £3 3s.; each director, 
£2 2s. for each attendance at a board meeting. 
So soon as 10 per cent. is paid on the ordinary 
shares, each director will be entitled, in addition 
to the before-mentioned fees, to £100 for each 
1 pee cent. dividend on the ordinary shares, 
Solicitors, Messrs. Trollope and Winckworth, 31, 
Abingdon-street, Westminster. 


a ta et te tet 


Prrnell High-speed Gas Engine and Manufae- 
turing Company, Limited. 

This company was registered on the 13th inst., 
with a capital of £50,000, in £1 shares, to acquire 
certain patents referred to in an unregistered 
agreement of 2nd inst., between John James 
Purnell and Joseph White; and to carry on busi- 
ness as mechanical, gas, electrical, and general 
engineers. ‘The subscribers are :— 

Shares. 
Joseph White, 2, Goldsmith-street, Gough-square, 
Dey SO sic ta ns ek ce Se 
. W. Mantle, 52, Queen Victoria-street, B.C... 1 
xy Smith, 2, Robin Hvood-court, Shoe-lane, 
‘ 





actor ee ee . e es ee ee ee oe 
J. E. Jackson, 3, Eton-road, Hampstead, engi- 
ee er a ae aa ie 
A. H. Skan, 40, Algernon-road, Lewisham, short- 
Ds od nk ka as ae Se, Oh cine 1 
J. H. Jack, 41, Chesilton-road, Fulham, secretary 
to a company se a har ae ee ee 
H. C, Fowler, 8, Plevna-villas, St. Paul's-road, 
Tottenham, shorthand writer...) .. 2... 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
ordinary shares; the first are the Hon. Dudley O. 
Murray, 4, Crown Office-row; C. Bradley, Felt- 
ham; Wm. Green, Hornsey Rise; and J. B. 
Guthrie, of Ethelburga House, Bishopsyate ; 
remuneration, £400 per annum, divisible. Soli- 
citors. Messrs. Paddison, Son, and Fullilove, 14, 
Gray’s-inn-square, and Mr. W. G. A. Edwards, 
53, Fenchurch-street. 


1 








THE INVENTORS’ INstTITUTE.-— Dr. Danford 
Thomas, coroner for Central Middlesex, presided 
at a meeting of the Inventors’ Institute on the 
15th inst., when the subject discussed was 
** Recent Fires, and the Lessons to be d:duced 
therefrom.” It was argued that the teachings of 
science and the use of practical inventions was 
far too much neglected, and that existing know- 
ledge as to good incombustible materials, instead 
of combustible ones, is not sufficiently applied. 
Attention was called to certain means which exist 
by which a fire signalises automatically its own 
outbreak, as well as to the various means for 
making old woodwork fireproof. The recent 
great tires show once more the absolute neces- 
sity of a supply of water at high pressure being 
instantly available and independent of the water 
main pressure, such as the Venning high-pressure 
fire main, adopted at the South Kensington 
Museum, by which a fire is either extinguished 
at once, or time is gained until the arrival of 
the fire engines. Captain Fairholme, R.N., 
having read a paper on the “ Loeb Respirators 
against Smoke at Fires,” Mr. Venning, R.N., 
explained his system, and was followed by 
Messrs. Kelly and Fawcett, who explained their 
respective fire-escape ladders and fireproof floor- 
ing. The necessity of legislation on the subject 
of fires was strongly insisted upon, and the Mer- 
chant Shipping—Life Saving Appliances—Act, 
of 1888, was quoted, as showing what should be 
done to bring, in the same manner, fire life- 
saving appliances under the same authority 
and control. Resolutions were proposed, based on 
these suggestions, and the subject will be again 
discussed at the Institute’s meeting on 29th inst. 

AN INTERNATIONAL JOULE MEMORIAL.—The 





SE in Rea reer aera 1 
*“H. B. Statter, Snapethorpe, near Wakefield, 
Associate Royal School of Mines.. .. .. .. 1 
P. E. Scruttou, Alliance Engineering Works, 
West Drayton, secretary.. .. .. .. .. .. 1 
*E. Manville, 83, Princes Mansions, Victoria-street, 
electrical engineer oy ves 1 


The number of directors is not to be less than 
three, nor more than nine; the first are the 
subscribers denoted by an asterisk, and Messrs. 
Wm. Statter and C, E. Charlesworth; qualifica- 
tion, £500 in shares or stock; remuneration of 
ordinary directors, £250 per annum and one- 
tenth of the net profits remaining after payment 
of 10 per cent. per annum dividend, provided 
that the maximum be £1500 perannum. Messrs. 
J. G. Statter, E. Manville, and W. L. Madgen 
are appointed managing directors. Solicitors, 
Messrs. Dowson, Ainslie, and Martineau, 28, 
Bedford-row, 





Globe Mill Company, Limited. 


This company was registered on the 1th inst., 
with a capital of £145,000, divided into 400 £7 
per cent. preference shares of £100 each, 600 
founders’ shares of £5 each, and 10,200 ordinary 
shares of £10 each, The founders’ shares will 
be entitled to half the surplus _— after pay- 
ment of the preference dividend, and 10 per cent. 
upon the ordinary shares, and after setting aside 
a sum for reserve fund not exceeding 10 per cent. 
per annum on the surplus remaining, until such 
fund shall amount to 25 per cent. of the total 
subscribed capital. The objects of the company 
are to purchase the interests of William Henry 
Thompson and C, W. Kitto, in the invention of 
the former for improvements in machinery or 
—— for crushing, grinding, pulverising, 
and amalgamating mineral, animal, and vegetable 
substances; to purchase the patented invention 
of C. W. Kitto, for the Globe patent amalga- 
mator, No, 14,904, A.D. 1887, and to take over 
from Mr. Kitto the rights, benefits, &c:, arising 
from a provisional agreement, dated 28th Novem- 
ber, 1889, between C, W. Kitto and J. E. Mears ; 





u t is made in the form of a circular 
issued by a committee—of which Sir George 
Stokes is chairman; Mr. John Evans, treasurer ; 
and Sir Henry Roscoe, secretary—that it is pro- 
posed to establish an international memorial to 
the late Dr. J. P. Joule. The circular sets forth 
that at a meeting of a committee appointed by 
the Council of the Royal Society to set on foot a 
memorial to the late James Prescott Joule, held 
on November 30th last, at Burlington House, Sir 
G. G. Stokes, President of the Royal Society, in 
the chair, it was unanimously resolved to raise a 
fund for establishing a memorial of an inter- 
national character commemorative of the life 
work of Joule, which should have for its object 
the encouragement of research in physical science ; 
and which should also have in view the erection 
of a tablet or bust to his memory in London, a 
Manchester memorial committee having already 
taken steps to insure a suitable monument being 
erected in his native city. The circular says:— 
“To the scientific and industrial value of Dr. 
Joule’s work it is needless to refer further than 
to point to his recognition as the discoverer of the 
universal law of the conservation of energy, a law 
the importance of which can only be compared 
with that of the laws of gravitation and of che- 
mical combination; and to indicate the material 
benefits that have already flowed from his dis- 
coveries, which, while increasing production, have 
promoted economy in all the principal industries 
of mankind, and thus widely extended the benefi- 
cent influence of science throughout the world.” 
We may add to this that Joule has given engi- 
neers more valuable scientific quantities than 
science has given them through any other man 
since Watt. Among the gentlemen who have 
consented to serve on the general committee, 
most of whom have already promised subscrip- 
tions, are: — The Duke of Devonshire, the 
Marquis of Salisbury, the Earl of Derby; Lord 
Rayleigh, Secretary of the Royal Society; Lord 
Armstrong ; Sir G. G. Stokes, ALP., President of 
the Royal Society (chairman), and many others. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


10th January, 1890. 


477. Batu Brusues, M. Frischer, London. 

478. Apparatus for MeasuRING Liquips, V. C. Monette, 
London. 

479. Sewer Inverts, A. Marshall, London. 

480. Puriryinc Water, E. Devonshire, London. 

481. Brackets for SHorp Wixvows, E. G. Burtwell, 
London. 

482. Sasu Fasteners, E. G. Burtwell, London. 

483. Riries, &c., O. W. Bergman, on. 

484. New Mepicinat Compounp, J. Bilham, London. 

485. Currinc Meat, H. W. rry.—{J. 0. Lucas, 
Victoria. 

486. Executinc for Desicns on CLoru, E. Laporte, 
London. 

487. Gas Bracket with MeRcuRIAL Seat, J. Stott, 
London. 

488. Primary Batrertes, M. Sappey, London. 

489. Key Rinos, A. T. V. Forster, London. 

490. Tosacco Pipes, R. Woollett, London. 

491. SHapine and Fo.tpinc Note Paper, G. A. Beales, 
London. 
492. Siipinc Winpows for Rartway Carriaces, J. 
Hodgkinson and J. Hodgson, London. 
493. Actions of Pianorortes, &c., W. 
London. 

494. Penno.pers, J. H, Spigener, London. 

495. SHor Buckves, Major J. Robinson, London. 

496. Huis and Kees for Streamsuips, A. H. Lucas, 
London. 

497. Crosinc Doors, J. Gignez, London. 

498. Reveasinc Lire Buoys, L. Fialet-Chabrand, 
London. 


* * 
* 


D. Moon, 


llth January, 1890. 


49. Mera. Cans, W. Davy, London. 

500. Epce Setrine, &c., Macuines, J. M., J., A. J., 
and 8. A. Gimson, Leicester. 

501. Stroprerinc Borties, C. L. Needham, Man- 
chester. 

502. BLocks or Briquettes, J. K. Thompson, Leeds. 

503. SuHutrLecocks, R. 8. Bashall, Manchester. 

504. STOPPERING Bortties, &c., R. A. Johnson, Man- 
chester. 

505. DrRaGonetTEs, C. Walker, Sheffield. 

506. Sea Ancuors, J. Linkleter, Tynemouth. 

507. HANDLE Fittines, J. T. Walton, Wolverhampton. 

508. Piston Cutrine Toot, W. Maule, Manchester. 

509. SIMPLIFYING the FLusaine of Housr Draiys, W. 
Reynor, London. 

510. ConceNTRATION of Liquips by Evaporation, T. E. 
Wilson, Lancashire. 

511. PHoroGrapuic Suotrers for Lenses, J. E. Thorn- 
ton and E. Pickard, Manchester. 

512. Packine REE xs of Paper, J. Turner, Halifax. 

513. HorsesHoes, J. Haken, London. 

514. Ispoor Game, T. Sturgeon, London. 

515. Sarety Orn Lamps, G. H. Lester, Birmingham. 

516. Writinc Pens, A. Drummond, Glasgow. 

517. Suspenpinc Lamps for Rops, &c., L. C. Pfund, 
Liverpool. 

518. Packinc Rixes for Gianps, &c., W. Ball, Bir- 
mingham. 

519. Sarety KreyLess Rinc Lock, H. Dale, Cork. 

520. BuckLEs for WEARING APPAREL, T. Barker, Man- 
chester. 

521. PuLL-THrovGH CLEANER for Rirves, G. A. Lewes, 
Farnborough. 

522. Printine in Cotours, &c., P. A. Godchaux, Liver- 


pool. 
523. Foor Gear, A. Abramoff, Liverpool. 
524. - ‘el Borter Furnaces, &c., G. Lawson, Liver- 


poo 

525. Construction of SusMARINE TUNNELS, T. Thom- 
son, Liverpool. 

526. Matrice Makinc Macurnes, W. P. Thompson.— 
(V. Landsherg and P. Kohler, Germany.) 

527. Enpiess Banp Kyire, &c., Macuines, R. H. 
Harry, London. 

528. Vices, T. Norton, Birmingham. 

529. CLorH for WATERPROOF GARMENTS, R. L. Kirlew, 
Manchester. 

530. SEPARATING Iron from Bones, &c., F. Christy and 
J. H. Carter, Chelmsford. 

531. eae Front for Suirts, W. J. M. Walker, 


ast. 
532. Braces for Wearinc AppareL, W. Shepherd, 
Redhill. 


533. VeLocipeDe Lamps, J. McHardy, Chiswick. 

534. ELectricaL Switcues, G. Binswanger and H. J. 
Coates, London. 

535. SeLr-actinc Dampers for Furnaces, G. Rhodes, 
Manchester. 

536. Potato Diacers and Separators, J. Holt, Liver- 


pool. 

537. Tuyeres for Cupotas, W. P. Thompson.—(H. 
Kromberg, Prussia.) 

538. MATHEMATICAL Games, C. Clark and H. Hard- 
castle, Manchester. 

539. Rump Steak Biscurts, L. Matthiae, London. 

540. Non-FREEZING and LuBRICATING O1L, J. L. Wade, 
London. 

541. Wirney CLoru, A. Brearley and R. Brearley, 
London. 

542. SLEEVE Links, &c., J. C. W. Jefferys, London. 

543. Derectinc Fraup in Automatic MacHINEs, E. P. 
Appleyard, London. 

544. Exnisition of ADVERTISEMENTs, E. Miller and 
M. A. Redenski, London. 

545. Automatic VaLve for Suips’ Boats, F. A. 8. 
Farewell, London. 

546. Skirt of Lapies’ Ripinc Hasirts, G. W. Hunt, 

mdon. 

547. CoLouRING PHoToGRAPHIC ImpREssioNs, J. J. E. 
Mayall, London. 

548. Removine Timpers from Mines, R. Haddan.—{(J. 
Kirschniok, Germany.) 

549. Stopprne, &c., Cars, J. Hewins and C, Hardy, 
London. 

550. Bicycies, W. Birtwisle, Hartford. 

» ORNAMENTAL Bracket, J. A. Baker, London. 

. Gas Propucers, W. C. Sellar, London. 

Meta.tic Tues, &c., J. D. Ellis, London. 

. CoLLaPsInG Boats, F. J. Candy, London. 

. Fastentna Boot Laces, E. Whitnear, London. 

. GLUE or CEMENT, G. Rothel, London. 

Drawing Common Ossects from MovELs, J. 

Flynn, London. 

558. Sewinc Macuines, N. Wheeler, London. 

559. Sewina Macuings, N. Wheeler, London. 

560. Copper, T. Twynam, London. 

561. Movrupieces for INFANTS’ FEEDING BortTLes, 
C. 8. Foster, London. 

562. ForGine Presses, B. Walker, London. 

563. Haneine Pictures, R. Cauer, London. 

564. Fivrers, C. R. E. Bell and E. D. Reeve, London. 

565. Removinc Froatina Depris in Rivers, &c., F. 
Correll, London. 

566. ADVERTISING, E. M. B. Smith, London. 

567. WEIGHING Macuines, L. M. V. Serrin, London. 

568. Watcu Protectors, H. J. Crosslé, London. 

569. Biue CoLourtna Matrer, Kern and Sandoz, 
London. 

13th January, 1890. 


570. Rorary Motor Enatves and Pumps, J. Roots, 
ndon. 
Seem for UmBRELLAS, P. A. Martin, Bir- 
ming i 
gm ng to AnKLeETs, &c., P. A. Martin, Bir- 


m m. 
573. ag Muzzzrs for Sarery, J. J. Clipsham, Liver- 
pool, 





574. Mountine of Sprnpies of Rovine Frames, F. 
arniss, Manchester. : 
575. MANUFACTURING a Manure, M. C. Ginster, Bir- 
ham. 


576. CHILpren’s Toy, C. E. Gill, Cheshire. 

577. Inxstanps, F. W. Baker and W. H. Tetlow, 
Stretford. f 
578. Sreermnc of Sarery Cycies, F. Westwood, Bir- 

mingham. 
579. STAUNCHING 
Reynor, London. 
580. Compounp Enaives, A. G. Brown, Liverpool. 
581. Nam Brusues, A. Pollock, London. 


Derective House Drains, W. 


582. Srarr Rop Eye, E. C. Trinder and R. Usher, 


Birmingham. 

583. Rovcuinc Roiic-mILL Macuivery, G. Tosh, 
Glasgow. 

584. ROLLING-MILL MacurNnery, G. Tosh, Glasgow. 

585. TYPE-WRITING Macuine, T. Meredith, London. 

586. TestinG House Drauys, A. Flint, Brighton. 

587. Brackets for Winpow Curtain Rops, C. and 
E. A. Showell, Birmingham. 

588. ADJUSTABLE, &c., Device for Gas, A. T. Maciae 
and A. M’I. Cleland, Liverpool. 

589. Cover and Biock for Taps, W. Wright ard T. H. 
Lidstone, Plymouth. 

590. INDIA-RUBBER SELF-FIXING Stanp for Cura, M. 
Hertslet, Dartford. 

591. Makinec of Breap, F. Bosshardt.—(G. Bourdin, 
France.) 

592. Carpinc Enoines with Revotvine Fvats, J. 
Honegger, London. 

593. Spirtoon, W. Fletcher, London. 

594. Kerries, &c., T. and 1. Warbey, London. 

595. ANTI-NARCOTIC Pipes, J. T. Phillips, London. 

596. PREVENTING VeHIcLes from FALuine, C. J. Fleet- 
wood, London. 

597. — for Buttons, H. J. Luckock, King’s 


Heath. 

598. Dry Gas Meters, J. T. Wynne and A. C. Morri- 
son, London. 

599. Dornc-up certain ARTICLES for SaLe, J. Pascall, 
London. 

600. BrusHes for DyNaMo-ELECTRIC Macuines, J. C 
Mewburn.—(H. Carriére, France.) 

601. Rack for Music, &c., A. Watkins, London. 

602. StreTcHERs for Picrures, E. Justice, London. 

603. Friction CoupLinc, W. Asbeck, London. 

604. Pire Stoprers, J. Jones, London. 

605. CoIN-FREED Apparatus, W. Druyff.—(The Donne 
Manufacturing Company, United States.) 

606. FILTER Presses, J. Brock and T. Minton, London. 

607. Encines, &c., Driven by ELectric Motors, Kk. 
Peacock and H. L. Lange, London. 

608. SCAFFOLDING, J. Becker, London. 

609. Macutnery for Drepoine, &c., W. D. and 3. 
Priestman and J. H. Morgan, Liverpool. 

610. VeneTIAN Buinp Putieys, E. G. Whitehead, 
London. 

611. Macic Lanterns, W. C. Hughes, London. 

612. GLass Borr.es, W. C. Bennett, London. 

613. ScarF-pIn Fastener, A. Troescher, London. 

614. WHEEL GearinG, J. Hood, London. 

615. Evecrric Circuits for Licutinc, R. B. Evered 
and T. Rudling, London. 

616. Pocket Lamp, C. D. Abel.—(G. Newton, France.) 

617. RENDERING Woop INDESTRUCTIBLE, F. T. P. Wells, 

ndon. 

618. SIGNALLING Apparatus for Fire, W. E. Smith, 
London. 

619. AxLE-Boxes, R. Haddan.—({Z. Dory, France.) 

620. Srewpans and KitcHeN UTEeEnsiLs, B. Jackson, 
London. 

621. Sarety Pins and Broocues, &c., B. Jackson, 
London. 


l4th January, 189. 


622. RaiLroap Tricycies, R. N. Mayfield, London. 

623. BaLance Mount for Lapy’s Sapp.es, T. Frost, 
Doncaster. 

624. SHutrLes for Looms for Weavinc, R. Eccles, 


lax. 

§25. Pweumatic or Ain BurFeR CusHion, H. Waterson, 
Birmingham. 

626. MEaNs for SounprNc a BELL or Gone, T. Gifford, 


‘irming " 

627. SusPENDING a Ba.t of Woot, E. M. T. Huskisson, 
St. Leonard’s-on-Sea. 

628. SwitcHes for Rartways, R. A. Sloan.—(J. W. 
Norton, United States.) 

629. Street Car Motors, B. R. Moore, Glasgow. 

630. BEER BaRRELs, A. Lever, London. 

631. RoTaTinc SHUTTLE-BOxEs, H. Hartley and J. B. 
Wilson, London. 

632. CarRRyING Orr FLoatinc Dust, H. Woodward, 
Stourport. 

633. ADHESIVE Seat for Enve.opes, C. Y. Forest, 


ASgow. 

634. MANUFACTURE of CiGARETTEs, J. M. Baker, Bir- 
mingham. 

635. Bicyc.es, T. Hancock, Worcester. 

636. DINNER Pieces, T. Wann and W. W. Tuer, Gates- 
head. 

637. CLoTHEs Brus, F. Brough, London. 

638. ATTACHING together ARTICLES of JEWELLERY, 
D. M. Scribner, London. 

639, ScHoLastic CopyBooks, A. Watson and R. Hooper- 
Rastrick, London. 

640. Domestic, &c., FrRE-GRATES, A. Watson and R. J. 
Hooper-Rastrick, London. 

641. PERPETUAL CALENDAR and PAPER-WEIGHT, A. 
Watson and R. J. Hooper-Rastrick, London. 

642. SecurrnG Lips of Packine Cases, A. Watson and 
R. J. Hooper-Rastrick, London. 

643. LEATHER LINK BELTING, J. K. Tullis, Glasgow. 

644. AppiTIONS to CycLte Lamps, C. A. and F. J. 
Miller, Birmingham. 

645. Steam GENERATORS, J. I. Thornycroft, London. 

645. Sarety Pins, J. G. Rollason, a. 

647. — and PULVERISING MILLS, M. B. Dodge, 

ndon. 

648. Fitters, E. M. Knight, London. 

649. Rock Breakers, M. B. Dodge, London. 

650. Pumps, G. E. Dow, London. 

651. MAKING Breap, J. H. Besnard, London. 

652. Makrnc Brusues, C. E. Harby and D. Vaughan, 
London. 

653. CORRESPONDENCE PostaL Carp, &c., 8. Smith, 
Derby. 

654. Rotter Bearines for Cycies, W. E. Hickling, 
London. 

655. ORDNANCE, R. Hall, Glasgow. 

656. Soaps and Saponaceovs Compounps, J. Tempk- 
man, Gourock. 

657. Macuive for Rotitinc Our Doucu, W. Thomson, 
London. 

658. Deck Seat and Boat-sHapep Rart, J. E. Jackson, 
London. 

659. Braces, F. A. Richardson, London. 

660. CONVERTIBLE TaBLEs, J. 8. Hooper, London. 

661. — for Cooxinc Apparatus, W. Egloff, 

ndon, 

662. Evector for BREECH-LOADING 
T. Southgate, Sutton Coldfield. 

663. SprinG Fastener, T. R. Shillito.—(J. S. Rémpler, 
Germany.) 

ber oa Stoves, A. J. Boult.—(L. P. Converse, United 

tates. 

665. REVERSIBLE ELEctRIC Motors, P. J. R. Crampton, 
London. 

666. Apparatus for CLEANING WHEAT, J. B. Bonnard, 
Liverpool. 

667. AGEING Liquors, W. P. Thompson.—(J. 4. H. 
Hasbrouck, United States.) 

668, SEPARATING Mup, &c., J. 8. Rigby and J. R. 
Wylde, Liverpool. 

669. ExposuRE in PHotocrapay, E. G. Ballard, Liver 


SMALL-ARMS, 


pool. 

670. Puriryina Sat, A. Domeier.—(E. K. Mitting, 
United States.) 

671. Currinc Stone, A. M. Clark.—(E. Foerster, United 


tates. 
672. MacHines for TuNNELLING, T. Wilkinson and EB 
ie, London. 
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673. Devices for Transmirrinc Power, A. von Babo, 
Londen. 

674. PREssER Freer for Sewinc Macurnes, F. B. Almy, 
London. 

675. ADJUSTABLE Squares, C. Stilwell and A. P. Thayer, 
London. 

676. Evevator for Raisinc Fivips, &c., L. Apostoloff, 
London. 

677. Carpinc Eneres, T. Rawsthorne, London. 

678. Apparatus for Propuctnc Druyks, E. Edwards. 

F. Hofmeister, Germany.) 

Bevr Fasteners, C. 8. Lockwood, London. 

680. ARMouR PrercinG and other SHevis, H. 8S. Maxim, 
London. 
6Sl. Frrrixe 
London. 
682. Waterproor Curr, &c., O. Imray.—{ The Celluloid 

Manufacturing Company, United States. 
683. Cottar, &c., O. Imray.—{ The Celleloid Manu fae- 
turing Company, United States.) 


679. 





Fotpinc Music Sranps, J. Kliewer, 


6st. Gas or Om Moror Enores, F. W. Crossley, 
London. 
685. Apparatus for Puriryinc Grary, H. Simon, 


T. Parkinson, and G. M. Parkinson, London. 

6s6. Impartinc Rotary Morton, J. C. Mewburn. 
—(A. A. Low, United States.) 

os7. ComBryation IMpLements, J. C. Mewburn.—(4. A. 
Low, United States.) 

6SS. CONSTRUCTION 
London. 

6s®. Lame Stoves, E. A. Rippingille and J. D. Rip- 
pingille, London. 

690. Burp, &c., Caces, H. Hough, London. 

él. Sarps’ Bertrus, &c., T. Kendrick, London. 

92. Macuixes for Moutpinec Doven into Loaves, G. 
Lewis, London. 

693. E_ecrric Motors, 8. C. C. Currie, London. 

604. Licur Emrrrers for ELecrric Lamps, J. Clegg, 
London. 

695. Licur Emirrers for Evectric Lamps, J. Clegg, 
London. 

696. Licat Emrrrers for ELecrric Lamps, J. Clegg, 
London. 

697. Looms for Weavine, H. H. Lake.—-{(@. W. Stafford, 
United States.) 

698. Gas Burners, H. H. Lake.—(W. F. Folmer and 
W. E. Schwing, United States.) 

699. Mittrnc Macuines, H. H. Lake.—(W. N. Wood- 
ruff, United States.) 

700. CrusHinc Ores, &c., H. H. Lake.—-{S. R. Krom, 
United States.) 

701. Movrupieces of Winp MusicaL 
H. J. Distin, London. 

702. Hyprocarspon Buryers, H. J. Haddan.—(B. H. 
Elirood, United States.) 

703. Dreisc Corron Siivers, &c., R. Haddan.—(B. 
Leplat, France.) 

704. Rart Jomts, R. J. Colvin, London. 

705. Tait, Covetincs for Vesicies, J. Cosgrove, 
London. 

 * mes of Lock Gates, &c., W. L. Scaife, 
svondon. 

707. Macuryes for Dritiinc, &c., Rock, G. Lawson, 
Glasgow. 

708. Hanp-Bacs and other Receprac.es, 8. J. Broad, 
London. 


of Tires, &c., J. R. Morford, 


INSTRUMENTS, 
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709. Boat Disexcacinc Apparatus, W. R. Lawson, 
London. 

710. Garters, WaisTBanbs, Cuips, &c., J. G. Rollason, 
Birmingham. 

Till. Ventirator, W. M. Greaves, Chorlton-on-Med- 
lock. 


712. Consuminc Smoke, W. M. Greaves, Chorlton-on- 
Medlock. 

713. Boot and Ssor Civyes and Puates, H. Taylor, 
Ventnor. 

714. Firtrycs for SHor Wixpows, F. F. Smart, Bir- 
mingham. 

715. ExpLosive Compounpbs, F. Y. Wolseley and R. H. 
Punshon, London. 

716. Divertinc the Current of Air Unper Doors, 
T. F. Wilson, South Shields. 

717. ATTACHMENT to Coats, J. Taylor and H. Water- 
house, Halifax. 

718. ELecrric LampCovup ers or Hovpers,A.E. Nichols, 
London. 

719. Brooms and Brusnes, W. H. Scott, Halifax. 

720. Sup on Rowers, J. K. Smythies, Colchester. 

= Sarety Bicycwes, &c., L. R. Edmunds, Birming- 

am. 

722. ORNAMENTING SHeet Meta, W. H., W. H., and 
B. H. Jones, Wolverhampton. 

723. Sasn Locks or Winpow Fasteners, W. P. Thomp- 
son.—({T. B. Ross, United States.) 

724. Rep Dye or Piement, J. J. Hummel, Liverpool. 

725. Baste or Prassava Susstitute, G. Broadbridge.— 
(CM. J. de S. Anna, Lagos.) 

726. Taps for Beer Barrevs, &c., F. W. Ulph, Man- 
chester. 

727. CLEANING both Sipes of Wrxpows, T. Ansboro, 
Bridgeton. 

728. MaGazines for Frre-arms, T. Bergmann, London. 

729. Locks for Frre-arms, T. Bergmann, London. 

30. Posta, Wraprers, R. Higgins, Bradford. 

31. Pressure Gavuces, W. Clifford, Sheffield. 

732. Borter Fives, B. Brown, Sheffield. 

33. Gas Cuecks or Taps, W. Hall, Birmingham. 

734. Frusainc Water-ciosets, W. R. and J. J. Raw- 
lings, Manchester. 

735. Propuction of D1sazo-pyesturrs, A. Bang.— 
( Messrs. Dah! and Co., Prussia.) 

736. Enveores, J. Saward, London. 

737. AuTomatTon Bicycutst, W. J. Barrett, Mildenhall. 

738. Supportinc PoTrery-waRe whilst being Firep, 

F. Bailey, Tunstall. 

. Weicnine Apraratvs, C. H. Bartlett, Bristol. 

. WaTeRTIGHT Doors, W. G. Clark.—(J. S. Clark, 
Spain.) 

741. Manvracture of Ficurep Ciorus, G. Mort, Brad- 
ford. 

742. Bospryes 
Basingstoke. 

743. Hank Dyemsc Macurne, E. Featherand H. Green- 
wood, Halifax. 

744. SHow Bortries, A. McConnell, Glasgow. 

745. Furnaces, W. McG. Greaves, Manchester. 

746. Sash Bars for Roors, Squire Fawthrop, Halifax. 

747. CoLtapsipLe UrRiNAL ATTACHMENT, W. Harwar, 
London. 

748. Measure and Funner ComBinen, F. W. Taudevin, 
Tiverton. 

749. Cast Inox Movutp for Corprer, J. Pritchard, 
St. Helens. 

750. Topacco Pires, J. Ainsworth, Darwen. 

751. Toy Buttprnc Buocks, &c., P. Linscott, 
London. 

752. Dust Sarevps, H. K. Austin, Birmingham. 

753. Swirts for Reevinc Macuines, W. A. and W. 
Healey and J. 8S. Milne, London. 

754. Swirrs for Reetinc Macurines, W. A. and W. 
Healey and J. 8. Milne, London. 

755. Naver Rupture Bet, A. Heim, London. 

756. Mecwanicat Scuiy for Row-poats, A. Hunnable, 
London. 

757. AxLes, W. H. Rogers, London. 

758. CoMBINED Hyprant and Sivuice VALVE, A. Wingen, 
London. 

759. Station Lypicator, W. Durran, London. 

760. Horsesnor, F. W. Townsend and J. Knowles, 
London. 

761. Process of Generatine Exvectricity, 0. Dahl, 
London. 

762. Heatinc, Cooiinc, or ConpEensinG, J. H. Selwyn, 
London. 

763. OBTAINING PHoTocRAPHIC REPRESENTATIONS, W. F. 
Greene, London. 

764. Composirions for Use as Paints, W. H. Barnes, 
London. 

765. Prate Cuancinc Apparatus for PaoToGRAPHIC 
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for PxotocrapHs, &c., A. Clarke, 











Cameras, N. Browne.—(F. A. Fichtner, Germany.) 
766. Printinc Macurne, J. Michaud, London. 
767. Brttiarp TaBLes, W. H. Scratton, London. 





768. Fire-gscapes, C. Teuber, London. 

769. Fire-escapes, M. Dunn, London. 

770. Hoxiper for Provision Knives, F. Cook, London. 

771. TeLterHone Systems, W. Oecesterreich and W. 
Genest, London. 

772. Pencit Cast or Hotver, W. H. Sharp, London. 

73. Sarery Bicycies, G. Cousins, London. 

. Securrne Tupss in Piares, D. Jones, London. 

. Tosacco Pires, W. Cooper, London. . 

. Castors, J. Sibert and R. A. Hall, London. 

. WATER-WASTE PREVENTERS, F. 8. Streeter, London. 

778. Lerrers, &c., for ADVERTISING, E, Ramsbottom 
and R. W. Martin, London. 

779. OBTAINING ALUMINA and PHospHoric Acip from 
PuospHates of ALUMINA, Leigh.—({H. P. 
Korenzen, H. Stuhr, and R. Heinz, Germany.) 

780. ANTI-FRicTION Devices for Can Axes, C. B. 

Emery and C. Brigham, London. 








781. UMBRELLAS and Sunsmapes, H. Barmaper, 
London. 

782. Tuisie for PHotrograrnic Use, C. Clark, 
London. 


783. Musicat Boxes, J. Schiinemann, London. 

784. Fotprnc Boxes, H. J. Haddan.—(P. Chaurieve, 
France.) 

785. Macutnery for Roiiine Giass, Chance Brothers 
and Co., Limited, and E. F. Chance, London. 

786. Corrixy and Caprnet HaNnpDLes, Ingall, Parsons, 
Clive, and Co., Limited, and 8. Wood, London, 

787. Raw for Ramways, A. E. Scott, London. 

788. Wasnine Gas, W. W. Horn.—(C. W. Jarrell, 
United States.) 

789. TrRaANsPoRTING Goons, A. R. Cragg, London. 

790. PLant Protector, L. B. Moore and M. 8. Love, 
London. 

79. Rotier for PapeR-HANGERS’ Use, R. H. Crowden 
and R. Pulton, jun., London. 

792. AvconoL, G. Guignard and A. Hédouin, London. 

793. Ixkinc Devices, J. 8. Foley, London. 

794. CarBurettine, &c., Coat and other Gas, H. 58. 
Maxim and G. 8. Sedgwick, London. 

795. TREATMENT and Utinisation of Peat, R. 
London. 

7%. Triouminc Lamp Wicks, C. C. Hull, London. 

797. Manvuracture of Necks of Borries, E. Earnshaw, 
London. 
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798. Construction of Pvsiic Roapways, D. Nicoll, 
London. 

799. Makrnc Movups for Castinc, J. A. MacLellan, 
Glasgow. 


800. Fire-escapes, H. Tarbath, Birmingham. 

801. SECURING PROPELLERS on Swarts, R. P. Blance, 
South Shields. 

$02. Construction of Bakers’ Ovens, J. C. Harding, 
Harlesden. 

803. FLower Ho.per, J. Harris, London. 





804. Automatic Etectric Brake, W. J. Gardner, 
Gloucester. 

805. Sprinc Fastentnc for Groves, F. J. Martin, 
London. 

806. ManvuracturRE of Nats, H. and W. Munslow, 
Birmingham. 


807. Revotvine Butter Sranp, J. T. Storey, Hulme. 
808. Protection of Watcues, J. W. Underwood, Patri- 
croft. 
809. Doc Muzzies, H. Lord, Bradford. 
810. — of Piston-rops, &c., H. Schofield, Shef- 
e. 


sll. FURNACES for Steam Borers, W. Truswell, Shef- 
field. 


812. Preservative Composition, W. H. Ness and W. 
C. Folkard, Stockton-on-Tees. 

813. Rotitrsc Metat Bars, H. Imray.—(/. Moerches, 
Germany.) 

814. Pristine Macuines, H. J. Allison.—(W. 
Morris, F. Gould, G. W. Fairchild, and W. H. Rober 
son, United States.) 

$15. VeLocrpepes, W. Radford and 8. Waplington, 
Chilwell. 

816. Corin-FREED Macuines, A. A. Thatcher, Bristol. 

817. Srockines and Drawers ComMBINED, V. G. Macmil- 
lan, London. 

$18. Macutves for Dritiinc the Circ es of CircuLar 
Macuine Comps, W. Fortune and F. H. Bentham, 
Bradford. 

819. ReversiBLe Carpets, 8. Wood and G. H. Hepple- 
ston, Halifax. 

$20. Bossins, &c., for Sewinc Macuines, 8. H. Lake, 
Morthoe. 

821. Wixpow Frrtixcs, J. 8. Bruce, J. B. Bruce, and 
F. R. Baker, Birmingham. 

$22. Apparatus for RecuLatinc DraGc on Bossrys, 
H. Tetlow, Manchester. 

$23. Removine Cops from the Sprxpies of Mute, &c., 
Macuines, H. B. Barlow.—{(J. G. Scott, Bombay. 

824. Recuiation of the Speep of Gas Enctnes, G. M. 
Krause, London. 

825. Macuines for Drying TexTILE MATERIALS, 
Albert, London. 

826. BALANCED Suipe Vatves for Steam Enornes, H. 
Muncaster, Salop. 

827. DeracnaBLeE Bearinos for the Crank AXLe of 

SAFETY Bicycies, H. Naylor, London. 

828. Fritters, A. Smith, London. 

829. Hanpies for VeLocipepes, &e., J. J. 
London. 

830. Grass Botties, &c., H. L. Phillips, London. 

831. CompryatTion Macuineé for Empossinc, Currine, 
&c., W. Ross, London. 

832. Sanp Separators, G. F. W. Hope, London. 

833. Brxpinc of Books, A. H. Durrad, London. 

834. Recorpinc Games at Bititarps, &c., C. Mac- 
kenzie, Liverpool. 

. Dams, T. Thomson, Liverpool. 

36. PREVENTING DisturBING ACTION in TELEPHONIC 
Circuits, E. Gwosdeff and H. Bunge, London. 

837. TRANSMITTING MoTivE Power, R. Mannesman 
and M. Mannesman, London. 

838. Manvracturinc Composire Guns, R. Mannesman, 
London. 

839. Composite Drivinc Swarts, 
and M. Mannesman, London. 

840. Mrxinc Metat in Furnaces, R. Mannesman, 
London. 

841. Mixinc Metat in Furnaces, R. Mannesman, 
London. 

842. Frre-Bars, M. Mannesman, London. 

843. FLUID-PREsSURE ENcINEs, R. Mudgemarchant, 
London. 

844. Lamp Scissors, R. Booth, London. 

845. LANTERNS, W. Strain, London. 

846. ~ panes the Curtine of Grass, E. Reynolds, 

mdon. 

847. Evecrricat Communicators, C. Graham and F. 
Allen, London. 

848. ORNAMENTATION of SHow Carns, &c., H. Strain, 
London. 

849. Dispenstnc Bottte for Fiur Mepicriyxes, T. 
Schenk, London. 

850. ORNAMENTAL BRACKET or Pocket, J. A. Baker, 
London. 

851. Travettine Bacs, &c., H. B. Lyons and L. J. 
Lyons, London. 

852. Mera Bepsteaps, F. B. Hill, London. 

. New Fu, J. Jeyes, London. 

854. Currs, W. Manfield, London. 

855. Pocker Knives, K. E. Gebitthr and B. von Biilt- 
zingslowen, London. 

856. CRANK Suarts, A. Kluge, London. 

857. Topacco Poucues, W. G. Eden, London. 

858. Manuracture of Ammonium Nitrate, C. Roth, 

mdon. 

859. MANUFACTURE of ALUMINIUM, &c., W. White, 


mdon. 

860. Gas Meter Inpices, J. L. Cloudsley, London. 

861. Sreerinc Gear for Suirps, W. H. Hartfield, 
London. 

862. Antiseptic Respirator, B. Dranfield, London. 

863. SELF-GENERATING Gas or VaPpouR Burners, T. W. 
Johnson, London. 

864. APPARATUS for EXTINGUISHING Fire, J. G. Lorrain, 
London. 
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865. Apparatus for Savinc Lire from Fire, J. 
Lorrain, London. 
866. Miners’ Sarery 
McLaren, Glasgow. 
867. Hee and Tor Protector for Hose, C. T. W. Piper, 
London, 

S68. Macuines for Currinc Hepoes, E. M. Valadin, 
London. 

869, Deer Sea Traw inc Gear, J. Ball, Grimsby. 


Lamps, J. Duncan and R. 


17th Janvary, 1890. 


870. GENERATING Vapour for Excines, G. W. Garrett, 
Londen. 

STl. Srraicgur Sreerinc Gear for VeLocirepes, H. 
Leslie, London. 

872. Dynamo Macurne for ALTERNATING CURRENTS, J. 
Perry, London. 

873. ELecrric Suppty Meters, J. Perry, London. 

874. Desparcu Baas for Conveyance of Maits, &c., E. 
Harris, London. 

875. ApvusTiInG VENETIAN Biinps, W. H. Delve, Man- 
chester. 

876. Brake for Venticies, J. Darling and A. Darling, 
Glasgow. 

877. Furnaces for Heatine Iron, D. Elliott, Glasgow. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


415,398. Spray Lamp, A. Shedlock, Jersey City, NJ. 
—Filed July 12th, 18s. 

Claim.—Q) In a spray lamp, in combination, an 
outer air nozzle, an oil nozzle fitted in the air nozzle as 
a valve to shut off and regulate the supply of air, a 
valve located in the oil nozzle to shut off and regulate 
the supply of oil, and a handle connected to the com- 
bined oil nozzle and air valve and the oil valve, con- 
structed to actuate the air valve and the oil valve 
successively by a single adjustment of the handle. (2) 
In a spray lamp, the combination, with an outer air 
nozzle, an inner oil nozzle arranged to act as a valve to 
the air nozzle, and a valve located in the oil nozzle, of 
a handle connected to the oil nozzle and the oil valve, 
an adjustable guide pin for governing the movement 
of the oil nozzle, and an adjustable stop for governing 
the movement of the oil valve. (3) In a spray lamp, 
in combination, the body 1, the air nozzle 6, the oil 
pipe 8, provided with the oil nozzle 7, the cam 9, pro- 
vided with gear teeth, the excentric pin engaging with 
the cam 10, the handle 24, and the stem 29 of the 
handle, provided with gear teeth meshing with the 
teeth onthe cam. (4) Inaspray lamp, in combination, 
the body 1, the air nozzle 6, the oil pipe 8, provided 
with the oil nozzle 7, the cam 9, provided with gear 
teeth, the excentric pin 10, engaging with the cam, the 
handle 24, its stem 29, gearing with the teeth on the 
cam, the valve red 14, and connections 12, 13, 15, 16 








» 











between the cam and the oil valve rod. (5) In a 
spray lamp, in combination, the body 1, the air nozzle 
6, the oil pipe 8, provided with the oil nozzle 7, the 
cam 9, provided with gear teeth, the excentric pin 10 
on the oil pipe, engaging with the cam, the handle 24, 
its stem 29, provided with gear teeth meshing with 
the teeth on the cam, the valve and rod 14, connections 
12, 13, 15, 16 between the valve rod and the cam, and 
the adjustable stop 27 on the handle. (6) In a spray 
lamp, in combination, the body 1, provided with the 
air passage /, the coil 4, the combustion chamber 2, 
the es pipe g, connecting the passage f with the 
coil 4, and the sleeves 5 5, provided with right and 
left-handed screw threads. (7) Ina relighting device 
for spray lamps, in combination, the body 1, having a 
flange i, the wick tube 20, extending through the 
flange i, the valve 21, the piece 18, provided with the 
valve seat, the pipe 19, for supplying oil to the wick, 
and the jam nut 22 at the junction of the wick tube 
with the flange i. 
415,641. Governor ror Execrric Motors, (. L. 
Jaeger, New York. —Filed Auguat 29th, 1889. 
Claim—Q1) In a governor for electric motors, the 
combination, with a mechanical governor, of the 
movable base or support A, provided with contact 
pieces C C1 C2, &c., and resistance E E, the metallic 
ring D, secured to said base or support and in metallic 
contact with one of the contact pieces C, the contact 
arm J connected to the governor, and suitable connec- 
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tions with an electric generator, substantially as de- 

scribed. (2) In a governor for electric motors, the 

combination, with a mechanical governor, of the 
movable disc A, provided with contact pieces C cl C2, 

&c., and resistances E E, the metallic ring D, secured 

to said dise and in metallic contact with one of the 

contact pieces C, the contact arm J connected to the 
governor, and suitable connections with an electric 

g tor, substantially as described. 

415,698. Means ror Operatinc CENTRIFUGAL Ma- 
cutnes, W. Bergh, London, England.—Filed May 
16th, 1889. 

Claim.—In a centrifugal fluid-se ting machine, an 
upper vertical spindle to which the driv: power is 
applied, and which is provided with a bottom recess 
fitted with an elastic bush, and having notches across 
its lower end, in combination with a separator drum 











having an pip pay mney | spindle fixed thercto 
the upper end of said drum spindle fitting easily i, 
the aforesaid elastic bush, and having a Cross ‘pey 
which fits loosely in the aforesaid cross notches of the 
upper driving spindle, and in combination with » 
step pivot on the bottom of the drum, and with astep 
bearing for said pivot, in such manner that the dru, 
with its contents finds its true perpendicular or 
balanced position after the manner of a spinning top, 
substantially as set forth. In a centrifugal fluid sepa 
rating machine, the spindle A, with peg a at its u yper 
end, a pivot L4 at its bottom, and an interme: iate 
conical enlargement for carrying the drum, in combi. 
nation with an upper driving spindle C, supported jy, 
bearings and having a bottom recess with cross-notchcs 
for the peg a to take into, and an elastic bush D in 
which the upper end of the spindle A fits easily, a 


a 








step bearing for the pivot L3 to work in, and means 
for raising and lowering said bearing, substantially as 
set forth. Ina centrifugal fluid-separating machine, 
the combination of the framing H with oil chamber 
H!, in which the driving gear works, the lid H2 for 
the said oil chamber, the bearings I and 1! for the 
driving spindle, the said spindle C, with worm C!, the 
worm wheel E, the pinion F, the toothed wheel G 
gearing therewith, means for turning said wheel, the 
drum spindle A, with pivot L4, the step bearing Q, and 
the screwed spindle R, bevel wheels SS8', and hand 
wheels S?, for raising and lowering the step bearing, 
substantially as set forth. 


415,748. Evecrric Meter, EB. Thompson, Lynn, Muss, 
—Filed August Sth, 1889. 

Claim.—(1) The herein described method of obtain- 
ing a compensation or correetion in a meter operated 
by the heating effects of an electric current, consist- 
ing in shifting the centre of gravity of the pivotted 
structure as the current increases, so as to increase 
the obstacle to oversetting. (2) In an electric meter 
operated by the disturbance of balance of a pivotted 
structure produced by the heating effects of an clec- 
tric current, the method of obtaining a registry pro- 
portional to the increase of current, consisting in 
utilising the heating effects of the current to shift the 
centre of gravity of the structure as the current in- 
creases. (3) In an electric meter or motor comprising 


[415 748} 
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an oscillating structure and a shiftab!e weight or body 
moved by the heating effects of the current, the 
herein described method of determining the action of 
the apparatus under variations of load, consisting in 
changing the position of the centre of gravity of the 
structure in accordance with such variations. (4) In 
an electric meter or motor consisting of an oscillating 
or pivotted structure carrying a shiftable liquid weight 
and electric heaters for shifting such weight, the 
herein described method of determining the action of 
the apparatus under variations of load, consisting in 
causing a column of the liquid to shift at a determi- 
nate rate according to the action desired. 


415,821. Macuine ror Benpine Stereotyre PLates, 
W. Scott, Plaingield, N.J.—Filed October 15th, 1858. 
Claim.—(1) The combination, with the cylinder or 
segment G, shaft B, and mechanism for rotating the 
same, of the plate H, of thin sheet metal, attached at 
one edge to the cylinder or segment, the stationary 
concave L, and the belt of bending rolls N, having 
links O, that connect such rollers together to form tlie 


() 
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belt, substantially as set forth. (2) The combination, 
with the cylinder or segment G, shaft B, and mecha- 
nism for partially rotating such cylinder or segment, 
of the concave L, the frame of the machine, the bolts 
8, passing through slotted holes in the frame, and the 
set screws 4, for attaching and holding the concave, 
the range of rolls N, links O, for connecting the same 
together to form a belt, the shaft Q, leys 8, and 
straps 9, connected to the links O, and the counter- 
~ 8, rope T, and rope-wheel R, substantially as 
set forth. 
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AMERICAN LOCOMOTIVE PRACTICE. 
By AN AMERICAN ENGINEER. 


TueRE is very little to say about the axles, they are 
usually designed to be as uniform in diameter as possible, 
so as to avoid all abrupt changes in outline. Steel is not 
used as much as it should be in their manufacture, 
although the successful use of that material in crank 
axles for such a long time in England has proved its 
trustworthiness when carefully made. 

The axle-boxes are very similar in outline to those used 
in England, but the brass is generally put in in a more 
expensive manner. The axle-box is slotted out semi- 
circular, the brass is slotted or otherwise fitted, so as to 
require & pressure of ten to twenty tons to force it into 
the box, and a couple of large brass pins are inserted 
through both for safety; this forcing in of the brass, of 
course, springs the box out of shape somewhat, always 
making it wider at the bottom than at the top, so that 
the faces which fit against the horn blocks have to be 
planed afterwards to insure their being parallel. Not- 





are cheaply and quickly fitted up in their places, as one 
horn is always a wedge, and they receive very little filing 
or scraping to fit them in place. 

There is no doubt but that the springs and spring gear, 
as designed and manufactured in America, are superior to 
the general English practice ; and this superiority can be 
shown whether their design is looked at from a theoretical 
or mechanical standpoint, or tested by the actual results 
in use. The first and greatest point of departure from 
English practice is the use of the equalising lever between 
the coupled wheels, and it is from this point that nearly 
all the other advantages flow. The universal adoption of 
this excellent device being greatly facilitated by the exist- 
ence of the bar frame, which provides ample room between 
the fire-box and wheels for its insertion. Theoretically it 
is difficult to find any objection to its use, while its advan- 
tages are many. 





separate platform for each wheel, is not required to | 
adjust the springs, and the mistake of having too much 
weight on one spring cannot be made; the weight, how- 
ever varying it may be, is automatically distributed in the 





without assistance. On this account a much larger clear- 
ance is always allowed, both at the top and bottom of 
an axle-box, than is usual in England. 

The equaliser is not so easily applied to engines with 
plate frames, and when applied the design always appears 
to be strained and weak; yet many engines here, and 
Mr. Adams’ designs on the London and South-Western, 
show that it can be accomplished; and though the 
appearance may not be good, the results are always 
beyond dispute. 

Volute springs are almost unknown here, and the 
differences in the design of the plate spring are slight 
but important. The spring link is usually passed through 
a slot in the plates of the spring, and a cotter through 
the link distributes the weight very evenly on the plates ; 
sometimes a link formed as a saddle is used, but the 


Of course the locomotive scale, with | English method of using a clip is seldom seen; the cotter 


is really better than either a clip, saddle, or pin; it 
requires less room, allows the end of the spring to be 
strengthened as much as desired, it readily adjusts 
itself to any inequality which may be in the top plates, 
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rrangement of Driving & Trailing Springs 


4 Wheel coupled Engine. 
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withstanding the large pressure used, these brasses get 
loose as soon as the crown wears down a little, and the | 
certain result is that the lower part of the box springs 
back to its original shape, binds tightly on the keep, and 
becomes taper in its fit between the horns; a certain 
amount of undesirable play ensuing between them. It 
certainly cannot be called a good mechanical design, and 
although almost universally used, must soon give way to 
something better. The keep, while being similar in shape 
to that used in England, is not used as a dust guard only 
but as a lubricator-box; the bolts or pins which hold it 
in place are put through the flanges of the box instead of 
through the body between the flanges, thus allowing the 
keep to be taken down quickly to be refilled with waste 
saturated in oil for the purpose of lubrication. The | 
excellent axle-box lubricators so generally used in Eng- 
land are seldom seen here; the usual method being to 
put trimming in the space hollowed out in the top of the 
box and use it as an oil cup; this is, of course, a very | 
bad method, as the dust and dirt have free access to the | 
oil and mix with it, there being no cover to the box; the 
trimming soon becomes caked into a hard mass, imper- | 
fect lubrication takes place, and a large quantity of oil is | 
wasted. It may be mentioned here that the careless or 
wasteful use of oil is characteristic of American railways, 
& consequence of the abundance of cheap mineral oils. 
The centres of the axle-boxes in plan are always made 
coincident with the centre of the frame, and the bearings 
made as wide as possible keeping this point in view; they 
are seldom over 10in. in length. - Cast iron is nearly 
always used for the boxes, steel being disliked, as it wears 
away the hubs of the cast iron wheels very rapidly; they | 
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DETAILS OF SPRING WORK. 


most perfect manner. The springs, also, greatly assist 
each other by communicating any unusually large deflec- 
tion at either side throughout the whole series of springs 
on that side, thus distributing its effect; these unusual 
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DRIVING AND TRAILING AXLE BOX. 


deflections are certainly much more frequent in America 
than in England, on account of the cheaper permanent 
way in use, and of course would be much more destruc- 
tive to springs if each spring had to bear this hard usage 
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and therefore does not produce fracture by unequal 
strain. Of course, cutting the slot in the plates weakens 
them, but there is not any consequent trouble, as the 
weakness is always made up by thickening the top plate 
at its ends, and by making a number of plates the full 
length of the spring. 

Two, three, or more of the plates are always made the 
full length of the spring, to strengthen and assist the top 
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DRIVING SPRING. 


plate, and to overcome that weakness at the ends which 
is so often found in English springs, and which seems 
inseparable from the use of the clip link, which, although 
so neat, is not a good design, and should be discarded. 
The spring plates are held in place relatively to each 
other by the usual methods. 





There. is a great deal. of attention bestowed on the 
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manufacture of material for spring plates. Many large 
spring manufacturers make their own steel, which is very 
uniform, strong, and elastic. Crucible steel is used in 
the best springs, and both for driving and truck springs 
the plates are nearly always jin. thick; they are tempered 
by being heated to a cherry red and then dipped in whale 
oul until nearly cold. When finished, the springs are 
very severely and thoroughly tested in the testing 
machine before being put in service. The same arrange- 
ment of springs is always used on four-wheeled trucks. 
Two parallel equalising bars rest on the tops of the boxes 
each side, and the spring placed between them. This 
plan is so simple, and gives such excellent results, that 
there is no desire to change it. 

It certainly seems that the extreme care and special 
skill which have been expended in America on spring 





making and designing have borne good fruit. Broken 
springs are not by any means as numerous as in England, 
and therefore the large expense for repairs and replacing 
is materially decreased. The high class and suitability 
of the steel used, the uniform and certain results obtained 
in tempering, the presence of the equalising lever, of the 
old-fashioned form of spring link and cotter, and of the 
strengthened ends, give a life and elasticity to the springs 
which in England would be considered remarkable. 
These reasons also allow a much lighter spring to be 
used; the constant in D. K. Clark’s formule often being 
reduced from 20 to 35 per cent. with satisfactory results. 
The following table is given by a well-known manufac- 
turer of springs, and illustrates the loads which springs 
are expected to bear in America and the deflections under 
those loads :— 





Specifications. 


No. plates. 
Over all 
Set light. 


Weight per 





Centers light, 32in. .. 6,000 


Steel, 3} x $; slots, 3 x1 7,500 
Groove, 1} 9,000 


Band, 3} x }—}topoval.. .. .. .. 1: 5 10,500 


Working 
load. 


Over all. 
Over all. 


Arch of 
main plate. 


Over all. 


Tbs. 
(about). 


main plate. 


main plate. 


Ibs. in. 
9,000 7 


af 


ae am au au 
ai 


7,500 10,000 


9,000 10,500 7} 11,000 





Za 


10,500 | 12,000 12,000 


H 


12,000 | 13,500 13,000 





din. arch of main plate, without load, measured from a line from centre to centre of bearing points. 





THE NEW FLEET FOR THE UNITED STATES. 


THE United States are about to construct a brand new 
fleet for themselves. This is what the scheme of the 
Board now put forward amounts to. At the present 
time the United States Government possesses one single 
coast service armoured ship of 6060 tons, the Puritan, 
built in 1885, and four for coast service of 3815 tons each, 
namely, the Amphitrite, Miantonomoh, Monadnock, and 
Terror, all built in 1885. There are two vessels building, 
namely, an armoured cruiser and a turret ship, of over 
6000 tons each. Beyond this there is nothing armoured 
but the very old vessels of small size. The Intrepid, a 
ram of 1123 tons, was launched in 1874, and the Alarm, 
720 tons, in 1873. The rest are of 1865 or earlier dates, 
and are for coast service, taking no rank worthy of notice. 
It would hardly be expressing the new departure then 
correctly to say that ‘a large addition” is to be made 
to the United States fleet. When Napoleon left Elba 
and appeared once more on the throne of France, we 
might no doubt truly say that he had made a large addition 
to his kingdom of Elba, but his achievement is not usually 
sodeseribed. Instead of a completely insignificant fleet, 
America proposes to have one shown on the list we give 
herewith of 369,000 tons armoured, and in all of 473,000 tons 
displacement, costing over 55 imillions sterling—not of 
dollars, but English pounds. When it is borne in mind 
that the programme laid before our House of Commons 
last year was to provide for 318,000 tons only, and 
at a cost of 21} million sterling, the magnitude of the 
American programme may be appreciated. It may be 
noticed that the armoured tonnage of England in 
1888 was about 500,000, and of France 318,000 tons. 
Consequently, if America were at once to produce 
369,000 tons of armour-clad ships of the newest 
designs, she would be more powerful than France, and, 
with all our additions since 1888, she would approach 
us in a formidable way. We have long been aware that 
America was not satisfied with the state into which her 
navy had fallen. The report of the Secretary for the 
Navy, and the view taken of the whole question, has 
prepared us for a great increase. The setting up of 
ordnance and armour works in the country was all in 
preparation for it; but what is the meaning of so gigantic 
a programme as that now put forward? Big things are 
popular in America, but then the big things must have 
some prospect of paying. How is this to be the case | 
with this great navy ? New ships, we are told, are less 
expensive to keep up than old ones. True; but there 
must be some proportion observed. Barnum had a pro- 
gramme prepared for Jumbo before he took him from 
us. It is owing to an accident that he comes to appear 
before us this year in a motionless, stuffed condition. 
Have the preparations been similarly made for this great 
naval Jumbo ? 

Seriously, the scheme is such as must raise the great 
question, how can it pay the United States to construct 
such a fleet? They have been in the happy position of 
professing not to need one in the way that a European 
nation, and especially that England has needed hers 
up to this time. The States have not suffered in con- 
sequence in any way of which we are aware. Everyone 
has respected America; she has proved that she can both 
make and fight ships in the best possible way when she 
likes, as we have learned in former times to our cost. We 
do not doubt that these ships could be made and armed 
on American ground without going elsewhere, in course of 
time—though this would be a great feat—and we should 
expect them to be handled in the best possible way. We 
look upon each ship and each man as exactly as possible 
like a British ship and a British sailor, surrounding con- 
ditions being equal. It can be done if it is worth while. The 
question is still, how can it be worth while? Has America 
been hitherto running a great risk of injury which it is 
unwise to prolong? Situated as she is, who could injure 
her? We have heard, certainly, what frightful 
could be done by a fleet bombarding her coast towns; but 
this danger might be obviated by a tithe of the outlay now 
proposed, unless France or England is the aggressor. 
There are many reasons why neither France nor England 
is likely to provoke America without cause; and as to 
England, hitherto we have shown that in any trouble we 
turn to some arbitrator, who is sure to make us pay 





America handsomely; and the fact is, that the protec- 
tion of American cities from bombardment, even by 
France or England, calls for no such armament as that 
proposed. This full programme can only pay in any 
sense if the American Republic plays a new part in the 
world, and a part which we fear must cause misgiving 
and disturbance. When Russia constantly adds to her 
enormous armies, alarm is caused because notoriously no 
one wishes to attack her. Is not the same thing true of 
America ? 

We are inclined to think, 4owever, that the programme 
before us is only likely to be carried out very partially. 
There is a strong feeling in America in favour of home 
production, and home production will have to multiply 
in a marvellous ratio to deal with the work now pro- 
posed. The most popular, and therefore business-like 
proceeding for a Government, is to begin as fast as the 
new Bethlehem and all other factories’ powers develope, 
but this will give time for taxes to sober the view of the 
nation, unless heavy debt is incurred, which would have 
to be justified by some policy not yet put forward. Pro- 
bably we may look for serious modifications before such 
a scheme as that proposed can be carried out. At the 
same time, if it is ever carried out in any substantial 
proportion, we may expect to hear more of the United 
States in the general international disputes which arise, 
such as those about remote islands and rights in savage 
countries. It might, for example, be very desirable for 
America to help in Africa—civilisation could hardly fail 
to benefit greatly by such action. American missionaries 
are admirable. We could wish that they were more 
strongly supported, and to any rights arising from honest 
effort America would be more than welcome. Is America 
about to achieve a new position? This remains to be 
seen. Under any circumstances, with this programme 
put in hand, we must expect to see establishments spring 
up which will make their presence felt in the manu- 
facturing business of the world. 


Table showing Proposed United States Fleet. 
Tons dis- 
placement. 
100 . 10 battleships of 
ae, * “4 8000 , 
84 - 12 = 7000 
5 nt 6000 , 
. 10 rams 3500 
® armoured cruisers' 6350 
4 protected cruisers? 7000 
9 3 5400, 
2 *° 4000 ,, 
1200 
900 


Cost each Cost in 
in dollars. dollars. 
5,000,000 .. 50,000,000 
5,000,000 .. 40,000,000 
. 4,500,000 .. 54,000,000 
. 8,000,000 .. 15,000,000 
. 1,800,000 .. 18,000,000 
. 8,800,000 .. 29,700,000 
. 8,500,000 .. 14,000,000 
. 2,800,000 .. 25,200,000 
. 2,050,000 .. 4,100,009 
500,000 .. 2,500,000 
500,000 .. 7,500,000 
. 2,000,000 .. 6,000,000 
266,000,000 
Equal to about £55,132,000 
3 Speed, 20 knots. 
6 Speed, 22 knots. 


10,000 tons .. 


” ” 


rm 4 
5 special » 
. 15 torpedo » %& 
3 artificers’ ships 


22 knots. 
18 knots. 


' Speed, 19 knots. 


2 Speed, 
4 Speed, 19 knots. 5 Speed, 








THE FEDERATED INSTITUTION OF 
ENGINEERS. 


Tue Federated Institution of Mining Engineers, after 
holding their first general meeting at Sheffield on Wednes- 
day, spent the following day—January 23rd—in visiting the 
more important collieries in South and West Yorkshire, 
where special arrangements had been made for showing the 
distinctive features in the modes of working machinery and 
appliances, as well as for examining the geology of the 
district. One party began at the Newcastle Main Colliery— 
Messrs. John Brown and Co. In spite of a heavy snowstorm, 
there was a very large muster of the members, who were 
received by Mr. C. E. Rhodes, the manager, who successfully 
exerted himself to make the occasion interesting and 
instructive. Messrs. John Brown and Co. employ about 3000 
men and boys at Aldwarke and Cow House. The coal 
measures worked are the Barnsley bed, which is about 8ft. in 
thickness, and is found at a depth of about 165 yards; the 
Swallow Wood bed, 5ft. thick, and at a depth of 220 yards; 
and the Parkgate bed, which is 5ft. 6in. thick, and at a 
depth of 420 yards. Two shafts are sunk to the Barnsley 
and Swallow Wood seams; one is used for raising coal, 
and the other for men and material. There are also 
two shafts to the Parkgate bed, each shaft being 18ft. in 
diameter. The Silkstone seam has also been proved at these 
collieries. Its thickness varies considerably, and it is not 


MINING 





of sufficient abundance to make it worth the labour and 
expense of commencing to win at present. From the seams 
being worked about 3000 tons per day are raised. Much 
interest was manifested in the screens and travelling bands 
for picking the coal, and the methods employed to assort and 
mix the coal, so as to obtain a gas coal of even quality, and 
the largest percentage of round coal free from dirt. Included 
in the winding Ley is a mechanical arrangement for 
unloading the decks of .the cages simultaneously, and the 
apparatus is so effective that 1400 tons can be raised in ten 
hours from even the deepest shaft—-the Parkgate. The boilers 
supplying the motive power for the machinery in the form of 
steam are heated by waste gases produced from the coke ovens 
These, which are of the beehive type and number forty, are 
constructed on the most modern principles. Slack coal js 
ground into a fine powder and washed, the outcome being an 
exceptionally good coke, with a very low percentage of ash. 
At the close of the visit, Mr. Ridyard, of Manchester, returned 
thanks to Mr. Rhodes for the hospitable manner in which he 
had received them, specially alluding to the manner of 
dividing and screening the coal, and separating the dross 
which he regarded as excellent. Mr. Rhodes acknowledged 
the compliment. Amongst the visitors were Messrs. J, 
Ridyard, Bridgewater, Manchester ; J. Vivian, Whitehaven : 
G. F. Bell, H.M. Inspector of Mines, Northumberland : 
Meysey-Thompson, Leeds ; 'T. Newbould, Rawmarsh; E. W 
Thirkell, Oaks, Barnsley; W. Tate, West Yorkshire Iron and 
Coal Company, West Ardsley, Wakefield; T. R. Maddison, 
Wakefield; G. Cradock, Wakefield; W. Marshall, Monk 
Bretton; G. T. Burnley, North Gawber; J. Roscoe, jun., 
Little Hulton; J. H. Ashton, Waleswood; J. Simpson, 
Felling, Newcastle; J. Archer, Sheffield; R. 5. Anderson, 
Elswick, Newcastle; J. Pollard, Wakefield; H. H. Bolton, 
Accrington ; R. H. Longbotham, Wakefield ; A. Bailey, Man. 
chester, &c. On leaving Aldwarke the party, considerably 
increased in numbers, proceeded to Denaby Main Colliery, 
where they were met by Mr. W. H. Chambers, the manager, 
and Mr. Witty, his assistant. There is only one seam of coal 
worked at this colliery, the Barnsley seam, which is 10ft. 
thick, and is reached at a depth of 450 yards ; the diameter f 
the shaft is 14ft. About 1500 men are employed working double 
shifts. The machinery on the surface has been recently con- 
structed of iron, to replace that destroyed by fire on Christmas 
of 1887. The Fowler's loading and unloading apparatus 
enables six 10 cwt. corves to be changed on three decks in 
ten seconds. When the mining engineers reached the top of 
the shaft the last of the men and boys were being hauled to 
the surface, and the process of lowering empty corves and 
raising to the surface the full corves was at once started. 


‘The saving of time by the adoption of Fowler's appliance is 


of immense importance, and enables a single shaft to accoin- 
plish such a large output as 2000 tons a day. Forty-five 
seconds are occupied in the journey up the shaft, and 
ten seconds in the changing of the corves. If it were not for 
the patent hydraulic arrangement, whegeby the three decks 
of the cages are emptied of their full corves, and their places 
taken by the empty ones in readiness for another ascent, the 
time taken by a draw would be prolonged by over half-a-minute. 
This, of course, would mean a great reduction in the output. 
It is stated that this arrangement is only in full working order 
at Denaby, throughout the South Yorkshire collieries, though 
it is used by the inventor in Nottinghamshire. The winding 
engines are a pair of 40in. cylinders and 24ft. diameter drum. 
The department where the various classes of house coal are 
assorted was viewed with much interest. On the premises 
there is a coal washing plant in course of erection, to deal 
with 4000 tons per day. It is expected that the coke pro- 
duced from this washed coal will command a higher price in 
the market by reason of its greater purity. There are four 
haulage engines and two pumps working, the steam being 
conveyed down the upcast shaft from a range of thirteen 
Arnold’s patent boilers. In the screening arrangements is a 
band 90ft. long for sorting house coal. Mr. Chambers ex- 
plained to the party extensive improvements in progress, as 
well as the machinery for loading vessels on the Don, that 
river being close to the colliery. The party afterwards drove 
to the new sinkings of the company at Cadeby. Here sinking 
Yeager 4 are going on to win the Barnsley seam with two 
shafts 16ft. diameter, at a depth of about 600 yards, one 
shaft being down 40 yards and the other 30 yards. The work 
of winning the coal has been greatly retarded by the excessive 
amount of water that has been met with. It is estimated 
that in one of the shafts there was at least 150,000 gallons on 
the day of the visit. A new sinking pimp specially made for 
the purpose, and known as “the Denaby Main,” with a 
capacity of 50,000 gallons an hour against a head of 100 yards, 
has been placed in one of the shafts, and three similar pumps, 
though of somewhat larger capacity, are being constructed for 
the same work. The dimensions of that in use are :—Diameter 
of steam cylinder, 22in.; length of stroke, 27in.; diameter of 
suction plunger, 18in.; diameter of delivery plungers, 8jin. 
The patentees of the pump, which is suspended in the shaft, 
are Messrs. Bailey, Lindemann, and Davidson, and the makers 
are Messrs. W. H. Bailey and Co., Salford. A paper expla- 
natory of the capacity and general purposes of the pump was 
to have been read by Mr. R. H. Longbotham, of Wakefield, 
who is the Yorkshire agent ; but the state of the weather and 
the lateness of the hour prevented this being done. Mr. 
Longbotham was thanked for his paper, which was taken as 
read. Mr. Chambers mentioned to the visitors the advan- 
tages under which the sinkings were being conducted, par- 
ticularly with respect to the proximity of stone and lime. 
The party expressed themselves highly pleased with what 
they had seen, and Mr. Chambers was cordially thanked for 
his kindness. Another party visited the Wharncliffe Silk- 
stone Colliery, of which we gave some account last week. 
Visits were also paid to Lidgate, Rockingham, and Barrow 
Collieries, and another party visited the St. John’s and 
Allerton Main Collieries, near Leeds. At Lidgate the 
seam worked is known as the Lidgett seam, and 
is from lft. to 2ft. 2in. thick. It is worked entirely by 
machinery, and six of Gillott and Copley’s machines are 
employed. These are actuated by a pair of air-compressing 
engines, by Messrs. John Fowler and Co., Leeds, having steam 
cylinders 22in. by 48in., and air cylinders 24in. by 48in. The 
ventilation is by means of a Biram fan, one of the earliest 
types of fans introduced for colliery ventilation. It has 
recently been rebuilt by Messrs. Walker Brothers, of Wigan. 
At St. John’s Colliery electric pumping and hauling plant 
was inspected, and at Allerton Main Colliery the leading 
feature was a special system of endless rope haulage, worked 
in sections by a shaft rope with clip pulleys, minus all 
tightening apparatus. The pumping is worked from this in 
sections. The coal-cutting machinery is worked by rope and 
electricity, and the blasting by compressed air. The seam 
worked is the Haigh Moor, which is 54ft. thick, and reached 
at a depth of 144 yards. 
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COMPOUND LOCOMOTIVES, GRAZI-TSARITSIN RAILWAY. 
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FOUR-COUPLED PASSENGER ENGINE. 
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ON THE COMPOUNDING OF LOCOMOTIVES 
BURNING PETROLEUM REFUSE IN RUSSIA.} 
By Mr. Tuomas Urqunart, Locomotive Superintendent, Grazi and 
Tsaritsin Railway, South-East Russia. 

7 IN fulfilment of his promise made in a former discussion upon the 

Compounding of Locomotives””—‘‘ Proceedings” 1886, page 391 
—the author has much pleasure in now communicating to the 
Institution the results of the experience he has thus far acquired in 





1 Read before the Institution of Mechanical Engineers, 











SIX-COUPLED GOODS ENGINE. 


the compounding of existing petroleum-burning locomotives on the 
Grazi-Tsaritsin Railway in South-East Russia. 

Amongst the conflicting opinions entertained as to the utility of 
compounding in locomotives, the author, like many others, had his 
doubts on the subject in 1886. In order to satisfy himself on the 
question, he obtained the sanction of the Government for altering 
one locomotive by way of experiment according to his own plans. 
The altered goods engine No, 35 was put to work on lst September, 
1887, and after some modifications in the valve gear, suggested by 
indicator diagrams takenin preliminary trials, it was finally completed 
and the driver was eel over a month’s running to get fully 
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The Engineer. 
acquainted with the handliag in regular service. Comparative 


trials were then made of the compound against a non-compound 
with the same weight of train on the same days, the two trains 
being run one after the other with an hour’s interval between, so as 
to expose them both to the same circumstances in regard to 
weather. It was proved without doubt that the compound burnt 
22 per cent. less of petroleum refuse used as fuel than the non- 
compound, 

In consequence of this very favourable result the compounding 
of other locomotives was at once proceeded with. At the present 
time—May, 1889—there are already in daily use in the regulr 
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train service on this line six compound goods engines with six | Dimensions of engines.—During the progress of these alterations 
wheels coupled, and one compound y nger engine with four | and of the author's observations on the working of the altered 
wheels coupled ; and jn the shops, in course of reconstruction, two. | engines, several difficulties developed themselves, for which reme- 


Newnan gd and four goods engines. It is intended to go on altering | dies had to be devised ; these will no doubt interest all engineers 


2hin.; length between tube-plates, 13ft. 10hin. Heating surface ; 
Tubes, 1164 square feet; fire-box, 67 square feet; total 123] 
square feet. Fire-grate area, 17 square feet prior to burning petro. 
leum, but no fire-grate is now used. On first testing the 





. | P . A . 3 ° Pre engi 
e rest of the locomotives to the —— plan as fast as the | concerned in the adoption of compound locomotives. In the | with the original excentrics, giving the valves a maximum tiene 
limited means in the railway works at Borisoglebsk will admit of accompanying drawings are shown a side elevation on the | of 4hin., and having an angle of advance of 30 deg., it was found 
this being done. 
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DIAGRAMS FROM FOUR-COUPLED PASSENGER ENGINE. 


Economy of compounding.—The fuel economy in the passenger | high-pressure side, and a transverse section through the | from the indicator diagrams that very excessive compression took 
engine the author believes cannot be less than 20 per cent. in the | smoke-box, of one of the altered six-wheel coupled 36-ton place in the high-pressure cylinder, and too early a cut-off in both 
second or third notch, though there are not yet data enough for | goods engines, of which the following are the main dimensions cylinders, The new excentrics now used for all the compounded 
confirming this opinion with absolute certainty; it will be greater affecting the compounding:—Cylinders 18}in. and 253in. diameter, | locomotives give the valves an increased travel of 4fin., and have 
when the driver manages the engine better. The meaneconomy in | and 24in. stroke; ratio of areas, 1:000 to 1°912. Slide-valves: angles of advance of 20 deg. The accompanying indicator 
the six goods engines isnow found to be 184 per cent., which isa | Maximum of travel, 44in.; angle of advance of excentrics, 20deg. diagrams taken in forward gear since these alterations 
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No. of | of.train —— of | speed in Small Large of force in tractive force —— Locomotive, on grade of 1 in 125, with eurees 2100ft. radins ; total train, 463 English tons. 
notch. in miles Rhy I feet | cylinder in| cylinder in| indicated tons. ” ' Compounn, No. 35, Locomotive. 
per hour. - A. per minute.’ Ibs. per | Ibs. per jhorse-power (English) adhesive weight. | 
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very good result, though less than what was got in actual trial High-pressure valve: Outside lap, 0°8lin.; inside clearance, 0-08in. | were made, show an improved distribution of von, Fra 
of the first one compounded. Including the passenger engine, Low-pressure valve: Outside lap, 0°67in. ; inside clearance, nil. | giving out ample power in the third and as gh 
therefore, the fuel economy in the compounded engines may now Stephenson link-motion. Receiver: Capacity, 3°28 cubic feet ; heaviest trains up the steepest gradients on the ine, o 5 ~ ; 
be safely taken at 18} per cent. in comparison with ordinary loco- | surface exposed to smoke-box heat, 11°52 square feet. Boiler | in fact, so far as the power of the engines is mm Hn 
motives. Last winter, 1888-89, was exceptionally severe, with | pressure, 9 —— = 135lb. per square inch above atmo- j compounds take their regular turns in the service, drawing the 
from 55deg. to 65 deg. Fah. of frost; but the compounds ran j sphere. Six wheels, all coupled, 4ft. 8in. diameter. Adhesion | same number of trucks as the non-comy an 





. ri i iving inc i veig irty-six tons. Tubes: Number, 151; outside diameter unctual time. The trial trains, as well as the ordinary trains, in 
2s ve Ayr Arle sod — engines, giving no inconvenience on | weight, thirty-six tons. ubes: Number, ; outside ’ — ccnmnel Cider waded ‘Scien of chehenn Grab sa 40-6 
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80 tons, exclusive of engine and tender. In these 
total lond y Be 10 per cent. has been added to the mean 
ve oaure in each cylinder, in order to allow for the effect of the 
cg connection from the cylinder to the indicator. All the engines 
i. screw reversing-gear, enabling the driver to use any degree 
" expansion intermediate between the extreme limits of mid gear 
eh full gear; and the four notches mentioned on the diagrams 
and in the ap vended Tables I. to VI. are given merely for com- 
parison with the ordinary nomenclature when a reversing lever and 
a sector with four notches are used, 


Sequence of cranks,—The first four compounded engines turned 
out of the shops had their high-pressure crank leading and_low- 
ressure following in forward running; and in Tables I, and IT. are 
given the corresponding mean steam pressures, and temperatures 
of steam, and power developed, In order to test the effect of the 
reverse sequence of cranks, one goods engine—N 0. 53—was altered 
to have the low-pressure crank leading and the high-pressure 
ik following ir forward running; and in the Tables IIT. and IV, 
are given the corresponding particulars for comparison with 
Tables 1. and II. From the indicator diagrams taken in for- 
ward gear with the latter arrangement it will be noticed that 
inconvenient and very excessive compression takes place at the first 
notch in the high-pressure cylinder, so much so, indeed, that this 
notch is not used; but in all the other notches a good distribution 
takes place. In the low-pressure cylinder a much better distri- 
bution takes place at all notches compared with engines having the 
high-pressure crank leading; and this engine with the low-pressure 
crank leading, which has only recently been put to work, seems to 
develope more power and to burn less fuel than the others having 
the high-pressure crank leading. This is the first time, so far as 
the author is aware, that the sequence of cranks in compound 
locomotives has been taken into consideration. The receiver 
capacity is equal to that of the high-pressure cylinder, and all the 
dimensions are the same in both the above cases. The idea of 
making one engine by way of trial with the low-pressure crank 
leading in forward running originated in its being accidentally 
noticed that one of the other engines, compounded with the high- 
pressure crank leading in forward running, seemed to work better 
and to be more powerful, developing its full tractive force with an 
earlicr cut-off and making steam with greater freedom, when 
running backwards with its train, in whioh case, of course, the 
low-pressure crank became the leading one. The line following 
generally the undulating contour of the plains, its profile has very 
long gradients of 1 in 125, thus demanding for long stretches at a 
time the full power of the engine, or, say, about the third notch 
out of four. The only objection the author now sees to the low- 
pressure crank leading is that it gives too much power in the large 
cylinder and too little in the small, thus putting the engine out of 
equilibrium; but this irregularity will in a great measure be 
obviated by having a receiver about half as large again as those 
now used on all the present compounds, 


Air inlet valve. —When the first passenger compound was put 
into regular train service, it was noticed that, where an ordinary 
non-compound ran easily down hill with the regulator closed, the 
compound ran very stiff, and even required the regulator openir 
a little, thus proving that an increased internal resistance existe: 
in the compound locomotive, which was traced to the large area of 
the low-pressure piston creating a strong vacuum in the receiver. 
This was overcome by placing on the receiver an air-inlet valve 
opening inwards—Fig. 12—for enabling the large piston to draw in 
air when required, as is invariably the case when the steam is shut 
off. Since the addition of this valve the engine runs down hill 
with even greater ease than a non-compound locomotive. As for 
the objection that such a valve cools the low-pressure cylinder, the 
author had to choose one of two inconveniences—either to keep 
steam on when running down hill, or to cool the cylinder. The 
latter proves the more profitable method, and is accordingly 
adepied. Possibly in time it will be practicable to mix part of 
the hot smoke-box gases with the cold air, and to admit this 
mixture into the low-pressure cylinder at a temperature of from 
120 deg. to 180 deg. Fah. This could easily be done, without risk 
of injury to the valve faces and piston rings, because no solid 
particles from cinders or ashes exist in the smoke-box of these 
engines burning petroleum refuse. In Tables V. and VI. are given 
the particulars of the working of the passenger engine, and 
the corresponding indicator diagrams taken in forward gear, which 
are seen to be very good. The passenger engine, indeed, seems 
to work rather better than the goods, 


Starting valve.—The starting valve on the reeeiver, for admitting 
boiler steam direct to the low-pressure cylinder for starting, is 
worked by hand by the driver, and is not automatic in closing, its 
only merit being that it is exceedingly simple. In fact, these 
valves were already in stock, having formerly been used for steam 
brakes on the locomotives. It cannot, therefore, be pretended 
that they present the same excellent features as the special auto- 
matic starting valves which have been introduced elsewhere and 
have proved so efficient in working. In the author's locomotives 
retaining their original boilers it must be borne in mind that his 
whole attention was directed simply to obtaining from old engines 
compounded with eight and a-half to nine atmospheres pressure, 
the nearest and cheapest approach to modern compounds having 
twelve atmospheres pressure. As to any possibility of a wasteful 
expenditure of steam through abuse of the starting valve, this is 
sutficiently guarded against by the drivers being paid a premium 
for saving fuel. They are, as a rule, fully alive to their own 
interests, and never use the starting valve more than is abso- 
lutely necessary. The engravings show a side elevation on 
the a gre side, and a transverse section through the 
smoke-box and cylinders of a compounded passenger engine 
having a hand interchanging valve, in addition to the hand 
intercepting valve. The two together enable the engine to con- 
tinue working non-compound for any length of time, instead of for 
only the first stroke at starting; and the interchanging valve, 
when the intercepting valve is either open or closed, serves also as 
an air inlet valve for both cylinders in running down hill with the 
steam shut off. These valves are indispensable for starting heavy 
trains without jerks. 


Tractive power.—The adhesion weight of the compound goods 
locomotive with six wheels cou led is 36,000 kilds. = 35-420 tons. 
In the engines having the high-pressure crank leading, the tractive 
— at the third notch is 4632 kilos, = 5-543 tons, adding as before 

0 percent. to the mean pressures shown in the indicator diagrams, 
80 as to allow for loss of pressure in the connecting pipe from the 
cylinder to the indicator. At the fourth notch a tractive force of 


6295 kilos, = 6°195 tons is attained, which is equal to wy or 
Be 


nearly 18 per cent. of the adhesion weight, and is therefore quite 
sufficient on dry rails to utilise the total adhesion of the engine. 
In the calculation of the tractive power of the compound engines, 
the power of each cylinder is calculated separately by means of 
the formula:—Tractive power = 0°57 x boiler pressure above 
atmosphere x (cylinder diameter)? x stroke + (2 x diameter of 
driving wheels), The coefficient 57 per cent., which gives the 
mean effective pressure on the high-pressure piston in full gear, 
has to be replaced by a lower figure deduced from indicator dia- 
grams, when working more expansively; and for the low-pressure 
cylinder a still lower coefficient has, of course, to be taken. The 
results of the author's experience are such as to leave no doubt in 
his own mind that compound locomotives are the engines of the 
future in all countries. Plans are already in hand for compound- 
ing the eight-wheel coupled forty-eight ton goods locomotives ; and 
advantage will be taken of the alteration of these and other 
engines to substitute also balanced slide valves, so as to save the 
extra 5 or 6-horse power at present absorbed by the friction of the 
slide valves, What is y wanted is to mature a thoroughly 
efficient two-cylinder compound, with moving parts as light as 
possible’and@well balanced, 





TABLE I,—Mean Steam Pressures, and Temperatures of Steam, in Six-wheel Coupled 36-ton Compound Goods Locomotice No. 35. 
High-pressure Crauk Leading in Forward Running.—See Indicator Diagrams. 





Cut-off. | 


Steam pressures, Ibs. per square inch. | 


} 


Temperatures of steam. 





Cylinder. No. of ;* Percentage ean Mean 


er | Mt 
notch. | of stroke. |V#lve chest.) sory, 


| t Mean effective. | Beginning | End of | Utilised in| a 




















| | ard. | back. | D | Dx1‘1 | of stroke. expansion. | expansion. | cylinders. 
| | 
No. | Per cent. | Ibs. Ibs. | Ibs. lbs. | Ibs. | Deg. Fah. Deg. Fah. | Deg. Fah. | Deg. Fah. 
1 47 132°4 92 63 29 32 | 856 293 3 — 
‘ , 90: | , | oa ne ama js 2 
High-pressure, j 2 60 152°4 110 £8 | 62 57 356 811 45 _ 
right hand. | 3 2 132°4 19 an 70 356 324 32 = 
A $2 132°4 127 a7 | 70 7 356 333 23 _ 
1 49 $771 27 a | wy | 2 | 29 | 287 3 |OD 
Low-pressure, i 2 O7 34 a7 28°3 | 31 208 257 41 H oo 
left hand. 3 70 2°09 41 #30 | 367 40 300 2 27 83 
4 86 bod 48 2s | 452 50, «= 808 284 18 72 





* The point of cut-off in percentage of stroke is given as marked from the valve setting. 
+ The mean effective pressure in column D is the difference between the mean forward and backward —— ; in column D x 1°1 it is 


increased by 10 per cent. to allow for the throttling effect of the indicator pipe an 


TABLE I1.—Power Developed by Six-wheel Coupled 36-ton Compound Goods Locomotive No. 35. 
Forward Running. 


Driving wheels. 


Speed of train. | ‘Revolutions per 


Miles per hour. 


Grade of 
expansion. Feet per minute. 








Piston speed. 


connections. 
High-pressure Crank Leading in 


Indicated 


Peal Tractive power. | Ratio of tractive power to 


| adhesion weight. 





No. of notch. minute. 
No. Miles. Revs. | Feet. 1.H.P. | Tons. | Percent. Ratio. 
1 2 131 52 310 2°655 77 = 1 to 13 
2 18 | 17 468 452 4°12 11°9 = 1 to 8°4 
3 17 100 400 476 5543 15°8 = 1 to 63 
87 348 


4 13 


475 Ges 17°8 = 1 to 56 


TABLE II].—Mean Steam Pressures, and Temperatures of Steam, in Six-wheel Coupled 36-ton Compound Goods Locomotive No. 53. 
Louw-pressure Crank Leading in Forward Running.—See Indicator Diagrams. 





Cut-off. 
Cylinder. i ; | | | 
No. of * Percentage ,-.).., Mean Mean 
| notch. of stroke. iValve oe forward. | back. 


Steam pressures, Ibs. per square inch. 


Temperatures of steam. 


_t Mean effective. | Beginning End of | Utilised in ts in 
D D x11 | ofstroke. expansion. | expansion. | cylinders 
| ! Sap 














No. Per cent. Tbs. | Tbs. Tbs. 
( 1 38 132°4 82 70 
High-pressure, | - ie ea sed 
left hand. | 3 cs 11 Cl 
4 80 131 of 
1 38 24 il 
| 2 ) SS 37 ” 

Low-pressure, 
right-hand. | 3 ts 588 13 4 
4 SO 5°88 SL 4 











Its. | Ibs. | Deg. Fah. Deg. Fah. | Deg. Fah. | Deg. Fah. 
2 13 356 288 68 | —_— 
32 385 356 300 47 -- 
co C6 556 322 34 — 
7 74 326 345 11 _ 
13 HBG “ie ie oe a 
.38 31 3C2 248 54 108 
30 43 302 266 36 $0 
47 52 502 £86 16 70 





8 The point of cut-off in percentage of stroke is given 2s marked from the valve setting. 
¢ The mean effective pressure in column D is the difference between the mean forward and backw: 


pressures ; in column D x 1°1 it is 


increased by 10 per cent. to allow for the throttling effect of the indicator pipe and connections. 


TABLE 1V.—Porer Developed by Six-wheel Coupled 36-ton Compound Goods Locomotive No. 53. 
Forward Running. 





Low-pressure Crank Leading in 








Grade of . : Driving wheels. —" ‘ = ati ilies - 
cexiansion, | Seetof train | Revolutions por |p Pitan meet, |, Indioted_ | nructive ower, | Ratio tractive pover to 
No, Miles, Revs. Feet. 1.H.P. Tons. Percent. Ratio. 

1 20 131 524 167 17440) 42 = 1 to 24 
9 18 My 468 366 3°B05 10°0 = 1 to 10 
3 15 109 460 482 5116 | 147 = 1 to 6-8 
4 13 S7 3i8 478 } 6112 17°5 = 1 to 5°7 








The high-pressure cylinder in this engine was worn out and had a crack in its body, and a liner was therefore put in, whereby the clear 


working diameter was reduced to 460 mm. = 18*llin.; whereas the first engine compounded, No. 35, with high-pressure crank leading, had its 


cylinder rebored to 470 mm. = 18°50in. 


TABLE V.—Mean Steam Pressures, and Temperatures of Steam, in Compound Passenger Engine with Six Wheels, Four Coupled. 


> 


High-pressure Crank Leading in Forward Running.—See Indicator Diagrams. 









































Cut-off. Steam pressures, lbs. per square inch. | Temperatures of steam. 

" ee % ] j plan Ly frre 
Cylinder. No. of |* Percentage Walse cheat Mean Mean | t Mean effective. | Beginning End of Utilised in | a d in 
notch. | of stroke. | *8VE CBES% forward. | back. | D Dxi1| of stroke. | expansion. | expansion. cylinders. 
No. Per cent. Tbs. Ibs. | Ibs. | Ibs. | Ibs. Deg. Fah. | Deg. Fah. | Deg. Fah. | Deg. Fah. 

1 30 13274 San eae ee 356 | 286 70 -- 

| | | 

High-pressure, { 2 50 132 110 | 55 55 60 356 | 306 | 50 | —_ 

right hand. 3 70 132°4 25 «| (BS 71 78 356 i a 

4 80 132°4 132 | 53 79 87 356 342 14 | -- 

( 74 42 20°SS 3t vl 269 30 302 | 243 | oY | 113 

: Ji ‘ | ; | " 

Low-pressure, | 2 co ol 43 4°3 388°7 43 303 257 ' 46 | 99 

left bend. 3 78 57°35 48 | 2-0 46-0 51 304 273 31 | 8s 

t 86 57°79 53 10 52°0 re 305 286 19 70 





* The point of cut-off in percentage of stroke is given as marked from the valve setting. 
+ The mean effective pressure in column D is the difference between the mean forward and backward pressures ; in column D x 1:1 it is 
increased by 10 per cent. to allow for the throttling effect of the indicator pipe and connections. 


TABLE VI.—Power Developed by Compound Passenger Engine with Six Wheels, Four Coupled. 


High-pressure Crank Leading in 


Forward Running. 
Cylinders, 17jin. and 26}in. diameter, 22in. stroke. Driving wheels, 5ft. 3in. diameter. Adhesion weight, 24 tons. 
Boiler pressure, 130 lbs. per square inch above atmosphere. 





Indicated 


Ratio of tractive power to 
horse-power. | 


Tractive power. adhesion weight. 














Grade of : Driving wheels. os 
sexism, | Sheen, Revolt pa | pt te 
No. Miles. Revs. | Feet. 
1 33 176 G46 
2 7 141 518 
3 20 106 3s7 
4 13 70 | 256 


1.H.P. Tons. Percent. Ratio. 
403 2°11 9°09 = 1 to ll 
552 3°427 13°88 = 1 to 7°32 
530 4°217 17°00 = 1 to 58 
475 4-746 19°23 = 1 to 5°2 





MERCHANTS’ READING-ROOM, SootH AFRICAN HovuskE.—The 
secretary of the Union Steamship Company, Limited, informs us 
that the Merchants’ Reading-room, at South African House, 94 to 
96, Bishopsgate-street, E.C.—the new London offices of the com- 
pany—is now ready for the use of gentlemen for appointments, 
correspondence, &c., and merchants and others are invited to 
address their telegrams and letters to the care of the company, 
who will take charge of them and deliver them on application. 


| 
| time ago, Messrs. Davey, Paxman, and Co., of Colchester, the 


Messrs. DAVEY, PAXMAN, AND Co., COLCHESTER.—Some short 


firm whose work has been so prominent the last few years at the 
various exhibitions, and who, it will be remembered, were awarded 
the two Newcastle trial prizes, found it necessary to enlarge their 
foundry. We hear that they are now still further increasing the 
size of this building, and that the iron and glass structure which 
covered their electric lighting machinery at the Paris Exhibition, 


Files of home and colonial papers, directories, &c., will be kept | is to be re-erected immediately in their yard as an addition to the 


for reference, and it is hoped full advan will be taken of the 
facilities thus offered. = _” 


very large existing boiler shop. Their business is evidently in- 


| creasing, and we think it is only fair to them to say deservedly. 
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H.M.S. IMPERIEUSE.—ORIGINAL RIG. 



































H.M.S. IMPERIEUSE. unconnected by means of vertical armour or other con- | but it was subsequently found possible to stow as much as 

4 ' ; a trivance. Each of these positions is provided with an | 1130 tons. With this she could steam 7000 knots at a 10- 
WE publish this week the seventh of our series of double- | elevated barbette, sheathed with Sin. composite armour, and | knot speed. But this extra coal, and her altered weights 
page supplements representing the various types of war vessels | mounting a single 24-ton Qin. breech-loading steel gun, | would immerse her nearly 2ft. below the water-line as 
existing in the Navy of Great Britain. The drawing of | possessing a very considerable arc of training. At a lower | designed, which gave her originally an extreme draught of 
H.M.S. Impérieuse are taken from photographs by Messrs. | level is placed a large number of guns of smaller calibre— | 25ft. 5in. At present her draught is recorded as 27ft. din. 
Symonds and Son, High-street, Portsmouth. | 6in. steel breech-loaders—sheltered to some extent from the | This is, of course, with all weights on board. The removal of 
The Impérieuse and her sister} ship, the’Warspite, which | fire of the heavy guns. This arrangement has been adopted ' the masts and sails, she having been at first brig-rigged, as 
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H.M.S. IMPERIEUSE.—SIDE VIEW AND DECK PLAN. 


are classified as armoured cruisers of the first class, represent | to a great extent from that followed by the French in the | seen in our small engraving above, and the substitution of a 
a type of war vessel totally distinct from the citadel battle- | Admiral Duperré, the Magenta class, &c. It has its | single fighting mast for the others, made a difference of 3in. 
ships which preceded their introduction into the Navy, or | advantages in the division of the heavy gun positions, so | only in her draught, one hundred tons weight being saved by 
that it would be impossible to wreck them all simultaneously | this contrivance. A full speed, under forced draught, of 
by a single adroitly-directed shot, as might take place in the 
central citadel battleships; but it is faulty, in that no 
| armoured connection exists between these positions, either 
for the secure transport of ammunition or the protection of 
| gun detachments passing to and fro. We must not omit to 
mention, however, that in it the first practicable arrange- 
| ment is found for the auxiliary armament, the lesser batteries 
being at a lower level than the others, and thus the whole of 
the guns are capable of being worked independently in the 
| heat of action, without any danger of their several lines of 
= fire fouling one another. To provide a safe and sufficient 
2 | distance between the guns of the auxiliary armament has | 
| been one of the most troublesome problems that Mr. W. H. 
| White had to solve in the designs for the new battleships 

| now in course of construction. 
| The Impérieuse is a twin-screw steel vessel, — with 
wood, and coppered for tropical service. Her displacement 
— | = is 8400 tons, ak $15ft., and beam 62ft. She was com- 
pleted at Portsmouth in 1886. Her engines are of the triple- | 16} knots, was obtained at trial, this being three-quartcrs of 
the barbette Admirals and turret battleships which followed | expansion type, by Maudslay and Co., and of 10,000-horse a, knot more than was anticipated by the original designers. 
them: They are peculiar in having four distinct protected | power. She was designed to carry 400 tons of coal at her | With a smaller quantity of coal stowed she would rise about 
positions for heavy guns, separated from one another, and ' normal draught, with power to stow 900 tons when required; | 1ft. The Impéricuse has an armoured belt 8ft. wide, 10in. 
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MANCHESTER SHIP CANAL—LATCHFORD LOCKS AND RUNCORN SECTIONS. 
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thick, and 140ft. long. It was to have been 3ft. 3in. above | 
and 4ft. 9in. below water-line, but the alterations made during 
construction of the vessel made a difference in her trim, and 
it was found, when completed, that the lower line of her belt 
was 6ft. T4in. below water-level, whilst the upper one was 
only 1ft. 44in. above. She has, however, a steel armoured 
deck at the top of the belt which would prevent projectiles 
penetrating into the engines, boilers, or magazines, even if 
they succeeded in getting through the sides of the Impérieuse 
when she heeled over towards her enemies. But it cannot be 
denied that the armoured belt was never intended to be 
placed so low down, and the weakness of a design, which was 
so ill provided with a margin of buoyancy against possible 
alterations in trim during construction, is only too apparent. 
Fortunately the “ Board margin,” as it is called, which is to be 
considered in all future designs, will give ample scope for any 
fresh ideas which may crop up during the growth of vessels 
from their keels to completion. There are armoured bulk- 
heads of compound plate Yin. thick at both ends of the belt, 
and from the base of these the steel armoured deck extends 
to stem and stern; all the vitals are below the steel deck. 
The armament of the Impérieuse consists of four 9-2in. 
24-ton guns, six 6in. 5-ton guns, ten Nordenfelt guns, three 
torpedo ports, and four 6-pounder quick-firing guns. The 
heavy guns are protected by steel shields upan the summit of 
the barbettes, behind which the gun detachments are partially 
sheltered. The position of the guns, auxiliary battery, belt, 
&c. &e., can be best seen by a reference to the cuts which 
give the whole in detail—elevation, plan, and sections. 

The following report, which was made by Captain Fane, as 
to the behaviour of the Impérieuse at sea before her rig was 
altered, is most interesting :—‘‘ Under 5 knots she steers fairly 
well, but is liable to become rather wild unless carefully 
watched. Above 5 knots the steering gradually improves, 
until with from 9 to 10 knots up to full speed her steering 
power is very good indeed. Her steadiness as a gun platform 
is unquestionably good. When off Vigo I had an excellent 
opportunity of judging in comparison with the Colossus. 
We could have used our guns against her with undoubted 
effect when she was rolling 17 deg. to our 3} deg.; in fact, 
the Colossus took water into her turrets whilst we were com- 
paratively quite steady, and certainly could have worked all 
our guns. She has behaved well under steam and sail, but 
under sail alone it requires a very strong breeze to make her 
move. It is difficult to steer or keep her off the wind. With 
all her weights on board I consider she has the appearance of 
being over-weighted, but she is not sluggish in answering her 
helm if sufficient speed is kept up. She certainly appears to 
be, and is, buoyant, and lifts easily and well to the sea. ‘ 

- I am decidedly of opinion it is most undesirable to 
retain her masts and sails. 
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minimum of good to a maximum of evil. I am also of opinion | 
her fighting power would be much endangered by retaining 

the amount of rigging required for, perhaps, occasionally 

using sail to assist the steam power; and, although when | 
going into action I presume all masts, yards, &c., above the | 
tops would be down, there would still remain a large amount | 
of wire rigging and gear to not only foul the propellers, but | 
endanger the lives of the barbette guns’ crews underneath, | 
and perhaps block the barbettes and prevent them from | 
working. Should her masts be removed, I venture to suggest 

her derrick being lengthened, and fitted with a military top; | 
the present height is much too low on account of heat | 
and smoke from the funnels. I wish to record the 
high opinion I have of her as a fast ocean cruiser and 
powerful fighting ship. Although her draught of water with 
all weights on board is more than originally designed for, thus 
bringing the armour belts and torpedo ports lower than anti- 
cipated, this extra weight does not affect her manceuvring 
power under steam, and with her four Qin. barbette armour- 
piercing guns, that have such a large arc of training, her six 
6in. breech-loading guns and machine guns, together with 
her great speed, I submit she would prove a formidable 
opponent to an enemy.” This character of the Impérieuse 
was not belied by the conduct of the Warspite, her sister 
vessel, during the naval manceuvres. The great speed of the 
latter enabled her to chase and come up with almost every 
ship of the opposing squadron, and her behaviour under the 
effects of a heavy sea was admirable. In consequence of 
Captain Fane’s report, both the Impérieuse and War- 
spite were dismasted, and fitted with a single central fight- 
ing mast and machine gun top, with the result already given 

us, 

One point we regret to have to call attention to. In con- 
sequence of the ventilation being very imperfect in these 
two vessels, it will be scarcely possible to employ them under 
a full head of steam in the tropics, out of consideration for 
the lives of the stokers; and yet this is the service for which 
they were specially designed. 

The cost of the Impérieuse was £417,437 for hull, and 
£113,877 for machinery, or a total of £530,814 altogether, a 
far higher sum than is appropriated for the building of the 
new cruisers now under construction of rather less tonnage 
but greater steam power. 








EXHIBITION OF METEOROLOGICAL INSTRUMENTS.—The Council of 
the Royal Meteorological Society have arranged to hold, at 
25, Great George-street, Westminster—by permission of the 
Council of the Institution of Civil Engineers—on March 18th to 
21st next, an exhibition of instruments and photographs illustrat- 





ing the application of photography to meteorology. 


Bol Sorin. Erg. 


THE MANCHESTER SHIP CANAL. 


Monpay, the 11th of November last, saw the completion of the 
second year of the contractor’s task on the Manchester Ship 
Canal. On November 10th, 1887, Sir Joseph Lee closed the doors 
of the Manchester Jubilee Exhibition, which—largely owing to 
his exertions—was such a brilliant success. On the following 
day he was present, and as deputy-chairman of the company 
assisted at the cutting of the first sod on a work of still 
greater and more enduring importance, to wit, the Ship Canal 
to Manchester. Eastham was the point chosen for this 
interesting event; but why Eastham, of all the places along 
the line of intended work, is not very clear. We fancy, because 
of the difficulty of access which it presented—the ceremony 
being of an informal and semi-private character. A sod lifted 
with an ordinary navvy’s spade by Lord Egerton of Tatton, 
the chairman, and placed in a barrow; a like effort by Sir 
Joseph Lee, who was followed by a few other members of the 
board of directors, the whole load of sods wheeled a short 
distance by Mr. Leader Williams, the engineer-in-chief, and 
tipped by him, and the whole affair was at an end—unless, 
indeed, success to the undertaking was afterwards drunk by 
those present. Such, then, was the beginning of a work 
which in a few short months has completely changed the 
aspect of North Cheshire, and has done more to arouse Liver- 
pool than an earthquake would have accomplished. 

It is always interesting, and we might add, frequently 
amusing too, to mark the different ways in which the 
progress made strikes individual people. Thus, on taking 
our lady friends for an occasional peep at the “big 
ditch,’ we are met by the remark that very little 
appears to have been done since their last visit. “For,” 
they explain, “there was a large hole when we were here 
before, and, for the most part, we only find a large hole now.” 
The removal in the meantime of, it may be, several thousand 
cubic yards of earth or rock, has not, it would seem, impressed 
them in the slightest. Another friend, a judge on the Indian 
bench, paid a flying visit to the works when everything was 
at its busiest. He fully grasped the importance of the under- 
taking and saw its difficulties, and the way in which obstacles 
were one by one yielding before the constructive, but, at the 
same time, destructive hands of the engineers. But what 
struck him as most remarkable, on making a mental com- 
parison between this work and those now in progress south of 
the Himalayas, was the almost deserted look which this 
undertaking presented. ‘“ Why,” said he, “if this had been 
going on anywhere in my district, the banks from end to end 
would be black with men, and almost resemble the sides of a 
flourishing ant hill.”” Evidently the steam navvy has not yet 
penetrated into the inland districts of Hindostan. 

So there is still unconquered country awaiting the invasion 
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of Messrs. Ruston and Proctor, or Whitaker Brothers, unless, 
indeed, both firms are too busy supplying the demands of 
Mr. T. A. Walker’s trustees to think of colonial needs for the 
present, or unless the human ant-hill is cheaper than any 
machines yet made. 

This remark of our judicial friend, however, set us 
wondering what would have been the facts of the case 
if the present contract had to be carried out without 
the help of steam excavators. It is only when we come 
to draw comparisons such as this that we begin to realise 
to what a great extent steam plant has taken the place 
of the sturdy British navvy. The minimum average quantity 
of excavation to be removed every month was estimated by 
the contractors to be no less than one million cubic yards of 
clay or gravel, and one-eighth of a million cubic yards of 
rock. Thus, the end of the second year’s work—one-half the 
contract time—finds a total of 27 million cubic yards in all 
materials, excavated and tipped on the various spoil banks. 
We doubt if these figures, large as they are, will convey to 
the reader’s mind an adequate conception of the contractor's 
task. It amounts to this, that he shall in the short space of 
four years remove so much of the outer crust of this, our 
planet, as would, if tipped along the equator, be sufficient to 
build a continuous wall 4ft. high and 3ft. thick entirely 
encircling the world; and this vast quantity has not to be 
simply removed by the most convenient methods to hand, 
but out of the total, at least four million cubic yards of sand- 
stone rock have to be carefully quarried for use on the 
permanent works. In other words, the amount of excavation 
actually completed up to the present time would more than 
suffice to form nine mounds each equal in bulk to the 
greatest of Egypt’s famous pyramids, or no less than twenty- 
four times the cubic contents of the great Eiffel Tower. 

At the present time there are nearly 100 steam diggers of 
all patterns at work on the various sections. But this number 
has not been constant during the whole of the past two years, 
for no less than 40 out of the 100 have been put on during 
the last year. We may therefore take it that the average 
number of diggers—or, as the men euphoniously style them, 
‘« devils ’—working during the two years has been somewhere 
about 54. 

Assuming that the work of all is equal, we have an average 
total output of 500,000 cubic yards each for the twenty-four 
months, or a daily average of 926 cubic yards for each 
machine, after making allowance for holidays and other 
stoppages. About fifteen men are engaged on and around each 
digger during its working hours, this number including 
driver, fireman, ropeman, corner-men and others. 

From the foregoing figures it will be seen that the very low 
number of 810 men has been employed, or an average of 23 
men per mile of cutting, to assist in the placing of this vast 
quantity of material in trucks, ready to be removed to the 
tip-heads. 

Let us now assume for the moment that no machine 
excavators had been used, and compare the number of hands 
required to do the same amount of work in the same num- 
ber of days. We shall find that their number would be 
increased to 10,000 on all sections, or an average of 286 men 
per mile—just twelve times as many as when steam is used. 
But even these figures assume that the whole of this army of 
workers shall toil hour after hour and day after day without 
flagging or fluctuation, and does not make any allowance for 
gangers or overlookers. Then, again, the question presents 
itself, could this large number of hands, by any system 
of distribution and supervision, have been employed econo- 
mically, mile after mile, and all through the year? and 
further, the difficulty of housing this extra population 
would have been most serious. The total number employed 
daily on the canal-work during the past summer has been 
12,000 men and boys. To shelter these and their families, 
the contractor has been obliged to erect quite large villages of 
wooden houses at intervals of a few miles along the line of 
cutting. But how greatly would his difficulty have been 
increased if he had been called upon to house nearly double 
the number. 

The foregoing comparison has been based on the work done 
by the “navvies” only, but it is obvious that steam has 
effected a corresponding or even a greater saving of manual 
labour in other branches of thecontract also. Thus, without 
steam every ton of earth excavated would have been barrowed 
or carted to the tip-heads ; all pumping would have been carried 
on day and night by either horses or men, and so on through 
every operation. To put the case shortly, the contractor 
estimates that every working day no less than 15,000-H.P. 
is employed in locomotives, steam excavators, pumps, cranes, 
&c. 495,000,000 foot-pounds per minute for our present com- 
parison must be expressed in terms of men, and we shall find 
that to have accomplished the same amount of work in the 
same time by manual labour exclusively would have required 
an army of 120,000 men working daily, in addition to the 
number at the present time actually employed; or a total of 
3770 men per mile of work. 

We are thus forced to the conclusion that the scheme could 
hardly have been seriously entertained with any reasonable 
hope of carrying it into effect if some power had not been 
forthcoming to enable the number of hands to be reduced to 
&@ minimum. 

There is no doubt that the collapse of the Panama Canal 
undertaking is very largely due to the insufficiency, amongst 
other things, of steam plant and other mechanical appliances. 
It may be possible to carry out a short length of cutting or 
some kindred work even in India without such aid, if time is 
no object, but for any undertaking of magnitude steam and 
machinery are absolutely essential to the financial success of 
the enterprise. 

Throughout most of its length the cutting for the Man- 
chester Canal does not average more than 34ft. in depth, but 
at one or two places this depth is considerably exceeded. For 
instance, at Latchford locks—a view of which we give on 
page 94—the cutting reaches a depth of 54ft. below the 
original ground level. Our illustration shows a total depth 
of 38ft., the contractor’s railways being laid on the bottom 
level of the upper reach of the canal. The total width of the 
cutting at this point is 400ft., which will allow of vessels 
being turned, and is also rendered necessary for the con- 
struction of a weir and sluices on the south side of the locks 
for the passage of storm waters from the upper reaches. The 
trench on the left—16ft. 6in. deeper—is being prepared for 
the construction of a concrete wall to form the northern side 
of the first great lock 600ft. long by 60ft. wide. The whole 
of these lock walls and gate sills are being constructed in 
trenches, as shown; the two principal reasons being 
economy and ease in supplying materials during construction ; 
and secondly, the necessity of maintaining a clear system of 
railroads through the cutting. For although the contractor’s 
through line—or overland route, as it is called—from Run- 
corn to Manchester is laid at the original ground leve] on the 





south side of the cutting, at the same time the traffic in the 
cutting itself could not be worked without free access at each 
end. These locks, situate, as we have said, at Latchford, 
are twenty-one miles from the tidal entrance to the canal 
from the Mersey estuary at Eastham. From that point to 
Latchford the canal will be semi-tidal, the Eastham gates 
being opened 6ft. below high water, and closed again when 
the tide has fallen to that level. Thus, vessels entering the 
estuary on a flood tide can steam up to Latchford without 
any locking or delay whatever. But between tides the 
channel in the estuary up to Eastham is sufficiently deep to 
allow of vessels entering the canal by means of the locks 
provided at that point. ‘The lift in the Latchford locks will 
be 16ft. 6in., and in addition to the large lock above-mentioned, 
a smaller one 350ft. long by 40ft. wide is being constructed, 
intermediate gates being provided in each lock. In this way 
there will be a choice of four different-sized locks to accommo- 
date crafts of various burden with the least possible loss of 
water. 

The accompanying sketch-plan, and section—page 91—will, 
however, explain the work better than any amount of written 
description. Some important work, namely, a retaining 
wall is now in course of construction under the Runcorn high- 
level railway bridge, which, as most of our readers know, 
carries the London and North-Western Railway Company's 
main line from Liverpool to London. 

It will be seen from the sketch-plan, and section—page 91— 
that the ship canal at this point follows the line of the 
southern bank of the estuary, the new work occupying about 
one-half of the Cheshire span of the viaduct. The bottom of 
the canal will be about 16ft. below the natural bed of the 
estuary, and herein lies the great difficulty of the work and 
the cause of the very slow progress being made on this sec- 
tion. The whole of the work, being in deep water, has to be 
constructed within a coffer dam, and for this purpose piles 
are being driven to a depth varying from 18ft. to 22ft. below 
low-water level. The tide at this point rises between 15ft. 
and 16ft., so it will be seen that these piles have of necessit 
to be a considerable length. Pitch pine baulks, steel shod, 
were first tried, but it was found that the timber was bruised 
and crushed in the shoe long before the ultimate depth was 
reached, and consequently the use of timber has been aban- 
doned. Steel piles of channel section were next tried, with 
results scarcely if any more satisfactory; for although it was 
found possible to drive them to the required depth by using a 
monkey weighing 1} tons, yet the plates were so crippled in 
the process that it was not possible to insert the tongue of 
one into the groove of thatlast driven. Further, all attempts 
to withdraw such of these piles as are in position have so far 
proved futile. 

Cast iron piles of special design are now being tried by Mr. 
Gregson, the energetic agent for the section, and we are 
pleased to note that these are likely to prove a success; such 
as have so far been driven, having yielded to the persuasive 
taps of a 25cwt. monkey, without serious damage to their 
own heads. The head room under the bridge is 75ft. above 
high-water level, and this height has been adopted in the 
five railway deviation: over the canal between this point and 
Manchester. It will be noticed that the canal, as we have 
before pointed out, intercepts and bounds all the existing 
docks at Runcorn, above the bridge, and at Weston Point 
below; and the same thing occurs at Ellesmere Port, nine 
miles further down the estuary. This, in fact, constitutes 
one of the great advantages of the present scheme over both 
its predecessors, for all traffic to and from these docks is 
bound to use the canal; and the docks themselves in their 
turn are maintained at one constant level—except for the 
slight rise and fall to which we have already referred—and 
are accessible at all states of the tide, which before was not 
possible. Thus each is of use in the development of the other. 

We hope shortly to publish a view of the estuary work from 
@ point up stream of Runcorn Bridge, which will show how 
small a portion of the original waterway is to by occupied by 
the canal. 








NEW DISCHARGING BERTHS FOR SEABORNE 
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THE importation of seaborne coal dates back, at least, to the 
fifteenth century, when enactments were made restricting its 
use. For some hundreds of years sea coal, as it was then 
called, was the only sort known, but the introduction of rail- 
ways enabled the coal from the Midland districts to be placed 
upon the London market at a price with which seaborne coal 
could only compete by reason of its better quality. So far as 
house coal is concerned, the history of the coal traffic on the 
North London Railway is typical of what has occurred more 
or less at other places. 

In 1851, the first hydraulic machinery introduced into 
London was erected at the Collier Basin of the West India 
Docks for unloading screw colliers, under the direction of 
the late John Henry Adams, who was resident engineer upon 
the extension of the railway from Camden Town to Poplar, 
which bore the cumbrous title of the East and West India 
Docks and Birmingham Junction Railway. This extension 
was intended, and at first worked, solely as a coal line, 
depéts being erected at Hackney, Kingsland, High- 
bury, and Caledonian-roads, for receiving and distributing 
the seaborne coal, and an extensive range of coke ovens was 
built at Bow. The traffic soon became considerable, but after 
the first ten years it steadily declined, and now is only 
nominal, while a reverse traffic in inland coal has been 
developed to a more than corresponding amount, and the 
old machinery, with the exception of two hoists, has been 
replaced by tips for loading the inland coal into barges. 
Small riverside wharves have felt the competition in the same 
way, and, having no railway to fall back upon for reversing 
the process, have in many cases had to succumb. In the 
larger wharves the increase in steam and gas coal has kept 
up the tonnage, and even increased it, in spite of the falling 
off of the house coal trade. The tendency is for the unload- 
ing of coal cargoes to gravitate toa few large firms, whose 
appliances enable them toundertake the work at a minimum 
cost, and with the least delay to the ship. For instance, of 
the five million tons brought annually into the port of 
London, Messrs. William Cory and Son unload one-third, 
chiefly at the floating wharves, Atlas No. 1 and Atlas No. 2, 
commonly known as “The Derricks,”’ lying off Victoria 
Docks and Charlton. 

As, however, the coal is now brought to London in much 
larger vessels than formerly—owing to their ability to carry it 
cheaper—the present appliances, with very few exceptions, 
are not suitable for discharging such ships. A new scheme 
is now in progress, and is expected to give greater facilities for 
this trade. The large jetty at the lower entrance of the 
Albert Docks, built at a cost of £26,000 and now leased 


to Messrs. Lambert Brothers, is to be altered and 
adapted for a discharging berth, where vessels of the 
largest size may come alongside at low-water or an 
state of the tide. The jetty is 50ft. wide, the portion 
to be utilised is 600ft. long, the deck is 7ft. above high. 
water, and there is a depth of 20ft. alongside at low. 
water spring tides. Upwards of £10,000 will be laid out in 
machinery alone, some of which is now being constructed by 
Messrs. Sir W. G. Armstrong, Mitchell, and Co. There wil] 
be three berths, namely, two four-crane berths outside the 
jetty, and one two-crane berth inside the jetty. The cranes 
are of novel and bold design. Those on the outside will be 
upon pedestals with a passage-way for trucks beneath, ang 
movable upon a 16ft. gauge railway, to suit the hatchways 
of any steamers. They will have a lifting power of 30cwt, 
through 60ft., a variable rake from 25ft. to 50ft. to 
enable them to discharge overside into barges, and turning 
power to permit of them swinging inboard to load 
railway trucks. The weighing gear will be upon an entirely 
new principle, adapted to the peculiar circumstances of a 
raking jib, and experiments are being made with a view to 
produce an automatic weight recorder in connection with it. 
The cranes on the inside berth will be similar in all respects 
with the exception of the pedestals, which will be fixed. The 
coal tubs will be of steel, capable of lifting 18 ewt. of house 
coal, or a maximum of 24 cwt. of Welsh coal. The surface of 
the jetty will be laid out with three lines of rails, and con. 
nected with the Gallions station of the Great Eastern Railway, 
hydraulic capstans and traversers being provided for working 
the trucks and making up the trains. The duty aimed at is 
the delivery from the ship’s hold and weighing into barges of 
50 tons per crane per hour, so that a suitable steamer carry- 
ing 2000 tons may be unloaded in one tide night or day, and 
it is anticipated that the machinery will be ready for use by 
the 1st June next. The engineer for this scheme is Mr. Henry 
Adams, M. Inst. C.E., and President of the Society of Engi. 
neers, who is well known in the coal trade, he or his father 
having been concerned in all the principal engineering work 
which has been proposed or carried into effect in connection 
therewith. 








LIVERPOOL POLYTECHNIC Socrety.—The first meeting of the 
fifty-third session of this Society was held at the Royal Institution, 
Liverpool, on Monday, the 27th inst., Professor Hele-Shaw, pre- 
sident, in the chair. After the ordinary business was transacted, 
the hon. sec. read the annual report, which was adopted ; and Mr, 
J. W. C. Haldane then read a paper on “‘ Liquid Fuel for Marine 
Boilers.” He referred to the changes in the form of boilers, as, in 
the desire for economy, the pressure of steam employed was 
increased, and said the limit of efficiency was now nearly reached 
in coal fired boilers, and that attention was being directed, as a 
furthermeans of economy, to the use of liquid fuel. Tie described the 
apparatus in use in Russia on theGrazi Tsaritzin Railway, and on the 
Great Eastern Railway in England, also apparatus used on steamers. 
He came to the conclusion that the + nanan of liquid fuel 
greatly counterbalanced the disadvantages, and rendered it far 
superior to coal even if the cost were double. An interesting <dis- 
cussion followed, an important point rais®1 being the quantity 
of steam used in the jet, and the effect upon the boilers of ships 
navigating salt water, of the quantity of salt water which would 
have to be fed into the boilers to make up for the loss of steam 
through the jet. The proceedings terminated with a hearty vote 
of thanks to the author. 

THE INSTITUTION OF CIVIL ENGINEERS.—The Association of the 
Manchester Students of the Institution of Civil Engineers held 
their annual dinner on Wednesday evening, January 22nd, at the 
Victoria Hotel, Manchester. The President, Mr. J. Proctor, 
M. Inst. C.E., in the chair, supported by Mr. Alderman W. H. 
Bailey, J.P., Mr. J. D. Mould, hon. sec. of the Manchester Archi- 
tectural Association, Messrs. J. H. Lynde, M. Longridge, Wm. 
Inglis, J. Kyle, J. F. Tyler, and J. West, Members of the Institu- 
tion ; Messrs. J, Ashbury, C. C. Hooley, H. Doyle, W. T. Olive, 
E. Worthington, Wm. Stirling, Wm. Burch, E. Sykes, H. Veevers, 
J. Tonge, C. H. Darbishire, W. J. Jenkins, W. M. Beckett, and 
H. Sadler, Associate Members and others. Upon removal of the 
cloth the Hon. Sec. read letters of apology for non-attendance 
from Mr. J. H. Woodhouse, President of the Manchester Architec- 
tural Association; Mr. A. Levi, hon. sec. of the Owens College 
Engineering Society; Messrs. A. Jacob, L. B. Wells, E. Leader 
Williams, S. Worthington, J. Newton, Members of the Institution ; 
Professor Boyd Dawkins, Alderman Nuttall, and others. After the 
usual loyal toasts had been duly honoured, Mr, Thomas Ashbury, 
Assoc. M. Inst. C.E., proposed the “Institution of Civil Engineers,” 
coupled with the name of Mr. J. H. Lynde, M. Inst. C.E. He 
referred to the objects of the Institution, and said that during the 
last century a very great amount of work had been done, but the 
world had not given that credit it had deserved. Engineering 
was a very old profession, and many of the things of to-day were 
anticipated by our forefathers ; two hundred years ago there were 
no street lamps, and one hundred years ago no gas, no good high 
roads, no rr &c., and since the formation of the Institution 
£4,000,000,000 had been invested in railways. He referred to the 
death of Mr. Joule, and the following members of the Institution, 
Messrs. Sacré, Peacock, Adamson, and Vawser; also to the late 
Mr. Walker, whose name would be remembered in connection 
with one of the grandest undertakings of the day—the ship canal. 
Mr. J. H. Lynde, M. Inst. C.E., in reply, said the toast of the 
Institution was always well received by its members ; it was really 
earned and honestly deserved ; its history was short as regards 
time, but vast as regards results. The Institutiou was very proud 
of its children, and he looked forward to the time when it would be 
part of the duties of the President to be present at these gather- 
ings. Mr. Alderman W. H. Bailey, J.P., proposed ‘‘The Associa- 
tion of Manchester Students, coupled with the name of the 
President.” He said he felt it a very great honour to be present 
and propose this toast ; it was to the young men of this country to 
whom we must depend for carrying on the welfare of the country. 
Civil engineers had to fight against plague, pestilence, and famine, 
and very great improvements have been carried out of late years 
in the supply of good water, &c. He had a very great respect for 
what the Association was doing; it looked at the past and at 
works going on, and asked which was the best faculty, the 
memory or that going on, and said that the cultivation of 
both made the best man. There are many branches 
of engineering, but a special man was what was wanted 
in these days, a leader in his © ig ery branch. Engineers 
not only respected the works of God, but of their fellow men, and 
he wished the Association every success. Mr. J. Proctor, M. Inst. 
C.E., in reply, thanked them for the way in which the toast had 
been received—it was to him a great honour to be president. 
Mr. W. J. Olive, Assoc. M. Inst. C.E., proposed the ‘‘ Owens 
College Engineering Society,” Mr. R. B. Creak replied. Mr. W. 
Stirling, Assoc. M.I.C.E., proposed the ‘“‘ Visitors,” and said that 
there was no greater sign of prosperity to an Association than when 
it had visitors at its meetings. r. C. H. Darbishire, Assoc. M 
Inst. C.E., replied in a very amusing speech. Mr, J, A. Thornton 
proposed the ‘‘ Hon. Secretary,” which was drunk with musical 
honours; and Mr. A. D. Greatorex, in reply, said it had been a 
great pleasure to him to be of use to the Association, at the same 
time it was only fair to thank the presidents and committees for 
their help, and it gave every encouragement for the future to 
know that their services had been appreciated ; after which, the 
company separated. There was an excellent attendance, and 





during the evening Messrs, 8. A. Royle, Creak, and Shields sang 
appropriate songs, &c, 
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RAILWAY MATTERS. 


Tur accounts of the London, Chatham, and Dover 
Failway Company for the past ll gary subject to final audit, 
show a balance available for dividend of £205,211. The directors 
will propose that a dividend of £2 5s, per cent, for the half-year 
be paid on the Arbitration Preference Stock, carrying forward 
£62,786 to the credit of the current half-year. 


Mr. Epwarp M. Neepuam, who had been for thirty-six 
years chief superintendent to the Midland Railway Company, died 
at his residence at Duffield, near Derby, on the 23rd January, after 
Jess than a week's illness from congestion of the lungs following on 
an acute attack of influenza, Mr, Needham was born near Bir- 
mingham in 1819, and had been for over fifty years connected with 
railway work, 

tue Railway Commissioners have decided that the Taff 
Vale Railway should have running powers from Barry to enter 
Cadoxton Station, and that Barry yay a fine of £100 and costs for 
eventing. Newport is moving to influence the Great Western 
authorities, claiming that Cardiff and Barry obtain a quarter of a 
inillion tons of Newport coal annually that should go «4 Newport, 
but for the favourable rates given Cardiff. 


Tur recently-opened electric tramway connecting 
Clermont-Ferrand with Royat is only a mile and a-half long, but 
on it are thirteen stations. The generating plant comprises a 
150-horse power Farcot engine and a 6-pole separately-excited 
Thury dynamo, giving 350 amperes and 300 volts at 375 revolu- 
tions. The current is taken to the cars by an overhead conductor, 
the rails acting as return, Each car is driven by a 40-horse power 
hury motor. The normal speed is eight miles an hour. 


A PARLIAMENTARY paper just issued shows that the 
authorised capital of street and road tramway companies in the 
United Kingdom for the year ending June 30th, 1888, was£18,383,854, 
and for the ~~" oe ending June, 1889, £18,127,880. The capital 
paid up in 1 was £13,690,664, and in 1889, £13,556,963. 
Other figures for 1888 show that 904 miles of line were open for 
public traffic, and that the companies had 25,832 horses, 514 loco- 
motive engines, 3501 cars. The ber of 5 gers carried was 
428,996,045, the gross receipts being £2,796,299, the working 
expenses £2,175,434, and the net receipts £620,865. For 1889 the 
figures were:—Length of lines, 949; horses, 27,060; locomotive 
engines, 539; cars, 3645; passengers, 477,596,268; gross receipts, 
£2,980,224; working expenses, £2,266,681; and net receipts, 
£713,543, 

Tue outline of the programme for the opening of the 
Forth Bridge on the 4th March, by the Prince of Wales, has been 
settled as follows:—The Prince, accompanied by the Duke of 
Edinburgh and Prince George of Wales, will arrive at Edinburgh 
on Monday evening, March 3rd, and will drive to the New Club, 
where he will stay during his visit. The directors and engineers of 
the bridge will dine with the royal party that evening. On Tues- 
day their royal highnesses will go to the bridge about 11 a.m. by 
special train, and will cross to Inverkeithing. The train will then 
run back across the bridge, stopping at the north central girder, 
where the Prince will drive the last bolt, which will complete the 
bridge. At the Inchgarvie cantilever the royal party will descend 
hy a hoist to a steam launch, and will view the bridge from the 
water. They will reascend and continue the journey to the south 
side, where the bridge will be formally declared open. The party 
will dine in a pavilion at the works before leaving for London. 


A FRIGHTFUL fatal accident occurred on the 27th inst. on 
the Louisville, New Albany, and Chicago Railway. It appears 
that a train from Chicago, while approaching a long trestle bridge 
over a creek near Salem, in Indiana, ran off the line, owing to the 
breaking of a rail. The train at the time was proceeding at a 
considerable speed, and before it could be drawn up four carriages, 
including the ladies’ and a sleeping and a smoking car, were pre- 
cipitated over the bridge into the creek. The ladies’ car imme- 
diately caught fire, and was soon entirely consumed by the flames, 
three occupants being burned to death, three others were killed by 
the fall, and nineteen were injured, some being severely hurt. In 
full view of the rescuers were the dead bodies of two boys and two 
women pinned to the ground by the débris, while they were being 
slowly consumed by the flames, The arm of one of the victims 
projected from the side of the car, and could be teuched, but 
the opening was not large enough to allow of the body being 
extricated. Another charming feature of the American railways 
resulted in the following a few days ago at Chicago:—While a 
funeral procession was on its way to the cemetery the mourning 
coach immediately behind the hearse was run into by a locomotive 
at a level crossing, The coach was smashed, four of its occupants, 
including the parents of the deceased, being killed. 


THE proposal to make a bridge across the Tees at 
Middlesbrough has been once more revived. Last time it was the 
North-Eastern Railway Co. which desired to make it. The scheme 
then was fora swing bridge to be erected near Newport, so astobring 
the Bishop Auckland coal district into direct communication with 
Middlesbrough by way of the Simpasture branch. This would have 
shortened the route for the heaviest mineral traffic by several miles. 
But the fear of impeding the river navigation was so widely enter- 
tained, and the consequent opposition was so strong, that Partia- 
mentary sanction was withheld, and the bridge was not made. 
The present proposal emanates from Mr. Snow, the operatives’ 
representative in the Middlesbrough Town Council, and is sup- 
ported by other ‘friends of the working man.” Their idea is to 
make it easier for the multitudes now engaged in the works on the 
Durham side to go to and from their homes and the shops and 
trading localities, which are mainly on the south side. The resolu- 
tion which was put and carried at a meeting of the Foray Com- 
mittee was that the Council be recommended to consider the 
erection of a bridge for foot and carriage traffic, and, if advisable, 
consult a competent engineer to advise them on the subject. The 
idea of a tunnel which would answer every purpose, and be free 
from the difficulties and opposition which the attempt to build a 
bridge would certainly ental, does not seem as yet to have occurred 
to the promoters, 


A Boarp or TRADE report by Major-General Hutchin- 
son has been published on a double collision which occurred on the 
2nd December near St. Rollox Station on the Caledonian Railway. 
In this case, while the 12.5 p.m. goods train from Edinburgh for 
Buchanan-street goods station, Glasgow, was moving forward after 
standing at the down home signal at Sighthill west junction, it was 
run into at the rear by an unattached engine which was on its way 
to Buchanan-street goods station to take out the 5.45 p.m. goods 
train for Leith; this engine a short time afterwards being again in 
its turn run into by the 12.40 p.m, passenger train from Oban for 
Buchanan-street, where it was due at 5.85 p.m. Both of these 
collisions were brought about by a misunderstanding between the 
signalmen in Sighthill east and west junction cabins, owing to 
which misunderstanding the signalman in the west cabin was 
unaware that the goods train, which was run into by the unattached 
engine, had been standing at his home signal for about seven 
minutes; he ney. lowered this signal and the down starting 
signal upon receiving “line clear” from the station in advance, and 
then upon seeing the goods train pass his cabin, he, in ignorance 
that there had been a collision, and not noticing that the goods 
train had been divided into three portions, gave ‘‘line clear” for 
the passenger train, after having put his down distant and home 
signals to danger to protect the goods train which was standing 
alongside St. Rollox platform. The passenger train then came on 
and struck the unattached engine—which is stated to have been 
just on the move—with considerable force about 65 yards outside 
the west cabin down home signal, at which the driver of the 
passenger train states he had been quite prepared to stop if 
necessary, 








NOTES AND MEMORANDA. 
In Greater London, 8318 births and 2782 deaths were 


registered last week, corresponding to annual rates of 30°0 and 25-2 
per 1000 of the estimated population. 


AN experiment has been made at the Holyoke Paper 
Mill, with the object of substituting wire cloth for a felt on a paper 
machine. A quantity of paper has, it is said, been made with- 
out the aid of the felt, and of very fair quality. 


THE deaths registered during the week ending January 
25th in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 24:2 per 1000 of their aggregate 
population, which is e timated at 9,715,559 persons in the middle 
of this year. The six healthiest places were Derby, Norwich, 
Nottingham, Huddersfield, Birkenhead, and Sunderland. 


In London, last week, 2510 births and 2227 deaths 
were registered. Allowance being made for increase of a page 
the births were 380 below, while the deaths exceeded by 260, the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had been 
28-0, 32°4, and 32:1 in the three preceding weeks, declined last 
week to 26°3. 


THERE are, it appears, in Europe, the Americas, Egypt, 
South Africa, Japan, India, &c., no less than 1,714,000 English 
miles of land telegraphs, and their estimated value is £51,728,500. 
Of cables, 107,547 miles have been laid down by companies, at a 
pe outlay of £36,000,000. By Government, 12,523 miles of 
submarine cable, at a cost of £3,/00,000. The figures connected 
with electric lighting are not so large, but Sir W. Thompson has 
said they are destined to be much larger. 


Tue very high and increasing price of ivory ought to 
be a sufficient stimulus to the invention and production of an 
artificial substitute. The numerous attempts that have been made 
have failed to secure a material that will receive the polish of 
ivory or retain it after being wetted. In the celluloid, as used by 
Messrs, Woodhouse and Rawson for the paper knives they have 
sent out, the polish has been secured with much of the appearance 
of ivory. Resistance to the effects on the polish of warm or hot 
water is now wanted as a property of the artificial material. 


An American paper describes what it calls a new 
method, for which a patent has issued to Mr. Clement Payen, of 
preparing a plate for secondary batteries which shall have consider- 
able strength. The principal object of the inventor is to produce 
a porous crystallised metal plate with the crystalline structure 
formed in columns with cells between them. To prepare the plate, 
a quantity of chloride of lead, for instance, is melted in a furnace, 
and a certain quantity of asbestos, or analogous material, is com- 
bined with it. When the mass has been thoroughly fused and 
mixed it is discharged ina mould, in which it crystallises on cooling. 
Mr. Payen points out that care must be taken in the selection of 
the material of which the mould is made, and the interior surface 
should be perfectly smooth. For this purpose Mr. Payen prefers 
a mould of brass or bronze composed of two symmetrical sections 
hinged together. The plates formed in this manner are then 
mounted together with lead plates into a cell, the system of crys- 
tallised chloride plates being connected to the negative pole of the 
dynamo. In the ensuing electrolytic action which takes place, the 
oxygen and chlorine are separated and caused to attack the system 
of lead plates, while the crystallised plates are reduced to a metallic 
state with the asbestos included as a binding material, which gives 
strength to the whole. 


A noveL and simple form of electric battery has recently 
been invented in Italy. As described in the Rivista Technica, 
Science says it consists of conical vessels of cast iron and porous 
earthenware, with nitric and sulphuric acid. An iron cone is 
placed point downwards in a stand, and is partly filled with strong 
nitric acid. Into this there is placed a cone of porous earthenware 
containing dilute sulphuric acid. Then follows an iron cone sur- 
mounted by an earthenware one, and so on in a series, each vessel 
containing its respective acid. It follows that the inner surface of 
each iron vessel is bathed in nitric acid, and becomes passive, 
acting the part of the platinum or carbon in an ordinary cell. The 
outer surface is attacked by the dilute sulphuric acid, and takes 
the place of the zinc. There are no connections to make, the 
simple building of the pile putting all the parts into union. The 
earthenware cones are 8in. in diameter and 4in. in height, and con- 
tain 550 cubic centimetres of 10 per cent. sulphuric acid solution. 
The iron vessel contains 110 cubic centimetres of nitric and sul- 
phuric acids, the latter being three times the volume of the former. 
Sixty elements, arranged in two piles, have a resistance of 
104 ohms, an electro-motive force on open circuit of 81 volts, and 
on closed circuit of 45 volts, with a current of 4,4, ampéres. After 
five hours the difference of potential falls to 28 volts and the 
current to 27; amperes. 


Swiss architects have fixed a schedule of charges, 
under which structures are divided into three classes. The first 
class comprises rural buildings, factories, warehouses, workmen’s 
barracks, and simple school buildings; the second class, dwelling- 
houses, hotels, boarding-houses, public establishments, railway 
stations, &c.; and the third class, interior and exterior decoration, 
furniture, monuments, fountains, and other ornamental and 
monumental structures of the kind. The Building News a short 
time ago gave the following :—‘‘ For designing and superintending 
the first class of buildings architects can charge a commission 
varying from 5 per cent. where the cost is from 10,000f. to 25,000f., 
to 34 per cent. where the cost exceeds 500,000f. For the second 
class of structures the commission varies from 6 per cent. for those 
costing between 10,000f. and 25,000f. to 44 per cent. where the 
cost exceeds 500,000f. Decoration of houses is not included in 
this charge. In the third class the commission varies from 6 per 
cent. where the cost is more than 500,000f. to 10 per cent. where it 
is between 10,000f. and 25,000f. Clerks of works, when necessary, 
are to be paid by the client; where not employed, the client is to 
pay for measuring up the work, for verifying the builder’s 
accounts, and other like services. Architects’ travelling expenses 
are to be paid; also a compensation for absence from office of one 
guinea for each half-day, or £1 5s, for a whole day. The com- 
mission for work costing less than 10,000f. in any class is to be fixed 
by special agreement.” 


Ar a recent meeting of the Paris Academy of Sciences 
the following were among the prizes proposed for the year 1890:— 
Grand Prize of the Mathematical Sciences: To perfect in any 
important point the theory of differential equations of the first 
order and of the first degree. 

ds? = [f(u)—@ (v)] (de? + de®). 

Prix Franceeur: Inventions or works tending to the progress of 
pure and applied mathematics. Prix Poncelet: The author of any 
work tending most to further the progress of pure and applied 
mathematics. Extraordinary prize of 6000 francs: Any improve- 
ments tending to increase the efficiency of the French naval forces. 
Prix Montyon: Mechanics. Prix Plumey: Improvement of steam 
engines or any otherinvention contributing most to the progress of 
steam navigation. Prix Damoiseau: To perfect the theory of the 
long periodical irregularities in the movement of the moon caused 
by the planets. Prix Vaillant: Researches on the agencies that 
have caused the foldings in the terrestrial crust—part played by 
horizontal displacements. Prix Gay: Orographic study of any 
mountain — by new and rapid processes, Prix, Trémont: For 
any naturalist, artist, or mechanic needing help in carrying out 
any project useful or glorious for France, Prix Gegner: In aid of 
any savant distinguished by solid work done towards the advance- 
ment of the positive sciences. Prix Laplace: For the best student 
leaving the Ecole Polytechnique. 





MISCELLANEA. 


Tue jury of the late Electrical Exhibition at Birming- 
ham have awarded Messrs. Rusten, Proctor, and Co., Lincoln, a 
special first-class gold medal for their compound engine. 


Tue Education Department at St. Petersburg has just 
published statistics, according to which only 12 per cent. of the 
population of Russia can read and write. The number of primary 
schools is 38,000 for a population of 100,000,000. In Bulgaria 7°5 
per cent. of the population can read and write. 


Our Sheffield correspondent says that since the 
beginning of the year coal to London has dropped in price as much 
as 3s, per ton, and that ‘‘ whether the London consumer knows it 
or not, the drop isa fact.” To be a coal dealer will soon be as 
good as being a butcher, especially with the coal duty paid by 
consumers, 


Ruts for electrical installations have been compiled 
by the Victorian Institute of Engineers and the Fire Underwriters’ 
Association of Victoria, and have been adopted by the latter. The 
rules are comprised in twenty-four paragraphs, and seem to be, on 
the whole, satisfactory to electrical engineers, and to give the fire 
underwriters sufficient safety and control. 


THE directors of Woodhouse and Rawson United, 
Limited, inform us that they have decided to pay an interim 
dividend for the half-year ending the 31st of December, 1889, in 
respect of profits realised since the formation of the company, at 
the rate of 8 per cent. per annum on the preference shares, and of 
15 per cent. per annum on the ordinary shares of the company. 


Lonpon will soon be as full of lifts and of disused stair- 
cases as an American city. Messrs. Archibald Smith and Stevens 
write that they have been intrusted with an order for two of their 
“* Reliance” hydraulic lifts for the extension of Brown’s and St. 
George’s Hotels, Albemarle-street, that they have in hand 
similar lifts for the Norfolk Hotel, South Kensington; Queen's 
Gate-mansions, Kensington; Montague-mansions, Bloomsbury ; 
Avenue-mansions, Shaftesbury-avenue ; and the French Hospital, 
Charing-cross-road. 


On Thursday, the 28rd inst., at an influential meeting 
held at Southend, under the presidency of Mr. Lloyd Wise, C.C., 
a large and representative committee, with Major Rasch, M.P., as 
chairman, was formed to watch the action of the London County 
Council in regard to the disposal of the sewage of the metropolis, 
and to organise strenuous opposition to any scheme calculated to 
have an injurious effect upon Southend. Mr. Lloyd Wise was 
appointed vice-chairman of the committee, and chairman of an 
executive sub-committee which was also appointed. 


Four new bridges are to be built over the Murray 
River—between New South Wales and Victoria—at the joint 
expense of the two Governments. The Colonies and India says 
bridges are to be built at Wahgunyah, Tocumwal, Tintandra, and 
Jingellie, and there is also to be a punt at Hawksview, which will. 
cost £800. It is proposed to spend over £30,000 upon these 
works, of which £15,000 will be contributed by the Victorian 
Government, and the remainder by New South Wales, The cost 
of the bridges is estimated as follows:—Wahgunyah, £15,000; 
Tocumwal, £11,500; Tintandra, £2500; and Jingellie, £2500. 


Fornearly twenty-eight years Mr. J. Wycliffe Wilson and 
Mr. H. J. Wilson, M.P., have carried on, under the name of the Shef- 
field Smelting Company, the business of smelting and refining gold 
and silver, established by their great-grandfather, John Read, about 
the year 1760, and which has been in the family ever since. The 
partners, desiring to introduce their sons into the business and to 
facilitate certain family arrangements, have converted the business 
into a private limited company, of which Mr. J. W. Wilson will 
be chairman, and Mr. H. J. Wilson and his son, Mr. Cecil H. 
Wilson, will also be directors. The shares are retained in the family. 


Tue death is announced of Mr. Samuel Jackson, formeny 
years the chief home traveller for Messrs. Charles Cammell and Co, 
which position he filled for twenty-three years. He was a director 
of the company from 1873 to 1879, when ill-health necessitated his 
retirement. He died at his residence, Tapton Heights, Sheffield, 
on the 28thinst., in the 70th year of his age. During his long 
connection with the firm, he has seen the business develope to 
immense proportions. The company have now large establishments 
at Savile and Carlisle-streets, Sheffield; Grimesthorpe, Penistone, 
and Worthington, with the New and Old Oaks Collieries, near 
Barnsley, affording employment in all to some 10,000 people. 


On the 21st inst. an address was given at St. James’s 
Hall, Piccadilly, by Mr. James Kendal, on ‘‘ Horology, Past and 
Present,” which was a history of the progress and developments in 
this science from the earliest times, from about 500 years B.C., 
including the gnomons, or sun dials; the clepsydra, or water clock ; 
the horologe, or the instruments now pam clocks and watches. 
Having given an exhaustive description of ancient horology, he 
referred to the modern—for instance, the marine chronometer, 
invented by Harrison and others; the chronograph, the invention 
of Mr. Benson; and the keyless chronometer and the “‘ appoint- 
ment reminder,” patented by Kendal and Dent, which are the 
latest horological improvements of the day. A resolution was 
adopted in favour of encouragement of the watch industry of this 
country, and the various speakers referred encouragingly to the 
soaneal industry in the manufacture of watches at Prescot, and of 
the recent speech of the Earl of Derby at Prescot on this subject. 


M. German, President of the Panama Technical Sub- 
Commission, at a dinner offered to him, his colleagues, and the 
Governorof the Province of Panama, and inreplying to a speech from 
the Governor, said he did not deny that the difficulties to be sur- 
mounted in constructing the canal were very great, and eight years 
of constant efforts had failed to triumph over the obstacles. 
Nevertheless, the canal was an eminently necessary work, and that 
fact alone sufficed to raise all doubts as to its completion. Many 
of the problems which ought to have been thoroughly studied at 
the outset were not prs. The Technical Sub-Commission, of 
which he was the president, had come to the Isthmus to supply 
what had been neglected, and M. Germain had expressed the 
belief that he and his colleagues, aided by the experience of others, 
would be able ‘“‘to remove many difficulties which may be more 
apparent than real.” Another fault was to have fixed a date for 
the opening of the canal ; but, addressing the Governor of Panama, 
M. Germain said he was fident the Colombian Government 
would grant the necessary prolongation of the concession. 





THE death is announced of Mr. James Stewart, of the 
well-known firm of iron tube manufacturers, Coatbridge and 
Glasgow, on Sunday, January 12th, at his residence, Windsor- 
terrace, Glasgow, in his fifty-second year. The firm of Andrew 
and James Stewart is one of the oldest of the tube manufacturing 
firms in the kingdom. The business was started in a very humble 
manner in 1861 by Mr. Andrew Stewart, who opened a little 
workshop in St. Enoch’s Wynd, Glasgow, where he limited him- 
self entirely to the manufacture of gas tubes. He soon found 
— employment there for the hands with which he started, 
and, encouraged by this success, sought to develope his business 
by taking up another department. Before the decade of 1861-71 
was half run, Mr. Stewart, having in the meantime assumed as 
partner his brother James—whose death is announced—sought a 
suitable site on which to make a fresh departure, and found it at 
Coatbridge. On the ground then selected a workshop was erected, 
which was the nucleus of the present extensive premises. The 
four acres which were secured have since expanded into three 
times that extent, and the little workshop into very extensive 
buildings, fitted with modern appliances for carrying on the manu- 
factures for which the firm is now well known, 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—AsuHer and Co., 5, Unter den Linden. 

VIENNA.—Messrs, Gero_p and Co., Booksellers. 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street. 








PUBLISHER'S NOTICE. 


*.* With this week's number is issued as a Supplement the Index to 
Vol. LXVIIL, and a Two-page Supplemental Engraving of her 
Majesty's First-class Armoured Cruiser Imperieuse, 8400 tons, 
Every copy as issued by the Publisher contains these Supplements, 
and Subseribers av vequested to notify the fact should they not 
veceive them, 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 

*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

,” We cannot undertake to return drawings or manuscripts ; we must there- 
Jore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Srupent.—Jf your steam gauge shows 100 1b., then the absolute pressure is 
115 1b., because the pressure of the air has to be added to that shown by the 
gauge. The temperature of 115 ld, steam is 338 deg. Fah. 

ENTERPRISE.—You can have sheets corrugated in any way you like—round 
the edges er in the middle, across the sheet or lengthways. It is all a ques- 
tion of cost. Apply to any of the galvanising Jirms mentioned in our 
country letters, or to Messrs. Sanford and Co., Cullom-street, B.C. 

E. J. (Cardiff).—For working to three sigures accurately enough for almost 
every purpose, the rule known as the Gravet rule, a slide rule, is the quickest 
and best. It can be obtained, made of box, from Mr. T. Farrar, Leeds, or 
Jrom most instrument makers, such as Stanley, Great Turnstile, Holborn ; 
or with the scales all cut on whits celluloid, the lines being black, from 
J. Davis and Sons, Newgate-street, London. For more accurate working to 
three figures, or even four, the Gravet rule, which, as above referred to, is 9in. 
in length, may be obtained, Jrom 18in. to about 80in. in length, from 
Tavernier-Gravet, 19, Rue Mayet, Paris. For accurate working to five 
Jigures, Fuller's spiral cylindrical slide rule is the best. It is made by 
Stanley, Great Turnstile, Holborn. 


CASE-HARDENING COMPOSITION. 
(To the Editor of The Engineer.) 
Sir,—I shall be greatly obliged if any of your readers can tell me where 
I can procure Robb's case-hardening composition. It used to be sold by 
Mr. J. C. Anderson, 155, Fenchurch-street. A. D. 
January 29th, 
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MEETINGS NEXT WEEK. 


Tue InstiruTIoN oF Civit Encineers.—Tuesday, February 4th, at 
8 p.m., Ordinary meeting. Paper to be read, with a view to discussion. 
— Bars at the Mouths of Tidal Estuaries,” by Mr. W. H. Wheeler, 
M. Inst.C.E, At this meeting the monthly ballot for Members will take 
nage Pe 4 February 7th, at 7.30 p.m., Students’ meeting. Paper to 
pe read:—‘‘ Reclamation of Land on the River Tees,” by Mr. Colin P. 
Fowler, Stud. Inst. C.E.; Sir Jas. N. Douglass, F.R.S., Member of Council, 
in the chair. 

Society or Encineers.—The first ordinary meeting for the year 1890 
will be held at the Town Hall, Westminster, on Monday, February 3rd, 
at 7.80 p.m. The President for the past year, Mr. Jonathan R. Baillie, 
will present the premiums awarded for papers read during the year. 
The sident for the year 1890, Mr. Henry Adams, will deliver his 
inaugural address. 

Roya Instirution.—The evening discourse on Friday, February 7th, 
will be given by Mr. H. B. Wheatley, F.S.A., at nine o'clock, on ‘‘ The 
London Stage in Elizabeth's Reign.” 

Gro.ocists’ Assoc1aTion.—Friday, February 7th, in the Mathematical 
Theatre, at University College, Gower-street, W.C., at 7.30 p.m. The 
President, Mr. T. V. Holmes, F.G.S., will deliver his address, entitled 
“ Notes on the Nature of the Geological Record.” 

CuemicaL Sociery.—Thursday, February 6th, at 8 p.m. Ballot for the 
election of Fellows. ‘The Oxides of Nitrogen,” by Professor Ramsay, 
F.R.S. ‘Studies on the Constitution of Tri-derivatives of Naphthalene,” 
by Dr. Armstrong and Mr. W. P. Wynee. “ On the Action of Chromium 
Oxychloride on Nitrobenwle,” by Mr. G. G. Henderson, B.Sc., and Mr. J. 
Morrow Campbell, B.Sc. 

Society or Arts.—Monday, February 3rd, at 8 p.m.: Cantor lectures— 
“The Electro-magnet,” by Silvanus P. Thompson, D.Sc., M.LE.E 
Lecture III.—Special designs: Various forms and their uses—Electro- 
magnets for quickest action; for longest range; for maximum traction ; 
for minimum weight; for alternate currents; for series work ; for parallel 
work. Wednesday, February 5th, at 8 p.m., ordinary meeting: ‘ High- 
speed Knitting and Weaving Without Weft,” by Mr. Arthur Paget. 

riday, February 7th, at 5 p.m.: Indian Section—“‘ The Utility of Forests 
and the Study of Forestry,” by Dr. Schlich. 

INSTITUTE OF MARINE EnoineERS.—To-day (Friday), at 7.30 p.m., at 
the Langthorne Rooms, Broadway, Stratford. Paper to be read:— 
“Ventilation and Radiation of Heat,” by Mr. A. Sommerville. 
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COLOUR BLIND ENGINE DRIVERS. 


A coop deal has recently been said concerning colour 
blindness among engine drivers, and Dr. Brudenel Carter, 
avery eminent oculist, recently delivered a lecture on the 
subject in general before the Society of Arts. This brought 
about a controversy in the daily press. Thus a mountain 
bids fair to be built up of a molehill, and it seems to us that 
the time has arrived for calling attention to facts, and dis- 
posing of fancies before they attain importance. Some 
individuals are unable to distinguish the difference 
between various colours. Thus, for example, John 
Dalton, the celebrated chemist, could not distinguish 
cherries from the leaves surrounding them, except by the 
shape. Red was to him, however bright, a kind of dull 
green. It is more than probable that most individuals 
are to a certain extent colour blind. There is a very 
strict analogy between the musical gamut and colour. 
Some persons have “ better ears” than others. A few 
are gifted with specially keen perceptions as to true 
harmony and discord, and much the same thing is no 
doubt true of colours. The great mass of civilised man- 
kind can, however, distinguish between a treble and a 
bass note, and in the same way most men can see the 
difference between a decided green and a decided red, 
although they may not be able to tell delicate shades or 
tints from each other. Now it is almost self-evident that, 
if red lamps and green lamps are the same to an engine 
driver, he will sooner or later—probably sooner—run 
past a signal and wreck his train. Railway companies 
are, therefore, very particular that their drivers shall not 
be colour blind, and to this end they submit the eyesight 
of the men to tests. The men object that these tests are 
not fair, and that they have in consequence lost the 
means of earning their living unjustly. This is a serious 
accusation to bring against the railway companies, and 
deserves careful consideration. 

It is expected that an engine-driver shall be able to 
tell the difference between a white, a green, and a red 
signal lamp as far off as he can see them on a clear, dark 
night, that is about one mile. One of the tests used con- 
sists in giving the man a number of skeins of coloured 
wool, and asking him to pick out the redsand greens. It 
is clear that this system is open to various abuses, and it 
has even been said that a man might fail with wools and 
succeed with shining silk, or bits of card or paper. Then 
there is the spot test, which consists in looking at a board 
on which are painted small squares of red and green, 
placed at such a distance, say the end of a long room, that 
the driver may see them pretty much as real signals would 
appear to him. This also is said to be a defective system, 
because men who are really not fit to drive a train 
passed the test easily. It has been argued again that a 
railway official—a running shed foreman, for example—is 
not the proper person to test for eyesight, but that in all 
cases an expert, that is to say, an oculist, should be 
called in. We have not, in one word, yet heard of any 
system of what we may call “office testing” that has 
been satisfying to the men; and we are obliged to admit 
that they can urge a great deal for their view of the whole 
matter. 

The first thing to be noticed by the dispassionate 
observer is that the risk incurred appears to be enor- 
mously exaggerated. We cannot call to mind a single 
instance in which a collision or other accident resulted 
from colour blindness. We do not say that no accident 
was ever brought about by the inability of a driver to 
distinguish between a green light and a red one, but we 
can say that nothing of such an accident is to be met with 
in the Board of Trade Reports. It is only within a very 
few years indeed that the railway companies thought 





it necessary to test for colour blindness at all; and it is 
well-known now that men have been dismissed from the 
foot-plate, after driving for many years, because they could 
not match wools ; yet they never had an accident. The 
facts admit, we think, of a very simple explanation. The 
number of men who are wholly colour blind is extremely 
small, and the proper reading of signal lamps is a question 
of degree. Thus, for example, there are men driving, and 
driving safely, who have no keen or accurate perception 
of reds, as reds, but they never confound them with greens. 
The brilliant red of a signal lamp is to them a species of 
terra-cotta colour, or a reddish grey, but it is totally 
unlike a green. So long as there is a well marked differ- 
ence between the danger and the caution lights in 
the eyes of a driver, it is really a matter of no 
moment what the difference is. He calls a dull brick 
colour, as it is to him, bright red; but he has no doubts 
about it. It is certainly not green to him, or white, and 
that is all that is needed; but such a man would probably 
fail to pass any office test. The rational way to ascertain 
whether a man is or is not fit for his work is to put him 
on the foot-plate of an engine, and, showing him a groap 
of signal lamps at a proper distance and elevation, get 
him to say what they indicate. Such a test may be 
altered and modified and elaborated in various ways, but 
the result will always be the same. The man who does 
not really and certainly know whether a signal is at danger 
or not will be found out, while the man who does know 
may with safety be permitted to retain his post as driver, 
although he may be totally unable to pass the wool 
test. 

There is much more than appears at first sight in the 
character of the means by which the colour is produced. 
Thus some eyes are unable to discern the difference 
between dull colours, while they can pronounce with fair 
accuracy if the colours are light. A man may know that 
a lamp is very distinctly red who cannot tell the tint 
of a skein of wool. There is, it seems to us, a 
risk that a scare may be set up among the travelling 
public, which, reacting on the railway companies, will 
lead to injustice being done to the men. We regard with 
misgiving the interference of experts in this matter. 
Nothing short of absolute perfection will satisfy these 
gentlemen. For many years we were told by one 
expert that London water was little better than sewage. 
By another we are told that we ought to die by 
the thousand because of the myriads of bacteria 
which we inhale with every breath. Another his 
assured us that to carpet a floor is simply to court 
destruction, and so on; yet we manage somehow to 
continue existing. The movement now on foot concern- 
ing colour blind engine-drivers is just about as reasor- 
able as one would be concerning the state of the men’s 
hearts. What would happen if both driver and stoker 
dropped down dead on the foot-plate because of heart 
disease? 'The expert examines men, and finds that one 
lacks the power of matching colours possessed by the young 
lady who stands behind the counter in a Berlin-wool 
shop, and he straightway pronounces the man unfit to 
drive a locomotive. Nothing could be more unfair. It 
is about as unfair as it would be to say that the young lady 
is unfit to manage a Berlin-wool shop because she cannot 
drive a locomotive. We do not for a moment assert that 
the men should not be tested. We do assert that 
the chances are excessively minute that an accident can 
occur on an English railway because of the colour blind- 
ness of a driver. No such accident has been recorded 
to our knowledge. The true way to ascertain what a 
man’s powers of vision are, is put him, as we have said, 
on a foot-plate and let him see the signals under the 
ordinary conditions of his life. If itis then found that he 
is unfit for duty, he must rest content. A case in point, 
which came not long since under our notice, may be 
cited. A young man went to sea in the merchant 
service, worked hard, and passed his examination for 
mate. It was discovered that he was colour blind, and 
of course could not get his certificate. He was not content 
with the trial, and did not rest satisfied until he found for 
himself when at sea that he really could not tell a port 
from a starboard light. He could distinguish a difference, 
but not difference enough, and he abandoned the profes- 
sion; but he had no grumble with the authorities, because 
he had satisfied himself that he did not possess powers cf 
vision good enough for a sailor. In the same way, 
engine-drivers who are very much dissatisfied indeed 
with the wool and spot tests, would have no cause to 
complain if the test of their eyesight was made under 
working conditions. It is just as easy to make one kind 
of test as the other, and this being the case, there does 
not seem to be any really good reason for adhering to 
the defective system. 


THE LONDON SEWAGE PROBLEM. 


Some extraordinary statements are being put into cir- 
culation in hostility to the plan initiated by the late 
Metropolitan Board of Works for dealing with the London 
sewage, If that plan is inherently wrong, the bare facts 
must be sufficient to condemn it, and its opponents have 
no need to adopt the language of exaggeration in order 
to prove their case. The public are confidently told that 
the precipitation works at Barking have cost nearly 
£1,000,000, whereas the outlay has been less than half 
that amount, and if we add the cost of the Crossness 
works, the outlay is still under three-quarters of a million. 
The process itself is said to cost about £300,000 per 
annum, and barging the sludge “to the Nore” a further 
yearly sum of £140,000. The idea that the sludge is to 
go “to the Nore” is altogether wrong, its destination 
being a good many miles farther on. As to the cost of a 
chemical process applied to the London sewage, we find 
in the report of the Royal Commission of which Lord 
Bramwell was president, the following statement :— 
“ From all these data we may fairly conclude that the cost 
of treating the sewage of London by a good and efficient 
chemical precipitation process will entail a cost of not less 
than £200,000 a year.” Although the phrase, “ not less,” 
is introduced, it can hardly be supposed that this is in- 
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tended to add £100,000 to the estimate. We also think we 
shall be able to show presently that this calculation is 
carried to excess by a grave misapprehension as to the 
work which has to be done. But taking it as it stands, 
we go back to look at some of the data on which it is 
founded. Among the witnesses who gave particulars was 
Sir Robert Rawlinson, and the Commissioners cite the 
evidence of this eminent engineer to the effect that the 
cost of treating the sewage of the metropolis chemically 
would be £150,000 per annum, with an outlay of £500,000 
for works. Colonel Jones, who is no advocate for 
chemical treatment, puts the cost at a shilling per head, 
which for the population of the metropolis in the middle 
of the present year would be rather more than £220,000 
perannum. Mr. Mansergh and Mr. Melliss reckoned on 
£200,000 per annum, including interest and repayment of 
capital. Sir R. Rawlinson is now responsible for the 
statement that the annual cost of the plan devised by the 
Metropolitan Board will probably amount to £300,000 per 
annum, a sum considerably in excess of the estimate 
which he gave to Lord Bramwell’s Commission. Of 
course, Sir Robert is not responsible for the extra half 
million on the works, or the interest of that money. But 
if we add £25,000 to his former estimate, it only makes 
£175,000. He now reckons on a probable outlay of 
£200,000 per annum for chemicals alone, added to wages 
at £50,000, and £50,000 for interest and maintenance, 
taking the capital at £1,000,000. 

On these tall figures somebody piles up—as we have 
already seen— £140,000 for barging the sludge, and suc- 
ceeds at last in showing that the scheme will cost half-a- 
million per annum. If we were to say that all this was 
mere romancing, it might be thought we were doing 
injustice to the objectors. But if there is any reliance to 

placed on statements made by responsible parties, the 
foregoing figures must be ignored, except so far that there 
will be a capital outlay of a million, a fact admitted from 
the first. Sir Joseph Bazalgette, Dr. Dupré, and Mr. 
Dibdin are all committed to the statement that the plan 
on which the precipitation works have been based will 
cost £118,000 per annum for the treatment of the sewage, 
the removal of the sludge, the interest on capital, and 
the working expenses. To this may be added £6000 as 
the average annual outlay for manganate of soda. The 
total thus becomes £124,000 per annum for the treatment 
of the whole of the London sewage, including therefore 
both Barking and Crossness. For the removal of the 
sludge there are to be six steam barges, to carry the whole 
of it into the North Sea. 
hesitating. They are contenting themselves for the 
present with two steam barges or sludge ships, which are 
to be worked night and day, week day and Sundays—if 
possible. At all events, the ships, the engines, and the 
men on board are to come as near to this standard as may 
be; and yet the County Council professes entire abhor- 
rence for ‘* sweating,” and overworking the employed. It 
is true they are going to invite tenders from shipowners 
for the removal of some part of the sludge, and it is pos- 
sible they may obtain the service of a few steam hoppers, 
a species of craft that will just discharge all the cargo of 


sludge at one stroke, instead of distributing it over a run | 


of several miles, as originally proposed. So unfortunate 
is the present arrangement—or “ derangement,” more 
properly speaking—that the two sludge ships, if they 
could work without ever stopping, and without going to 
the full distance, would only just succeed in taking charge 


of the Barking sewage, leaving Crossness out of the | 
Yet | 


question. The least cessation would be fatal. 
interruptions must occur. Boilers have to be cleaned, 
and fogs cause delay. 


while the process of cleaning the boilers was being 
effected on board one of the ships. When the ships are 
at work, supposing them to carry out the plan on which 
they were devised, they would proceed into the North 
Sea, and commence discharging the sludge as they 
passed the Nob light, ten miles beyond the Nore. Their 
course would be along the Barrow Deep, a channel so 
entirely forsaken by trading vessels that it was not even 
buoyed until the Metropolitan Board put down buoys of 
their own for the guidance of their sludge ships. Along 
this channel these vessels would proceed for a distance 
of ten miles, discharging their contents gradually. 
Pressed as they are for time, and required to do some- 
thing like double service, the Bazalgette and the Barking 
shorten their run beyond the Nob light to something like 
two miles, and discharge the sludge within that circum- 
scribed range. A mutilated plan is being carried out, 
and the merits of the complete scheme are thus disguised. 
Of course it is impossible to deal with more than a small 
portion of the southern sewage, as the Crossness works 
are still in course of construction. But full provision 
ought to be at once made for dealing with the northern 
sewage, the Barking works being practically complete. 
Defective as the present operations undoubtedly are, it 
is remarkable to find that some good results are already 
showing themselves. The work done on the sewage has 
been scanty, and yet a marked improvement shows itself 
on the foreshore in front of the Barking outfall. Sand and 
pebbles take the place of much of the slimy mud which 
formerly characterised the spot. Pilots state that the 
wake of the vessels passing along the river in the vicinity, 
is no longer darkened by a trail of mud stirred up from 
the river-bed. If such tokens are to be found while the 
3arking works are as yet only in partial operation, and 
Crossness scarcely doing anything at all, what may be 
expected when both are doing full duty? There would 
seem to be every encouragement to proceed, and to give 
at least a fair trial to the plan which has been already 
matured, and on which so large a sum of money has been 
expended. Moreover, the grand enterprise for carrying 
the London sewage overland to Canvey Island or the 
North Sea cannot be accomplished for some years to 
come, supposing the method to be adopted and no time 
to be lost over it. While a new scheme is being decided 
upon and carried out, what will be the state of the Thames, 
supposing a hot summer or two to intervene? Other 


But the County Council are | 


Recently the treatment of the | 
sewage at Barking had to be entirely stopped for a week | 


plans may be very good, but this one is ready to hand, 
and is even now doing some part of the work. 

A great mistake besetting this question is the idea of 
treating the London sewage as if it were the sewage of 
an inland provincial town. The Thames at full tide 
in the neighbourhood of the outfalls is often one-fourth 
sea water. Yet there is a wonderful degree of concern 
manifested as to the kind of effluent which is to go into 
this undrinkable stream. On the North Sea nobody has 
any merey. Sewage, crude and putrescent, may be 
poured upon its shores, close to the track of vessels 
bound from the Thames on a northerly route. Objec- 
tions are made against the distribution of the sludge in 
the Barrow Deep, where no vessels go except those 
freighted with the sludge. Yet raw sewage, more than 
twenty-four hours old, is to simmer about the coast of 
Essex, to the annoyance of shipping and of all who dwell 
on the neighbouring shore, while the effluent from the 
precipitating tanks at Barking and Crossness is to be 
filtered through an enormous area of land before it is 
allowed to enter the Thames. Such was the demand 
made by the Royal Commission, supposing the discharge 
took place anywhere short of Hole Haven. It is to be 
hoped that the London County Council will have too 
much common sense to be frightened into an extravagant 
and superfluous outlay. <A tidal river of large volume 
has no need of such an effluent as would be required for a 
river of comparatively small size, connected with the 
water-supply of towns. 

At the back of all the projects for treating the London 
| sewage there is one which must not be forgotten. The 
| latest born, but not the least important—the electrical 
| process, as devised by Mr. Webster—has qualities which 
give it a separate place, and apparently a superior one, 
in the presence of all competitors. Sir Henry Roscoe’s 
recent report on this process is sufficiently remarkable, 
and ought to arrest attention. The report states that by 
this method the active agent in the purification of the 
sewage, namely, hydrated ferrous oxide, is prepared 
within the sewage itself as a flocculent precipitate. The 
inorganic salts in solution are not increased, as occurs 
when chemicals in solution are added to the sewage. 
Not only does the purifying agent act as a mechanical 
precipitant, but it possesses the property of combining 
| chemically with some of the soluble organic matter, and 
} carrying it down in an insoluble form. Hydrated 
ferrous oxide is a deodoriser, and Sir H. Roscoe goes 
}on to say that by this process the soluble organic 
|matter is reduced to a condition favourable to the 
| further and complete purification by natural agencies. 
| Finally, the eftluent is not liable to secondary putre- 
| faction. Samples of unfiltered effluents from the elec- 
| trical process were examined by Sir H. Roscoe after 
|they had been kept for about six weeks in stoppered 
| bottles, and were found free from sulphuretted hydrogen. 
| Sir H. Roscoe says, ‘“ The reduction of organic matter in 
solution is the crucial test of the value of a purifying 
agent, for unless the organic matter is reduced, the 
effluent will putrefy and rapidly become offensive.” A 
comparison is then made between analyses of raw sewage 
and of the unfiltered effluent after electrical treatment. 
The result is cited as showing “the total purification 
| effected by the process.”’ Stronger testimony cannot be 
| looked for, and if such a degree of purity is considered 
| unnecessary in the case of the Thames, the process need 
not be carried so far, and the expense can be proportion- 
ately reduced. This test of the electrical process has 
been carried on at Crossness with the veritable London 
| sewage, and it is demonstrated by Sir H. Roscoe that if 
this process were adopted there would be no need of 
subsequent filtration through land. 











COMPLETION OF THE PANAMA CANAL, 


FRENCH financial and engineering circles have been dis- 
cussing lately the improved prospects of an ultimate comple- 
tion of the PanamaCanal. The commission which left Paris 
for Central America in December last have not yet reported 
upon the feasibility of successfully carrying out the scheme 
of M. de Lesseps. Their report will not be presented until 
their return to France, but in the meantime circumstances 
have occurred to show that there is a probability of the work 
being completed on different lines to those already laid down. 
That M. de Lesseps’ scheme will either have to be abandoned 
or very considerably modified is now generally accepted, for 
trustworthy intelligence that is being received in France 
alludes in most deprecatory terms to the condition of things 
prevailing at the Isthmus. It is questionable whether 
M. de Lesseps’ plan, if modified, can be consummated with- 
out a very severe call upon the shareholders, and as their 
resources have apparently been very nearly exhausted by 
extravagance and mismanagement at the Isthmus of 
Panama, any further demand may be unsuccessful. This 
would be especially the case now that the majority of 
engineers and financiers in France have given their approval 
to a scheme for completing the canal that has been formu- 
lated by M. Santereau, the engineer who took such an active 
part in the construction of the canal at Suez. This scheme, 
which is simplicity itself, is further recommended on the 
ground of cost, since the whole expenditure, including the pur- 
chase of land and the payment of indemnities, would not exceed 
500,000,000f. M. Santereau’s scheme is to construct a canal 
that would allow of the swift and easy passage of vessels, and 
would render healthy and habitable a large area of land that 
at present suffers from the juxtaposition of swamps and 
marshes. The project, in short, is to make a lake in the 
interior by means of the water from the river Chagres. This 
lake would have a superficial area of 2000 hectares. It 
would cover the unhealthy swamps that at present render 
the surrounding land uninhabitable, and would enormously 
increase the value of the 500,000 hectares of land owned by 
the Panama Company. As this lake would be 24 kiloms. in 
length, it would only be necessary to cut 50 kiloms., and 
nothing would impede the course of vessels along this water- 
way but the strong double chamber lock that would be built 
at each end. As the numerous projected, and, it is affirmed, 
impracticable locks in M. De Lesseps’ canal would be done 
away with, M. Santereau has practically achieved the end that 
has long been sought after of designing a level canal. Its 





advantages are believed to be so numerous that the Société 





Internationale d’Etudes, which has been formed for working 
M. Santereau’s scheme, is receiving support from engineers 
and from the financial and manufacturing centres of France. 
On the other hand, M. Germain of the Special Commission, 
has spoken enigmatically, but, on the whole, favourably of the 
possibility of completing Lesseps’ scheme. 


THE TAXATION OF INDUSTRY. 


Ir has become the practice of the rating authorities of some 
of the towns in England to employ valuers, who receive pay- 
ment by results for valuing the machinery, machine tools, 
and, in fact, all necessary appliances whatever, used in 
the conduct of any industry or manufacture. This is done 
with a view to levying a rate on these tools. In several towns 
these rates have been made, and have been the subject of liti- 
gation; and, necessarily, if the practice is continued, very 
heavy costs will have to be incurred by owners of engineer- 
ing works, mills, and, in fact, manufactories of every kind 
whatsoever. It has been the practice—until the enterprising 
valuer saw his way to profitable employment by this mode of 
pleasing the assessors—to levy rates only on the fixed 
plant which passed with the freehold; but the new system of 
levying rates on industrial appliances has gone so far 
as to include drawing-office furniture, because it contained 
drawers which held drawings from which machines 
could be made. At Nottingham the attempt has been again 
made to put a rate on lace machines, and it is expected 
that sempstresses will be asked to pay a rate on their sewing 
machines. At the meeting of the Institution of Mechanical 
Engineers on Wednesday evening, a resolution was proposed 
by Mr. Benjamin A. Dobson as follows :—‘ That the president 
be requested to convey to the National Society for the 
Exemption of Machinery from Rating the hearty sympathy 
of this meeting with the object of the society.” This was 
discussed andpassed unanimously. Mr. Marshall, of Gains- 
borough, and others strongly supported it, showing that 
unless action be taken by manufacturers to oppose 
this system of rating their tools, they will find the 
rating value of their premises increased many times. The 
practice is to add the value of the machinery to the value of 
the buildings, and then say the machinery and tools are 
not rated, but that the buildings are highly rated in conse- 
quence of the presence of the manufacturer's tools. This is 
a direct taxation on industry, and must, if followed out, fall 
very heavily on all producers, not excluding agriculturists. 
Legislation more in accordance with modern requirements 
and conditions than the Elizabethan Act under which the 
proceedings above mentioned are taken, is necessary. Bills 
have-been prepared the last three years, but nothing has been 
done. 

COLLIERY ENGINEERS AND THE TRADE REVIVAL. 


MINING engineers who are alive to the signs of the times 
cannot have failed lately to notice the very considerable 
development that has occurred recently in the use of 
mechanical appliances in mines. More than usual attention 
seems to have been paid to the subject just lately. The 
revival in trade, leading, as it has to an immense demand 
for fuel, has greatly quickened the demand for all classes of 
colliery appliances, and has especially brought into increased 
requisition the several types of machines available for the 
operations of heading, holing, and bringing down the coal. New 
shafts are being sunk, and old workings re-opened; and on all 
sides orders for the numerous appliances that may fairly come 
under the generic head of colliery engineering requisites are 
coming to hand in a gratifying volume. Simultaneously, 
the scarcity of coke is leading to an increased call for coal 
screening and coal-washing appliances. The whole subject 
of mechanical appliances in relation to fuel scarcity is 
receiving revived attention in the way of papers read before 
institutes and through the Press ; and visits of organisations 
connected with the engineering profession serve to reveal the 
remarkable progress that has lately been made in the adoption 
in several colliery centres of machinery of the most approved 
type. Splendid modern plant, for example, was that which 
at several collieries in the Yorkshire coalfield has been 
examined just recently by the Federated Institution of Mining 
Engineers. The electrical engineer has not been slow to 
take advantage of the revival; and he, too, has reaped a 
corresponding benefit, the importance of the colliery depart- 
ment of electric engineering growing almost month by month. 
All this is most satisfactory, and it is equally so to see that 
the revival looks as though it had come to stay. The colliers 
evidently think so, for they have within the past few days at 
Birmingham asked for another 10 per cent. wages advance 
for nearly all the coalfields of the kingdom; and in the 
interests of colliery engineering it is to hoped that the 
generally improved state of the coal trade will long remain 
a pleasing feature of the national industrial revival. 


RAILWAYS AND COAL DEVELOPMENT. 


THE energy shown in developing the South Yorkshire Coal- 
field has been extended to Derbyshire, where there is an 
immense area of unworked fuel. An important factor in that 
direction will be the new line from Beighton to Chesterfield, 
which the chairman of the Manchester, Sheffield, and 
Lincolnshire Railway announced at that company’s meeting 
on Wednesday had been let to Messrs. Logan and Hemming- 
way. Though only a short line, it will traverse a district 
exceedingly rich in good coal. When Parliamentary sanction 
was applied for, it was stated in evidence that one small area 
contained 90,000,000 tons, and another 70,000,000 tons. The 
Staveley Iron and Coal Company is one of the largest of the 
establishments to be served 5 the new line. This company 
is now working 14,000 acres of coal, and its yearly outward 
and inward carriage amounts to one million and sixty 
thousand tons. The Eckington Collieries, which will be 
greatly benefitted by the undertaking, possess wey Rage 
million tons of unworked coal, and anticipate, when the new 
railway is made, that they will be able to re-start two collieries, 
and add 1000 men to their wages list. Important collieries 
in other directions will be materially improved, and a great 
impetus given to the Derbyshire pits, which have long sent a 
large percentage of London’s coal supply. The Manchester, 
Sheffield, and Lincolnshire by this extension not only obtains 
for Derbyshire coalowners better means of access to London, 
but secures communication with Grimsby and the whole of the 
Eastern Counties by junction with several existing railways, 
while to the west it will make the coal country more 
accessible for supplying Liverpool, Manchester, and Chester. 








Tue Brighton Corporation have decided, in accordance 
with the resolution mentioned last week, to establish electric light- 
ing works at an estimated expense of £30,000, The system is to 
be that of the continuous current at low pressure, combined with 
storage batteries, 
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LITERATURE. 


Minutes of Proceedings of the Institution of Civil Engineers, 
with other Selected and Abstracted Papers. Vols. xev. to 
xeviii. Edited by James Forrest, Assoc. Inst. C.E., 
secretary. London: The Institution. 1889. 


Tue volumes containing the minutes of the proceedings 
of the Institution and other selected papers, including 
abstracts of papers in the proceedings of foreign societies 
and in foreign journals, are in themselves the strongest 
evidence of the vigour of the Institution and of the con- 
duct of its affairs. It would be impossible within the 
space at our disposal to attempt a critical review of the 
emall library which is now included in the “ Minutes” 
of each year. When it is mentioned that the four 
volumes of the past year contain 2049 pages of text, 
thirty-nine plates, and a large number, 211, of engravings 
in the text, it will be understood that it is impossible to 
do much more than indicate in general terms the character 
of the chief features of the contents of these four 
volumes. 

The first thing that strikes the reader is the great 
variety of the subjects dealt with in the papers read and 
discussed, and the care shown in the selection of these, in 
order that the discussion may be as far as possible upon 
questions which are not only interesting, bat which are 
the leading questions at the time in the branch of engi- 
neering to which they belong. The variety is quite as 
great in the papers which are printed as ‘selected papers 
not read,” but these are papers which either cannot be 
read, or which, though of value, are not on subjects 
which are specially exercising the minds of any branch of 
the profession. The subjects of the papers read may be 
mentioned partly to show this variety, and partly to let 
those readers who have not the volumes know what has 
been dealt with, so that they may know where to look for 
that which is likely to interest them. 

Vol. xev., or Part I. for the session, contains the following 
papers :—* Friction Brake Dynamometers,” the “ Witham 
New Outfall Channel and Improvement Works,” the 
“Influence of Chemical Composition of Bessemer Steel 
Tires,” and * On the l’riction of Locomotive Slide Valves.” 
Thus in this one volume we have papers which deal 
with the modern views of matters relating to testing and 
determining the power and mechanical efficiency of steam 
and other motors or machinery; with recent practice and 
views on a branch of river hydraulics and improvement 
works ; on metallurgy of steel tires, and with an important 
question in locomotive engineering. In the paper on 
“Friction Brake Dynamometers,” Mr. W. W. Beaumont 
deals with a subject not previously brought before the 
Institution, and with a question on which a very animated 
controversy raged soon after the Newcastle engine trials, 
and in the paper and the discussion will be found the 
most recent information on this type of engine-testing 
instrument. In the paper on the ‘ Witham New Outfall,” 
Mr. J. E. Williams deals with the latest phase of a question 
which has occupied the attention of engineers at least 
150 years, and includes among those who have dealt with 
it, Smeaton and John Rennie. In the paper on the 
“Composition of Bessemer Tires,” Mr. J. O. Arnold, and 
some of those who took part in the discussion, seemed to 
agree with the results of the experiments made and 
reduced by Dr. Dudley for one of the American railway 
companies, namely, that the most durable tire seemed to 
be not necessarily the hardest, but a steel medium in hard- 
ness and high in toughness. Some very useful facts and 
figures are given in the paper on “ Friction of Locomotive 
Slide Valves” by Mr. J. A. F. Aspinall, whose experiments 
on the subject will be of great value. The discussion 
elicited most important practical facts on the subject, 
the late Mr. W. Stroudley contributing from the stores of 
his rich experience. 

In Vol. xevi. is a paper on the compound principle 
applied to locomotives, by Mr. E. Worthington, and in it 
are described most of the types of compound locomotives 
at the time in use, together with some facts concerning 
their performances in this country and abroad. On its 
subject itis an important paper, but it refers to several 
steam engine questions as though there was no doubt 
upon them, as, for instance, certain points on cylinder 
condensation, He also gives figures showing why steam 
at the higher pressures is so enormously more economical 
than at the lower pressures, showing also that the 
dynamic increase is not measurable by reference to the 
thermal increase. But these facts had been previously 
pointed out in a paper on high-pressure steam read else- 
where.! Some useful information was elicited during 
the discussion, especially from the locomotive engineers. 
This volume also contains papers on steep grade and 
mountain railways, by Messrs. J. Carruthers, R. Wilson, 
J. P, Maxwell, and a paper on “ Some Canal and River 
Works in France, Belgium, and Germany,” by L. F. 
Vernon-Harcourt. It also contains Mr. Willans’ reply to 
the diseussion by correspondence on his paper on 
‘‘ Economy Trials of a Non-condensing Steam Engine— 
Simple, Compound, and Triple.” This contribution of 
Mr. Willans to the paper and discussion of the previous 
Session add to the worth of an already most valuable 
paper, 

Vol. xevii. opens with a paper on “ Alternate Current 
Machinery,” by Gisbert Kapp, and it may be said of this 
that the author treated the subject in such a way as to 
make that which he wrote useful to the world, through 
the practical electrical engineer. The paper may be most 
highly commended, but a large part of the discussion was, 
from the practical and useful point of view, absolute 
waste of time. It took an academic turn, and with serious 
frivolity much valuable time was wasted in talk about 
what certain quantities and things should be called. As Mr. 
Kapp said in his reply, ‘These were questions belonging 
to the class-room, not to an assemblage of practical 
engineers.” Mr. Kapp might have gone further and said 
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that they were waste of time in a class-room, and should 
not be allowed to occupy time at all, unless it be the holi- 
day time oftheschoolmen. A paperon “ Indian Railways: 
the Broad and Narrow Gauge Systems Contrasted,” by 
Mr. J. F. Waring, traversed to a considerable extent an old 
question, but it was taken very mildly as compared with 
the long and fierce discussion which followed Mr. W. T. 
Thornton’s paper on a similar subject in 1873. A paper 
on “The Distribution of Steam in the United States,” 
by C. E. Emery, Ph. D., brought before the Institution a 
subject not previously discussed by it, and one of great 
interest. The distribution of heat and power through 
towns is a great question, and any information on the 
— of experience with any well-tried method is of 
value. 

In Vol. xeviii. are papers ‘‘ On Armour for Ships,” by Sir 
Nathaniel Barnaby; “On the Treatment of Steel by 
Hydraulic Pressure, and the Plant Employed,” by W. H. 
Greenwood. The latter paper, apart from the description 
of the plant in use and large plant to be made for abroad, 
may be said to have conveyed the impression that if 
there is anything in the fluid compression of steel, it is 
that the artificial pressure is preventive of the evolution 
of gases which otherwise would be evolved from their 
originating materials, and cause the formation of bubbles, 
which are avoided. 

Special reference should also be made to the following 
papers in this volume:—‘ Experiments on a Steam 
Engine, the Cylinder of which was Heated by Gas 
Flames,” by B. Donkin, jun.; ‘ Experiments on the 
Strain in the Outer Layers of Cast Iron and Steel Beams,” 
by Ed. C. de Segundo. 

These volumes are, as usual, admirably arranged and 
printed, and in every way meet the high expectations 
which are formed of the output of the Institution. 
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GUSTAVE ADOLPHE HIRN. 


Tue scientific world has heard with sorrow and dismay of 
the death of Hirn. He expired at Colmar on the 17th inst., 
aged 74} years. On a future occasion we shall speak of 
Hirn’s life and works, They cannot be dealt with in a brief 
notice which is little more than an announcement of his 
death. It suffices to give his titles to show in what esteem 
he was held :—Membre Correspondant de l'Institut de 
France; Président de la Société d’Histoire Naturelle de 
Colmar; Associé des Academie de Belgique, Danemarck, 
Spain, Sweden, Bologna de Rome, St. Petersburg; docteur 
honoraire Université de Bologna, Italie; hon. member Soc. 
Industriel de Mulhouse; hon. member Society of American 
Engineers; hon. member Soc. Sciences Naturelles de Zurich; 
hon. member Literary and Philosophical Society, Manches- 
ter; hon. member Soc. batave Philosoph. Experimental de 
Rotterdam; hon. member Soc. Philosophie Amerique; hon. 
member Soc. Ingénieurs Civils de Paris; hon. member Soc. 
Fran¢aise de Physique; Chevalier Légion d’Honneur; Com- 
mander Ordre de Rose de Brésil; Officer Ordre Léopold. 

Hirn was a prince among experimenters, and brought 
remarkable mental powers to bear on any research which he 
took up. He was the first to use a balance sheet in estima- 
ting the efficiency of a heat engine, since employed very 
extensively. Hirn lived nearly all his life in Alsace at 
Logelbach. As to his literary work, most of the results of 
his experiments appeared in the Bull. de la Soc. de Mul- 
house. Among the more remarkable of his works may be 
mentioned: Théorie de la Machine & Gaz de Lenoir, 1863; 
Transmission Telo-dynamique de Fer, Hirn; Théorie du 
Gyroscope, 1867; Memoire sur la Turbine Jonval, 1862; Con- 
stitution de l’Espace Célestré, 1888; Théorie Mécanique de 
la Chaleur, three editions, 1862, 1865, 1875; Analyse Elé- 
mentaire de l’Univers, 1868; La Musique et 1’Acoustique, 
1878; La Vie Future et la Science Moderne, 1882; Récherches 
Experimental sur la Résistance de ]’Air, 1882; La Thermo- 
dynamique et ]’Etude du Travail chez les étres Vivants, 1887; 
and many others. The steam engine was the subject of 
Hirn’s most important and highly esteemed work. In this 
he was pre-eminent as a practical experimenter and 
philosopher. 

G. A. Hirn’s brother, F. Hirn, was the inventor of the 
telo-dynamic system. The first steel wire driving rope ever 
started was used to drive machinery in the Logelbach Cotton 
Mills, near Colmar. 








COLONEL WALFORD ON THE TACTICS OF COAST 
DEFENCE. 


LIkEvTENANT-COLONEL WALFORD read his second paper on 
this subject on Wednesday, January 22nd last, at the United 
Service Institution, His first paper on the question was read 
on May 29th, 1889, and is printed in the Journal, vol. xxxiii., 
No. 150. We commend these papers specially to any who, as 
volunteers or in the regular forces, are interested in coast 
defence. Colonel Walford is an officer of well-known ability. 
He read a paper on “The Alexandria Naval Attack” a year 
or two after it took place, at the United Service Institution. 
He had had the advantage of examining all the effects of that 
attack at the time at Alexandria, and although that is not to 
be considered as an example of what may generally be 
expected, the experience learned must have been very valu- 
able, and may leis been the means of directing Colonel 
Walford’s attention to this special branch of war operations. 
We do not propose to review these papers here, because they 
relate chiefly to the direction and carrying out of various 
operations rather than to the physical action of projectiles 
and behaviour of armour and structures, and therefore 





scarcely come within the scope of our discussion. It may be 
sufficient then to make one or two remarks. In both papers 
the arrangement of the powers of defence and the objects to 
be attained are admirably dealt with. On this one paragraph 
in the recent lecture is so good that we give it verbatim, as 
explaining what is not often clearly grasped, namely, the 
relations between chief and subordinate commanding officers 
necessary to establish well-controlled and directed and 
thoroughly vigorous individual action of all units. . 

“I. The system of command in a coast fortress. —This 
should, I think, like all other systems of command, be based 
upon the principle of the undisputed authority of the 
superior officer over each of the complete units which make 
up his command, combined with the almost absolute inde- 
pendence of the officers commanding those units within the 
limits of their command. In other words, while it is 
imperative that the superior shall have the power to order 
the inferior to carry out his wishes, it is not desirable that he 
shall bind that inferior as to the means by which those 
commands shall be obeyed. Instruction and practice in the 
correct execution of orders should form a part of the system 
of training in time of peace, and should not be either given 
or required when in the presence of the enemy. A dis- 
tinction must be drawn between an ‘order’ and a ‘ word of 
command;’ the latter must be obeyed to the letter, but 
mechanically, the former in the spirit and intelligently. If 
this quasi-independence be not admitted, the chain of com- 
mand ceases to exist, and all responsibility, including even 
that connected with technical matters, rests as a load on the 
head of the senior officer, and tends to unfit him for the 
decision of important issues. If it be admitted, we shall 
find that offic:rs of energy and intelligence will, since they 
will not be required to concern themselves with merely 
technical details, be competent to train for war, and com- 
mand in war, troops of whose special instruction they may 
have but little knowledge. Such an arrangement may even 
be beneficial to the troops in question, as tending to liberate 
them from the bonds of that corps routine which is the 
consequence of an exclusive devotion to the study of one arm 
of the service. Have we not all at some time realised how 
difficult it is for senior officers to learn not to interfere with 
the execution of subaltern duties, or even to cease to busy 
themselves about such minor details as may be best left to 
the omniscient eye of the sergeant-major? Many of you 
will, I think, agree with me when I say that ignorance of 
detail has its advantages if it enables us to take a wider view 
of a question as a whole. The chain of command which I 
propose to offer for your consideration may be summarised as 
follows :—(a) The commander of the fortress; (b) the com- 
manders of defences; (c) the commanders of sections; (d) 
the commanders of units, such as forts, batteries, mining 
and torpedo stations, &c.; (e) commanders of groups of guns, 
or, generally, of fractions of units.” 

In one matter we are not able quite to take the view of 
Colonel Walford, or what we understand to be his view, 
namely, the likelihood that ships will attack forts by high- 
angle fire from a distance. He himself makes the shrewd 
remark that destruction effected by such attacks would be of 
a general character, and not such as would generally accom- 
pany a design embracing the eventual capture and occupa- 
tion of the coast position. To this we should add, that a 
fleet could so little afford the waste of its ammunition thus 
entailed, that on the commencing of such an attack those on 
shore may look for nothing much beyond a general destruc- 
tion of property, which may be a serious matter to the inhabit- 
ants of a town, but which will not materially injure the 
defences. The limited supply of ammunition possessed by 
ships is so fundamental an element in this kind of warfare 
that, when this sort of general bombardment begins, we may 
imagine the time which the fleet will remain may be probably 
numbered by hours. Far different is the distant and high- 
angle attack made by coast batteries on ships. The vessels 
can hardly expect to fire accurately, they must fire in the view 
of having a large mark to aim at. The shore batteries, with 
their steady platforms and position-finders, should fire accu- 
rately without difficulty. They need accuracy, for their mark 
is small; but their supply of ammunition is generally far in 
excess of what the ships can carry, even with all the advan- 
tages now secured by substitution of weight of ammunition 
for that of guns and carriages in the quick-fire armaments. 

Finally, we may observe that with even a moderately 
efficient system of defence, including the application of 
Watkin’s position-finders, the attack of our larger sea defences 
ought to be an operation too dangerous for a fleet to attempt. 
The tactics of coast defence will not lose their importance, 
but they will be carried into effect only in the cases of com- 
mercial harbours and other places where the defences are less 
powerful than those of Portsmouth, Devonport, Dover, and 
the like. 








TENDERS. 


TREFONEN WATER SUPPLY, COUNTY OF SALOP. 
List of tenders for the construction of small reservoir, laying of 
pines, hydrants, and other matters in the district of the Oswestry 
Jrban Authority; Mr. Georgellwen, M.1.C.E., engineer :— 


W. Davies, Portmadoc .. £750 
G. Tyley, Oswestry .. .. .. .. -. 690 
W. H. Thomas, Oswestry (accepted) 641 
C. Harris, Shrewsbury .. .. .. 635 

Engineer's estimate .. 650 








Tue JuNIOR ENGINEERING Socrety.—The annual dinner of the 
Junior Engineering Society took place on Friday evening last, at 
the Holborn Restaurant, Professor Perry, president, in the chair, 
supported by Professor Unwin, F.R.S., and Sir James Douglass. 
The gathering was much larger than hitherto, the members of the 
Society having increased during the year by about 40 per cent. 
Amongst those present were, besides those above mentioned, Pro- 
fessor J. H. Beare, Assoc. M. Inst.C.E., Professor Sanderson, Mr. 
J. A. Walter, LL.B., Mr. J. H. Wells, past chairman of the 
Society, Mr. W. J. Tennant, chairman of the Society, and Mr. W. T. 
Dunn, who has been honorary secretary since its foundation, and 
to whom during the evening an illuminated address and a purse of 
gold were presented by the students, Mr. Wells and Professor 
Perry speaking in very high terms on behalf of the Society, 
of the very valuable services Mr. Dunn had given it, and 
acknowledging that its growth and prosperity were due in great 
measure to him. The advantages of membership of the Society 
are every year more appreciated by young engineers, and its meet- 
ings deserve to be well attended by them, for they provide an ex- 
cellent school for practice in the discussion of papers, enabling 
students to acquire that facility of speech which is of great im- 
portance to engineers. The preparation of papers is moreover the 
best possible means of mastering a subject, and the students of 
the Society have been provided with the best of models in the ex- 
cellent addresses which their presidents have given them. Some 
of the members have had the good sense to use some of their 
leisure in following this means of advancing their learning. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PROBLEMS IN DYNAMICS. 

Srr,—Perhaps you or some of your correspondents would kindly 
give solutions of problems 9, 15, and 16 in Mr. Greenhill’s paper, 
No. 5, November 22nd, 1889. A. B. 

January 22nd. > 

[Professor Greenhill, to whom we forwarded “A. B.’s” letter 
has favoured us with the following solutions.—Eb. E.] 

[ Frample 9.—Let V denote the velocity in f.s. with which W and 
# move tegether just after the impulse, and U the velocity with 
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which M, W, and « move together after penetration has ceased; | 


then by the principle of momentum, in second-poundals— 


Wr=(Wiw)V=(M+Wiw)U . (1) 
Let x denote the penetration in feet ; then, in foot-pounds, 
Re = 43(W + wv) V2?/9 —-3(M + W + w) U2 /9 
a! M W2 4,2 
~ (W+e)(M+We) go 
Let ¢ denote the time of penetration in seconds; then in secord- 
pounds 
Rt=MU/g 
*. MW v 
~M+W+e g 
Put M = o, when the block is fixed; then penetration is 
Ww: se 
Wiw + nes 
,_ Mivw 
= (1 + -e-7* 


taking W z / g R seconds, 
Example 15.—Thisis a particular case of example 16, obtained by 
putting V = 0. 


Example 16.—Suppose the body perforated, and suppose m and | from 2 @ to 4 8. 
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M to retain the velocities » and U after perfcration; then by the 
principle of momentum 
me-MV=mu-MU .* & =» 
Denoting by R the resistance of the material in pounds, then 
Ra= 4 me g ne +. + «& «5 ©: eee 


anl Rs (=23m eg ) 
=tu2gt4M V29-—hmvr/g-4MU2%. . (3) 
ce bee MCE (MCE... 


To find t ; substitute from (1), 


“7 MV MU 


, . ’ 
€ mie 


MV 4 MU\?_ M/U\? 
me we mM ( ¢ ) 
9M (™ a :) v 


m 
MV\?2 
) 


me 


in (3)*; then 


b “a Ad 
eid 7 ae le 
M M U 2 
st tai: 
hb M,V\2 
Paty 


a quadratic in U or 
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me 


Completing the square, 








wv" 
y 5am 
, 2 fb 79 a 
(MY-1) - +1417 (5) -2-5 
mr , a mu v me 
== 7 td 
' +™y M (1+) 
Mac ua “a 
V\2 m\ b 
- re 4 
(2 * ) (2 ; M a 
(2 =r 
MV ; ri Viva my by 
vw J10 +>) -( +a hay 
€ 1+ M 
mM 
M V—me+ ./{ m2 (1 + V/u)? - (M+ m)n2/Ma},y 
or U = x1 . 
M+m 
Then, from (1), 


mvt — MV 2 M Vv 
m m 
me -~MV+ ./{M2 (1+ V/r)? - (M+ m)M bale , 
— nee. 
Let ¢ dencte the time of perforation in seconds; then, in second- 
pounds, 


“1«= 





Rt=MVig-MUlg 


melg — mug, 


whence the value of ¢. 
For the body to be perforated, the quantity under the radical must 


be positive, or 
v\2 m\h Pe 
—-f1+4+ ) — posit 
) ( Mm) gz Positive, 


(oY 





L M v\r 
and < 1+}. 
sais «a M+m ‘) 

b M v\z 
But if of a... 
ti a wea (1+ SY" 


through a space = 


(1) | 


then the bullet is imbedded, and we must put «= - U; so that 
M V-nv= (M + m) U. 
U = (MV — mer) /(M +m). 


| and U =0,if MV = wmv. 
| Rt = M(V - U)/g (second-pounds). 
Ra = 4m / g (foot-pounds), 
M V\ a 
wa (i + *) Sey 








| A DYNAMICAL PUZZLE, 

Str,—The following is a mathematical exposition of ‘J.’s” 
diving bell problem:—Let the bell B be very shallow, so that the 
rise and fall of the water within it need not 
be taken into account. Let the pressure 
within it at first be the atmospheric, or 
say, to use round numbers, 2100 Ib. per 
square foot. Call this @ Also let the 
weight of the bell, and of the air therein 
contained, be such that when the bell is 
half-full of water it will be on the point of 
sinking. 

Let V be the volume of the air at first 
in cubic feet. Also let the depth of C be 
such that the water alone will create a 
pressure of two atmospheres at the bottom, 
or a total of three, when the atmosphere 
is included. This depth will clearly be 


5 — 


A B | 





67°377' 
A 


== 67°377ft., where 62:4 = weight of 
one cubic foot of water in pounds. 

Now, the total amount of work required 
to isothermally compress V cubic feet of 
air at a yressure of x @ to a pressure | 
of m 8, 

= Va hyp. log. ” (1) IV 


“ 


| 


| and the mean absolute pressure during the compression in pounds 
| per square foot 


2 @ is, since m = 2,and x = 1 
=Vé0 (3) 


The bell now descends, and has its present air space of : cubic 


_ mn @hyp.log. ™ 
: aaa i (2) 
| _ The work done at first in compressing V cubie feet of air at 9 to 


hyp. log. 2 foot-pounds 





| feet reduced to V cubic feet, and the pressure within it increased 
The work dong on the air is, since m = 4, and 
| aw = 2, while V is’, 

= V6 hyp. log. 2foot-pounds ....... . (4) 
While the bell descends the surface of the water in C is lowered, 





as it has — cubic feet more water in it at the bottom than it had 


at the top just after the compression by the piston. The piston 





} : 
cubic feet. 

mare -_ ve ‘ 
| The work done is, therefore, ~~ foot-pounds. » « (8) 
Now, as the bell descends, the air space within it is reduced 
to 


| from = 4 cubic feet, and the law of this decrease is the same 


with that of the decrease of pressure if air were allowed to expand 
from a pressure = 4 @to a pressure == 2 6. 

We thus derive from (2), putting s = the smallest space occupied 
by the air, and + = ratio of the largest to the smallest, the following 
0g for the mean space occupied by air during the descent of 
the bell :— 


- sr 
Mean air space = ““* i hyp. logsr . . . . (6 
hom 


In this case s= u y= 2, 
, "hy 2 

Mean air space = V by : log. =» 

—_— , ‘. : ii 

With | cubic feet air space the bell is on the point of sinking, 

therefore the mean downward tendency is 


= ¥ (1 hyp. log. 2 


) 62-4 pounds, 


: : : i 

and the work done during the descent, since the distance is ms ‘ 
62- 
= V @(1 — hyp. log. 2) foot-pounds (7) 

The pressure at first put upon the piston is now removed, leaving 





: . , \ 
| the water is by (1), since V becomes — 
| 


N . to \ 
3 


feet, the pressure is reduced from 46 to 3 0, and the work done on 


air in the bell therefore expands from a volume of cubic 


»a=Ssand w=4, 
vo 


(8) 


All this work would be performed upon the piston if it were not 
for the intervention of the water, which it is easy to see will take 
off a number of foot-pounds equal to the increase of air space in 
the bell multiplied by the pressure due to the water alone = 
ve 


= V@ hyp. log. . foot-pounds 
o 


The actual work performed upon the piston while the 


expansion at the bottom is going on is therefore 
. 4 1 
= V6 (hyp. log. si 3) foot-pounds . (9) 
‘ ' Vv 

The air space in the bell is now 3 cubic feet, and it would there- 

o 
6 
bottom. Half-way up this would vanish, as the pressure in the 


fore take V pounds of upward pull to raise it from the 


V 

bell would then be 2 @, and the air space 5 cubic feet. The mean 
air space in the bell during the first half-rise is by (5), s being 
Vv 
3 and ¢ = 1°5. 

= V hyp. log. 1°5 cubic feet. 
The mean upward pull required in pounds 

= 62°4 V (4 — hyp. log. 1°5) 
Work required to lift the bell through & eft. 

= V6 (} ~ hyp. log. 1°5) foot-pounds . . (10) 
In the same way the mean air space in the bell during the rest of 

the ascent, s being - and r = 2, 


= Vhyp. log. 2 cubic feet. 
The upward tendency is therefore 
= 62-4 V (hyp. log. 2 — 4) pounds, and the work done is 
V @ (hyp. log. 2 — 4) foot-pounds. . . 


Also while the bell is ascending cubic feet of water are ex- 








pelled, which will raise the surface of the water in C, as also the 


follows the water with the total imposed pressure upon it of 2 @ 


only the atmospheric at the top and 3 @ at the bottom of C. The | 


———.. 


piston, to its former position against the pressure of the atmos- 
phere, and will perform work upon it, 


2V0 
ee” a ese hal te 2 
3 foot pound (12) 
And the work performed by the air upon the water while the be}} 
is rising is by (1) since V is V, m = 3, an . 
= V@hyp. log. 3 foot-pounds. . . . (13) 
The work performed by the water upon the air in the bell js 
= (3) + (4) 


a= 


2 V @ hyp. log, 2 foot-pounds ; 
and the work done by the air in the bell upon the water is 
= (8) + (13) 
= V@ (hyp. log. : + hyp. log. 3) foot-pounds ; 
and these are exactly equal, as they should be. 

Furthermore, the total work done by the piston, together with 
the work required to raise the bell the first half way, should he 
exactly equal to the total work done on the piston, together with 
the work done while the bell was descending, and that done while 
it was rising the second half way. 

Or (3) + (5) + (10) 
Should = (7) + (9) + (11) + (12). 
Ve 


Or V6 hyp. log. 2 + 84 v6 (1. — hyp. log. 1°5)). 
should = V - ae 2 LV y on = 1 
Should = V@ (1 — hyp. log. 2) + V@ (hyp. log. 5 a) 


+ Ve (hyp. log. $ 


1) , 2Ve 
ts" 


9 


4 
or hyp. log. 2 — hyp. log. 1°5 should = hyp. log. —, which is an 
identity. 

I have supposed the expansion and compression of the air in the 
bell isothermal, but it might be adiabatic, or partly one and 
partly the other. The air space in the bell in all cases follows the 
same law as that governing the expansion and er and 
the results balance one another as before. This wee em is a most 
intricate and interesting one, when the areas of the piston and the 
bell, the depth of the bell, and the rising and falling of the water 
in it, and in the cylinder C, are taken into account, but it would take 
up far too much of your valuable space to solve here. 

Taking ‘‘J.’s” figures where V = 2 cubic feet, the following are 
the absolute numerical results in foot-pounds:— 

(3) + (5) + (10) = 2911-218 + 2100 + 397-046 = 5408-264. 
And (7) + (9) + (11) + (12) = 1288°782 + 508-264 + 811-218 + 

2800 = 5408-264. 

And (3) + (4) = 2911-218 + 2911-218 = 5822-436. 
Also (8) + (13) = 1208-264 + 46147172 = 5822-436. 
St. Neots, Hunts., January 18th, AntHoyy S. Bower. 








A THERMO-DYNAMIC PROBLEM. 

Srr,—I have just seen ‘‘, I1.’s” letter in yesterday's issue, and 
in reply to his question as to where I think that the energy is 
stored, I can only mention one place, and that where the energy 
was stored before the spring had any existence as a spring, namely, 
the universe. As it is with a gas, so is it witha spring. By com- 
pression energy is abstracted from some part of the universe, but 
delivered to it again in the shape of heat developed by the com- 
pression. By expansion, while performing. work, energy is im- 
parted to some part of the universe, but at the same time requires 
an equal amount in the shape of heat to make up the loss of 
temperature due to the expansion. 

Neither the gas nor the spring can act upon, or be acted upon 
by anything one jot or tittle without this translation of energy 
taking place, and they are only the tools by means of which it 
does ie place. 1 am prepared to admit a good deal, but cer- 
tainly not ‘‘. 11.’s” statement with regard to the leaf spring ; and 
by the way, he has not yet answered | question as to what we 
are to say if, as we apparently both believe, it is not correct to 
talk about the energy in a spring. I wonder, too, if “4. TI.” has 
ever tackled the bell problem in the manner I have indicated 
above ; if not, and he cares to do so, he will find that it requires 
a great deal of care and thought to get at a correct result, and 
the equations arrived at are extremely complicated, but the 
solution is well worth the study entailed. 


St. Neots, Jan. 18th. Axtuony 8S. Bower, 





COMBINING INDICATOR DIAGRAMS, 


Sir,—I did not reply to Mr. Rennoldson’s last letter in your 
columns, as I was away from home when it appeared, and for some 
time was unable to spare the time, while it seemed useless to try 
and convince him that his view was mistaken. As I see, however, 
that he has written a letter to another periodical on the subject of 
the standard area of reference in combined diagrams, and as I have 
written a reply, I think I should let your readers, or such of them 
as are interested in this question, know what I hope may be my 
last words in this discussion. 

As I pointed out in one of my letters, when we investigate the 
cards of any engine, the object is to find out the efficiency of that 
engine, or at least what should be the efficiency of that engine, or 
one of similar work capacity—i.e., diameter and stroke of piston 
if it were perfect. Whereas Mr. Rennoldson seems to think we 
wish to find out what work we ought to get out cf the volume of 
steam used by our actual engine at a certain initial pressure, if 
expanded perfectly to the same final volume in some engine not 
necessarily of the same work capacity. 

In compound engines, whether double, triple, or quadruple 
expansion, the error introduced by Mr. Rennoldson’s principle is 
practically very small, may be in either direction, or in certain 
cases, as when the steam behind low-pressure piston is compressed 
at end of stroke to terminal pressure of theoretical expansion 
curve, may be xi/. Nevertheless, the principle is wrong, and this 
may be more clearly shown by dealing with a simple expansive 
engine, as in the accompanying figure. Here we have a diagram 
supposed to be fromacylinder 35in. diameter and 4ft. 6in, stroke, with 
a clearance =} capacity of cylinder, or about 11 percent. The initial 
pressure is 80 1b. absolute, and, for simplicity of calculation, it is 
assumed that in the expansion and compression curves the pressure 
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varies inversely as the volume. Measuring the steam present in 
the cylinder just before release, and drawing the theoretical expan- 
sion curve, we find the effective admission to be to } stroke, and 
the terminal pressure due at end of stroke = 201b. absolute, giving 
an expansion ratio for all the steam present of 4. The compression 
begins at § stroke, and the back pressure being 4 lb, absolute, 





the steam is compressed to 10 lb. at end of stroke, and carrying on 
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the compression curve, it will only reach 201b, = terminal pressure 
when compressed into half the clearance. Continuing the curve 
up to initial pressure, we get the point B, giving us AB as the 
volume saved or retained per stroke, and BC as the volume 
admitted or used—so far as we can ascertain from the diagrams. 

Now, the whole volume A C, composed of these two volumes, 
expands to the tinal volume ac, and from the curves we may say 
that A B expands to a final volume a b, and B C—the volume used 
per stroke—ex sands to a final volume + c, 

Now, according to the principle I have been advocating, the 
maximum work theoretically obtainable from the volume B C 
expanded in a perfect cylinder, viz., one having no clearance, 35in. 
diameter, with a piston stroke of 4ft. 6in., is represented b 
measuring off B! C! = BC and drawing the expansion curve C1 cli, 
that is, expanding the volume of steam used to the working 
my ea ar and this gives the standard area of reference 
BCI clef. 

According to Mr. Rennoldson, we must, for the standard 
area, carry on the expansion to c!, 1 ¢l being equal to bc, the final 
yolume to which the steam expands; so that his standard area 
is BEC cl el f. 

Now this area represents the work done by expanding the 
volume B! Clin a cylinder, with no clearance, having a working 
volume = hcl. But blcl = be = the working capacity of the 
cylinder our card is taken from + half the clearance, or about 54 
percent. Therefore thearea B! C! cl ¢l f represents the work done 
theoretically by expanding the steam used ina perfect cylinder, 
36in. diameter instead of 35in., or 4ft. Qin. stroke instead of 
4ft. 6in. I fail to see why we should compare the actual work 
shown by the diagram of our engine, having a 35in. cylinder and 
4ft. 6in. stroke, with the work theoretically obtainable by expand- 
ing the same volume of steam, at same initial pressure, perfectly in 
a cylinder 36in. diameter and same stroke, or 4ft. 9in. stroke and 
same diameter. 

In one of Mr. Rennoldson’s letters he said he preferred to use as 
a standard something more like the work to be practically obtained 
to something showing the work that should be got under perfect 
conditions. In such a case as I have given, his standard would be 
something more than perfection. 

in the same way it can be shown that in some compound engines, 
where the compression curve of low-pressure card rises to terminal 
pressure of low-pressure expansion curve before the end of the 
stroke, the standard area, according to Mr. Rennoldson, would 
represent the work obtainable, theoretically, by expanding the 
given steam in a perfect cylinder, either smaller in diameter or 
havingashorter piston stroke than the engine underexamination. Of 
course the same principle must govern the construction of standard 
areas for diagrams from either simple or compound engines. I 
trust I have made this matter clear to Mr. Rennoldson and your 
readers, and unless any fresh light can be thrown on the matter, 
this must close my part in the discussion, which I think has gone 
as far as can be useful. J. JENNINGS CAMPBELL. 

21, Alexandra-place, Newcastle-on-Tyne, 

January 20th. 





Sir,—I read with considerable interest the communication by 
Mr. W. P. Quincey on combined indicator diagrams, in your issue 
of the 24th inst. As far as I can make out, that gentleman scems 
to be labouring under some error as regards the work performed 
by an engine, as shown by the combined indicator diagram. In 
the first place, his assertion is quite correct that the combined indi- 
eator diagram does not represent the actual volumes occupied by 
the steam, except when actually confined within the Pres oy Gis 
between the points of cut-off and exhaust. The volumes repre- 
sented on the indicator diagram are those actually swept through 
by the piston whilst re work, and give a graphic repre- 
sentation of work done, not a mere record of pressures and 

















Fig | 
- 9 
A 8 ¢- D Fig 2 
| | - ¢£ 
| | ~~ 
i] | | 
; 
| ' 
, owe ! ! 
| —f.—__4-—_____- 
! | B.C, D 
A 8 Cc D Volumes 
volumes, Let Fig. 1 be a cylinder, the piston of which only 


travels from B to D,, the space A B has to be filled with steam 
each stroke, which does no work during its admission, and only 
assists during expansion. Steam is admitted until the piston 
reaches C, when it is cut off and expands until the end of its 
stroke D. Now the whole diagram—Fig. 2—A C D D, C, A, repre- 
sents by its ordinates and abscisse the exact pressures and 
corresponding volumes throughout the stroke, but it is 
not a measure of the work performed, as the piston 
only moves from B to D,, the area B C D D, B, is the 
measure of the work performed, not the whole area of the diagram 


ACD D, Aj. Itis, I think, from a confusion of these that your 
correspondent’s mistaken idea has arisen, 
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T enclose—Fig. 8—the combined theoretical diagrams of a pair 
of small side-by-side, pound, non-condensing engines, also 
—Fig. 4—the actual combine d diagrams for the same. It will 
be noticed on both diagrams there is a loss due to the expanded 
steam in the high-pressure cylinder mixing with that of a lower 
pressure in the receiver and low-pressure cylinder, and caused by 
the steam re megs I without performing useful work. This loss 
1s represented by the space X on both diagrams. The earlier the 
high-pressure cylinder exhausts, the more apparent this loss 
becomes, Even did the high-pressure cylinder not exhaust until 
the end of its stroke, this loss would still occur; it is always pre- 
Sent in side-by-side or receiver engines. In tandem or Woolf 





engines this loss is greatly reduced—theoretically there should 
be none—due to the absence of a receiver; but in practice some 
loss always occurs, due to the impossibility of altogether eliminat- 
ing the receiver space formed by the pipes, ports, and valve chests. 
It is an acknowledged fact, even among non-theoretical engineers, 
that tandem engines are more economical than similar side-by-side 
engines. The loss due to drop of pressure in the receiver of side- 
by-side engines can be greatly reduced by careful design, properly 
SS cylinders and receiver, and by an early cut-off in the 
ow-pressure cylinder ; but this is often considerably modified by 
other considerations, i.e., equality of load on the pistons, the 
undesirability of too great a ratio between the maximum and 
mean load, and consequently variable turning moment, range of 
temperature, &c. 


17 |bs_ absolut 





Atmosp” _ 





_Zero_ 





Mr. Quincey does not seem aware that the reasons for taking the 
actual clearance into account, and plotting out the combined 
diagram with reference to a zero or line of no volume, is merely to 
allow them to be compared with the theoretical curve described 
by the expanding volume of steam admitted to the high-pressure 
cylinder. There is one point in the combined diagrams of U.S.S. 
Charleston that your correspondent has not explained. There are 
two principal expansion curves, one springing from the actual point 
of cut-off, and would represent the expansion of the steam, sup- 
posing the supply to be kept up without wire-drawing ; the second 
springs from a point considerably inside the first. Is this curve 
constructed from the observed amount of feed-water used? I 
think the diagrams are quite correct, and represent the actual 
work performed by the engines of the Charleston, and that the 
losses are entirely due to either bad management or defective 
design and deficient boiler power. SEVERIN NELSON. 

8, Tudor-terrace, Cemetery-road, Ipswich. 





Sir,—The combined diagram of her Majesty’s ship Sandfly is 
very different from that of the Charleston, not only use it is 
from a triple expansion engine, while the Charleston has a double 
expansion engine, but in the relations which the cards bear to 
each other. 

With your permission I wish to ask Mr. Stalker what is to be 
done with the bit of the intermediate diagram which overlaps the 
high-pressure diagram? In the Charleston there is a big gap, 
which I have always been taught represented loss. If gap be loss, 
then overlapping ought to be gain. Is this so? In the case of the 
Sandfly the overlap represents a good many horse-power lost or 
won. FIDLEY. 

Hartlepool, January 28th. 


Srr,—It is not my intention to take any part in the very inte- 
resting discussion now going on in your pages concerning the com- 
bination of diagrams. My object in writing is to ask some of your 
readers, by whom diagrams were first combined in the way shown 
by Mr. Quincy? It certainly was not the method adopted by Ran- 
kine. A detailed description of his system will be found on page 
334 of ‘‘The Steam Engine and other Prime Movers.” My own 
practice has always been to treat each diagram separately, calcu- 
lating its own saturation curve on the data available. 

Engineers would be very great fools to go on building receiver 
instead of Woolf engines, if the difference between the real and 
calculated diagrams were anything like what such a combination as 
that of the Charleston seems to show. It isa matter of notoriety, 
indeed, that Woolf engines are less economical than receiver 
engines, and for this reason the tandem system has been rejected 
by shipowners, in spite of the most vigorous efforts to get it into 
favour. 

Those who arguein favour of the Woolf engine that the gap in 
the receiver engine diagrams represents loss, never explain where 
the supposed lost power goes to. The truth is, the gap in the 
diagram only represents loss of pressure. The indicator can of 
course take no account of the increase of volume which com- 
pensates for this loss of pressure. J. R. 

Blackwall, January 29th. 





Sir,—Mr. Walter Quincy, in his letter of the 10th inst. in your 
last issue, has raised a most interesting question, viz., the relative 
economy of a Woolf and an ordinary right-angled crank engine; 
and I trust, now that the question has been raised, it will not be 
allowed to drop until it has {been well thrashed out. The 
fact that now some engineers are asking for engines of the 
Woolf type for electric lighting purposes instead of the usual right- 
angled crank type, gives the question a peculiar interest. Whether 
the Woolf or the ordinary compound is the most efficient seems to 
be somewhat uncertain. Any information, therefore, as to the 
relative efficiency, water consumption, &c., of these types, either 
from a practical or theoretical point of view, or any data from 
actual trials, would be received with interest by many of your 
readers, L. 8. k. 

London, January 29th. 


COLOUR-BLINDNESS ON RAILWAYS. 


Sir, — Mr. Brudenell-Carter and other oculists seem to have 
been having quite a lively time at the Society of Arts last week 
when lecturing on defective vision or colour-blindness of railway 
engine-drivers. They tried to frighten the public and themselves 
into thinking that engines are driven by men that cannot see the 
signals. In justice to the companies and the drivers they ought, at 
least, to have been prepared to hand in a list of collisions which the 
colour-blind men have caused. All that you want ona railway is 
for your men to be capable of distinguishing the signals they have 
to be governed by, and they can all do that. 

January 29th. 





A PracticaL Man, 





PERILOUS PASSAGE OF A CHANNEL STEAMER. 
Sir,—All the daily papers this week are full of accounts of the 
thirty-six-hour passage of the Paris, of the Newhaven and Dieppe 
Line, and as usual all the credit is given to the skipper. Now, 





Sir, Ido not wish to detract from the courage undoubtedly dis- 





played by him; but why is the engineer not mentioned in the 
matter? Captain Sharp deemed it expedient tolet the Paris drift 
till she was nearly on the rocks off Cape Grisnez, and then he had 
to depend on his engineer to bring her off. Suppose—and a not 
unlikely supposition—the engine-room hands had refused to remain 
below under the trying circumstances, of what use would the gal- 
lant conduct of the deck officers have been? It is all very well to 
be on deck when one is in danger; there is a chance of escape 
there, but to be down below and know that in ten minntes you 
will be ashore requires a lot of pluck and nerve. I think Mr. Wool 
and his assistants behaved gallantly if anyone did, and they 
should reap some of the credit. A BroTHER ENGINEER. 
January 29th. 





WILLIAM MURDOCH. 


Sir,—I thank you for your insertion of my letter of last week 
on the “‘Sun-and-Planet Motion,” of William Murdoch. To aid 
me in a sketch I am preparing of this distinguished man of science, 
1 shall be glad if you will kindly extend your courtesy still further 
by permitting me through your columns to ask your readers to 
favour me with any items of fact or anecdote bearing on his life 
and inventions. Besides being the inventor of the sun-and-planet 
motion, the D slide valve, which displaced the older cumbrous 
and complicated arrangement of levers and valves, and other 
equally radical and important improvements on the stationary 
engine, he was the first to discover and apply coal gas as an 
illuminant and as an economic substitute for oil, tallow, &c. 

Glasgow, Jan. 28th. ALEX. MURDOCH. 








E MR. E. M. NEEDHAM. 


WE are sorry to have to announce the death of Mr. Edward 
Moore Needham, of the Midland Railway, at Derby, on Thursday, 
the 23rd inst. He got wet through on a visit of inspection, took 
cold, and finally died of congestion of the lungs. . Needham 
was born at or near Birmingham in 1819, and commenced railway 
work when about nineteen years of age. In 1839 he joined the 
Birmingham and Derby Junction Railway in the capacity of book- 
ing-clerk at Derby. e remained in this position until the amal- 
gamation with the Midland Counties and North Midland Railways 
in 1842, After serving as booking-clerk at Lawley-street passenger 
station, Birmingham, then as now one of the principal centres of 
the system, he was promoted to the post of station-master at that 
station. His ability and application to duty shortly afterwards 
secured him further advancement. About 1848 or 1849 he was 
made district superintendent of the line, with head-quarters at 
Leicester. Early in 1854, when Mr.—now Sir—James Allport 
went to Derby, the district system was abolished, and Mr. Need- 
ham was appointed to the position of general superintendent of the 
line, the duties of which position he discharged with distinction 
until the time of his decease. During the celebrated Trent brake 
trials Mr. Needham had charge of all the arrangements, and satis- 
fied everyone, even the inventors. He was in every respect a 
valuable man, and will not be easily replaced. 











ELECTRICAL ENGINEERING IN AMERICA.} 
By G. L, ADDENBROOKE, Associate. 
(Concluded from page 67.) 

Tsolated plants.—Let us now turn for a few moments from central 
stations to what are called “‘ private installations” in this country 
and “isolated plants” in America. I have atready spoken of in- 
ternal construction work, or wiring and fittings, in connection with 
central stations. With isolated plants there is not much differ- 
ence. Of course the character of the work differs greatly in 
different places, as it does here ; but, taking it as a whole, I don’t 
think it is equal to our standard, whether from an engineering or 
artistic point of view. I noticed, by the way, that there is a much 
greater tendency to turn incandescent lamps upwards in fittings, 
like gas jets, instead of downwards, as with us the majority of 
lamps are turned. Isolated plants are driven by steam and gas 
engines, located in cellars and basements, exactly like they are 
here. As you are aware, accumulators are not so generally used ; 
I only saw the set at the New York Electric Club. With respect to 
dynamos, the Americans have been fully alive to the developments, 
both theoretical and practical, in our knowledge of the magnetic 
circuit which have taken place during the last four or five years, 
and all their modern machines appeared to me fairly up to date in 
this particular. What I may be permitted to call the Edison- 
Hopkinson type, the Kapp type, the Manchester type, and the 
Weston type—the latter with two magnets, placed horizontally— 
appear to be the favourites, just as they are here. The construc- 
tion and workmanship of the machines appeared to be much on a 
par with our own; there is little to choose between the one or the 
other. As to the way the installations are run, judging by that 
crucial practical test, the look of the commutator and brushes, it 
is much the same as here; certainly, I think, on the whole, not 
better. The lamps, as a rule, I did not find any steadier, nor are 
they kept nearer their proper voltage than they are here. This 
applies to arc lamps as well as incandescent. There is no magic 
about arc lamps over on the other side of the water; they are 
subject to the same vicissitudes and uncertainties as they are here, 
and do not burn steadier than those in any moderate-sized station 
here where the appliances are such that the lamps get a fair chance. 
The switch-boards in these private installations are nearly always 
mounted on wood, and there is even a disposition to cut things fine 
in the strength and solidity of these wooden base-boards, some- 
what, as it seemed to me in one or two instances, at the expense of 
efficiency and lasting qualities. 

Electrical tramways.—Such very full accounts have been pub- 
lished of everything that has been done in this direction, that 
there is really little I can add to them. In the Electrical World 
for October 19th there is published a table of the electrical 
tramways in actual operation and under contract in the United 
States. The total mileage of both is 1260 miles, with 1884 cars, 
on 179 roads. Of this, 716 miles were, it appears, actually being 
operated by electricity at the date of the return, and 544 miles 
were under contract. Of this total, twenty-one miles were worked 
by cars with storage batteries, and all the rest, with the 
exception of two or three miles, by overhead conductors. 
Nothing can be simpler than the way these overhead conductors 
are put up. Two lines of posts, about 20ft. high, are set up 
opposite each other, one on each side of the street; light steel 
wires are run across from one to the other; a small iron holding- 
piece is attached to the centre of the steel suspender, and this 
holding-piece carries a bare hard-drawn copper wire, along which 
the current flows, returning by the rails. Where feeders are 
used, they run along one side of the street, and connections are 
made at intervals with the central wire. The way the conductor 
is carried round corners is on a par with the rest of the work. 
Posts are set at the further corners of the street, and from each of 
these two, three, or four steel wires are run at an angle with each 
other, meeting corresponding wires run from posts on the inner 
side of the curve. In this way the wire is made to take the form 
of part of a rough polygon, while the horizontal and vertical 
movements of the fishing-rod connector on the car are sufficiently 
ample to keep the contact wheel on the wire when the car is going 
round a corner. This method of erection does not look very nice, 
certainly; but it appears to answer the purpose well. Such work 
could, I think, be more solidly carried out here for about £70 a 
mile. In a few places standards with projecting arms placed in 
the centre of the street have been used for carrying the overhead 
conductor. If neatly constructed, there is no reason why these 
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should be unsightly, and they can be used for the further purpose 
of lighting the streets. A great point about these electrical tram- 
cars is the way in which their speed can be varied. They can be 
run at three or four miles an hour in crowded streets and while 
turning corners; or in broad roads in suburbs where there is not 
much carriage traffic, the pace can be increased to sixteen miles an 
hour. e cars are stopped very quickly and reversed, and 
will, of course, run either way on the same track. The com- 
panies claim a reduction of 50 per cent. in the cost of working 
over the employment of horses, putting aside all the extra 
facilities which the electrically- propelled car gives. A very 
noticeable point about all electrically-propelled cars is the quiet 
and gradual manner in which they start and come to rest, and the 
evenness of their motion while running. In these points they 
greatly surpass both cables and horses. I took the opportunity of 
talking with a good many members of the general public in the 
train and hotels about the working of these cars. There is no 
doubt that the outside public thoroughly appreciate them and 
understand their value. At present electrical tramway work is 
the most “‘live” branch of the electrical industry in the States, 
and everyone connected with it was full of buoyancy and hope at 
its future prospects. It is really sad to think that, after all the 
skill and care which has been lavished on electrical tramway work 
here, it should be dragging along in such a half-hearted and 
pottering fashion. 

Conclusion.—While in America, through the kindness of Mr. 
Lockwood, I had an opportunity of going over the telephone 
exchange system of New York with him, and of seeing the 
Courtland-street Exchange, which contains more than 3500 sub- 
scribers, and is capable of extension to double that number. I 
also visited the Western Electric Company's factories both in 
Chicago and New York, where all the telephonic apparatus for use 
in the States is made. Although a description of the present 
state of this industry would properly come under the heading of 
my paper, seeing that the paper has already extended to such 
length, and that, owing to circumstances, telephony is a matter of 
comparatively limited interest here, however important in itself, I 
will not say more about it, but will conclude with a few general 
remarks. In the early portion of this paper I endeavoured to 
convey an idea of the roughness and crudeness of American outside 
construction work. After reading over the proofs of the paper, I 
do not think I have overdrawn the picture ; rather, it is under- 
drawn, if anything. At the same time, 1 do not wish it in any 
way to be understood that American engineers are necessarily 
rough and untidy in their ideas, and incapable of different work. 
Putting aside their electrical plant, the numbers of beautiful tools, 
crowned by the latest pattern of the phonograph, which come over 
here from America, point to an entirely different conclusion. In 
accuracy of workmanship and careful finish, when they consider it 
suits their purpose, the Americans are our equals, if not our 
superiors. The difference lies in the fact that our ideas often 
differ from theirs as to where this accuracy and careful finish 
should come in. English engineering would hardly dare to appear 
before its fellow-citizens as the responsible owner and designer of 
such a terrible eyesore as American outside work is; but the 
American engineer appears to look at it from a different point of 
view. It is not his business to think of his fellow-citizens. Each 
of his fellow-citizens, he considers, is q-ite competent and capable 
of taking care of himself. It is the business of the electrical 
engineer to forward and extend the applications of electricity. If 
in doing this he does anything disagreeable to his fellow-citizens, 
it is for them to protest when it becomes intolerable to them, not 
for him to think of it beforehand. And I would like you to try 
and think for yourselves, and really feel the enormous facilities 
which American engineers have in the past enjoyed, and still 
enjoy, in extending their business, by simply being allowed to erect 
open wires everywhere through the streets. Even where wires are 
now being put underground, they are largely put underground in 
order to carry on existing work and to extend it, not merely to 
take advantage later of what may chance to turn up on the route. 
Besides this, we have all had it drilled into us by this time 
that it does not matter how perfect, how desirable, how useful a 
thing is likely to be, before it can come into general use the public 
have got to be educated up to it, to see it, and feel its desirability 
and utility, and its practicability—to understand it each man for 
himself. Now, the American system of overhead wires and cheap 
line construction, bad as it may be in itself, has from the very first 
brought electricity home to everybody, right to their very doors, 
not so much as a luxury, but as a practical desirable factor of 
everyday life, an attraction to public resorts, and a good advertise- 
ment for business. Consequently electricity is in America no more 
a wonder, but a fact of everyday life to an extent that it is not yet 
here. Looking at their plant, looking at their apparatus, and 
looking at the facilities which Americans have enjoyed for extended 
practical experiments on a large scale, it does not appear to me 
that their actual achievements, simply from an engineering and 
scientific point of view, have been greater than ours have, in spite 
of the apathy on the part of the public and investors with which 
we have had to contend. But the fact remains that they have 
done more business than we have, even considering the difference 
in population. Of what work we have done so far, Englishmen 
may feel justly proud, and with better times I trust we may still 
be able in friendly rivalry to show that we are competitors worthy 
of America’s best mettle. 








AMERICAN ENGINEERING NEWS. 


New York vapid transit.—A Bill is to be introduced in the State 
Legislature in regard to the rapid transit problems of New York 
city and Brooklyn. This Bill is to provide for the repeal of all 
existing rapid transit Acts and Commissions, and entrusting the 
entire subject to a permanent Commission, which will have control 
over all lines in both cities, and power to lay out routes, fix and 
regulate fares, make contracts or leases with companies, &c. The 
Commission is to consist of seven members, two of whom are to be 
the Mayors of New York and Brooklyn. In connection with this 
project, it is proposed to run through trains between the elevated 
railways of both cities over the Brooklyn bridge, in addition to the 
regular bridge trains. A company has been organised in New 
York, said to be in the interest of the Manhattan Elevated Rail- 
way, to build an elevated railway in Broadway, to be operated by 
a new cable system. The rapid transit problem is becoming more 
and more important, especially in view of the World’s Fair of 1892, 
as the present eapacity and facilities are entirely inadequate to the 
demands of the traffic. The weight of the engines cannot well be 
increased, the present new ones weighing over twenty tons, and 
these can only haul five loaded cars, which during the busy hours 
of the day are packed solid with people. Electric traction has 
been tried, but only on an experimental scale. It has been sug- 
gested that cable traction should be introduced, but the plant 
would have to be very heavy to stand such strains as the simul- 
taneous starting of several trains of five or six loaded cars, and the 
entire plant would have to be in duplicate, to avoid total blockade 
in case of accident. 

American Society of Cicil Engineers.—The annual meeting of the 
society was held January 15th and 16th. During the first day 
business was transacted, and officers elected as follows:—President, 
Wm. P. Shinn, vice-president of the New York and New England 
Railroad; vice-presidents, A. Fteley, chief engineer of the New 
Croton Aqueduct; and Mendez Cohen, of Baltimore; secretary, 
John Bogart; treasurer, Geo. 8. Greene, jun.; directors, C. B. 
Brush, of Hoboken, N.J.; G. W. Curtis, of San Francisco; Major 
Wm. Lidlow, U.S. Engineer, Detroit, Mich.; Theodore Voorhees, 
assistant superintendent of the New York Central Railroad. In 
the evening a paper on “The Foundations of the Hawkesb’ 
Bridge in Australia,” was read by Mr. Macdonald, the chief engi- 
neer of the Union Bridge Company, of New York, which took the 
contract for this bridge. After the reading and discussion of the 








paper came the usual supper and informal reception, which is a 
feature of the annual meetings. On January 16th the party took 
a special steamer and went up to Willets’ Point, at the mouth of 
Long Island Sound. The port here, with Fort Schuyler on the 
opposite side, forms part of the defences of this approach to New 
York City. The electrical workshops were inspected, and the 
torpedo rooms and apparatus. Among the latter are a Mangin 
search light reflector, and a fish torpedo propelled by electricity. 
Some experiments were made with torpedoes, including the blow- 
ing up of the hulk of an old sloop. The steamer then conveyed 
the party to the Brooklyn Navy-yard, where they inspected the 
wooden and stone dry docks, the new cruiser Maire, and some of 
the monitors; also the extensive workshops, which are fitted with 
new and powerful machinery and machine tools. In the evening a 
reception was held at the Engineers’ Club. 

Railway statistics. —The Inter-State Commerce Commission has pre- 
sented its third annual report to Congress. The use of automatic 
air brakes, continuous throughout the train, and operated princi- 
pally from the engine, as now in almost universal use in passenger 
service, is recommended for freight service. This use of con- 
tinuous brakes for freight trains is already in use quite extensively, 
especially for long runs, as for transcontinental trains with perish- 
able freights. In case of a train breaking in two both sections 
are brought to a stop by the breaking of the hose. The present 
system of hand brakes, by which the brakesmen have to walk over 
the roofs of freight cars to turn the brake-wheel on each car, is the 
cause of much loss of life. The use of automatic couplers, also 
almost universally used in passenger trains, is recommended for 
freight service. In this direction, however, there is great diffi- 
culty, owing to the complex conditions and requirements ; no 
device can be adopted until after long experience. The main 
difficulty, however, is in obtaining uniformity among the different 
railways. At the close of the year ending June 30th, 1888, the 
capital invested in 136,833°53 milesof railway was 8,129,787,731 dols., 
or 59,392 dols. per mile; total income, 1,000,214,691 dols., of 
which 910,621,220 dols. was from operation. Expenditure, 
131,447,859 dols. for maintenance of way and _ structures ; 
101,659,972 dols. for maintenance of equipment; total, 
880,487,089 dols. Steam, or continuous heating, is recommended, 
but although much progress is being made, the present condition 
is considered to be far from satisfactory. The railway mileage at 
the end of 1889 was about 161,000 miles. The following com- 
parative summary is presented :— 


Cents. 
Revenue per passenger per mile aT ey 2349 
Average cost of carrying one passenger one mile 2-042 
Revenue per ton of freight per mile Be ge Gee! ae 1°001 
Average cost of carrying one ton of freight one mile “630 
Revenue per train mile, passenger trains. an) oe 1139 
Average cost of running passenger train one mile 84691 
Revenue per train mile, freight trains .. i? Angas 1°657 
Average cost of running freight trainone mile... .. . 1038 
Average —e train mile of all trains earning revenue 6050 
Percentage of operating expenses to operating income ..  65°340 


Caisson accident.—A terrible accident occurred on January 9th, 
at caisson No. 1 of the new bridge being built across the Ohio 
River, between Louisville, Ky., and Jeffersonville, Ind. The 
caisson had been sunk till the air lock was just above the water, 
and a new section of shaft for the air lock was being added to the 
top before continuing the sinking. There was thus only one door 
between the interior of the caisson and the outer air. This door 
opened downwards, and was kept closed by the interior pressure, 
but should also have been latched. The foreman for some reason 
cut off the air supply, the door fell open, allowing the air to escape, 
and the caisson sunk suddenly, while the sand and water poured 
in below the cutting edge. Of eighteen men at work only four 
were saved ; the foreman was among the killed. The caisson was 
not injured materially, and work will be continued. 

Hudson River bridge.—A Bill has been introduced in the House, 
at Washington, to incorporate a company to build the suspension 
bridge over the Hudson River, designed by Mr. Gustav Linden- 
thal, C.E. Among the incorporators of the North River Bridge 
Company are the following engineers:—Gustav Lindenthal, Henry 
Flad, Samuel Rea, Wm. F. Shunk, and W. A. Roebling. ‘The 
bridge will bring the several railroads now terminating on the New 
Jersey side of the river into a union dept in New York city. No 
special provision is made for teams or pedestrians; but there will 
be six railroad tracks. The river span is to be from pier line to 
od line, and is not to obstruct navigation in any way. It must be 

uilt in seven years from the passage of the Act, and the company 
is to be permitted to make a profit of 10 per cent. on its cash 
expenditures. The rates to be paid by railway companies for the 
use of the bridge are to be fixed by the Inter-State Commerce 
Commission. 

Steamship subsidies.—A Bill has been introduced at Washington 
to authorise the Postmaster-General to enter into contracts for a 
term of years, not less than five nor more than ten, for the carry- 
ing of the mails between the ports of the United States and 
foreign ports in iron and steel American owned and built steam- 
ships. The service is to be let to the lowest bidder. These steam- 
ships shall be officered by American citizens, manned by crews at 
least one-half of whom shall be American citizens, and constructed 
after the latest and most improved models. The steamships will 
be of two classes. The first shall be iron or steel screw steamships, 
with a speed of at least eighteen nautical miles an hour and a 
gross registered tonnage of not less than 4000 tons ; and no vessel 
except of the fir-t class shall be accepted for mail service between 
the United States and Great Britain. The second class shall be 
iron or steel steamships, not less than 2000 tons gross, capable of a 
speed of fourteen nautical miles an hour. All steamships here- 
after built for this purpose shall be constructed on models and 
according to plans and specifications approved by the Secretary of 
the Navy, and of sufficient strength and stability to carry and 
sustain the operation of at least four effective rifled cannon of a 
calibre not less than 6in., to be specially adapted to conversion for 
use as transports or cruisers in the event of war. The compensa- 
tion for mail service by the first-class ships shall not exceed 6 dols. 
a mile for outward voyage, and for the second-class ships not more 
than 4 dols. amile. Inevent of war such steamers may be taken by 
the United States for use as transports or cruisers, upon payment to 
the owners of the value of the same, to be ascertained by appraisal. 
Another Bill oa the same plan provides that all vessels, steam or 
sailing, engaged in the foreign carrying trade, shall receive a 
bounty of one-third of one mill per ton of gross register measure- 
ment for each mile navigated. One mill equals the thousandth 
wre of adollar. Premiums are offered for swift and safe sailing, 

th for sail and steam ships. Vessels receiving the said bounty 
shall, without charge, carry all mail matter not exceeding 100 Ib., 
required by the Postmaster-General, provided that such require- 
ment shall not extend to any regular established route. Further, 
that these vessels shall carry apprentices, train them, &c., and, as 
an additional inducement, such vessels shall be relieved from all 
tonnage duties. The Postmaster-General is to make contracts for 
the carrying of mails on established routes in American ships, 
which are to receive remuneration additional to that provided for 
vessels in the Bill. The President shall be given authority to 
require that any of these steamers shall be built according to plans 
and specifications required to make them suitable for naval service, 
and that these vessels shall be enrolled as naval auxiliaries. The 
Government shall give a preference to American vessels in the 
carriage of mails, treasure, troops, naval and military stores, coal, 
&c., and goods, wares, and merchandise imported in such vessels 
shall have two years’ extension of time in bonded warehouse at the 
owners’ option. It shall be lawful for citizens of the United States 
engaged in foreign trade and residing abroad to own vessels built 
in the United States, and have them registered as vessels of the 
United States. 

Street sprinkling.—Improved specifications have been issued at 
St. Louis, Mo., for the sprinkling of the streets during the current 
year, All streets, avenues, and public places are to be sprinkled 








three times a day during the entire season, except streets paved 
with granite, wood, and asphalte, which are to be sprinkled three 
times a day during March, April, October, and November, and four 
times a day during May, June, July, August, and September, 
During the season only two sprinklings will be ype on Sundays, 
This is an increase of about one sprinkling per day over last year’s 
work, The streets to be sprinkled aggregate 356 miles, and the 
work will be let by contract. 





LAUNCHES AND TRIAL TRIPS. 








On the 22nd the steel screw steamer Maori, built by Messrs, (', 
S$. Swan and Hunter, Wallsend, for the Shaw, Savill, and Albion 
Co., of London, had her official trial trip. The dimensions of the 
vessel are, 334ft. over all, 40ft. beam, and 25ft. 9in. depth moulded, 
Long poop, bridge-house amidships, and top-gallant forecastle, 
cellular double bottom throughout ; built to Lloyd’s highest class 
on the three-deck rule, and under special survey. The mean speed 
on the measured mile was, we are informed, 124 knots. After the 
trial the vessel proceeded direct to London to load for New 
Zealand, 

On the 22nd inst., Messrs. Russell and Co, launched from their 
Greenock yard a large steel steamer built for the petroleum bulk 
carrying trade. The vessel is of the following dimensions: Length, 
340ft.; beam, 42ft. 8in.; depth, moulded, 27ft. 3in.; and is built to 
the highest class both at Lloyd's and the Bureau Veritas, and in 
addition has the distinctive mark given by the latter society to 
vessels which are practically unsinkable. The vessel is divided 
into eight oil-tight compartments, all of which have been separately 
tested by great pressure previous to launching, which tests they 
stood remarkably well. In addition to these there are safety 
spaces at each end of the oil tanks to completely isolate the oil 
from the rest of the vessel. She has been built from the plans and 
specifications of Flannery and Blakiston, of Liverpool and London, 
who also superintended her construction and her machinery, and is 
the fourth vessel designed by Messrs. Flannery for Messrs. Her- 
mann, Stimbey and Co., of New York, for their trade between 
America and the Continent. As the vessel will carry close upon 
4000 tons of oil, she is one of the largest, if not the largest petroleum 
steamer yet built. She will be fitted with triple-expansion engines 
by Messrs. Duncan Stewart and Co., of Glasgow, having cylinders 
2din., 40in., and 66in., by 42in, stroke, with extra large double- 
ended boilers, and she will be capable of maintaining a speed at 
sea of 10 knots at least. The representatives of the owners in this 
country are Messrs. R. W. Leyland and Co., of Liverpool, and the 
vessel will be under the command of Captain Schmidt, 

The steamship Aid has just been handed over to the Board of 

Trade by her builders, William Allsup and Sons, of Preston, and 
went through her final trials on Friday, the 17th inst. She is a 
handsome looking vessel, designed for the Board of Trade’s own 
service at Ramsgate. She is fitted with two pairs of compound 
surface condensing oscillating engines, so that either paddle-wheel 
may be driven independently of the other. The cylinders are 
18in. and 36in. diameter by 48in. stroke, and she is worked to a 
wressure of 100 Ib. per square inch, There is a separate 
Worthington circulating pump, and her valve gear is W. Sisson’s 
patent lever valve motion for oscillating engines. She is fitted 
with two sets of Brown’s patent hydraulic starting gear. She has 
two boilers, with four Fox's patent corrugated tlues placed fore- 
and-aft of the engines. The arrangement ef the engine-room is 
such that there is good accommodation for working the engine on 
the platforms, which are well protected from the weather and 
seas. The ship is built of steel, 126ft. long by 21ft. beam by 10ft. 
depth of hold. She is very strong and of substantial construc- 
tion, double-bowed, steering either way, with a rudder in each 
bow. The steering is effected from the steering house over 
the engine-room, in which are placed two substantial steam steer- 
ing gears—Amos and Smith’s—which can be worked separately or 
together by means of a clutch gear. Each bow is titted with self- 
housing anchors, cables, and steam capstan, the engine of the 
capstan being snugly arranged below the deck. There is a turtle 
back deck over each bow to protect the men while working the 
anchors in a sea-way. There isa large bridge house extending 
over the engines and beyond the funnels. She has turning gear 
fitted for each end, so that she can tow in either direction. Besides 
these fittings the vessel is arranged with a powerful Worthington 
steam fire pump, having two 12in. cylinders by 12in. stroke, 
capable of throwing two ]iin. jets of water through 300ft. of hose 
to a very great height. This pumping engine also actsas a salvage 
pump, having a sufficient amount of india-rubber hose of 6in. bore 
to be laid to any vessel which might be leaking or full of water, 
and required pumping out. The ,trials were effected from Rams- 
gate Harbour round the Goodwin Sands and back. There was a 
strong breeze and some sea. She made the run of 32 knots in the 
face of the wind and foul tide under three hours, and the trials 
were considered by all on board to be most highly satisfactory in 
every respect. As will be seen, the Aid is a unique vessel of her 
type, and she will prove of most invaluable service on her station. 
The designs are those of the Board of Trade and Messrs. Wm. 
Allsup and Sons, who made the machinery as well as the hull, and 
have curried out the designs in a most careful and substantia 
manner, 








THE ZoNE TaniFF.—Of the 3,324,239 passenger tickets issued 
on the Hungarian State Railways last year, 1,736,628 were for the 
“shorter,” and 1,587,611 for the “‘longer” distance. The result 
of the working of the new system is so far satisfactory, but the 
chief question of what proportion the expenditure bears to the 
revenue has not yet been answered. It is clear that the former 
must be much greater under the new system. Hungarian journals, 
whoare loud in praise of the new system, relate illustrations of its 
“blessings.” 

THE Sanitary InstITUTE.—The ninth course of lectures and 
demonstrations for sanitary officers, specially adapted for candidates 
preparing for the Institute’s examination for inspectors of 
nuisances, will be delivered on Tuesdays and Fridays, at 8 p.m.:— 
Feb. 18th (1) Introductory lecture, ‘‘ Practical Considerations for 
Sanitary Officers,” by Mr. E. C. Robins, F.S.A., F.R.L.B.A. Feb. 
2ist (2) ‘‘Water Supply, Drinking Water, Pollution of Water, 
by Dr. Louis Parkes, Diploma Public Health, Lond. Feb, 25th 
(3) ‘‘ Drainage and Construction,” by Professor H. Robinson, 
M. Inst.C.E. Feb. 28th (4) ‘ Ventilation, Measurement of Cubic 
Space, &c.,” by Sir Douglas Galton, K.C.B., D.C.L., LL.D., F.R.S. 
enh 4th (5) ‘‘ Sanitary Appliances,” by Professor W. H. Corfield, 
M.A., M.D. (Oxon.), Medical Officer of Health for St. George's, 
Hanover-square. March 7th (6) “Scavenging, Disposal of Refuse 
and Sewage,” by Mr. Charles Jones, Assoc. M. Inst. C.E., Engineer 
and Surveyor to Ealing Local Board. March 11th (7) ‘‘ Food—in- 
cluding Milk—Sale of Food and Drugs Act,” by Mr. Charles E. 
Cassal, F.C.S., F.1.C., Public Analyst for Kensington, St. George s, 
Hanover-square, &c. March 14th (8) ‘Infectious Diseases anc 
Methods of Disinfection,” by Mr. Shirley F. Murphy, M.R.C.5., 
Medical Officer of Health for the County of London. March 18th 
(9) ‘General Powers and Duties of Inspectors of Nuisanoes— 
Method of Inspection,” by Mr. J. F. J. Sykes, M.B., B.Sc., Dip- 
loma Public Health, Medical Officer of Health for St. Pancras. 
March 2lst (10) “‘ Nature of Nuisances, including Nuisances the 
abatement of which is difficult,” by Mr. J. F. J. Sykes, M.B., 
B.Sc., Diploma Public Health, Medical Officer of Health for 
St. Pancras. March 25th (11) ‘Diseases of Animals in relation to 
Meat Supply,” by Mr. A. Wynter Blyth, Barrister-at-Law, 
M.R.C.S., Medical Officer of Health for St. Marylebone. March 
28th (12) “Sanitary Law—General Enactments, Public Health Act, 
1875, Model Bye Laws,” by Mr. A. Wynter aye. Barrister-at-Law, 


M.R.C.S., Medical Officer of Health for St. Marylebone. April 1st 
(13) “Sanitary Laws and Regulations Governing the Metropolis, 
by Mr. rrister-at-Law, M.R.C.S., Medical 


A. bay Blyth, 
Officer of Health for St. Marylebone. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THERE was much discussion on ’Change in Birmingham to-day— 
Thursday—and in Wolverhampton yesterday, concerning the fall 
in Scotch and Cleveland pigs. The market here is naturally a 
good deal disconcerted, but sellers refuse to follow in the general 
stampede. To do this would be at once to deteriorate their pro- 
perty in such a manner that there would be no recovery, or that 
recovery would be a very difficult matter, and they are determined 
to resist such a course as this as long as it is at all possible, 

Sellers refuse to believe that there is any sufficient reason for the 
decline in the North and on the West Coast, and are determined 
do all they can to uphold the market. They point out that the 
tinished iron and steel makers in all the centres keep very busy, 
particularly the steel makers, and that the falling off in shipments 
is to be attributed more to the rough weather, which has prevented 
the sailing of the vessels, than to any other circumstance, 

Buyers, however, are not to be wholly persuaded of this, and 
to-day in Birmingham there was a distinct standing off the market, 
particularly among the pig people. Previous negotiations for the 
placing of contracts were suspended, and purchasers would not 
venture further business. Holders, on their part, were equally 
firm in declining to concede lower terms, and business was there- 
fore largely at a standstill. 

The speculative element upon this market is very small, and 
eye pe sellers are unprepared to allow that fluctuations in 
the North should affect this market to anything like the extent 
that they might affect some other centres. "The more so since the 
price of raw materials ——- up very strong, and all the indications 
are in the direction of further strength in the raw material market. 

The colliers, it is pointed out, have now gone in for another 
10 per cent. advance at the end of February, and this must 
necessarily mean higher prices for coal and coke. Added to this, 
immediate costs of production are also increasing, blast furnace- 
men’s wages having this week advanced a further 24 per cent., 
and finished ironworkers’ wages, 5 per cent. 

This comes about by reason of the accountants to the Iron Trade 
Wages Board having this week declared that the net average 
selling price of all classes of finished iron during the two months 
ending last December has amounted to £7 5s, 8°72d., as against 
£6 15s, 11°86d. for October, an advance of 9s. 9d. 

The present advance in ironworkers’ wages brings wages at the 
mills and forges, and at the blast furnaces, up to 225 per cent. above 
the lowest price, and when the figures for January and February 
come to be taken out, it is certain that further pe encode will be 
shown. Indeed, if the advance in puddlers’ wages is reckoned 
from the lowest point, namely, 6s, 9d. per ton, the present 

rice brings up the aggregate really to 33 per cent. It will 
4 evident from these figures, which were laid before a meet- 
ing of the Wages Board this week, that both the ironmasters 
and the operatives are at length beginning to reap substantial 
benetits from the trade improvement, which has hitherto so con- 
stantly disappointed expectation, by the slight effect produced 
upon the average selling as of iron. An advance of nearly 10s, 
per ton in the average selling gs for the past two months affores 
conclusive evidence that the old low-priced contracts, upon which 
ironmasters were engaged during the summer and the early part of 
the autumn, are now being worked off, and that in future average 
selling prices will show a closer approximation to market quotations, 

As bars are now quoted from £8 10s. to £9 10s., whilst the 
lowest price of sheets is £10 5s., it is evident that there is still 
ample room for improvement in average prices, and consequently 
in wages ; but if ironmasters and ironworkers are wise they will 
deprecate as far as possible any further continuance of the upward 
movement, 

The high prices combined with the high bank rate are already 
beginning to check demand, not for iron and steel only, but for the 
various commodities into the manufacture of which these metals 
enter, and if the present rise of wages is to lead to a further 
advance in prices, we are afraid it will prove anything but the 
blessing which the operatives suppose it to be. 

It must be borne in mind, moreover, that the standard of wages 
is now higher in this district than in the competing district of 
Middlesbrough, and if this discrepancy should continue, it could 
hardly fail to lead to some diversion of ousiness from the Midlands. 

Finished iron prices on ‘Change to-day in Birmingham were 
maintained at the level which has recently existed. Indeed, but 
for the quietude in pigs there would have been an effort, in face of 
the increased wages to the men, to obtain some advance. But as 
things were, this was im possible, and makers had to be satisfied 
with quoting former prices, Marked bars remained at £9 10s., 
with 12s, 6d. extra for Earl Dudley's iron ; £9 as the price of Messrs. 
Barrows’; and £10 10s, for the best bars of John Bradley and Co., 
who always reckon to be £1 per ton above the rest of the market. 
Second quality bars rolled by the marked bar firms continued at 
£9, merchant bars were £8 lds. to £9, and common bars were 
£8 10s. as a minimum for hurdle sorts. 

Hoops and strips were without much change at £9 5s. for the 
por org and £9 for the latter, and nail rods fetched former full 
rates, 

The demand for bars and other descriptions of merchant iron 
Was rather tame, as was only to be expected from the state of the 
pig market, but makers refused to give way in price, and most of 
the leading firms have abundance of orders on hand—some of them 
sufficient for the next three months. 

The plate trade shows improvement compared with some time 
ago, and the mills are now busy. Prices are supported by the 
lessened competition from the North of England, and other outside 
districts, now that the mills in those other centres are themselves 
well engaged, and Staffordshire makers hope that this may con- 
tinue to be the case fora long time forward. Railway wagon plates, 
pws other railway wagon iron, are especially in great request at 
date. 

Prices of plates are without much change at £10 10s. to £11 for 
boiler sorts; £11 to £11 10s, for best boiler; and £12 to £12 10s. for 
double best, with the usual extras for large sizes, 

The sheet iron trade is without improvement on the week, and 
there was, on Change to-day in Birmingham, much discussion 
upon the situation. e stoppage of orders in the galvanised iron 
trade continues the cause of the want of demand by the black 
sheet makers, and there does not a pear to be any immediate 
Prospect of an early removal of the existing deadlock. 

For the pean, however, the sheet makers keep generally 
steadily employed on old orders, and they are not, therefore, pre- 
pared to make any concessions in price. 
minimum for iolien and £11 15s. for trebles. 

The eat rise in the premium on gold in the Argentine 
Republic is the main cause of the quietude in the galvanised iron 
trade. Very few orders are coming forward, and merchants on 
this side refuse to consign. 

The extensive Osier Bed 
hampton, of John on 

4 


£10 15s. continues the 


and Swan Garden Ironworks, Wolver- 
t, Limited, did not commence work until 

Vednesday of this wee , owing to a strike of their Bristol galva- 
nising operatives, who have come out in an attempt to enforce a 
demand that union men only shall be employed. Some 400 hands 
are on strike, and the firm declare that they will not give way. 

we men have certainly chosen an ino portune time for a struggle, 
since Australian as well as American ieenod is quiet at date, and 
Stocks on the water and in makers’ hands are large, 

Prices of galvanised sheets continue at £15 to £17 per ton for 
24 gauge, delivered Liverpool, according to the standing of makers, 
and to their position in the matter of supplies of spelter and black 
sheets. Those who have old contracts running can naturally 
an to sell at much below those who have to buy at to-day’s 


ces, 
The Staffordshire Steel and Ingot Iron Company quote: Plates, 





ordina qualities, £9 10s.; boiler-plates, £10 10s.; angles and 
bars, £8 15s.; and blooms, £8, all at works, 

Prices of pig iron this afternoon were hardly more than nominal, 
since sellers refuse to court business by reducing, and, with the 
northern markets as now, consumers refuse to buy at present prices. 
Northamptonand Derbyshire pigs were quoted 75s. to 76s, at stations, 
but without business, while Lincolns were 77s. 6d. to 80s. delivered. 
West Coast hematites were again quoted 92s, 6d. to 95s., but 
with hematite warrants at Glasgow selling at the ridiculous figure 
of 69s, 6d., such prices as makers’ agents quoted for delivery down 
here were utterly out of the question, Agents, however, pointed 
out that whatever might be the price of warrants at present, the 
price of makers on the West Coast was still upheld at 80s. 

Staffordshire pigs to-day were quoted 65s. to 67s. 6d. for cinder 
sorts, and 90s, to 95s. for hot-blast all-mines, but without business, 
consumers refusing to add to former contracts. 

Mr. Daniel Jones, of Shifnal, for eighteen years secretary to the 
Staffordshire Ironmasters’ Association, and joint secretary to the 
Iron and Steel Trade Wages Board, has tendered his resignation. 
Mr. Jones has become the owner of extensive landed property 
under his mother’s will, and he is also the proprietor of a brick- 
making works near Wolverhampton. ‘The Wages Board was 
mainly established through his instrumentality in 1876, with Mr. 
Jeumh Chamberlain as first president. 

The extent to which Birmingham is dependent upon hydraulic 
engineering was well brought out in the course of a lecture entitled, 
** Ancient and Modern Steam-pumping Machinery,” delivered at 
the Birmingham and Midland Institute during the week by Mr. G. 
Croydon Marks, lecturer on engineering to the Institute. Birming- 
ham, it was shown, was situated similarly to London in respect to 
its water supply, since this, in both cases, had to be pumped from a 
considerable depth. The pumps at Whitacre, near Birmingham, 
supplied to the town last year more than 5000 million gallons, 
which was equal to over 22 million tons. The water was distributed 
through Birmingham and the district by 566 miles of cast iron 
pipes, exclusive of a number of miles of lead pipes. The total 
piping measured five times the distance between Birmingham and 
ndon, 

To-day—Thursday—Professor T. Turner, lecturer on metallurgy 
at Mason College, begins a series of lectures upon the history of 
the Birmingham brass trade, and the properties and chief alloys of 
copper, zinc, tin, lead, and other metals. Professor Turner has 
delivered previous courses upon ¢ast iron and wrought iron and 
steel. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Mauchester,—The collapse in the warrant markets at Glasgow 
and Middlesbrough is necessarily just now the main question of 
interest in the iron trade of this district, and upon it all sorts of 
prognostications are being based as to the prospects for the future. 
Outside speculative holders of warrants would certainly seem to 
have been seized with a sort of panic, and are forcing iron upon 
the market at prices for which there is no justification whatever in 
the actual pond of trade. The figures at which warrants could 
be bought are not only far below anything that makers would for 
the moment entertain, but they are considerably under the bare 
prices at which iron could now be produced, and with a continued 
steady upward movement in wages and fuel, there is certainly no 
prospect of makers being able to put cheaperiron upon the market for 
some time tucome. Apart, however, from what may be termed the 
speculative irons, trade itself continues in a generally healthy 
condition. Although consumers are holding back from buying for 
the present, it is simply because they are already well covered, and 
not that there is any real falling off in actual requirements, all the 
principal iron using branches of industry being kept quite as fully 
employed as ever, with no indication of any immediate slackening 
ff 


. 


The Manchester iron market on Tuesday was fairly well attended, 
but business all through was extremely slow. So far as pig iron is 
concerned there is a continued lull in the demand owing to the 
steady downward movement in warrants, and although this is 
known to be altogether the result of speculative operations, which 
have little or no relation to legitimate trade requirements, it tends 
to disturb the market here. The minds of buyers are naturally 
unsettled by the very large fall which has taken place in warrant 
iron, and in many cases are disposed to form the conclusion that 
this is but the forerunner of a general retrograde movement in the 
market. Makers, however, do not give way to any appreciable 
extent, and although their quoted rates are for the present little 
more than nominal owing to the absence of business just now 
being done by them, they are for the most part in a suffici- 
ently strong position to hold out for some time to come. No 
doubt in many cases they would be prepared to entertain offers, 
if actual business were put before them, which would scarcely have 
been looked at a few weeks back ; but certainly there is no anxiety 
to force sales. The margin between the present market value of 
warrants and the prices that makers are quoting is, however, so 
great, that if buyers based their views of prices upon warrants there 
is little or no chance of makers and consumers approaching 
one another sufficiently near to admit of business being put 
through. For Lancashire pig iron quotations remain at 
about 76s. 6d, for forge to 77s. 6d. for foundry, less 24, delivered 
equal to Manchester, figures which arealtogether outside the market ; 
but local makers show no disposition to offer any very material 
concession even for substantial business, and the result is that they 
are doing really little or nothing at present. Much the same may 
be said with regard to district brands, for which quotations remain 
unchanged from last week. Derbyshire iron is perhaps a little 
easier upon the top prices recently quoted, and foundry brands 
delivered equal to Manchester now average about 77s. 6d. to 
78s. 6d., less 24, with Lincolnshire averaging 75s. to 76s., less 24; 
but these figures are also much too high to bring out orders from 
buyers, and except for occasional special requirements no business 
of any importance is for the moment being procured. Outside 
brands are necessarily more affected by the present excessively 
low price of warrants, but even under these circumstances a 
remarkable firmness is being maintained by makers. One or two 
of the cheaper brands have come down in rice, Eglinton, delivered 
at the ports, being readily obtainable at 67s. 6d., with some brands 
of Middlesbrough offering at under 70s. net, delivered here; but 
the leading Scotch makers are all holding to late rates, and good 
foundry brands of Middlesbrough are not quoted under about 
72s. 6d. net cash, delivered equal to Manchester. 

Hematite makers are so heavily sold, and have so very little to 
offer, that they are quite unaffected by the present excessively low 
price of warrants, which are not only far below what makers are 
quoting, but are considerably under fhe actual cost of production. 
For delivery in the Manchester district, good foundry brands of 
a are not quoted by makers under about 91s. to 92s. , 
less 24, 

Steel plates for boiler-making purposes continue only in limited 
request, consumers evidently buying simply from hand to mouth, 
and any orders that come upon the market are chiefly for 
immediate delivery, which makers as a rule are scarcely in a 
position to entertain. Prices remain much the same as those 
ruling last week, lecal makers quoting £11 15s., and Scotch 
makers £11 10s., for delivery to consumers in the neighbourhood 
of Manchester. 

The finished iron trade is scarcely in so strong a position as it 
was, at any rate so far as local makers are concerned. Orders are 
not coming forward so freely, and in some instances there are 
reports that old contracts are being run off more rapidly than they 
are being replaced by new work. For Lancashire bars prices are 
somewhat easier, makers now taking £8 12s. 6d. per ton, although 
£8 15s. remains the quoted price; but North Staffordshire bars 
continue very firm at £9 per ton for delivery in the Manchester 
district. Nut and bolt makers also report some falling off in the 





weight of new work coming forward; but they are generally suffi- 
ciently well supplied with orders to keep them engaged for some 
time, and hold firmly to fully late rates. 

The continued weakness in raw materials is stil] checking buying 
in all descriptions of manufactured metal goods; but manufac- 
turers are so full of orders and so pressed for delivery, that they 
are quite independent of further business, and there is no giving 
way whatever in prices, 

All branches of the engineering trade continue actively em- 
ployed, and there is no falling-off in the weight of new work 
coming forward, which in many cases is in excess of what engineer- 
ing firms care to entertain. ‘This applies both to boilermaking, 
locomotive building, stationary engine building, tool making, and 
machine making, whilst in the shipbuilding branches of industry 
activity is also fully maintained. The various shipbuilding yards 
on the Mersey are all very full of work, and although here and 
there the present high prices are reported to be checking some- 
what the placing out of new vessels, shipbuilders have not only 
plenty of work in hand, but sufficient new work in prospect to 
keep them fully going for, at any rate, the present year. Marine 
engineers in the Liverpool district are also very full of work, not 
only in building engines for new vessels, but in a large number of 
cases steamships are now being re-fitted with new boilers con- 
structed of steel, and capable of working at much higher pressures, 
averaging from 160 1b. to 175 Ib. per square inch. With regard to 
shipbuilding material, ordinary ship plates, delivered ex steamer 
at Liverpool, are quoted at £10 11s, 6d. per ton; angles and plain 
bulbs, £9 2s. 6d.; tees, £10 7s, 6d.; round, square, and flat bars, 
£9 12s. 6d. per ton, less 24 per cent. 

At the meeting of the Manchester Association of Engineers held 
on Saturday, the president, Mr. John West, referred to the death 
of Mr. Daniel Adamson, and moved a vote of condolence to the 
family of the deceased gentleman. The name of Mr. Adamson, he 
said had become a household word among engineers, and the pluck 
and energy he had shown in everything he undertook had been one 
of the most remarkable features of his character. This had been 
strikingly exemplified in his connection with the Manchester Ship 
Canal scheme, in its early days, and he thought the amount of 
work which Mr. Adamson had undertaken in pushing forward that 
project had probably contributed, to some extent, in shortening his 
life. Mr. Adamson might be held up as an example to all 
engineers, and more especially to young men, 

The Committee of the Manchester Coal Exchange, in issuing their 
annual report and balance sheet, state that the result of the past 
year's operations compares favourably with those of former years. 
There has been a slight falling off in the number of members, but 
the balance to the credit of profit-and-loss account is a few 
pounds more than last year, and the general balance account 
now shows a credit balance of £425 0s. 4d. For several years, 
owing to the large increase in the number of members, the 
accommodation has been found inadequate, and the Committee 
have from time to time endeavoured t) secure more com- 
modious premises. Hitherto they have been unsuccessful, but 
are now pleased to report that they have now been approached by 
representatives of a company who propose building a new Exchange 
upon a very eligible and central site, with the view of their renting 
a portion having about double the space of their present Exchange. 
The negotiations had only just been entered into, and the Com- 
mittee will not neglect any opportunity of securing these or other 


. eligible premises, if reasonable terms can be made. 


In the coal trade business generally continues quiet, especially 
in the better qualities for house fire purposes, which are plentiful 
in the market and easier in price ; steam and forge coals’ and 
engine classes of fuel meet with a steady demand, but there is no 
scarcity of supplies, and old rates are not more than being main- 
tained, weakness rather than firmness characterising the market. 
At the pit mouth best coals average 12s. 6d. to 13s.; seconds, lls. 
to 11s. 6d.; common coal, 9s. 6d. to 10s.; burgy, 8s. to 8s. 6d.; and 
slack, 7s. to 7s. 6d. per ton. 

In the shipping trade business is being considerably interfered 
with, owing to the difficulty in obtaining vessels that have been 
kept out of port by the recent storms, and prices have been easier. 
Good ordinary qualities of steam coal delivered at the High Level, 
Liverpool, or the Garston Docks, are not averaging more than 
11s. 6d. per ton, with sellers in some instances willing to take 
under this figure to effect clearances. 

All descriptions of coke suitable for iron-making purposes con- 
tinue in very brisk demand, and both Lancashire and Yorkshire 
cokes are firm at from 20s. to 25s. per ton at the ovens, according 
to quality. 

Barrow-in-Furness.—The hematite pig iron trade of the North- 
west of England continues to occupy a position alike remarkable 
and unique. While makers of pig iron have remained exceedingly 
firm, it is noticeable that warrants have been gradually creeping 
downwards. The price of the latter on Wednesday night being 
70s. per ton, the problem of the attitude assumed by holders of 
warrants is altogether an enigma. There has been no reason up 
to now save one for the depression in the warrant market, and 
that reason is furnished in the fact that stocks, which are 1000 tons 
higher than they were last week, are 2625 higher than they were 
on the lst January. All the indications of the market, including 
the satisfactory position makers find themselves in, point to a firmer 
and a better state of things in the early future; and it is antici- 
pated that a change for the better in the tone of the market will 
soon be experienced, and that immediately the turn is made prices 
will rush up with unwonted celerity. The belief is entertained 
that the bears are unduly depressing the warrant market, with a 
view to the realisation of huge profits immediately the absurdity 
of the present weak tone is commercially appreciated. It is easy 
to understand that, with the market in’ its present state, actual 
business as between the maker of iron and the consumer is temp - 
rarily suspended. This is all the better for makers, who are very 
busily employed, and have work in hand for over six months to 
come at the present rate of output. They quote mixed numbers 
of Bessemer iron at 82s. per ton, and forge No. 3 at 81s. 6d. net, 
f.o.b. Some of the makers retain their high quotation of 85s, 

Messrs. R. Feldtmann and Co., in their report on the hematite 
iron trade, dated January 28th, say :—‘‘ The market for hematite 
iron is in a peculiar position, the makers are all so well sold, and 
the cost of the raw material is so high, that they maintain their 
prices at 82s. to 85s. for Nos. 1, 2, and 3 Bessemer iron, f.0.b., 
usual shipping ports, and cannot afford to make any material 
reduction, as the following calculation will show. We understand 
that to make 1 ton of Bessemer iron it takes about 35 ewt. ore at 
20s. = 35s.; about 22 ewt. coke at 35s. = 38s. 6d.; together, 
73s. 6d., to which has to be added the cost of limestone, wages, 
interest, depreciation, and shipping or storage charges, say about 
8s. or 9s. per ton; yet for all this the miners in Durham and West 
Cumberland are still determined to have higher wages, which may 
lead to a strike.” As the price of hematite warrants is therefore a 
long way below the cost of production, the natural consequence we 
may expect is, that large quantities will be taken out of store 
shortly. Shipments have been curtailed everywhere by the heavy 
gales, and caused some iron to go into store ; the opinion of this 
tirm of merchants is in exact harmony with the opinion of makers 
and of the large consumers of hematite generally. 

During the week one furnace has been put out of blast, leaving 
fifty-five at work in the district and twenty-four idle. 

The steel trade displays vigorous activity, and life and energy is 
observable in every branch of manufacture. The firm position of 
makers has arisen from the additional impetus given by exceedingly 
large foreign orders which have recently been placed. The fact 
that Russian railways have fixed an order for 100,000 tons of rails 
is one element of the future. The fact that shipbuilders require 
exceedingly large additional deliveries is another element which 
proves the permanency of the activity in the pig iron, and especially 
in the Bessemer iron trade. This fact alone, considering that all 
the hematite warrants held are Bessemer Mixed Nos., ought to 
bring back rates, at any rate to paying price. 

The quotations for steel are as follows :—Mixed Nos. of Bessemer 
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iron, 82s.; No. 3 forge, 81s. 6d.; heavy rails, £7 5s.; light and 
colliery sections, £8 10s.; plates, £8 15s.; angles, £7 15s.; blooms, 
billets, slabs, and tin-plate bars, £7; hoops, £10 10s.; wire rods, 
£9 10s.; speigeleisen, 135s. per ton. 

Shipbuilders and engineers are busy, and getting still busier. 

The stocks of iron ore, which have been large, are gradually 
ceasing to exist, and foreign importations are being made, and the 
price of 16s. to 20s. for native qualities is likely soon to be 
replaced by higher figures. 

The coal and coke trades are steady and brisk. The consump- 
tion of steam coal is larger than it has been for years. Coke is not 
in adequate supply. East Coast qualities are quoted at from 30s. 
to 35s. per ton, less rebate, delivered. 

Mr. Archibald Campbell has been appointed secretary to the 
Naval Construction and Armaments Company, and has gone to the 
London offices of the company to commence his new duties. Mr. 
Campbell has been for some years private secretary to Mr. A. D. 
Bryce-Douglas. 

Mr. J. W. Little has been appointed chairman of the directors 
of the firm of Westray, Copeland, and Co., engineers, Barrow-in- 
Furness. Mr. Little is managing owner of the firm of James 
Little and Co., steamship owners, of Barrow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TRON continues rather weak, and hematites are being done in 
some instances at 92s. 6d. per ton, which is 2s. 6d. lessthan former 
quotations. Common forge and foundry irons are quieter in 
sympathy with hematites. The general impression, however, is 
that there will be a resumption of previous briskness very soon, 
with another advance in prices. Values of iron are expected to 
rule even higher than the maximum quotations given during the 
last few weeks. It is noteworthy that the drooping of prices has 
been in the case of the smaller firms, and has not extended to the 
larger concerns. 

House coal is appreciably weaker. Colliery firms differ widely 
in their action in regard to prices. A large concern in this dis- 
trict, which has the bulk of the local business in its principal 
qualities of fuel, state that their prices have only advanced 10d. per 
ton since last October. In small coal, for which there has been an 
extraordinary call, their quotations have gone up Is. 8d. Other 
coalowners have put up prices of house coal from 1s. 6d. to 3s. 
Mr. Pickard gives the advance as much higher—and for small 
coal and coke they have scarcely known what to ask. If sharp 
wintry weather were to set in, the value would instantly rise, particu- 
larly in connection with the new 10 per cent. asked for by the 
miners at Birmingham. Since the beginning of the year coal has 
decreased in price in London. Whether the London consumer 
knows it or not, the reduction is a fact. One local firm of colliery 
proprietors state that the ‘‘ drop” in the metropolis is as much as 
3s. per ton. 

A paragraph has gone the round of the Press, after doing duty 
in a trade organ, to the effect that Russia has placed in this 
ceuntry an order for 100,000 tons of steel rails. This looked rather 
"> order,” and led me to make inquiries, with the result 
that the rail makers seem to know nothing whatever of any such 
Russian favour. Messrs. Charles Cammell and Co., Cyclops Steel 
and Ironworks, would be most likely to get the work, owing to 
their association with Russia in armour-plates, and they could do 
the order rapidly and well at their admirably-equipped Workington 
establishment; but they know nothing of it. One hundred 
thousand tons of steel rails form too big an order to be placed 
quietly. If the Russian Government were in so great a hurry to 
get rails to that weight, all the world—of steel houses, at least— 
would have heard of it. As a matter of fact, we can no longer 
make steel rails at a paying price for that market, owing to the 
prohibitive tariff imposed by Russia, whose policy for years has 
been to encourage native production. Very few steel rails are 
now made in this district, compared with the days when a 
magnificent business was done with Russia. At the Yorkshire 
Steel and Ironworks, Penistone, a considerable weight of rails is 
still turned out. These are mainly for the iniand home companies, 
and for export from Hull. The present quotation for steel rails is 
£7 to £7 5s. per ton, according to section. 

Further advances in rolling have been made by the Rolling Mills 
Proprietors’ Association, which is a significant indication that these 
works are exceptionally busy. The change is equal to 5 per cent. 
reduction in discount, and 5s. per ton on all net prices. e mill- 
owners attribute the rise in prices to the very serious advances in 
price of fuel since they last put up quotations. 

Our cutlery and silver-plating establishments, where large 
quantities of ivory are used in handling goods, are watching the 
London ivory sales very closely. 
very little which could be utilised for Sheffield purposes, yet several 


At Liverpool last week, there was | 


| 





of our cutlery firms—and cutters as well—competed keenly for it | 


with the French people, who use the Gaboon and Cameroon sorts 
for carving images and crucifixes. At London, where the sales 
commenced on the 28th, there isa total of 944 tons, against 
98} tons at the corresponding period of last year. Of this there 
are 50 tons West Coast African, and 35 tons Zanzibar, Bombay, 
Mozambique, and Siam, with 8 tons Egyptian. The sales opened 
steadily, some descriptions showing a { tar from the extreme 
prices of last sales. Soft large East Indian teeth were £2 to £3 per 
ewt. lower. Hard teeth brought previous prices. Egyptian and 
West Coast African made about previous prices; but it is expected 
that the latter qualities will fetch more money as the sales 
progress. 

Meetings of miners are being held in the South and West York- 
shire district this week in connection with the resolutions passed 
at the Birmingham conference with regard to eight hours per day, 
and a further advance of 10 per cent. in wages. The colliers every- 
where are supporting the action of their leaders. There is talk of 
the coalowners resisting the new demand through their new federa- 
tion; but as the meeting for the adoption of rules is called for the 
31st at London, it is difficult to see how so vast an organisation can 
be in fighting trim before the 27th February, when the advance is 
to be granted or refused. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the iron market held at Middlesbrough on 
Tuesday last was above the average; the prevalent feeling was, 
however, one of uncertainty, and this prevented buyers from 
operating, even though prices have lately gone in their favour. 
For delivery this week merchants offered No. 3 g.m.b. at 57s. 6d. 
per ton, or 1s. below last week’s price. For delivery in February 
they asked 58s.; and for March, 59s. Makers continue in an 
independent mood, having for the present an abundance of un- 
executed contracts on their books. They refuse altogether to 
entertain the prices now current, and aver that they are below what 
it cost to produce the iron. There is but little iron of forge quality 
in the hands of merchants at present, and consequently the price 
is firm. The lowest at which it can be bought is 58s. per ton. 
Transactions in warrants have taken place at as low a figure as 
57s. 3d., there being some weak holders who are obliged to clear 
out before the end of the month. 

The quantity of pig iron in Connal and Co.’s Middlesbrough 
store decreased 98 tons last week, the stock held on the 27th 
being 184,016 tons. In Glasgow they had on the same date 
912,934 tons, being a reduction of 1045 tons for the week. 

The demand for finished iron is quiet, a result in all probability 
of the fluctuations in the price of pig iron. On Tuesday quota- 
tions were as follows:—Ship plates, £7 17s. 6d.; boiler plates, 
£8 17s. 6d.; angles, £7 10s.; and common bars. £7 17s. 6d.; all 
free on trucks at makers’ works, less 24 per cent. discount. 

Quotations for steel rails have been reduced to £6 17s. 6d. per 
ton ; ship plates, to £8 17s. 6d.; and angles, to £8 7s. 6d. 





The annual meeting of the Board of Arbitration for the North 
of England manufactured iron trade was held at Middlesbrough 
on the 28th inst. The report, which was read and adopted, showed 
that there are now over 6000 members, the roll having been 
increased by about 174 per cent. during the last year. The work 

plished included S settlement of a great number of disputes, 
and the establishment of a sliding scale for the regulation of wages 
for two years. The services of the Board having been found as 
useful in the steel as in the iron trade, it has been decided to 
substitute the words “‘ iron and steel” for ‘‘iron” only in the title. 

Mr. Whitwell, the president, said that the Board had just com- 

leted the twenty-first year of its existence. It might therefore 

considered now to have all that stability and wisdom which are 
usually associated with mature age. The ironworkers’ wages had 
been advanced 184 per cent. during the last fifteen months, and it 
is certain that they will be further augmented in the course of the 
present year. He strongly urged both employers and employed 
not to repeat the errors of past periods of prosperity. The profits 
and earnings of the years 1870 to 1874 had been largely wasted in 
various ways, and the troubles of the succeeding depressed times 
were the natural consequence. He trusted that both parties 
would lay by as much as possible now they had the chance, in order 
to be able to meet the difficulties which sooner or later were sure 
again to arrive. 

The officers for the year were then elected, and a committee 
of employers and workmen was appointed to wait on firms at 
present outside the Board, and endeavour to induce them to join. 
lt was felt that if the committee was successful the influence and 
power of the Board would be largely increased. And as all works 
share in the benefit of its operations, it is only just that they should 
contribute to its support. 

The bi-monthly report of Mr, E. Waterhouse, accountant to the 
Board, for November and December, 1889, has just been issued. 
The total production of the associated works was 58,936 tons, or 
1:3 per cent. less than that of the preceding period. The deficiency 
was, without doubt, due to the Christmas holidays. The average 
net selling price realised was £6 1s. 4°06d. per ton, or 5s, 10-27d., 
or 4°8 per cent. more than before. There is, however, nearly £2 
per ton difference between the above figures and the quoted price 
of theday. But, as Mr. Whitwell pointed out in his address to the 
ironworkers, many of the old low-priced contracts expired with the 
year, and realised prices may now be expected to rise more rapidly 
than they have lately done. 

The report shows that the average value of iron plates was 
3s. 1d. less than that of bar iron ; and that of angles 10s. 4d. less. 
This curious fact is accountable only on the supposition that 
whilst plates and angles are mainly used for ships and bridges and 
of ordinary quality, the bulk of the bar iron sold is for smithy 
purposes and of superior quality, commanding higher prices. 

Yet another important Cleveland firm has natal the limited 
—— Messrs. Cochrane and Co., of the Ormsby Ironworks, 
Middlesbrough, and the new Brancepeth Colliery, Durham, 
become a limited liability company as from the Ist inst. Their 
object is stated to have been merely to obtain the advantages 
which the Act affords, and not to admit the public to a share in 
the proprietary. No shares have therefore been placed on the 
market. The foundries and works of Messrs. Cochrane, Grove, 
and Co., of Middlesbrough, are not included in the properties of 
the new company. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a large business in the Glasgow pig iron market this 
week. Numerous sales of Scotch and Cumberland warrants took 
place, and there appeared to be more doing in Cleveland iron than 
for several weeks past. The inquiry for export at present is very 


| poor, and the quantity despatched from all our ports to foreign 


countries in the past week was only about 11,000 tons. Of course 
this is the dull shipping season, and the exports are likely to be 
materially greater a few weekshence. The total shipments for the 
past week were 4676 tons, against 8533 in the corresponding week 
of last year. The home demand for pig iron continues very brisk, 
and it is met to a considerable extent by deliveries out of the 
warrant stores, the stock in which is being reduced at the rate of 
about 1000 tons per day. 

The prices of makers’ iron are well maintained, and are as 
follows :—Coltness, f.o.b., at Glasgow, per ton, No. 1, 80s., No. 3, 
72s.; Summerlee, 79s. 6d. and 71s. 6d.; Langloan, 80s. and 72s.; 
Calder, 80s. and 70s.; Gartsherrie, 77s. 6d. and 70s.; Shotts, 
80s. and 70s.; Carnbroe, 66s. and 65s.; Clyde, 75s. 6d. and 
67s. 6d.; Govan, 65s. and 64s.; Glengarnock, at Ardrossan, 
77s. 6d. and 69s. 6d.; Dalmellington, 68s. 6d. and 67s. 6d.; 


Eglinton, 66s. 6d. and 65s. 6d.; Carron, at Grangemouth, 
8ls. and 74s. The prices of g.m.b., f.o.b., are 60s. 3d. and 59s. 3d. 
per ton. 


There is an active demand for hematite pig iron, and the Scotch 
makers are getting their output all but completely carried away by 
the local consumers. Their prices have been steady, having been 
affected to only a small extent by the fluctuations of Cumberland 
iron in the warrant market. The consumption is very steady in 
"oat gd and is not expected to vary very much for some time 
ahead. 

The makers of malleable iron report that they are still booking a 
number of orders, although the pressure is not nearly so great as 
it was before the end of the year. For forge iron very high prices 
are charged, and for this reason, as well as on account of the rise 
in wages and fuel, makers are naturally very anxious to keep their 
prices at the highest figures. Subject to the usual trade discount 
of 5 per cent., makers quote:—Common bars, £8 12s. 6d. to 
£8 17s. 6d.; best bars, £9 5s. to £9 7s. 6d.; sheets, £10 10s.; 
hoops and plates, £910s.; nail rods, £8 15s.; and angies, £8 12s. 6d. 

In the steel trade the tone is decidedly more quiet as regards the 

receipt of new orders, but the works are so well supplied that they 
can well afford to wait at least a month or two before entering into 
new engagements. There is very little inquiry at present for ship- 
building steel, as owners of vessels are holding back, owing to the 
— decline in freights. Makers quote ship plates at £10; 
boiler plates, £11; bars, £9 5s.; and angles, £8 15s.; these prices 
being less 5 per cent. for delivery in Glasgow district. During the 
past week there was shipped from Glasgow machinery to the value 
of £11,500; sewing rn ay £6902; steel goods, £6950; and iron 
manufactured goods, £32,100. 

The position of the coal trade is unsatisfactory as regards pro- 
duction. The Lanarkshire Coalmasters’ Association, having 
decided, after reconsidering the whole circumstances of the trade, 
not to grant the advance in wages which the miners are seeking at 
present, the latter are in many places now working only four 
days per week, in the hope that a restricted output will lead to 
further advances in prices, and an increase in pay. One or two 
firms who are not members of the Association have promised the 
men an advance of 6d. per day. These firms are understood to 
have few or no contracts, and are therefore in a position to obtain 
the highest prices for their coals, so that while it suits them to 
raise wages, further advances come very hard upon coalmasters 
who contracted for a large proportion of their output at the low 
prices of the first half of last year. 

The cokemakers of the West of Scotland have agreed to advance 
prices 3s, to 3s. 6d. per ton at the beginning of next month. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE various industries continue in a highly satisfactory condi- 
tion, though “— and exports have been greatly interfered with 
by the storm. e bill against the weather by Cardiff and Swansea 
coal and shipowners is a long one this week, and every day is 
bringing in accounts of vessels running into harbours or putting 
back for repairs, 





———e 


It is surprising to note that over 160,000 tons of coal were 
despatched from Cardiff alone last week, and that heavy stocks of 
pig have come in from various northern ironworks, while we hayo 
arranged to send out large cargoes of rails to Buenos Ayres and 
Port Pirie, and steel sleepers to foreign destinations, without 
casualty. Still casualties are numerous, and delays have been 
great, in colliers driven back. 

The year is opening out well, particularly as regards coal. One 
thing to be dreaded is a bound upwards as in 1873 and 1874, Now 
a good medium price is parr orebe: firmly, and the slight advance in 
house coal now taking place is to be expected by the season, The 
latest quotations for house coal are the highest yet gained 
namely, No. 3, 15s.; and small, lls. 6d. Even for an inferior 
coal, No. 2, 13s. 3d. to 13s. 6d. is asked, and obtained. This un- 
expectedly high price for small bituminous is due to the prosperity 
of the iron and steel trades, and advance in coke. Quotations for 
coke are 27s. and 28s., and almost a favour to get at that. 

Steam coal is very firm at last week’s prices, 14s, 9d. to 15s. 6d, 
For March deliveries 15s, 9d., and even 16s. was demanded this 
week at Cardiff ‘Change. Second-class coals from 13s. 6d. up, 
Small steam is getting into brisk demand, and oe are going 
up. On Wednesday 8s. 6d. was frequently quoted, 

There is a good deal of buoyancy in the patent fuel trade, and 
prices are at 14s, 6d. to 15s, 

Pitwood is again looking up, and is selling freely for 17s. I 
note that the demands of the collieries are telling upon various 
counties. Breconshire woods are being cut down freely, but it is 
hoped that replanting will be carried on. Messrs. Crawshay are 
also clearing. In their case the pitwood has reached good maturity, 
and the sooner cut the better. ‘i 

The prosperity of the coal trade is shown by a declaration of 
15 per cent. dividend by the International Company. 

ere were rumours that the steam measures were won at 
Llanbradach, Caerphilly Valley, this week, but this is premature, 
A “‘rider” has been struck. 

The Taff Vale Railway declare a dividend at the rate of 10 per 
cent, on the £10 ordinary shares and preference stock No. 1, and 
4 per cent. on the ordinary stock created 1889. The Rhymney 
Railway, I hear, will be 6 per cent., and the Rhymney Ironworks 
will declare a second dividend of 1 per cent. 

e iron and steel works are as busy as ever, and to the abundant 
make in bar for tin-plate and merchant bar, I can now add rails 
and sleepers. There is a decided increase in demand for rails, 
though I note that Chinese prospects are not regarded so hopefully. 
Last autumn there was a good deal of ee but instead of 
the great track to be railed, the extent will be, itis thought, about 
60 to 70 miles. 

The iron and steel workers have now named their executive, 
arranged plans, Xc., and are awaiting the promised sliding scale, 
The basis for ironworkers and steel workers will be distinct. The 
‘‘mechanics” are not working well with the ironworkers generally, 
They want a separate union. 

Dowlais is about losing an old and valued agent in the person of 
Mr. Richards, chief engineer, who, I hear, is leaving West 
Cumberland. Mr. Richards’ services have been of a highly 
meritorious character. 

Pig iron is believed to have reached its lowest point, fortunately 
without affecting manufactured iron to any extent. Quotations 
this week are :—Glasgow, 58s. 104d.; hematites, 73s. Welsh bars 
are at £8 5s. to £8 10s.; tin-plate bars, £7 15s.; Siemens, £8 2s. 6d. 
Rails are quoted this week from £7 to £8 1l5s., according to speci- 
fication ; steel sheets, £11 to £12. 

The tin-plate trade looks better, stocks are rapidly decreasing, 
and but for the stormy weather this would have been still more 
conspicuous, 

At Swansea 'Change this week it was remarked that buyers 
showed more willingness to give makers’ prices. Quotations are:— 
Cokes, 16s. to 16s. 3d. Bessemers, l6s. 6d. to 16s. 9d.; Siemens, 
17s. 6d. to 17s. 9d.; ternes, 34s. to 35s.; charcoal, 25s. to 30s.; 
wasters, 6d. to 1s. less than primes, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE general tendency of the iron markets in this country is firm 
and confident. 

In Silesia the iron business has continued in favourable develop- 
ment. Forge pig has been slightly raised. The finishing ironwork 
are briskly employed and sell their articles at paying prices. The 
same can be said of foundries and machine factories. 

The Austro-Hungarian iron trade has maintained its former 
briskness, both as regards demand and activity. Prices are firm 
and rising. The blast furnaces continue in full blow, but still pro- 
duction remains behind consumption, and pig is consequently 
scarce and dear. At the tenderings for the construction of the 
bridge across the Danube no German houses took part. Austria 
was represented by one firm—Giirtner, probably in connection with 
Schneider and Cie., Creusot—all the other competitors being 
French. This bridge is to be the largest of its kind on the Conti- 
nent. It will establish a most direct connection by rail with the 
port of Kiistendje, most important as being never blocked through 
ice, and therefore open all the year round, and will consequently 
become immensely valuable to Roumania, opening to this struggling 
country a traffic for grain per mare and other productions of the 
soil. 

There is a steady improvement perceptible on the Belgian iron 
market. di ven dhs iron, as bars, girders, and sheets, is in- 
creasing in demand, and all the works continue in good operation. 
The general situation of the French iron market is a fairly good 
one, and might be termed excellent, but for coke and coal becom- 
ing more scarce and dear from day to day. In consequence, a 
further advance on pig iron is expected, while manufactured iron 
has already been forced upwards. Paris dealers noted on their 
circulars 220f. as list price for bars. The fear of being obliged to 
stop working altogether for want of coal has brought about a want 
of punctuality regarding delivery, which is in some cases felt to be 
most unsatisfactory. cme 

During the last week the state of the ee iron 
business has, with few exceptions, remained unaltered. Demand 
has continued in its former extent, prices being firm and rising. 
In the Siegerland, the sale of iron ores appears less lively 
than before; still prices maintain their firmness. There is a 
continued brisk demand for pig, prices are Mew 4 firm, in 
some cases advancing. From the Siegerland a s y demand 
for spiegeleisen is also reported; the 10 to 12 per cent. grade 
has been advanced M. 1 p.t. last week. In _ forge pig 
strong demand prevails at stiffening prices. For foundry demand 
seems to have been less urgent than of late. Bessemer and basic 
are unchanged. Bars find most ready sale. Hoops have had and 
are still having a very good time of it. The plate and sheet mills 
are well employed at firm notations. There is still noimprovement 
perceptible in the wire trade, many larger works havin booked 
orders at a time when pig iron was cheap. Regarding the condi- 
tion of foundries, machine and wagon factories, no important 
change upon what was said last week to be reported. — 

There passed through the Rhein-Schiffbriicke at Wesel in 1889 : 
Steamers of all kind, upward, 4761, 123 less than year before; 
steamers of all kind, downward, 4672, 192 less than year before ; 
sailing vessels, in tow, 19,101, 905 less than previous year ; sailing 
vessels and steamers 36,913, 25,301 less than year before. Of the 
steamboats 1121 were passenger boats, same as year before; 528 

oods steamers, 28 less than previous year; and 7724 steam tugs, 

7 less than year before. 

Throughout the year the height of the water had been very 
favourable to navigation, and an explanation for the remarkable 
falling off can only be found in the consequences of the miners 
strike last spring. . 

There also passed Wesel sixty six rafts, in weight together 
39,015 t., against 34,772 t. in previous year. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jan. 17th, 1890. 
THE exports of copper matte and ore for the 
week ending January 6th were 1,762,239 Ib., 
wrainst 1,652,076 1b. for same time in 1889. 
Exports of copper for week were 91,510 1b., 


avainst 190,0001b. for corresponding week last 
year. There is nothing of a speculative spirit 


manifested in the American markets, but there is 
a very heavy consumption in progress, and prices 
are 14°40. Copper mining companies are pr¢- 
paring to increase their output of copper duri 

the year, and promoters of new enterprises have 
their plans perfected for the development of con- 
siderable new territory, not only in the Lake 
Superior region, but elsewhere. The stock of 
copper is under control. : ‘ , 

There is great activity in the American iron 
trade, notably in the Western and Southern 
States. The advance of 40c. per ton in freights 
on Southern crude iron to N orthern markets has 
not been followed by any decline in demand. 
Consumers are everywhere anxious to buy iron 
for spring and summer use; but makers are still 
hopeful for a further advance, particularly on 
forge irons. In Western Pennsylvania furnace 
capacity is oversold about two months, and 
neutral grey forge commands 18°50 dols. A good 
deal of Bessemer pig is in the hands of specu- 
lators, Who are looking for a farther advance. 
Mills are all running double turn. There is an 
urgent demand for wrought iron pipe, and new 
natural gas pipe lines have just been projected. 

Steel rails are in good demand at Eastern mills 
at 35 dols., and in Western at 37 dols. New rail- 
road projections are quite frequent. The 
Southern States are leading in the way of short- 
line construction. Bridge iron is selling at from 
2Jc. to Zhe. per Ib. Merchant iron is 2c.; iron 
nails, 2°20 dols.; steel nails, 2-40 dols, in Eastern 
markets. Spiegeleisen is 38 dols. per ton at tide 
water; ferro-manganese, 97 dols. The largest 
steel plate order for months past is 7200 tons, for 
ten boats fur Lake service. 

The latest compiled statistics of American iron 
business show that there are 575 completed blast 
furnaces, the aggregate capacity of which, in net 
tons, is 13,168,233 tons. There are 445 rolling 
mills in the country, having 4914 puddling fur- 
naces, 2733 heating furnaces, and 1510 trains of 
rolls—the aggregate capacity of which, in net 
tons, is 9,215,000 tons per year. There are 41 
Bessemer steel works in the United States, with 
88 converters, having a capacity of 5,600,000 tons 
per year. There are 14 Clapp-Griffiths converters, 
with a capacity of 200,000 tons, and 11 Robert 
converters. There are 116 open-hearth furnaces, 
and 23 are building. The capacity of all will be 
1,200,000 tons per year. There are 43 crucible 
steel works, having 3378 pots; and three more 
works are being built, whose capacity will be 
150 pots. 

The prospects for the year’s business are very 
encouraging indeed, and buyers are everywhere 
anxious to secure as much material as they pos- 
sibly can; but manufacturers are discouraging 
forward buying to some extent, by naming very 
high prices. ‘Throughout the East small indus- 
tries are very much crowded, particularly hose- 
making tools, hydraulic machinery, electric light 
machinery and engines, boilers, and general 
steam-using appliances, 











NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 





al. Attwood and ¢ ‘Ompany, Limited, 


This company was registered on the 21st inst., 
with a capital of £50,000, in £10 shares, to take 
over the business of engineers and contractors 
carried on by the firm of A. Attwood and Co.— 
late Salmon Barnes and Co,—at Canal Head 
Foundry, Ulverston, Lancaster; and also to 
acquire the letters patent, No. 7771, dated May 
28th, 1887, and No, 8960, dated May 29th, 1889, 
granted to Edmund Grace Wastfield, for improve- 
ments in and relating to gas engines. The sub- 
scribers are :— 

Shares. 
John Newton, C.E., Longport, Staffordshire 
*E. G. Wastfield, C.E., Stoke-on-Trent .. 
“A. Attwood, Ulverston, engineer .. .. 
Thomas Holmes, Ulverston, accountant 
R. Jackson, Ulverston, electrician .. .. 
M. W. Fell, Ulverston, bank manager .. 
H. Gordon Smith, Ulverston is 0 aot pa Te 

The number of directors is not to be less than 
three, nor more than five; the first are the 
subscribers denoted by an asterisk; remunera- 
tion of ordinary directors, £50 per annum each. 
Messrs. Alfred Attwood and E. G. Wastfield are 
appointed managing directors, at a remuneration 
of £500 per annum each for the first five years, 
and subsequently as the company in general 
meeting may determine. Registered by Mr. J. W..J 
Sykes, 39, Old Broad-street. 
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Mills Cycle Company, Limited. 


This company was registered on the 18th inst., 
with a capital of £10,000, in £5 shares, to carry 
on the business of cycle manufacturers, and to 
carry out an unregistered agreement of 8th inst., 
between George Pilkington Mills and Nathaniel 
Hemming ; also to trade as electricians, iron and 
brassfounders, and engineers. The subscribers 
are :-— 

Shares. 
A. J, Hills, Biggleswade, Beds., solicitor aa 
G. P. Mills, C.E., Biggleswade, Beds, .. .. .. 
Mrs. F. Taylor, deeeowede, Beds., engineer .. 1 
A. P. Hills, Prince of Wales-road, wes, 


OE Sr eile ee ot. GN Ses ee as 1 
Miss M. C. 8. Marvin, Prince of Wales-road, 
Battersea 1 


Miss Emily Freeman, 20, Victoria-road, Battersea 1 
A. Cosens, 1, Upper Bedford-place, clerk .. .. 1 

The number of directors is not to be less than 
three, nor more than five ; the subscribers are to 
appoint the first; qualification, twenty shares. 
In every year in which 5 per cent. dividend is 
paid each unsalaried director will be entitled to 
£50, and to a further £10 for each 1 per cent. 
dividend over 5 per cent. Solicitors, Messrs. 
Bargess and Cosens, 9, Finsbury-circus. 





Compressed Air Carpet pain Company, 
imited. 

This company was registered on the 16th inst., 
with a capital of £10,000, in £1 shares, to pur- 
chase and carry on the business of cleaning and 
purifying carpets, curtains, and other fabrics, by 
means of certain patent rights, adopting therefor 
an agreement of November 21, 1889, to which the 
respective parties are Charles Thorpe, Thomas 
Warsop, George Wigley, John Charles Reid, and 
William Henry Thomlinson, and the particulars 
of which are not specified in the articles of asso- 


ciation. The subscribers are :— 

Shares. 
John Charles Reid, Leeds, upholsterer . . Jee 1 
C. Thorpe, Leeds, carpet cleaner .. .. 1 
H. 0. Harris, Leeds, manager .. 1 
J.8. Webb, Leeds, auctioneer .. 1 
C. Beever, Leeds, accountant .. 1 
W. F. Potter, Leeds, stockbroker 1 
Robt. Middleton, Leeds, engineer .. ; 1 


The number of directors is not to be less than 
three, nor more than five; qualification, fifty 
shares ; the first are to be appointed by the sub- 
scribers, who act ad interim; the company in 
general meeting will determine remuneration. 
Mr. Charles Thorpe is appointed manager, at a 
salary of £250 per annum. Solicitors, Messrs. 
Butler and Middlebrook, Leeds, Registered 
office, 92, Albion-street, Leeds. 





Bangor Marble and Limestone Quarries, Limited. 


This company was registered on the 21st inst., 
with a capital of £15,000, in £1 shares, to acquire 
the Nant Porth Quarry, containing five acres, 
situate at Bangor, Carnarvon. The purchase 
consideration is £5000, payable £2500 in cash, 


and the balance in fully-paid shares. The sub- 
scribers are :— 

Shares. 
J. Pritchard, Bodhyfryd, Bangor, estate agent .. 200 
J. Thomas, Bangor, stone merchant .. .. .. 200 
R. G. Thomas, Menai Bridge, architect.. oe 
R. H. Pritchard, Bangor, solicitor .. .. ..  .. 200 
H. G. Edwards, Bangor, surgeon a. ae 
J. Smith, Bangor, bank cashier -- 200 
T. E. Harris, Bangor, bank manager -- 200 


The number of directors is not to be less than 
three, nor more than five; the subscribers are to 
appoint the first ; qualification, ten shares or £100 
stock ; the company in general meeting will deter- 
mine remuneration. Registered by Mr. W. F. 
Dunsford, 28, South Castle-street, Liverpool. 





Oastler, Palmer, and Company, Limited, 


This company was registered on the 16th inst., 
with a capital of £80,000, in £10 shares, to take 
over and carry on the business of tanners, curriers, 
and buff leather manufacturers, carried on by 
Oastler, Palmer, and Co., of Market-street, 
Grange-road, and Willow-walk, Bermondsey. 
The subscribers are :— 


Shares. 

Wim. Palmer, Market-street, Bermondsey, leather 
ER. <a cbs) ok wa, ee, oo ee 
J. Palmer, Market-street, Bermondsey, 
merchant Pe eee ae 
F. Mortimo-e, Bermondsey, merchant .. 
A. Lafone, Hanworth Park, Middlesex j : 
J. Smith, Market-street, Bermondsey, leather 


leather 


rer 


FS er ee Ee eae 1 
Lucius Palmer, Market-strect, Bermondsey, 
tanner .. 1 


H. Oastler Hinton, 
leather merchant eae bar Moe cou 1 
The number of directors is not to be less than 

three, nor more than seven; the subscribers are 

to appoint the first ; qualification, £1000 in shares 
or debentures; remuneration, £200 per annum 
for the chairman, and £100 per annum for each 
other director. Solicitors, Messrs. Slaughter and 
May, 18, Austin Friars, E.C, 


‘Market-street, , Bermondsey, 








INSTITUTION OF MECHANICAL ENGINEERS.—The 
annual general meeting was held on Wednesday 
evening, Dr. William Anderson in the chair. Mr. 
Joseph Tomlinson was elected President. It was 
announced that the summer meeting of the 
Institution would be held in Sheffield. The 
paper read was ‘“‘On the Compounding of Loco- 
motives Burning Petroleum Refuse in Russia,” by 
Mr. Thomas Urquhart. The meeting was not 
well attended. 


TESTING THE FortH Bripce. — The Forth 
Bridge was tested on Tuesday morning, the 21st 
inst., by the engineers, as a preliminary to the 
a of the first train over the structure on 
‘riday. About half-past ten o'clock two trains, 
each consisting of three engines and fifty wagons 
laden with coal and <li together nearly 
2000 tons, began to steam slowly across the bridge 
from the South Queensferry end. The testing 
operations were superintended by Mr. J. Fowler, 
Mr. Benjamin Baker, Mr. Arrol, Mr. F. E. Cooper, 
and Mr. Stuart. The two trains, each of which was 
1000ft. in length, moved along abreast of each 
other at almost walking pace, and periodically 
they stopped to enable the engineers to examine 
the levels and look out for deflections. The 
following is the official report: — ‘Sir John 
Fowler and Mr. Baker, engineers of the Forth 
Bridge, have to-day tested the two 1700ft. spans 
by placing on the centres two trains, each made 
up of fifty loaded coal wagons and three of 
the heaviest engines and tenders, the total load 
thus massed upon the spans being the enormous 
weight of 1800 tons, which is more than double 
what the bridge will ever be called upon in 
practice to sustain. The observed deflections 
were in exact accordance with the calculations 
of the engineers, and the bridge exhibited excep- 
tional stiffness in all directions.” The first train 
to cross the bridge entirely was run on Friday 
last, when Mr. Mathew W. Thompson, chairman, 
and Lord Colville, of Culross, deputy-chairman 
of the Forth Bridge Railway, made the first 
through passage. In the train, which consisted 
of an engine, saloon carriage, and guard’s van, 
were also Lord '‘I'weeddale, chairman of the 
North British Company, and Lady Tweeddale. 





The journey was I ery fully. 
The Marchioness of Tweeddale left the saloon 


carriage at the south end of the bridge, and 
mounting the engine, drove the train to North 
Queensferry and k again. During the heavy 
gale of Sunday, the 19th inst., when the wind 
gauges on Inchgarvie recorded a pressure of 37 |b. 
per square foot, the maximum lateral movement 
of the great cantilever was less than lin. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


*,* When patents have been ‘“ communicated” the 
name and address of the communicating party are 
printed in italics. 

ith Junvary, 1890. 

878. ELectric Dynamos, Motors, &c., J. Swinburne, 
Wimbledon. 

879. Fasteners for Brace Buttons, A. E. Parsons, 
Chichester. 

880. PREVENTING at Sea, R. Foster, 
Glasgow. 

881. UMBRELLAS and the Like, H. Hughes, Manches- 
ter. 

882. GaALVANOMETERS, G. W. L. Patterson, Newcastle- 
on-Tyne. 

883. BREECH-LOADING SMALL-aRMs, M. Skett, jun., 
Birmingham. 

$84. Wire Muzzies for Doos, &c., J. Bramham, 
Liverpool. 

885. Ecc BorLer and Timer, T. Hall, Birmingham. 

886. PackinG for Piston-rops, J. E. L. Ogden, Bir- 
mingham. 

887. HanpLe for Carriace Doors, W. C. Warden, 


CoLLIsions 


Ow. 

888. FeepInc Trovcus for Horses, &c., B. Stanck, 
London. 

889. MAKING SuHeep Dip, G. Crai 

800. Lerrer Copyinc Book, L. N. 
United States.) 

801. Reteasinc Horses from Canriaces, 8. Guest, 
London. 

892. INDICATING Procress of Races, G. H. Chappell 
and F, Lavandeyra, London. 

803. Composition for IysuLATING Purposes, A. N. Ford, 
Dartford. 

894. AIR-COMPRESSING Macutves, J. C. Mewburn.—(X. 
Procell and 0. L. Kemmel and Co., Germany.) 

895. VeHICLes, W. Symons and J. Thomas, London. 

896. Bicycles and TricycLes, W. J. Lloyd and W. 
Priest, London. 

897. Seat for Winpow C.eaners, A. Greenaway, 
London. 

808. CARRIAGES for Common Roaps, B. T. Newnham, 
London. 

800. PoRTABLE ILLUMINATED Desk, F. J. Davis and W. 
Nunn and Co., London. 

900. Stoppinc Bort.es, F. Bridge, London. 

901. VeLocipepes, A. Chambers, W. Tailby, and H. E. 
Lawson, London. 

902. CanDLe Hovpers, P. Kenealy, London. 

903. Vats Emp.oyep in Dyerne, E. Charles, London. 

904. CiGars, W. D. Borland, London. 

905. Lens for Dertectinc Licut, T. Coad, London. 

906. ScHooL Siates, G. C. Graham, London. 

907. ELEcTRO-pEposITION of METALLIC ALLoys, W. A. 
Thoms, London. 

908. RoLLep Coatep Mera ArticLes, W. A. Thoms, 
London. 

900. ELevaTeD Raitways, W. M. Morgan, London. 

910. DistiLLine, &c., Coat, E. Freund, London. 

911. Wiyprnc Risgons of IysuLtaTinc MATERIAL 
ArounD ELectricaL Conpuctors, 8. Pitt.—(/. B. 
Atherton, United States.) 

912. Piston-rop Packinc, W. W. Horn.—({WW. Knob, 
United States.) 

913. Book-stapLinc Macuine, W. W. Horn. — (J. 
Lynam, United States.) 

914. Seccurinc Paper while being Cur, T. B. Bacon 
and C. Morgan, London. 

915. Parnt Cans, E. Norton, London. 

16. RarLroab Scaves, J. W. Ballard and H. L. Fisher, 
London. 


917. Rartway Veuicves, F. De Rechter, London. 
18th January, 1890. 

918. Combination Ripixc Skirt, W. Shingleton, 
London. 

91%. SEL¥-seTTING VeRMiIN Trap, J. Barlow and R. 
Caunce, Nottingham. 

920. Ovurpoork Banp Music Howper, G. H. Bean, 
Halifax. 

921. Arr-TIGHT Boxes, J. Gordon, Glasgow. 

922. Winpinc Yarns, G. H. Holden and J. Ashworth, 
Manchester. 

923. Brusw for Curtinc Harr, R. H. Ivatt, London. 

924. Nets, J. Teilmann, Nottingham. 

925. Fasteners, G. W. Mohrstiidt, Birmingham. 

926. Rapiators, D. M. Nesbit, Birmingham. 

927. PLaTE GLAss ANNEALING KILNs, W. W. Pilkington, 
Live 


1. 
928. Dorrixc Combs of Carpinc ENcNgs, 8S. Tweedale, 


, Glasgow. 
woeb.—(S. Hamburger, 


Halifax. 
929. ScaLes for PLorrinc Orrsets on BuTH Ses of a 
Ricurt Live, G. J. 8. Collins, Somerset. 
930. SHUTTLE Guarp for Looms, W Bradbury and J. C_ 
Tonge, London. 
931. Steam Borer Furnaces, &c., G. C. Kendal, 
Huddersfield. 
932. HanpLes for Cabinets, &c., C. J. Harcourt, Bir- 
mingham. 
933. Caustic Sopa from Sopium SuLpuHate, W. Feld, 
London. 
934, CANDLEsTICKs, H. Cook, Kent. 
935. Om and GREASE AXLE-Boxes, H. K. 
London. 
93, COMBINED CaBINET, Commopr, &c., A. Hardie, 
London. 
937. Macuines for Makinc Fiower-pots, &c., B. 
Wright, London. 
938. Pourtnc Or on Waves, G. H. Lewis.—(W. E. 
Bunzett, United States.) 
939. ConsTRUCTION of BicycLeE WHEELS, D.W. Williams, 
London. 
. BepsTeaps for the Use of Invaips, H. Swann, 
London. 
941. ELectrric Tramways, &c., A. L. Lineff and E. H. 
Bayley, London. 
942. Weep Extractor, F. H. Wenham and L. O. G. 
Vaughan, Birmingham. 
943. Steam PLovucus, W. L. Wise.—(Hon. C. P. Brown, 
Canada.) 
944. ArracHinc Hanpies to Kyives, Elkington and 
Co. and J. A. Brooks, London. 
945. ee Cicar Currer and Hotper, J. Kendal, 
mdon. 
946. Securtna Door Knogs on Spinpies, J. W. Rad- 
ford, London. 
947. Steam Enornes, E. C. Urry, London. 
948. Ram-Rops and SponGinG-kops for ORDNANCE, T. 
H. Howard, London. 
949. ARRANGEMENT of Door-Bars, C. Sziklai, London. 
950. DYNAMO-MACHINES, W. Thompson, London. 
951. PENHOLDERs, L. Roth, London. 
952. O1. Burners for Furnaces, G. 8S. Grimston, 
London. 
953. Carpinc Enoines, J. A. Hart and C. Baynes, 
London. 
954. Lrno.eum, H. W. Godfrey, C. F. Leake, and C. E. 
Lucas, London. 
955. INcuBAToRs, H. Pfaff, London. 
956. ORNAMENTING in METAL, State, &c., G. Williams, 
London. 
957. Toy or MrntatuRE MacuINE Guns, J. Hutchison, 
Glasgow. 


Austin, 


958. Rorary Enerves, Ls Le Gendre Ferriére, London. 

959. ReGuLaTING Gear for PumpinG Eyoines, C. Davy, 
London. 

960. Macuines for CLeaninc Cory, H. P. Saunderson, 
London. 

961. Packinc and Srorinc Cigars, W. T. Wright, 
London. 

962. Cars worked by Exvecrric AccuMULATORS, J. 
Swinburne, Wimbledon, 


20th January, 1890. 


963, Wert Pire Curtinc Macuines, 0. Drey, Man- 
chester, 


964. CAMERA Fitrinos, W. C. Chipper, London. 

965. AppaRatvs for Startixo Bicycres, 8. J. Collier, 
Whitefield. 

966. ArracHING Door Knoss to Sprypies, W. Brockle- 
bank, Nottingham. 

967. BREECH-LOADING SMALL-ARMS, T. M. Tranter, 
Birmingham. 

968. Smockine and HoneycomBinc Macuriyes, G. 
Browning, Warrington. 

969. Rorary Enaiye, T. C. Field, Southampton. 

970. EXTINGUISHING MecHaNisM of Lamps, J. Hinks, 
Bi 


irmingham. é 
971, APPARATUS for Sreerina Suips, J. Wardle, York- 


shire. 

972. Sprouts of Teapots, G. R. Stokes, Hanley. 

973. LusBricaTion of JouRNALS and Bearinos, W. B. 
Sayers, London. 

974. Draucut Preventers for Doors, E. Ingham, 
Halifax. 

975. Recorpinc Fares in Venicies, &., J. Dawber 
and J. Dean, London. 

975. Macuixeé for Currinc Paper, T. Furnival, E. 
Tudor, jun., W. Byway, and H. Grimshaw, Man- 
chester. 

977. ALARMS, M. Dickie, jun., Manchester. 

978. Pistons for Steam Enoines, &c., T. Knowles, 
Manchester. 

979. Hotpinc Horses in Harness, T. H. F. Tothill, 
Exeter. 

980. Process of Acreinc Wuiskey, H. Grimshaw, 
Manchester. 

981. Recovery of Tannin from Waste Leatuer, H. 
Grimshaw, Manchester. 

982. Inrusions of Tea, H. Grimshaw, Manchester. 

983. Soap and Soap Powper, H. Grimshaw, Man- 
chester. 

984. GENERATION of CaRBoN Dioxipe, H. Grimshaw, 
Manchester. 

985. Wire Picment, H. Grimshaw, Manchester. 

986. CompounD Encines for Steam, E. Hall-Browr, 
Hartlepool. 

987. Hanp Parcer Carriers, J. H. Clibran, G. Brown- 
ing, jun., W. C. Browning, Warrington. 

988. SELF-REGISTERING Rain Gavuces, W. C. Morison, 
Felixstowe. 

989. SicHtT-FEED LuBRicators, W. James, Chester. 

990. SLipinG, &c., Larues, W. Buckley, Sheffield. 

991. Boarp for Games of SKILL, &c., P. W. Seymour, 
Leicester. 

992. Lamps for VeLocirepes, T. Devoil and B. Bartcn, 

ndon. 

993. Hoxtprers for Incanpescence ExLecrric LAMPs, 
J. W. Edmundson and W. Clarke, London. 

994. Boots and Ssors, T. Mead, London. 

995. Boat Deracuinc Gear, P. McQueen, London. 

996. REGULATING the FLAME of Lamps, J. Hall, London. 

997. Rockne Cuairs, A. Petrick, London. 

998. PROPELLING APPARATUS for VESSELS, S. Haag, 
London. 

999. Knire and Fork CLEANERS, F. Vinten, London. 

1000. Foitpine Box for Hats, 8. Hirsch, London, 

1001. MANUFACTURE of ARTIFICIAL FUEL, W. H. Nevill, 
London. 

1002. WatcHes, &c., T. H. Howard, London. 

1003. LusRicators, A. J. Boult.—(C. Andersson and — 
Blom, Denmark.) 

1004. Topacco Piprgs, J. J. Fernley, Liverpool. 

1005. Jornt for Rais, A. Preiss, London. 

1006. Pumps for Viscous, &c., Suspstances, W. P. 
Thompson.—(J. L. J. Vzn, Holland.) 

1007. Hoopmne Iron for Tea Cuests, A. J. Boult.— 
(7. C. Anderson, Ceylon.) 

1008. Wire Ropes, &c., J. 
London. 

1009. Stop or Cueck Brakes for VessELs, F. Berr, 
London. 

1010. PuRiFyinG Cottoy, E. Edwards.—(@. Josephy 8 
Successors, Austria.) 

1011. Tires, H. Worthington, London. 

1012. Spirroons, W. G. Ockford, London. 

1013. HoLLtow EARTHENWARE ARTICLES, J. P. Guy, 
London. 

1014. Construction of Meta Barres, D. Caird, 
London. 

1015. Manuracture of Sopa and Porasu, F. Eller- 
shausen, London. 

1016. Manuracture of Sopa and Porasn, F. Eller- 
shausen, London. 

1017. RENDERING TaR-OILS SOLUBLE in WATER, W. 
Dammann, London. 

1018. Crosinc Enve topes, &c., G. S. A. Ranking, 
London. 

1019. Currinc SquaRE and Rovunp Ho es, H. F. Ainley 
and A. C, Oakes, London. 

1020. WATER Taps, T. Reed, London. 

1021. ConsTRUCTING of PROPELLING ScREws, J. Moore, 

ndon. * 

1022. Manuracture of Water Gases, T. Walrond- 
Smith, London. 

1023. Game, W. O. Lennox, London. 

1024. MANUFACTURE of CaRTRIDGE Cases, A. Reinisch, 
London. 

1025. Harr Brusues, A. Marr, London. 

1026. AUTOMATIC ACCUMULATOR SWITCHES, 
Boult, Birkenhead. 


A. Norl and J. C. Tillett, 


Ww. §&. 


21st January, 1890. 


1027. Treatment of Catarru, W. P. Thompson.— 
(J. M. Harding, United States.) 

1028. ConvertinG a Direct ELectrric CuRRENT into 
an ALTERNATING CURRENT, W. P. Thompson.—(L. 
Guttman, United States.) 

1029. TRaAMway and other Tickets, F. W. MacDonald, 
Liverpool. 

1030. Frames for Spinninc Fiax, &c., J. V. Eves, 
Manchester. 

1031. ELecrric Compass and Course REcoRDER, J. von 
Peichl, London. 

1032. ENLARGING with a Drum Tuse Arr or other 
Coa.-Pit Swarts, W. Hall, near Manchester. 

1033. Toy Batt, H. A. Mansfield, London. 

1034. Cuttinc Woop into SHavines, D. Hughes, Liver- 


pool. 

1035. SNow Pioveus, F. M. Szarbinowski, Glasgow. 

1036. DECIPHERING of SrecreET CommuNIcaTions, M. A. 
Wier and the Eureka Mechanical Writer Company, 
Limited, London. 

1037. MecwanicaL TELEPHONES, R. C. M. Bowles, 
G Ww. 

1038. BicycLes, &c., E. L. Dutton, Hulme. 

1039. BurnisHine, &c., Macnines, J. M., J., A. J., and 
S. A. Gimson, Leicester. 

1040. AERIAL or FLyryc Apparatus, B. F. Bryant, 


London. 

1041. PULLEY for Wixpow Buiinp Corp, H. Lewis, 

Bristol. 

1042. Tea-uRNs, J. Shak e, Manchester. 

1043. SHARPENING FILEs, W. Edwards, Birmingham. 

1044. VaLve Gear for Fiurp Rams, J. Parkin, H. P. 
Frear, and J. C. Davie, London. 

1045. Evecror Mecuanism, R. Hill and J. V. Smith, 
Birmingham. 

1046. Atraininc Speep in Tricycies, S. Glaysher, 

London. 

1047. Soap, E. Ireland, Brighton. 

1048. OrnTMENT, E. Ireland, Brighton. 

1049. Caps, M. Gottheimer, London. 

1050. Dynamo-Etecrric Macuines and ELEcTRIC 
Morors, C. Bollé.—(L. Gutmann, Pennsyi cania.) 

1051. Fixinc Tips on Cues, H. W. Husted and W. H. 
Taylor, Leeds. 

1052. Damrinc Tosacco, H. 8. K. Bellairs, St. Albans, 

1053. Recovertnc Zinc from GALVANISED Ikon, 

. Gri w, Manchester. 

1054. FasTenING for Winpow Sasues, &c., J. Cormell, 
Lansdown. 

1055. BALL-BEARING HaNbLE-BAR for VELociPEeDEs, T. 

Mitchel Santh + 


a 








1056. CorpED Stitch EmMBRoIWeERY to Lace, T. J. 
Wollatt, Nottingham. 





1057. Sewinc Macuines, W. Robertson, J. G. Orchar, 
W. Adie, and T. Robertson, Glasgow, 
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1058. TENDERING CHANGE of Money, R. Scott, New- 
castle-on-Tyne. 

1059. Cure for Burns and Scaups, D. J. Tribe, Pem- 
brokeshire. 

1060. Brtiiarp Cur Case, C. F. Martin, Cheltenham. 

1061. Horse-Power Gavces, K. Leverkus, Manchester. 

1032. Propuction of Azo Cotours, 8. and J. Knowles, 
Manchester. 

1063. Supe Vatves of Steam Encines, W. Holker, 


Liver; » 

1064. —_ Packxincs, H. E. Bedford and G. 

r, Liverpool. 

1065. IwprovemeNts in Bepsteaps, E. R. Billington, 
Liverpool. 

1066. Surps’ Bertus, E. R. Billington, Liverpool. 

1067. Apvertisinc, S. Cooper and J. Hardcastle, 
London. : 

1068. Dyxamo Conpuctors, G. B. Liickoff and E. H. 
H rbiihler, London. 

1059. Decotorisine, &c., Os, A. F. St. George, 


1070. ArTiFiciaL FLowers, W. L. Wise.—(F. Bianchi, 
United Seates.) 
1071. Antiseptic Pap or Banpace, M. A. Cowley, 
Lendon. 
1072. EvecrricaL Switcues, G. Binswanger, London. 
1073. ad Stanps, A. W. Child and G. B. Child, 
mdon. 
1074. Macuinery for Currrxnc Woop for Latus, W. 
maon. 
1075. Maxkrxc Hotitow Meta Goons, C. Tellering, 
London. 


1076. Bunes for Casks, A. Socher, London. 

1077. Apparatus for ConrroLitinc Pressure, J. I. 
Thornycroft, London. 

1078. Mountines for Guns, A. Sauvée.—(J. B. G. A. 
Canet, France.) 

1079. Permanent Way, P. Baylis and E. B. Denton, 
London. 

1080. Nur-tocks, L. A. Elster, E. Young, and J. E. 
Kna) on. 

1081. HorsesHoes, W. Pickering, London. 

1082. PREVENTING HypRometers, &c., RoTaTING, G. C. 
Topp, London. 

1083. MoMETERS, J. J. Hicks.—(J. Barry, United 
States. 

1084. Poxo Sticks, J. A. Salter, London. 

1085. Ark-TIGHT Corrins, T. F. Stack, London. 

1086. Liresvoy Detacainc Apparatus, 8. Hellon, 
London. 

1087. Roastinc Apparatus for the INcINERATION of 
Spent Sopa Lyes, T. Goodall, London. 

1088. ComBrsep Music Stanp and Portroiio, E. 
Bewicke, London. 

1089. Gas Stoves, J. H. Carrington, London. 

10%. Beentves, J. B. Wilcox, London. 

1091. lRonING Macuives, W. H. Davey, London. 

1092. VeLocriPepes, C. Kitchen, London. 

1093. Boxes for Matcues, &c., H. Farmer, London. 

1094. Seconpary Batreries, H. H. Lake.—(T. Eving, 
United States.) 

1095. VENEER-CUTTING Macuixes, E. F. Smith, London. 

1096. SCREW-THREADED Botts, J. W. Watson, W. L. 
Gelston, and C. A. Weed, London. 

1097. ARTiFiciaL Sotrp Materiat, H. H. Lake.—{J. F. 
Gesner, United States.) 

1098. PHoTroGRapHic Apparatus, H. H. Lake.—{E. 
Kipper and B. W. Perry, jun., United States.) 

1099. Steam and Vapour Enarnes, C. Wells, London. 

1100. Furnaces, H. C. Paterson, London. 

1101. Furnaces for Heatinc STeaM-Borters, H. C. 
Paterson, London. 

1102. DoweLiinc Pus, H. F. Ainley, London. 

1103. DupLex Ruppers, V. F. Lissve, London. 

1104. PRopELLING Boats, J. Goddard and W. Radford, 
London. 

1105. Printixe, &c., Wess of Paper, P. A. Newton.— 
(RK. Hoe and Co., United States.) 

1106. ExecrricaL Disrriscvtioy, H. H. Carpenter, 


ndaon. 
= Knitrep Drawers or Pants, G. Haddan, 


iw. 
1108. Fastentnc Cotiars, Neckties, &c., W. Chalk, 
London. 
1109. Treatinc Resipves of Ons, H. Noerdlinger, 
London. 
1110. Gatvanic Barreries, C. A. Hitchcock.(W. 
Burnley, United States.) 
1111. TyPe-writiInc Macutnes, C. T. Moore, London. 
1112. Pickixe Fur Skins, W. A. Connolly and B., V., 
and J. Altman, London. 
1113. LeaTuer Vests, A. Fardon, London. 
1114. MerHop of Loapinc Orpyance, L. Gathmann, 
mdon. 
1115. Lockrye Devices for Fotptnc Doors, T. Haas, 
London. 
1116. Bricks, N. Procter, A. Middleton, C. E. Fraser, 
and H. M. Carter, London. 
1117. CHromates, &c., J. Massignon and E. Wetel, 
London. 


22nd Janvary, 1890. 
1118. Lapres’ Wootten, &c., Vests, W. Hayter and E. 
Terry, London. 
1119. Sotrrarres and Dress Strups, W. West and G. F. 
Spittle, Birmingham. 
1120. Steam Turpives, Hon. C. A. Parsons, Bir- 


ming! > 

1121. InksTanps, A. E. Wynn, Ilkley. 

1122. ConceNtration, &c., of Liquips, T. E. Wilson, 
Bury. 

1123. Bicycves, &c., J. Appleby, Headingley. 

1124. Lupricators, R. B. Helliwell, Liverpool. 

1125. Frames for Sprnntne Fiax, &c., J. V. Eves, 
Manchester. 

1126. TREATMENT of Satt, C. W. Hazlehurst and 8S. 
Pope, Liverpool. 

1127. Frre Extixcvisnixc Apparatus, R. Dowson and 
J. Taylor, London. 

1128. Protectors for Corsets or Strays, E. R. Lake- 
man, Sheffield. 

1129. Bos Piates for BLast Fursaces, J. T. King.—- 
(J. Kennedy, United States.) 

1130. Mustarp Por, R. J. Smith, near Birmingham. 

1131. Watcu Protector, G. F. Bevan, Swansea. 

1132. Dravucut and Dust Exc.uper for Doors, &c., J. 
Amson, Birmingham. 

1133. Cryper Sirrer and Asn Tus, R. W. Jordan, 
Bristol. 

1134. Britiisc and Tappinc Macuines, 8. Dixon, 
Manchester. 

1135. Frinciyc Macuixes, W. Fairweather, Man- 
chester. 

1136. SckEw-HEADs and Nuts, &c., L. R. Edmunds, 
Birmingham. 

1137. Preventinc FravpULeNT Extraction of LETTERS 
from LetTer-Boxes, W. Sweetland, Bristol. 

1138. Device for Conrarintnc Matcues, E. Eaton and 
G. E. Gosden, London. 

1139. SELF-LUBRICATING PULLEys, G. Hurdle, London. 

1140. Toastinc Fork, C. 8. Laing, London. 

1141. PiaNororte Actions, J. Legg, London. 

1142. Apparatus for TRaNsMITTING OrpERs, W. Chad- 
burn, Liverpool. 

1143. \ ene Apparatus, W. Chadburn, Liver- 
pool. 

1144. Motor Encrng, H. Betten, Liverpool. 

1145. Decorative Purposes, J. Burch, London. 

1146. Cycies, B. M. Drake and J. M. Gorham, London. 

1147. Vent Pec, G. F. Belling, London. 

1148. Comprxation GLove and Pursg, E. C. Toller and 
T. Mabbs, London. 

1149. Cookinc Apparatus, L. Sterne.—{E. Atkinson, 
United States.) 

1150. Hor Ark and Gas Enaines, O. Linner, London. 

1151. Winpow Sasnes, C. Denbeigh, London. 

1152. Viotin and Music Stanp Casé, I. Vaukonowski, 
London. 

1153. MouLpinc, N. Martin, London. 

1154. Sanitary Pan, C. Cunliffe, Blackburn. 

1155. CAMERA Stanps, W. R. Baker, Wallington. 

1156. CHanoinc Paves in the Camera, W. R. Baker, 
Wallington. 





1157. Dyeina &c., Corrox, G. Young and F. Pearn, 
London. 


1158. Recerracies for Lerrers, &c., J. Reid, London. 

1159. InsuLaTors, T. W. Philips, Wanstead. 

1160. Repeatine Rirves, K. Krnka, London. 

= Workinc Biast Furnaces, T. Turner, Bir- 
mi " 

1162. Steam Enorve Vatve Gear, H. Dansey, London. 

1163. Avromatic Vent Pea, E. Barron, London. 

1164. Feeprinc Warer to Boiters, A. E. Tavernier and 
E. Casper, London. 

1165. Rounpasouts, E. Duck, London. 

1166. Spring for Cycies, J. K. Tombs and G. W. 
Forsgate, London. 

1167. Sprinc Lever Cups, F. A. Richardson, London. 

1168. Muttiece Sates Surps, J. Y. Johnson.—{L. H. 
Rogers, United States.) 

1169. Macuivery for Makinc Wire Nettixc, M. J. 
Smith, London. 

1170. Furnaces for Burnine Tan, &c., C. A. Brown, 
London. 

1171. Kyrrtinc Macurnes, E. Franck, London. 

1172. Om Spray Lamps, W. H. Luther and E. M. 
Bayley, Glasgow. 

1173. Faciirratinc the Taxine of Pitts, J. Yates, 
London. 

1174. Pipes, A. Gros, London. 

1175. NaILLess H vES, A. ager, London. 

1176. Cementine Iron Raits to Stone Kerss, &c., W. 
Sinclair, London. 

1177. Luxine Casks, W. Sinclair, London. 

1178. Preservinc Composition for Stone, &c., W. 
Sinclair, London. 

1179. Ramtway Axes, &c., J. B. J. Defalque and E. 
Cha‘ , London. 

1180. Sea Ancuors, E. L. Berthon, London. 

1181. Stream Enoerne Vatve, W. W. Horn.—{i¥. D. 
Haven, United States.) 

1182. Bucket-BaiL and Lip-FasTENER, J. M. Stakes 
and O. P. Reid, London. 

1183. Wass Borers, J. T. McCaffrey, London. 

1184. Gas-BuRNERs, W. He y, London. 

1185. Extractine Cow , C. J. Hunter, London. 

1186. Forminc Butter, G. Smith and G. Eckford, 
London. 

1187. Eoc-BeaTters, J. A. Perry, London. 

1188. Gas Lamps for Streets, C. Huelser.—({W. Ritter, 
Germany.) 

1189. Burxps for Winpows, C. Huelser.—(7. P. Ovt- 
mann, Germany.) 

1190. Vatves for Cisterns, H. H. Lake.—({W. Scott, 
United States.) 





23rd January, 1890. 


1191. Se.r-actinc Muses, J. Clegg and J. Moorhouse, 
Manchester. 

1192. Pumpinc Eneixes, W. H. Bailey and G. Linde- 
mann, Manchester. 

1193. Roiurse Composite Tupes, H. Imray.—(H. 
Moerchen, Germany.) 

1194. Macuinery for Maxine Retorts, J. Morton, 
Halifax. 

11%5. KrrcHen Urensits, W. J. Brewer, London. 

1196. Boor Frxisainc Macuiye, W. Barker, Leeds. 

1197. IyTERLocKkING Levers, J. P. O'Donnell and 
W. Smith, London. 

1198. ApsustriNG Wires, J. P. O'Donnell and I. A. 
Timmis, London. 

1199. Macurnes for Pressinc Hay, &c., G. Woodville, 
Chorlton-cum-Hardy. 

1200. ConrrotLinc ActuaTinG Force, J. G. Moore, 
Sunderland. 

1201. Screw Sroprer for Borries, C. F. Hirons, 
Birmingham. 

1202. Steam CYLINDER Drats Cocks, W. Wood, Bir- 
mingham. 

1203. PHoroGRaPpHIC CAMERA and Suutter, D. Carter, 
Warwi 


cK. 

1204. Tarpertnc Bott Hotes in Ssartine, C. Carter, 
Manchester. 

1205. Hame Fasteners, A. Fellows, London. 

1206. Lirtinc Jacks, M. Chumard, London. 

= Boxes, W. P. Thompson.—(C. Brunelli, 
taly. 

1208. Brys or Sitos for Srorine Gray, &c., J. Wilson, 
Liverpool. 

1209. Apyustinc Fiames of Gas Burners, J. H. R. 
Paterson, Edinburgh. 

1210. Printinc FLoorciorn and the Like, T. Dale, 
Kirkcaldy. 


1211. Locomotive Exnavust Pire, &c., J. Higgins, 


ublin. 

1212. Fires for Lerrers, Invoices, &c., W. J. Thomp- 
son, Glasgow. 

1213. Merauic Packtyc for Piston-rops, A. M. Grant, 
G 


1214. YDRANT Surrace Vatve Casinc, G. Kyte, 
1215. ANNEALING, &c., Furnaces, H. Walker, Bir- 


ming] 
1216. Fountarns, J. F. Bennett, Sheffield. 
1217. Lirtinc and Lowertnc Crossines, &c., E. Smith 
and W. Dight, London. 
1218. Car Axvce Lusricators, J. T. Kerby, London. 
1219. ARTIFICIAL Piceons, J. McHardy, Chiswick. 
1220. Spanners, J. McHardy, Chiswick. 
1221. Spanners, H. J. Owers and J. McHardy, 


iswick. 
1222. Praquet Howes, &e., A. E. and E. Jolley, 
mdon. 
1223. AXLE-Boxes for TRam-cars, G. T. Hyde.—(W. J. 
Brewer, United States.) 
1224. Reverstpte Curr Protector, A. G. Edwards, 
London. 
1225. Trimmine Lapres’ and Cartpren’s GARMENTS, W. 
Hill, Glasgow. 
1226. INcaNDEscENT Evectric Lamps, J. A. McMullen, 
Leadon. 
1227, ANTI-FRICTION MetAL, E. C. Miller.—(The May- 
nolia Anti-friction Metal Company, United States.) 
1228. Construction of ANimaL Trap, H. Andrews, 
London. 

1229. Pittows, CusHions, Boisters, &c., J. Nelson, 
London. 

1230. Hotpinc Corps, Ropes, &c., J. Booth and J. 
Hardcastle, London. 

1231. Sarety Device for SarLors, &c., J. Booth and J. 
Hardcastle, London. 

1232. Sarety Device for Lirts, J. Booth and J. Hard- 
castle, London. 

1233. Ramine or Fencinc, R. Haddan.—{J. Greriv, 
jun., France.) 

1234. ReceneraTive Gas Furnaces, R. Mannesmann, 
London. 

1235. Compressinc Arr, &c., R. Mannesmann, London. 

1236. Compresstnc Air, &c., R. Mannesmann, London. 

1237. ILtumisatinG Gas, R. Mannesmann, London. 

1238. ILLUmiNaTiING Gas, R. Mannesmann, London. 

1239. INsTANTANEOUS Propvuction of Vapour from 
Warer, D. Bethmont, London. 

1240. Errectinc the Operation of Knittixe, R. W. 
Scott and L. N. D. Williams, London. 

1241. Locxise Devices for Covers of CARTRIDGE 
Hovpers, I. Weill, London. 

1242. Recerracte for Contarninc MATERIAL for 
ABSORBING MoIsTURE, R- A. Kemp, London. 

1243. HorsrsHoes, C. K. ont, London. 

1244. Lockine OrcaN Mecuanism, H. and V. Willis, 


on. 

1245. Specracies, J. M. Wilson, London. 

1246. ExLecrrotytic GENERATION of CHLorine, D. G. 
FitzGerald and A. C. Falconer, London. 

1247. Manuracture of Raw Svucar, A. Fairgrieve, 
London. 

1248. Buitpinc Buock, W. W. Horn.—{J. S. Goodwin, 
United States.) 

1249. Sea Drac, O. Phalp, Cardiff. 

24th January, 1890. 

1250. Pistons for Enoines, J. G. Lorrain.—(P. F. £. 
Carré, France.) 

1251. SHackues, C. Dutton, Birmingham. 

1252. WaTeER Fitters, P. Parker, Keighley. 





1253. BorrLe Sroprer, A. Macpherson and J. Kerr, 
Newmilns. 

1254, SHurrte Boxes, M. Wright and F. Nettleton, 
Halif 


ax. 
1255. Borr.e Storprers, T. G. Marsh and G. T. Barlow, 
L 


1256. Vetocipepes, A. C. Sterry, Redhill. 
1257. Crrcvcar Kyirrine Macuines, W. I. James, 


1258. Roxurxe Rops of Stee. for Toots, C. G. Hallas, 
Sheftield. 

1259. Maxine Wasu of FuLters’ Eartu, &c., G. Dames, 
London. 

1260. Revotvine Fiat Carpine Eneornes, T. 8. Whit- 
worth, Manchester. 

1261. Fasrentne Garrers, &c., D. T. Williams, Bristol. 

1262. Scuotars’ Dinner Curpoarp, H. J. Barker, 
Wimbledon. 

1268. Hypravutic Force Pumps, N. McDougall, Man- 
chester. 

1264. Dritis for Mrnixa, &c., W. Settle, Manchester. 

1265. Winpows of Rattway and other Carriace 
Doors, H. M. Nicol, Glasgow. 

1266. Marrvers’ Compass, Sir W. Thompson, Glasgow. 

1267. Ostarninc Linear Errect from PHOTOGRAPHS, 
W. T. Watson, Hull. 

1268. VuLcANISING INDIA-RUBBER Tires, A. I. Rath, 
Chesh: 


1269. Comprxep Bust Pap and Brace, M. A. E. White, 


mdon. 

1270. Reveasine, &c., CARRIAGE Seats, W. C. Moss, 
London. 

1271. Cask Titters, G. Butler and L. A. Parrock, 
London. 

1272. Canoprep Stove Grates, T. P. and H. 8. Moor- 
wood, Sheffield. 

12738. Susstitute for Tices for Wasustanps, B. D. 
Balmforth, London. 

1274. Biast Pires of Locomotives, &c., W. Walker, 
London. 

1275. Mepicine, C. O. Andreae.—(A. Seyferth, Ger- 
mann. 

1276. Propucinc Motive Power, G. Legrund and 
J. W. Nottingham, London. 

1277. Crxper Car, J. Bowen, London. 

1278. Hicu-speep Enarne, J. F. Sleat and H. Skelton, 
London. 

1279. Compressinc QuICKLIME, A. Moseley, London. 

1280. — for ELecrricaL Purposes, C. L. Baker, 

mdon. 

1281. Seconpary Barreries, V. H. Ernst, London. 

1282. Treatment of Grawns, &c., C. D. Abel.—( The 
Firm of Pfeifer and Langen, Germany.) 

1283. Propvuction of Coxe, 0. Imray.—(R. and M. 
Mannesmann, Germany.) 

1284. Furnace Fires, 0. Imray.—(R. and M. Mannes- 
mann, Germany.) 

1285. Gas Propucers, O. lmray.—(R. and M. Mannes- 
mann, Germany.) 

— Fotpina Heaps of Carriaces, J. G. Harrison, 





ton. 

1287. ConTRoLLING Wixpow Sasues, W. P. 0’Keef, 
Liverpool. - 

1288. Forace for Horses, H. T. Marsh, London. 

1289, Distnrectine Parer, A. Arnott, London. 

1290. Screw Propeiiers, J. List and G. A. Dick, 
London. 

1291. Venticatixnc Cap for Drains, J. M. Goodwin, 
London. 

1292. Construction of Mup Scrarer, J. M. Goodwin, 
London. 

1293. VeLocipepes, T. C. W. Pullinger, London. 

1204. MaNuFacturE of Burrer Cases, J. H. and W. 
Tozer, London. 

1295. Fivsninc Apparatus for WaTER-CLosETs, C, 
Shaw, London. 

1296. Recorpine the Passacre of Tratns, A. Berry, 
London. 

1297. Feepinc Paper in Pristine Macutnes, R. Cres- 
well and M. Heslop, London. 

1298. Hinces for the Lips of Boxes, A. Hood, Glasgow. 

1299. Buck es, E. P. Knapp, London. 

1300. Hyprovs Barium Oxipes, H. H. Leigh.—{T. 
Brochocki, France) 

1301. Steam Enorye, C. Wells, London. 

1302. Factitatina Catcutations, A. P. Trotter, 
London. 

1303. Vaives, J. Larmanjat, London. 

1304. Stipe Vatve Gear for Enarnes, 8. 8S. Young- 
husband, London. 

1305. Feepinc Horses, &c., C. Bailey and L. L. Bailey, 
London. 

1306. Gatvanic Dry Evements, C. Smith.—(W. L. F. 
Hellesen, Denmark.) 

1307. Apparatus for Ficrerinc Liqurps, A. Capillery, 
London. 

1308. Gas Meters, C. Lawson, London. 


25th January, 1890. 


1309. ar, Kyittixc Macuine, F. W. Rawstron, 
Shelf. 

1310. PLaster Ficures for Curistmas Trees, D. 
Sharratt, Chesterfield. 

1311. Reveasinc Gear for Boats, R. J. Gant and G. 
L. Moy, Bristol. 

1312. Lire-savinc APPLIANCES for Sutps, J. E. Jackson, 
Manchester. 

1313. Lucitrer Matcues for ADVERTISING PURPOSES, F. 
Hulme, Manchester. 

1314. Supports for Lookinc-GLasses, R. Simpson, 
Sheffield. 

1315. Exastic Metauiic Scrarers for Roaps, R. 
Simpson, Sheffield. 

1316. Tooxs for Foruixc, H. H. Andrew and B. Birks, 
Sheffield. 

1317. Carpinc Excixe Fiats, C. Hassel and E. Holt, 


andon. 
1318. Wrinpow Sasnes and their Frames, L. Rintoul, 
G 


iw. 

1319. Letrer Box Protector, C. Maggs, Swansea. 

1320. Kyire Epces and Bearincs of ScaLe Beams, 
W. B. and H. J. Avery, Birmingham. 

1321. Caeckinc and Recorpinc Fares, T. Pickup and 
J. E. Dawson, London. 

1322. Dust Brus# Case or Hovper, 8. Broadbent, jun., 
Stretford, Lancashire. 

1323. Spokes of Wueets for Bicycies, J. Smallwood, 
Bristol. 

1324. Muzzves for Doas, E. Evans, Seacombe. 

1325. Repuctne Saris on Steam Vessexs, J. Hughes, 
Rhyl, Flintshire. 

= Propuction of Steritisep Mitk, A. Schmidt- 

tt 


1327. Nut Locks, W. McQuiston, Glasgow. 
1328. PRESERVING, &c., MILK, J. T. Appleberg, 


=. 

1329. Lamp Sockets, C. R. Bonne.—(W. Thompson, 
Germany.) 

1830. Bate Markinc Ink Brusnes, M. Morland, 
Liverpool. 

1331. Ixpicators for Orrice Use, C. W. Wagstaff, 
London. 

1832. WasHHAND Stanps, H. E. Massey, London. 

1833. Wire Rore for Putieys, W. J. Brewer, London. 

1834. Pocket Razors, W. E. Moulson, Sheffield. 

1835. Opera Grass Case, D). A. Lowthime, London. 

1836. Se_¥-pETacHine Ciip Hooks for Boats, Merzies 
and Co., Edinburgh. 

1337. Firexisce Drivinc Sart, C. Burgon and E. 
Marshall, Sheffield. 

1338. JacquaRp Harness, W. Fielding and H. A. 
Fielding, Manchester. 

——— Power of Borers, R. Hollingdrake, 


1340. Wire Nettine for Matrresses, W. Waterhouse 
and T. W. Blantern, Birmingham. 
1341. Pittar and other Letrer Boxes, J. Stark, 


ion. 

1342. Horse Gears, C. F. P. Hitbner, Manchester. 

1343. Rermrsc Linseed Ow, T. H. Gray and 8. 8. 
Bromhead, London. 

1344, Gas Stoves, W. , London. 


1845. Stamp Batrerizs, M. P. Boss, London. 





1346, VentTiLatine Apraratus, W. T. Sugg, London 

1347. Fiurp for Primary Barrerizs, T. Coad 
London. . 

1348. Sream Generators, L. Steinmiiller and 
C, Steinmiiller, London. 

1349, GasiricaTine FuELs, W. L. Wise.—(E. Solvay and 
L. Semet, Belgium.) : 

1350. Macuines for MAKING BarReLs, &c., J. Stark 
London. , 

1351. Pavements, J. E. H. Gordon, London, 

1352. MAKING SHELLS and other Prosectites, D, § 
Marjoribanks, London. 4 

1358, Securinc Sasn Lives to Sasues, W. Young, 
London. P 

1354. Rivets for Boots and Sores, W. Field 
London. : 

1355. Coatina Iroy, &c., A. E. Haswell and A, G, 
Haswell, London. 

1356. Roven, &c., Facinc Stones, A. J. Boult,— 
(CW. Deissner, Germany.) 

1857, Apparatus for PLartinc Straw, &c., H. James, 
London. 








SELECTED AMERICAN PATENTS, 


From the United States’ Patent Office Oficial Gazette, 


415,822, Ain Compressor, H. C. Sergeant, New York, 
N.Y.—Filed Janvary 4th, 1889. 

Claim.—The combination, in a compressor, of two 
single-acting cylinders of unequal calibre arranged in 
line with each other, being in free intercommunica. 
tion with each other and with the atmosphere or 
source of supply at their inner or adjacent ends, and 
having heads at their outer ends, a passage or conduit 





outside the cylinder between the said heads, a dis- 
charge valve in the head at the outer end of the larger 
cylinder between the said cylinder and said passage 
or conduit, an inlet valve in the head at the outer end 
of the smaller cylinder between the said cylinder and 
said e or conduit, two connected pistons fitted 
to said cylinders, the piston of the smaller cylinder 
being valveless, an inlet valve in the larger piston 
opening toward the outer end of its cylinder and dis- 
c valves in the head at the outer end of the 
smaller cylinder, substantially as herein described. 


416,172. Steam Pump, J. Maslin, Jersey City, N.J— 
Filed May Vith, 1889. 

Claim.—(1) The combination, in a pump and with 
the casing A thereof, having a horizontal diaphragm 
provided with an aperture therein, of a valve-seat 
casing set in said aperture, and a fastening device, 
as the bolt G and nut H, forgecuring said valve-seat, 
one end of said fastening device bearing on the centre 
of the valve-seat casting, and the other end having a 
een | in an imperforate seat on the inside of the 
base of the valve-chamber in line with said centre, 
substantially as described. (2) The combination, with 





a pump, of a casing A, having two horizontal dia- 
phragms and a vertical partition dividing that part 
above the upper diaphragm into two chambers, an 
ss into each chamber, an opening in the lower 
diaphragm, valve-seat castings set in all three open- 
ings and in parallel planes, and three perpendicular 
fastening devices, each having a bearing at one end of 
the centre of valve-seat casting, and another bearing 
on the casing directly in line with said centre, sub- 
stantially as described. 


416,273. Centre Bearinc PLate ror Cars, (|. 7. 
Schoen, Philadelphia, Pa.—Filed September 20th, 
1889. 

Claim,.—Centre bearing plates for railway cars, com- 
prising a plate provided with a projection whose 
centre is returned to the base line of the plate, and a 
matching plate provided with a projection to form a 
seat for the projection of the other plate, and having « 
connected centre bearing springing from its base line 
and extending beyond the projection and into the 
returned portion of the other plate, substantially as 








described. In centre bearing plates for railway cars, 
a plate provided with a curvilinesr projection, and a 
bearing piece for such curvilinear projection, and « 
bearing piece for such curvilinear — attached 
thereto and extending from the base line of the plate 
beyond the curvilinear projection, combined with 4 
matched plate fitted to said curvilinear projection and 
to the bearing piece, substantially as de . 








Epps’s CocoA.—GRATEFUL AND ComrortinG.—‘ By 4 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selected amma Mr. Epps has provided our breakfast 
tables with a delicately-fi d beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We ma oname "4 a fatal shaft by 
keeping ourselves well f ed with pure blood and « 

ly nourished frame,”— Civil Service Gazette. 
le Soaty with boiling water or milk. Sold only 
in packets, by grocers, labelled— James Eprs & Co., 


a Chemists, London.”. Also ers of 
Epps’s Afternoon Chocolate Essence.—{ADVT.] 
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TIME TESTS. 
By Ropert H. GRAHAM. 


In the testing of materials with autographic registering 
apparatus, such as that invented by Mr. J. H. Wicksteed, 
consisting of a revolving drum or cylinder, on the paper 
surface of which a pointer attached to the specimen traces 
the extension of the test piece for any given load, it is 
necessary to pay due attention to the scale of loads or the 
rate at which the load — so to speak —is delivered 
upon the specimen. 
Thus, for instance, in 
Fig. 1, let O X repre- 
sent ten tons of load 
on the horizontal scale 
delivered at the rate 
ai of a ton per second; 
then evidently the line 
O X will represent ten 

seconds of time as well 
as ten tons of load. 
But now let us suppose 
° x x that, on a _ second 
trial, the drum re- 
volves twice as fast as in the first trial; then the hori- 
yontal length of paper passing under the pointer 
attached to the extending specimen will be double the 
length passed in the first trial; so that, instead of ten 
tons being represented on paper by the length O X, 
they will be represented by O X' where O X! = 2X. 
But the extension of the specimen remaining the same 
for the same load, the point Y will be simply transferred 
to Y!, and the curve of extension will be projected from 
0 Y to O Y!, the abscisse of the latter being in all cases 
double of the abscisse of the former. In the second case, 
as in the first, O X? represents both ten tons and ten 
seconds, and X! Y? represents, as before, the stretch of the 
specimen under a load of ten tons. But now comes the 
crucial question—Is there any one particular rate at which 
the drum ought to revolve in order that the curve traced by 
the pointer may fully represent the characteristics of the 
test in every respect? Thus, for instance, if d y be the 
elemental increase in the length of the specimen correspond- 
ing to a — interval of time d t, then the velocity of 
ay 


4 ought to be really represented by the 
cf 
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extension 


tangent to the curve at Y. But it is manifest that the 
slope of the first curve at Y is steeper than the slope of 
the second at Y! ; hence it follows that, if the velocity of 
extension be really represented by the slope of the first, 
it cannot be really represented by the slope of the second 
curve. There can then be only one curve, the tangent of 
which really represents the velocity of extension at any 
phase of the test. The object of this short paper is to 
find the rate of revolution of the drum, so as to fulfil the 
condition of tangency in a particular case. 
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In Fig. 2, the ordinates of the parabola O E D repre- 
sent to the scale of 3°215 times the natural size the 
vertical displacements of a can containing a clayey sub- 
stance and suspended from a spiral spring, when struck 
by a leaden ball from a given height. During the first 
one-sixteenth of a second after impact the curve of dis- 
placement traced, by a pencil fixed to the can, upon the 
surface of a revolving drum, is a parabola, and the extent 
of vertical displacement at the end of that time is, let us 
say, 9 on the jin seale. During the same time the length 
of the developed surface of the drum passing under the 
point of the describing pencil in the horizontal sense is 
0 C = ljin., or 7 on the fin. scale; whilst the velocity 


of extension at D is : y = 1875. Now by a well-known 


d 

property of the parabola, the tangent at~ D bisects the 
abscissa OC in B; therefore, if the rate of revolution 
given to the drum were correct, we ought to have the 
relation, 

DC _ 1-875; 

whereas, as a matter of observation, the tangent at D 
exceeds this value. Hence, the rate of revolution is too 


slow, and we must find a point D? such that D1 C! = D C, 
whilst 
Di ¢1 


Bi C!} 
or such, that 
DC! 
oC 
This can be most easily done by projecting a line O D} 
from O, the tangent of whose inclination to O C is equal 
to 09375, or making an angle of about 48 deg. with O C. 
This line will intersect the horizontal line through D in 
the required point D'. 
The analyst who delights to lose his way in the thick 
and shady brushwood of functions and symbols, would 
most probably solve the same problem in the following 


=-93 D? Cc 


2 0 Gi = 1875 





= } (1-875) = 0-9875. 


fashion. The equation to the parabola, being of the form 
y*? = 4a 2, isin this case t? = 4a y, where t = O B and 
y = B E are the co-ordinates of any point E on the given 
arabola. But the co-ordinates of D are t = 7, y = 9; 
ence from 77 = 4.4.9, we obtain 
OA, 
which can also be found graphically, as shown in the 
figure, by setting off the perpendiculars F Aand B A 
from the ends F and B of the tangents at E and D. 
Now, the — of tangency, 
¥ 24D. 4: 
Tit OG 1875 
not being fulfilled, we conclude that the parabola O E D 
is a projection of the real parabola connecting space 
pl and time. Let then a1 be the new value of a, 
and ¢} the abscissa of D!, so that 


i= 


@=)] 


whilst the ordinate y! of D! remains as before equal to y, 
the old ordinate. Thus the equation to the new parabola 


will be 
ti? = 4a) Y; 
#\2 
és = 4 1 > 
i itwsais 
and, for the point D1 
(Z)' = 4at.o.. (1). 
n 


Again, differentiating the general equation to the new para- 
bola, we obtain 





dt Qain 
So that, when ¢ = 7, we must have 
18) 5 = 
™ Qa n’ 


in which equation, substituting the value of 2 a! 
derived from equation 1 above, we find n = 0°73. Hence 
the right length of roll to be passed under the pencil in 
the time ;'g of a second is 
OC} = ss = 9°6 on the tin. seale 
= 2-4in. 

Now, if the radius of the drum ber inches and the correct 
period of its revolution t, seconds, the length of roll 
passing under the describing pencil per second will be 
2mr/t, and in 7; of a second2 77/16 ¢,. But this last 
quantity is equal to 2°4in.; hence 


od 2°4 and ¢, 


that, if the radius r be 6in., the drum ought to make one 
revolution per second, in order that the curve traced on 
its surface may adequately represent the characteristic 
feature of this test in all respects. 

In order, then, that the natural slope of the curve may 
express the velocity of extension at any phase of the test, 
it is necessary that a special rate of revolution be im- 
parted to the drum. Hence the loose general statement, 
often made in text-books on mechanics, that ‘ the velo- 
city of motion is given by the inclination of the tangent 
to the axis of x,” is only true when the abscisse are 
plotted to a particular scale. In ninety-nine cases out of 
a hundred of the diagrams found in such works this con- 
dition of tangency is not fulfilled, its fulfilment in the odd 
case being a matter of pure accident. 

A second question, quite distinct from that here dis- 
cussed, is whether or not the extension of the test-piece 
is a function of the time. It seems natural enough to 
suppose that, just as an express train sets up greater 
vibration, and therefore greater stress in a bridge than 
does a slow train of equal weight, so a load quickly deli- 
vered ought to produce greater extension in a test speci- 
men than the same load applied at a slower rate. But 
whilst this increased steepness of the test curve is 
sensibly apparent in wire experiments, it is absent or 
imperceptible in bar and plate tests. Apart from this 
aspect of the question, it is fair matter for argument 
whether or not test curves, traced so as to fulfil the con- 
dition of tangency, observe a fixed law during the whole 
time, or any particular phase, of the experiment. In the 
case under discussion the curve is parabolic during the 
first one-sixteenth of a second; in the case of extension 
curves, from the elastic limit up to the plastic stage, the 
law would appear to be approximately cissoidal in many 
instances. 


= 1/6 (nearly); so 








ON A STANDARD OF EFFICIENCY FOR STEAM 
ENGINES. 
No. I. 


In the course of the discussion by the Institution of 
Mechanical Engineers, on the trials of the engines of the 
steamship Meteor, already considered in our columns, 
considerable stress was laid on the necessity for establish- 
ing a standard by which the efficiency of steam engines 
may be measured. The subject is one of some import- 
ance, and a good deal more will, no doubt, be heard of it. 

A favourite standard up to the present time has been the 
performance of a “perfect”? heat engine working on 
Carnot’s cycle. In some cases, however, the “ perfect” 
heat engine has been abandoned in favour of what may 
be termed a ‘perfect steam engine.” For further par- 
ticulars concerning this engine we may refer our readers 
to the “Mechanical Theory of Heat,” by Clausius, 
translated by the late Walter Browne. It may be 
proved that the maximum efficiency of a heat engine 


cannot exceed the fraction z © where T is the highest 


limit of temperature, measured from absolute zero— 
460 deg. below zero on the thermometer—and ¢ the lowest 
limit of temperature in the engine. Those who are not 
familiar with mathematics find it difficult to understand 
precisely what this fraction means, and for their benefit 





we shall briefly explain what it implies. 


When air or any other gas is permitted to expand 
without doing work its temperature remains unchanged. 
If, for example, a cubic foot of air, having a pressure of 
50 lb. on the square inch, and a temperature of 70 deg., 
were allowed to double its volume without doing work, 
its pressure would fall to 25 lb. on the square inch, and 
its temperature would still be 70 deg. In other words, 
its internal energy would remain unchanged. In like 
manner, if it were possible—which it is not—to compress 
it to half a cubic foot without doing work on it, its pres- 
sure would rise to 100 lb., and its temperature would be 
still 70 deg. It is right to say here that this statement is 
only quite true of a perfect gas; but air is so nearly per- 
fect that we need not concern ourselves with the differ- 
ence. Ifnow we allow the air to expand and do work 
by pushing a piston against a resistance, its temperature 
will fall. This is because the gas loses a portion of its 
internal energy, which is converted into work. Since 
then no heat is lost unless work is done during expan- 
sion, and heat is lost if work is done, it follows asa 
natural deduction that the fall in temperature miust bear 
some relation to the amount of work done. Further, it 
may be shown that the fallin temperature throughout 
the stroke of the piston always bears the same relation to 
the work done for every part of that stroke. Let us sup- 
pose that we have an engine in which air heated toa 
temperature of 300 deg. + 460 deg. = 760 deg. absolute, 
with a pressure of 200 lb. on the square inch, is supposed 
to expand behind a piston to such an extent that its tem- 
perature becomes absolute zero, or — 460 deg., then the 
whole of the heat which it originally contained will have 
been converted into work, and the air will have no pressure. 
This last statement can be proved very easily. If the air 
still retained any pressure, however small, it would be 
capable of doing work, and consequently of falling to 
some lower temperature; but the conditions laid down 
contradict this. We have no means of ascertaining 
by direct experiment what would be the condition of a 
perfect gas under the circumstances. Probably air would 
liquefy before zero was reached; but this is simply con- 
jecture. If it retained the gaseous state, however, its 
volume must be infinite, in order that it should be devoid 
of internal energy. Under the conditions of our hypo- 
thesis, however, the whole of the energy in the form of 
heat put into the air would be converted into work, and 
the efficiency would be absolutely the greatest; for T 
760-0 _, 


It is quite impossible, however, to work any engine 
under such conditions. That is to say, although we may 
make T as great as we please within certain wide limits 
—it may reach 3000 deg. in a heavy gun, for instance—t 
can never be zero. It follows that the whole of the heat 
put into any heat engine can never be converted into 


work, and the fraction tee. 


= 760, and#=0. Consequently we have 








expresses the proportion 


of the energy put into the engine in the form of heat 
which can reappear in the form of work. It must be clearly 
understood, however, that this is true only of an engine 
which does not waste heat by radiation or conduction, or 
in any other way. In a word, it holds absolutely true 
only of a perfect engine working within the given limits 


of temperature. =< 


¥ 
“is the fraction of the whole heat given to it which an 
engine following Carnot’s cycle converts into work. The 
engine takes in an amount of heat at the temperature of 
the source proportional to T; it rejects an amount of 
heat at a temperature of the receiver proportional to ¢. 
It works with a range of temperature extending from T 
to t, by letting down heat from T to ¢, and in the process 
it converts into work a fraction of that heat, which frac- 
tion will be greater the lower the temperature T at which 
heat is received.” 

It may be asked here, whether, if we know the limits 
of temperature in any engine, we can tell the amount of 
work it is doing. The general answer is that for practical 
engines we cannot, because we do not know what the 
unproductive losses of temperature are. But if we 
assume that the loss of temperature is all accounted for 
by the performance of work, then we can tell. The net 
work performed is equal to the fall in temperature T — t 
in Fahrenheit degrees, multiplied by the specific heat of 
the working fluid in foot-pounds at constant pressure. 

Before going further, it will be well to state what the 
Carnot cycle is, and give certain explanations which are 
not to be found in text-books. 

Let us suppose that behind a piston in a cylinder we 
have a given weight of air, say one pound, having a given 
volume and pressure. Any volume, weight, pressure, 
and temperature will do. The temperature is T. The 
cylinder, piston, &c., are supposed to be absolutely non- 
conducting, all but the cylinder bottom, which can alter- 
nately be heated up and covered by a non-conducting lid. 
We now apply a hot body, called by Clausius K, and the 
gas expands, pushing the piston before it, the pressure 
falling, as shown by the curve on an imaginary diagram, 
Fig.1. During this period 
the temperature of the 
gas remains unaltered, be- 
cause the heat imparted 
by K is all converted into 
work. The gas expands 
without losing any of its 
original store of energy, 
and its temperature re- 
mains unaltered. When 
the piston has reached the 
point B, K is supposed 
to be removed, and the 
non-conducting cover is 
puton. The air continues to push the piston before it, 


In the words of Professor Ewing, 
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1 It may perhaps be contended that we have not insisted that the pro- 
position is not strictly true unless the engine is “‘ reversible.” It is un- 
necessary for our purpose to do anything of the kind. We are not 





attempting to supply proof of the truth of propositions in thermo-dyna- 
mics. For these we must refer our readers to Clausius. 
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and as it now receives no heat, the work done on the 
piston comes out of the internal energy originally in the 
air. The curve proper to this portion of the stroke is B ¢, 
and the temperature falls to ¢. 

The piston has now to be pushed back to the point 
from which it started. It is evident that unless some 
change is made in the conditions, the work done in 
pushing it back will be equal to the work done by the air 
in expanding, and there can be no useful work performed. 
Toavoid this result, however, itis only necessary to prevent 
the air from accumulating energy, during compression, 
and this can be effected by taking measures to permit 
the heat which would be generated to escape. ‘To this 
end the non-conducting cap is taken off the cylinder end, 
and a cold body is placed there, called, in the passage we 
have quoted from Ewing, “the receiver.” We now push 
the piston back, reducing the volume and augmenting the 
pressure, but not the temperature of the air, and we get 
the curve ¢C. We have now to restore the air to its 
original condition. To do this we take away the receiver 
and replace the non-conducting cap, and continue to push 
the piston toward the end of the cylinder. The air will 
now continue to rise in temperature as well as in pres- 
sure. The curve C T will be drawn, and when the initial 
temperature T has been reached, everything will be as it 
was before. Now the work done by the gas from B to ¢ 
is precisely equivalent to the work done on the gas from 
C to T, because the augmentation of temperature from 
tto T is precisely the same as the fall of temperature 
from T to ¢, and we have shown already that in a perfect 
gas expanding or compressed adiabatically, that is, with- 
out receiving or losing heat extraneously, the range of 
temperature measures the work done. It follows, then, 
that we may take away the two adiabatic portions of the 
diagram, and we then see that the whole of the external 
useful work has been done during isothermal expansion, 
and the whole of the useless work has been done during 
isothermal compression; and the useless work is less than 
the useful simply because the pressure resisting the 
motion of the piston from ¢ to C was less than the pres- 
sure driving the piston from T to B, and the pressure was 
less because it was prevented from rising by keeping the 
air cool. 

Now it is possible to go further and show that such an 
engine is not only reversible; that is to say, that we can 
make it generate heat by working it, instead of generating 
work by heating it, but that itis the mest efficient engine 
which it is possible to make so long as the range of tem- 
perature T—tisthesame. For the proof we must refer 
our readers to almost any good text-bock. The sum and 
substance of the whole proposition is, however, simply 
that any engine which wastes no more heat than is abso- 
lutely necessary is the most efficient. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


China: Trade of North Formosa in 1888.—The year 1888 
has on the whole been satisfactory to all interested. Imports 
increased by £90,722, or 16°8 per cent. over 1887. Lead, pig 
increased by 73 tons, or 11°75 per cent., and in value from 
£15 5s. 1d. to £19 14s. 74d. per ton. Railway materials 
increased from 14 to 4947 tons, and in value from £617 
to £38,917. British shipping entering Tamsui and Kelung 
increased by 6805 tons, or 15 per cent., and de- 
creased in proportion of the whole from 74-05 to 70°5 per 
cent. The German competition and that of the China Mer- 
chant Company for our tea carriage between Tamsui and 
Amoy failed, but a German steamer has been running between 
these ports and Shanghai for the greater part of the year. 
Though the trade is hardly sufficient to give a steamer full 
employment, it is certain to increase largely. British mer- 
chants ought not to allow this promising trade to fall into 
foreign hands. Of the carrying trade from North Formosa, 
Great Britain takes 92, and Germany 6 per cent. The 
shipping event of the year was the arrival from England of 
two steamers, built for the Formosa Trading Company, a 
society organised by the Governor of the island on the advice 
of a former manager of the China Merchant Steam Navigation 
Company. The object was said to be the development of the 
resources of the island, but the real intention was to compete 
with the China Merchant Steam Navigation Company and its 
two allied English companies for the passenger traffic on the 
Yang-tze and between Shanghai and Tientsin. The China Mer- 
chant Company with the backing of the Governor frustrated 
this scheme, and the Formosa Trading Company is con- 
sidered defunct. The steamers were to be taken over by the 
China Merchant Company, but as this arrangement was not 
carried out, they were run by the Governor in a spasmodic and 
unprofitable manner. The steamers, which cost £59,000, are 
badly suited for the purposes they were intended to serve; 
and, it is said, cannot be made to serve profitably any pur- 
pose at all except at great loss. Export of coal increased by 
14,338 tons, or 116°6 per cent., and in value from 13s. 6d. to 
13s. 10}d. per ton. This increase scarcely measures the im- 
proved output, because much more coal has been used in the 
island at the arsenal, the Governor’s saw mill, &c. In the 
spring of 1888 a concession was obtained from the Governor 
by a joint stock company, to be called the Kelung and Féng- 
shan Coal and Timber Superintendency, with a capital of 
£120,000 raised from the Chinese in Canton and Hong Kong. 
The object of the company was to monopolise the exporta- 
tion of coal and wood from the island. Although the con- 
cession contained liberal powers, the undertaking fell through. 
The prospectus is full of inaccuracies, and, had the 
money been subscribed, it would certainly have been lost. 
The failure of the above scheme and the collapse of the 
Formosa Trading Company are proofs, amongst many others, 
that the Chinese are incapable of joint stock enterprise. Mr. 
H. C. Matheson, a young English engineer who has been in 
charge of the mines for near two years, much increased the 
output and improved the demand for the coal in Hong Kong 
and Shanghai; but the Chinese would not give him 
carte blanche as to expenditure and methods that alone could 
make a great success possible. Mr. Matheson has been put 
in charge of the railway, and the colliery handed over to a 
Chinese knowing nothing about mining, and from whom 
nothing but failure can be expected. If this coal were 
worked entirely under foreign control with sufficient capital, 
from 500 to 800 tons a day of as good coal as is mined in the 
East should be turned out. The difficulties to be taken into 





account are the very heavy rainfall, the broken and faulty 
nature of the strata, and the trouble of getting sufficient 
labour. The railway from! Kelung is being proceeded 
with ; as soon as it reaches New Chang Hua a new city is to 
be built there, and made the capital of the island, T’ai-pei 
Fu in the north, and T’ai-wan Fu in the south, being prefec- 
tural cities. It is intended to make Kelung the northern 
terminus of the railway, the port of the island from which 
its produce should be shipped direct to foreign countries, 
dispensing with Amoy as an entrepét of the trade. Steam 
saw mills are working under the charge of a young English- 
man, and cutting 800 sleepers a day for the railway. A 
brick-making machine has been imported from England. 
T’ai-pei Fu, the capital of the island, is lighted by electricity, 
the apparatus being in charge of native artificers. The 
Governor is desirous' to advance in every possible way the 
prosperity of the island, and welcomes help from every 
quarter. Any Englishman with proper credentials coming 
to bring a new invention or scheme is sure to receive a 
welcome and a full consideration of any proposal he may 
make. 

China: Ku-Shan-Tzu silver mines.—The United States 
Minister at Peking reports, as the result of a visit to the 
above mines: The Chinese Government has lately introduced 
American methods of mining into an extensive mining 
district in Mongolia. The locality selected is Ku-Shan-Tzu, 
a small hamlet, 150 miles north of the Great Wall, and fifty 
miles from Jeko, the capital of the province. At this point 
there are veins of lead ore, containing silver, and occurring 
in limestone. The Chinese works have been carrried on in 
precisely the same way as by the Greeks and Romans. The 
excavations in solid rock and the cutting out the ore was 
done by the workmen holding a sharp pointed chisel against 
the rock and striking it with a hammer until a small chip 
was broken away. The rock was broken away chip by chip, 
but the work was so laborious that the passages opened are 
all extremely limited in size. A peculiarity in the work of 
Chinese miners is the use of extremely heavy hammers, 131b. 
to 15lb. being an ordinary weight for single hand hammers. 
They also consider that steel should not strike steel, 
and consequently the face of the hammer is made of 
soft iron, which soon wears into a deep cup, forming a tool 
which no civilised miner could use with safety. The 
mine of Ku-Shan-Tzu has been excavated by these 
methods for a length of 500ft. and a depth of 300ft. There 
are five veins at the surface, 100ft. in depth; but 
lower down they run into each other, leaving two 
principal veins. The works are very extensive, and indi- 
cate a long period of working. In introducing the foreign 
method of work, the Viceroy of China—Li Hung Chang— 
obtained his men and machinery from the United States. 
Hoisting and pumping machinery was procured from the 
Union Ironworks, San Francisco, and the mine opened 
by a shaft 400ft. deep, with two compartments for 
hoisting and one for pump and ladder-way. Drifts or 
galleries in the direction of the vein have been opened at 
depths of 100ft., 200ft., and 300ft. respectively. The ore is 
mainly limestone, with a small portion of galena or sulphide 
of lead, containing enough silver to yield 20 oz. of fine metal 
to the ton of mixed rock. A concentrating mill to separate 
the limestone from the lead and silver, and containing 
machines to crush the ore, first to coarse and then to fine 
powder, was supplied by Fraser and Chalmers, of Chicago. 
When powdered, the ore is passed through water sizers and 
wire screens, from which it goes in streams of uniform consis- 
tency to the machines in which the separation of the valuable 
from the worthless part is effected. These machines are of 
two kinds: jigs in which the ore is tossed up and down by a 
stream of water, and low flat tables which receive the finest 
varieties and subject them to the action of a current just 
strong enough to wash away the powdered limestone, leaving 
the heavier galena to be swept off by strong jets of water. In 
both of these machines there is a continuous influx of ore 
and water, and an equally continuous discharge of the worth- 
less part called “ tailings.’”’ The silveris discharged continuously 
or not according toits proportion in theore. The mineral settles 
in boxes, and is thrown into a brick filter, from which it is 
removed to the furnace and fused with an admixture of iron 
ore found in the upper part of the mine. Asmelting furnace 
of the best type, with steel water jackets, such as are used in 
the large smelting works of Colorado, was ordered from 
Denver, but has not arrived. To serve a temporary emer- 
gency a small brick furnace was built and had made one 
successful run. The mine at the Ku-Shan-Tzu is about 
2500ft. above the level of the sea. At a distance of twelve 
miles south-east is the mountain and mine of Yen-Tung-Shan, 
rising 1000ft. higher. About twenty-five miles distant is 
another mine called Shan-Ton-Kén, which is not worked. 
All three mines are under the management of Mr. J. A. 
Church, formerly professor of mining in Columbia College, 
New York, and more recently the manager of some mines in 
Arizona. Yen-Tung-Shan is a network of extremely rugged 
mountain ravines. The vein is of great length and the 
Chinese call it the vein of five miles. As at Ku-Shan-Tzu 
there are several branching veins at the surface running 
together within 100ft. or 200ft. of the depth. In native hands 
the mine has produced much more than the one at Ku-Shan- 
Tzu. The amount of excavation indicates a large output, 
but the amount is unknown. Hoisting and pumping ma- 
chinery from the Union Ironworks, San Francisco, has been 
erected at Yen-Tung-Shan, and a shaft sunk to a depth of 
200ft. Work was commenced at Ku-Shan-Tzu because it was 
accessible to carts. As soon as the work is firmly esta- 
blished and in regular operation a similar concentrating 
mill will be set up at Yen-Tung-Shan, but all the smelting 
will be done at the former place. There are at the Ku-Shan- 
Tzu nine Americans, assayers, machinists, miners, and 
smelters, carefully selected from practical miners in the 
United States. A Chinese director resides at the mines, and 
there are about 300 natives employed. The outlay is between 
£1000 and £1250 per month. All machinery and stores 
must be hauled from Tung-Shan, a twelve days’ transit. 
Mongolia is reported to contain 180 known mines of coal, 
copper, gold, iron, and silver. It is expected that the succes- 
ful introduction of foreign methods will lead to the gradual 
development of other valuable veins. The iron mines are 
worthy of especial mention. There are five large outcrops of 
magnetic ore, two of which, at least, are as extensive as those 
of the most noted mines in the United States. There is 
valuable coking coal within eighty miles, and fair steam 
coal within a mile or two of the iron. The value of these 
mines has been brought to the attention of the Viceroy by 
Mr. Church, and their great merit will probably call for care- 
ful attention whenever China adopts a plan of railway con- 
struction with home manufactured rails. Success here in 
this initial movement means the opening of many other 


1 ENGINEER, 16th August, 1889, page 142. 































































































mines, the erection of foundries and furnaces, the construc. 
tion of railways, and the accession of a great population to 
Mongolia. The aim of Li-Hung-Chang, who has devoted 
much money and time to the Ku-Shan-Tzu mines, has 
always been that China should open mines and manufacture 
iron, and then construct railways. If these mines could pro- 
duce £104 a day, the problem of progress in China under 
American direction would be solved. ‘ My examination leads 
me to believe that this amount will be realised as soon as the 
machinery is all in place. The Chinese take great interest 
in the mines, and many seek employment in them.” Inq 
supplementary report the minister remarks :—* Information 
has been received at Peking that the miners in the Ku-Shan.- 
Tzu mines have struck a vein of silver, which will produce 
£125 to the ton. The amount expected to be realised is pro. 
bably exaggerated, but the find is something enormous.” 
China: Trade of Newchwang in 1888.—Compared with 
1887, there was in 1888 a decrease in the gross value of the 
trade entirely in imports, which declined by £123,796, or 
16:3 per cent., owing to the province of Shéngking being 
more or less devastated by floods during the autumn. It ig 
probable that but for this the business of 1888 would have 
exceeded that of 1887 in every respect. British shipping 
entering at and clearing from Newchwang decreased by 
13,832 tons, or 5°3 per cent., and in proportion of the whole 
from 62:2 to 58°3 per cent. Copper sheathing and yellow 
metal sheets decreased by 20 tons, or 38°4 per cent. Iron 
bar by 138 tons, or 23°55 per cent.; iron, nail rod, by 488 tons, 
or 35°3 per cent.; iron, old, increased by 30 tons, or 5:07 per 
cent. Lead, pig, decreased by 80 tons, or 83°45 per cent.; 
lead, red, white, yellow, by 1054 tons, or 42 per cent. Steel 
by 12 tons, or 13:15 per cent. ‘Tin-plates increased by 
99 tons, or 185 per cent. ‘Tin-slabs decreased by 
3} tons, or 13 per cent. The Chinese are becoming 
fully alive to the importance of the west frontier line 
separating them from Russia, and to the natural wealth 
of the country on their own side of the line. Gold 
abounds in Manchuria. Among the mountains in the north, 
in the Chinese territory, south of the Amur, where the river 
Nonni, a tributary of the Songari, has its source, are some 
rich gold mines which are expected to do great things. A gocd 
road and a telegraph line is projected from Tsitsihar on the 
Nonni to these mines, and will be completed in about a year 
and a-quarter. Machinery to the value of £2500 was pur- 
chased for these mines in England and Germany. From the 
inaccessible position of the mines this machinery was shipped 
through Japan to Vladivostock,with the idea of sending it up 
the Amur as far as Komarsk, whence the mines could be 
reached fairly easy. The Russian authorities refused to allow 
the machinery to be shipped on the Amur, so it was taken to 
Shanghai, came up through this port, and was carried over- 
land for a distance of at least 600 miles. There is no 
foreigner to superintend the mines. An American wanted 
£200 a-month salary, which the Chinese refused to give. A 
former magistrate of Kuan, Chéng-tzu, known as Li Taotai, 
is in charge of the mines; he is an enlightened man, but is 
not an expert. Both Chinese and Russians confine themselves 
to washing, and have not tried boring. There is gold dust in 
the rivers Songari, Usuri, and many others. An attempt was 
made to start a gold company in Kirin, with £25 shares. 
The natives showed no confidence in the enterprise, but 
would have invested readily enough if it was under 
foreign management.—The United States Minister at Peking 
forwards a translation of an article in a Chinese (Shanghai) 
newspaper of later date respecting these gold mines:— 
“There are gold mines in Hanchuria which may give a 
better account of themselves than any of our coal or iron 
mines. Some of the latter have not been successful, owing 
to the difficulties of transporting the metal to the places 
where it was required. Successful gold mining in China has 
been prevented by want of method. The P’ing-tu gold 
mines, on the Shantung Promontory, employ about 10,000 
persons. The working expenses are £200 a day; but the daily 
output is only 30z. of gold. Since Prefect Li assumed the 
direction of the Amor mines, the working has been carricd 
on with wonderful energy, and a subsidiary mine opened. 
The production had at the end of April, 1889, risen to 
between 50 and 60 oz. of gold dust. The number of men 
employed was from 500 to 600. The number, it is hoped, 
will be raised to 3000, and the daily output to 3000z. These 
mines of Hei-lung-Kiang, lie near the frontier of the Russian 
Amur territory. There are the Tung-Kin Shan and the Si 
Kin Shan mines, worthy of being named beside the Australian 
and Californian mines. Here stretches a gold vein 416 to 
520 miles long, waiting for capitalists to supply the working 
capital. Though the way these mines were worked was not 
alluring to investors, we may now hope that more confidence 
will be felt and the mines developed. According to the 
Russian treaty, the Hing An Ling range of hills separates 
our territory from that of the Russians. The mines under 
Prefect Li’s superintendence on those mountains are some 
seventy-three or eighty-four miles from Moh Ho. All pro- 
visions for the miners must be imported overland from 
Saghalin Vai Bluchmir, a distance of 1560 miles through 
Moh Ho, passing through Russian territory on their way. 
Prefect Li intends to render it possible to bring everything 
necessary for working the mines from China, partly 
by employing steamers and partly by opening new 
roads.”—Some idea of the profits out of this virgin 
country may be gathered from the following account 
given by a gentleman who knows the country and has been 
near the El Dorado: ‘Some mines in Russian territory were 
worked in 1888 by a Russian company on condition of 
selling all the gold to the Russian Government. Their net 
profit in five months was £621,000. A Russian railway is 
said to be contemplated from Samarcand to Stretinsk, nearly 
2000 miles, whence the Amur is navigable by steamers. The 
Central Siberian Railway to Irkutsk, which is to be com- 
pleted shortly, will doubtless be continued round the south 
end of Lake Baikalin Stretinsk, and thus connect Kuropean 
Russia with the North Pacific Ocean. A short line is also 
projected from Vladivostock to Hinka, about 100 miles, and 
thence up the Usuri. 
China: Russian kerosine in Ningpo.—The United States 
Consul at Nin reports :—‘*I have to draw attention to a 
new factor in the import of kerosine oil. American oil had no 
rival here for the past years; but in the half-year ending June 
30th, 1889, Russian kerosine to the amount of 283,700 gallons 
was imported here. The American oil imported during the 
same period was 522,340 gallons.” 








Roya. InstiTuTION.—The Rey. Canon Ainger will begin a course 
of three lectures ‘‘On the Three Stages of Shakspeare’s Art,” on 
Thursday, the 13th of February, and Lord Rayleigh will begin a 
course of seven lectures ‘‘On Electricity and Magnetism,” on 
Saturday, the 15th of February. 
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THE STANLEY EXHIBITION OF CYCLES, 1890, | during the show, with the object of discontinuing the annual 


Te thirteenth annual exhibition of cycles was held at the | 
Crystal Palace, Sydenham,last week, and so large was the num- | 
ber of exhibits that the spacious nave provided insufficient floor | 








room, necessitating the use of the concert-room and several] 
of the courts. Upwards of 200 firms exhibited, and the 
number of cycles staged was over 1500. Owing to the ever- 
increasing popularity of the rear-driving safety bicycle, it 


would be safe to put down at least &5 per cent. of the exhibits 
to this type of cycle. The novelties and ‘“ fads’ exhibited 
showed a marked decrease on previous years, and the trade | 








seems now in a fair way to settle down to fixed patterns. So 
strong is the feeling in the trade that patterns will not alter 
within the next few years, that several meetings were held 
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exhibition for the present. 

The most conspicuous innovation in cycle construction is 
the use of pneumatic tires. These tires are hollow, about 
2in. diameter, and are inflated by the use of a small air- 


Fig. 2 























pump. They are said to afford most luxurious riding, the 
roughest macadam and cobbles being reduced to the 
smoothest asphalte. Not having had the opportunity of test- 
ing these tires, we are unable to speak of them from 


| 

| mutually support each other and divide the work between 
them. This wheel appears to have all the radial rigidity of a 

| tangent wheel, with the vertical elasticity of a direct spoke 
wheel. Another novelty relating to wheels is the Mobilis 

| Radius wheel exhibited by Messrs. Reinhold and Co. We 

| give a section of the hub of this wheel in Fig. 2, from which 
it will be seen that the spokes are attached to the flanges of 
the hub a by means of nipples i having spherical heads, the 
object being to relieve the spokes of the great torsion they 
are subjected to when going over hilly and rough roads. We 





believe this principle of construction has been tried before, 
but found wanting in actual practice. 

In ordinary bicycles no radical changes have been made. 
For road work the size of the trailing wheel has been increased 
and the position of the saddle placed further back, thus giving 
the machine increased stability. The steering head or joint 
is now almost universally of the socket type with ball bearings. 
We illustrate a machine of this type by Fig. 3, which shows 
a Premier Rational ordinary manufactured by Messrs. Hill- 
man, Herbert, and Cooper. Only one other ordinary bicycle 








practical experience ; but looking at them from a theoretical 


| point of view, we opine that considerable difficulty will be 


experienced in keeping the tires thoroughly inflated. Air 


under pressure is a troublesome thing to deal with. From | 
| the reports of those who have used these tires, it seems that 
Tf this is so, we fear | 
their use on rear-driving safeties— which are all more or less | 
| addicted to side-slipping—is out of the question, as any | 


they are prone to slip on muddy roads. 


improvement in this line should be to prevent side slip and 
not to increase it. Apart from these defects, the appearance 
of the tires destroys the symmetry and graceful appearance 
of a cycle, and this alone is, we think, sufficient to prevent 
their coming into general use. From tires we turn to wheels, 
and this affords an opportunity of dealing with one of the 
really useful inventions in the exhibition. We refer to the 
triangulated wheel, exhibibited by the Pilot Cycle Company, 
of Maidenhead. We illustrate this wheel by Fig. 1. 
It will be seen that the spokes are twisted where they cross, 
each spoke being brought back to the same side of the joint 
from which it started, instead of continuing to the opposite 
side, as is the case in all other tangent wheels. Each spoke 
therefore joins with its fellow two triangles, the opposite sides 
of which consist of the wire; the consequence of which is that 


the tightening of any one wire also tightens the spoke forming | 
the other two sides of the triangle, thus the two spokes | 


= WENMINSON 


| calls for attention, and that is one exhibited by Mr. Edwards, 
of Rhydwen. It has a lever driving action with a rolling 
fulcrum, and seems to be all that can be desired in the way 





This machine is illustrated by Fig. 4. 
In the frames of rear-driving safety bicycles the diamond, 
or quadrilateral, frame is evidently the most popular; though 


of a lever action. 
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there is apparently a diversion of opinion as to the best con- 
struction of this type of frame. Some manufacturers make 
the members of the frame single and some double; some stay 
the frame by straight stays, as illustrated by Fig. 5, others 
make the stays curved, as illustrated by Figs. 6 and 7—the 
former being the Referee, manufactured by Messrs. Morris, 
Wilson, and Co., and the latter the Mohawk, manufactured 
by Messrs. Thomson and James. The frames of these two 
machines have become exceedingly popular, as, while possess- 
ing the necessary strength, they have not the rigidity of the 
straight-stayed diamond frame. A novelty in the construc- 
tion of frames was shown by Mr. Cocks, of Brentford. We 
illustrate this by Fig. 8, as we consider it to be one of the 
best frames in the show. It will be seen that it is of the 
duplex type, and that each side of the frame consists of one 
length of tube, thereby avoiding the use of heavy joint pieces. 
Mr. Cocks’ machines are also fitted with an antivibration 


rafters are of iron, and of a very light and elegant design. 
Between the columns brickwork is filled in. The roof is 
partly covered with galvanised corrugated sheet iron, but a 
space of 25ft. on each side of the ridge is of glass. 

At one end of the building is a 16-horse power engine, 
which drives the shafting for the fans, and a square shaft for 
one of the overhead cranes, also the rope for the other 
overhead crane, and shafting from which the machine 
tools are driven. At the other end of the main build- 
ing a hand-power travelling crane, capable of lifting 10 
tons, moves crosswise. Along the centre of the shop a railway 
runs throughout the entire length. By means of this railway 
and the before-mentioned crane at the end, all heavy forgings 
leaving or entering the building are loaded into or unloaded 
from the trucks. 

At the same end of the main building outside, and arranged 
in a row, are five tanks, converted from old vertical plain 








head of a novel type. The socket of the head is fitted 
with a row of balls at each end; these balls do not 
run in the usual radial grooves, but in axial grooves cut 
longitudinally in the steering post at equidistance from each 
other, so that the head is free to turn on and move vertically 


with respect to the steering post on the same ball bearings, | 


and the whole is so arranged that the wear in all directions 
is adjusted by one cap. We believe this to be an entirely new 
construction of bearing, and we understand that the inventor 
has had many inquiries with respect to its application to other 
purposes. Messrs. Guest and Barrow, the makers of the British 
Star spring frame bicycle, exhibit a safety, the frame of which 
is entirely constructed of lengths of rim steel bolted together, 
no parts being brazed. Owing tothe diagonal brace and addi- 
tional prong to the lower back fork, the frame is immensely 
strong and cheap withal, as all setting and cleaning of the 
frame after brazing is avoided. Messrs. Humber and Co., 
whose exhibits are as usual conspicuous by their splendid 
finish, show an improved type of their self-steering safety, 





which is illustrated by Fig. 9. It is claimed for this 
machine that it can be ridden with ease and safety with- 


out the use of the hands. If this is so, it is destined to produce | 


a revolution in the construction of this ty of bicycle, as 
it is this inability to steer without the use of the hands that 
places this type of machine at a disadvantage as compared 
with the ordinary bicycle. We await with interest the 
promised trial of this machine. Messrs. Ellis and Co., 
show a machine, for which they claim equal facility 


of steering. It will be seen from Fig. 10, which illustrates | 


this machine, that the steering head is placed at an angle 
very similar to that on Humber’s self-steerer; but the 
handles are brought back to a convenient position for the 
rider in a novel manner. The prongs of the front fork are 
extended upwards, outwards, and rearwards, and carry at 
their extremities suitable shaped handles. The usual 
transverse handle bar and steering post is therefore dis- 
pensed with. 

From the number of safeties adapted for the use of ladies, 
it seems as if bicycling was becoming popular with the 


weaker sex, and we are not surprised at it, considering the | 


saving of power derived from the use of a machine having 
only one slack. One of the best machines exhibited for the 
use of ladies is that manufactured by the Success Cycle 
Company, and illustrated by Fig. 11. By the use of a 
detachable stay—shown in dotted lines—the machine may 
be made rigid when used by men. 

(To be contin ued.) 








NEW FORGE, CENTRAL ENGINEERING WORKS, 
WEST HARTLEPOOL. 


Messrs. Witt1am Gray anp Co., the well-known ship and 
engine builders, and ship-owners of West Hartlepool, have 
just made an important addition to their Central Marine 
Engine Works. For some time the demand for heavy forg- 
ings, such as are required in ship and engine building on the 
North-East Coast, has been in excess of the supply. Asa con- 
sequence the market value of such work has risen from 30 to 50 
per cent., and even at the enhanced prices it has been 
difficult to get orders executed within reasonable time. 

In view of this increased demand, no inconsiderable portion 
of which is from their own departments, Messrs. William 
Gray and Co. have recently built a magnificent forge, and 
fitted it up with all modern facilities and appliances. The 
main building is 500ft. long by 85ft. broad, and 36ft. high to 
the eaves. It is upon wrought iron columns formed of two iron 
joists, with cast iron distance pieces inserted at intervals, and 
strapped together with wrought iron clamps. The principal 


| cylinder boilers 27ft. high by 8ft. Gin. diameter. These are 
| used as reservoirs to store the rain-water which comes from 
the roof. This saves so much town water, which would other- 
| wise have to be paid for, and also is a convenient supply in 
| case of that water being at any time turned off. 
| The framework of the main building and roof is not new; 
| indeed, it originally formed part of the Antwerp Exhibition, 
| held a few years since, and subsequently did service at the 
| Liverpool Exhibition. Besides the central railway, which is 


| on the floor level, there are two others, one on either side, | 


| entering the building from the same end, and running on gan- 


tries. On these lines the coal trucks enter, their contents being | 


tipped close to the several furnaces. Halfway along the build- 
ing on one side is an annexe containing the hydraulic pumps, 


hydraulic mains is 1250 1b. per square inch. Under a con- 





| the accumulator, and the store house. The pressure in the | 


with two furnaces and two cranes. Three of the cranes are 
worked by hand, and the other—made by the Grange Iron. 
works Company—is a hydraulic one. 

Next in order comes a welding or bossing hammer, by Davis 
and Primrose. This is on a girder 37ft. long, supported at the 
ends on substantial columns. The falling weight is 20 cwt 
and the stroke 5ft. Gin. It is principally intended for manipu. 
lating stern and rudder frames. It is provided with two hand 
cranes of 24ft. radius, each capable of lifting 2 tons; also two 
15-ton steam cranes. Then follows a 20 cwt. hammer by Glen 
and Ross, with two furnaces and two hand cranes, capable of 
lifting 20 ewt. each; and a 12 cwt. hammer with one furnace 
— fire, for making fire-box bridge stays and similar 
work, 

At this point the shop is divided longitudinally into two 
parts by a row of columns carrying a beam, on which, and on 
a similar beam near the left-hand side wall, two travelling 
| cranes work. The right-hand side of the shop, so divided, is 
| used asa smith’s shop. This department contains twenty 
| fires and three smith’s hammers, varying from 1 to 8 ewt, 
| each; also a Rider’s forging machine, a cold saw, an “Oliver,” 
| a rivet-making plant, and a stamping machine, worked by a 
| slipping belt. ‘ 
| The left-hand side of the building, which is under the 
| travelling cranes, is used as a heavy tool shop. It contains a 
| double-table planing machine by James Spencer and Co., of 
| Hollingwood, Manchester, capable of planing work up to 20ft. 
| long by 7ft. Gin. broad, by 6ft. high; or two pieces at the 
| same time, 20ft. by 3ft. 9in. by 6ft.; a slotting machine by 
| Sharp, Stewart, and Co., with 30in. stroke, and furnished with, 

a compound and rotating table; another slotting machine, 
| with 20in. stroke, by Holdsworth, of Leeds, with similar table; 

a pintle-turning and gudgeon-boring machine by Noble and 
| Lund, of Newcastle; a screw-cutting machine, and two 
| Shaping machines with 14in. stroke; a four-spindle drilling 
| machine for stern frames and rudders by Buckton, arranged 

like a planing machine; a multiple drilling machine by Whit- 
| worth; a 26in. self-acting screw-cutting lathe with 22ft. bed, 
| by Dron and Sanderson, of Glasgow, with double rest; a 16in, 
similar lathe by Butterfield, of Keighley, with bed 26ft. long; 
and a vertical boring mill. Over these heavy tools are two 
| power cranes, one capable of lifting 10 tons and driven by a 
square shaft, the other capable of lifting 7 tons and driven 
by a rope. 

The fans for supplying blast to the furnaces are two, of the 
Schiele type, and 5ft. diameter each. There are two distinct 
blast pipes running the entire length of the shop, composed 
of glazed sanitary ware. One or other is within reach of 
every furnace, thus forming a duplicate system, either half of 
which could be made to supply all the furnaces, in case of 
| breakdown of the other half. There are no bends between 
the fans and the outlet branches. 

Tt will be seen that with such a complete plant as has been 
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tinuation of the annexe are two large double-ended marine 
| boilers, each having six furnaces. These boilers are pressed 
to 100 lb. per square inch, and supply all the hammers and 
the more important engines within the building. 

The heating furnaccs have attached to them vertical plain 
cylinder boilers, with a T-shaped flue in each. This flue is 
entirely below the water level. The chimneys are on elbows 
connected with the upper ends cf the flue, and they pass out 
at the roof, where they are in each case furnished with a 
| damper. It not being thought desirable to press these vertical 
boilers to more than 40 lb. per square inch, their safety-valves 
are loaded accordingly. Steam at that pressure is drawn from 
them, to work the steam engines on the cranes, and for other 
similar purposes. A large Worthington pump placed in the 
annexe draws its feed supply from these boilers, and forces it 
into the marine boilers against the higher pressure therein. 
The conversion, therefore, of water into high-pressure steam 
is effected in two stages. 

Entering the shop at the railway end, and passing the 10- 
ton overhead crane, the first tool seen is a 7-ton steam 
hammer, double-acting but not self-acting. This hammer is 
provided with four furnaces, two on each side; and four 
hydraulic 15-ton cranes. The arrangement is such that the 
two furnaces and two cranes on one side, or the two furnaces 
and two cranes on the other side, can be used with the 
hammer alternately, thereby preventing the loss of time which 
would otherwise occur in waiting for heats. The cylinder of 
this hammer—which is of the Morrison type—is 32in. in 
diameter, and the stroke is 7ft. The weight of the anvil block 
is 30 tons. It is placed upon three layers of 12in. timbers, 
below which is a block of concrete, 20ft. square by 15ft. thick. 

The next tool is a 5-ton hammer, by Glen and Ross, of Glas- 
gow. This has a cylinder 30in. diameter and 6ft. 6in. stroke. 
The anvil block weighs 22 tons. It is provided with two 10- 
ton steam cranes and two furnaces on each side as before. 
All furnaces are heated by coal and not by gas. 

Next come two single frame hammers, arranged back 
to back, the central railway running between them. One 
of these is by Glen and Ross, of Glasgow, and the other 
by Davis and Primrose, of Leith. Each hammer is provided 
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FORGE, CENTRAL ENGINEERING WORKS. 


described, Messrs. William Gray and Co. are now in an excel- 
lent position to supply the heaviest work with the utmost 
| rapidity. Forgings can be made, machined,Jand finished 
| ready for use without leaving the shop, and therefore without 
| interfering with the marine engine works proper. The 
| number of men employed in this department is about 200, and 
| the output is expected shortly to reach 180 tons of finished 
forgings per week. The accompanying drawings, page 110, will 
| illustrate the more important points of this description 
without further explanation. It will be seen that on account 
of its length it has been necessary to divide the principal 
illustration, the right end of the upper half corresponding 
to the left end of the lower half. 








TENDERS, 
LONG EATON WATER SUPPLY. 

List of tenders received by the Long Eaton Local Board for 
works of water supply:—Section 1, for sinking well and driving 
headings, to obtain a supply of 1,400,000 gallons per day. Sec- 
tion 2, for erecting engine and boiler house, pumping machinery, 
engineer's cottage, constructing covered reservoir, and providing 
and laying all mains and apparatus. Mr, Geo. Hodson, M. Inst. 
C.E., F.G.S., engineer, Westminster, 8.W., and Loughborough :— 


= Section 1. Section 2. Total. 
Name. £ 8.4. Ss «4. £ s8.d. 
Chas. Green, Rotherham .. 6107 0 0 .. 36,800 7 1... 42,007 7 1 
S.and E, Bentley, Leicester.. 2910 0 0 .. 34,74) 0 0 .. 37,650 0 90 
J. Tomlinson, Derby .. .. 3485 0 0... 32,965 0 0 .. 36,450 0 0 
Holme and King, Liverpool.. 273417 4 .. 83,510 16 7 ., 86,245 13 11 
Wm. Jenkins, Leamington.. 2656 10 0 .. 33,519 10 0 .. 36,176 0 0 
H. Vickers, Nottingham .. 2800 0 0... 32,600 0 0 .. 35,400 00 
Fotherby and Son, Burnley... 2236 010 .. 32,879 7 8 .. 35,115 8 6 
H. Shardlow, Nottingham .. 1963 0 0 .. 82,837 0 0 .. 34,300 0 0 
J. F. Price, Nottingham .. 2463 0 0 .. 31,131 0 0 .. 33,594 00 
Engineer's estimate... _ a — .. 85,701 0 0 








Tur Education Department at St. Petersburg has just 
published statistics according to which only 12 per cent, of the 
population of Russia could read and write. e number of 

rimary schools is 38,000, for a population of 100,000,000. In 
ulgaria, 7°5 per cent. of the population can read and write. 
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RAILWAY MATTERS. 


Tur Malta Standard states that the local railway has 
stopped running, owing to the defective state in which the engines 
are, and the company has not the means to effect the necessary 
repairs. 

Mr. Meyer, a member of the Volksraad for Witwaters- 
rand, is e with a commission to select a site for constructing 
a railway and traffic bridge across the Vaal, to connect with the 
railway system of Cape Colony, and more especially with the Coles- 
berg and Bloemfontein line. 


In a Ministerial Order, published on the 81st ult., the 
Portuguese Government authorises the working of the last section 
of the Delagoa Bay Railway from Incomati to the Transvaal frontier. 
By this Decree the whole line is now placed under the administra- 
tion of the State. 


ComMENTING on the letter from the Russian explorer, 
M, Jelissijeff, which it published on the 30th ult., the Vovoe Vremya 
declares that the making of a Chinese railway from Pekin to 
Girin absolutely necessitates the construction of the Siberian Rail- 
way, in order that the Russian frontier may be rendered secure. 


A DuRBAN conmuapendant of the Times telegraphing on 
the 24th inst. says, the railway from Lourengo i to the 
Portugese frontier was completed to-day. President Kriiger has 
stated that as soon as the Volksraad has accorded its sanction 
next May, the Netherlands Company will begin the extension of 
the line to seven different points. When the line reaches the high 
veldt, extensions will be made from Natal and Bloemfontein. 


Tre Dutch Government has submitted to the Second 
Chamber a Bill authorising the taking over of the Rhenish Railway 
by the State, and the division of the entire railway network between 
the Dutch Company and the company working the State Railways. 
The objects of the measure is to secure a better administration of 
the international and national lines. The cost of carrying out 
the scheme is estimated at forty-five million florins, which will be 
raised by a loan bearing 3 per cent. interest. 


Tue new railway mileage built in 1889 in the United 
States was less than in any year since 1885, According to the 
Railroad Gazette, the total mileage was 5300 miles in the United 
States, 827 miles in Canada, and 434 miles in Mexico. A striking 
characteristic of the year’s building was in short additions to 
existing lines. Reports from thirty-six companies show a total of 
70,546 freight cars built during the year, and complete returns 
will bring the output higher than the preceding year, when it was 
71,719 cars. 


Tue Siamese Government has decided to construct all 
railways of standard gauge, namely, 4ft. 84in. The projected rail- 
way east from Bangkok to the Mekong River, about 440 miles long, 
has been favourably launched, Sir Andrew Clarke’s syndicate 
offered to find half the capital and construct the line, charging 10 
per cent, commission on the cost price. The first section of fifty- 
five miles to Patrew will be begun immediately. The Colonies and 
India says half the capital will be found by Siam, and the company 
will be formed under  nebate laws. 


Ar the last meeting of the Forth Bridge Railway 
Company held in Edinburgh, a report was read which stated 
that the capital created, namely, £2,125,000, had been called up, 
and the total expenditure upon the bridge had exceeded £3,177,000. 
The directors had no doubt the bridge would be quite ready for 
traffic when the Prince of Wales opened it on the 4th of March, 
and the railways approaching it would also be in working order by 
that time. The meeting resolved to raise £200,000 additional 
capital. The directors afterwards visited the bridge. 


Tue recent fortunate escape of a dozen injured persons 
from a train wreck on the Chesapeake and Ohio, where continuous 
steam heating was used, followed, says the Railroad Gazette, by the 
burning of five cars, including a large quantity of valuable over- 
land mail, on the Union Pacific, January 9th, has afforded a forcible 
argument for safe apparatus. The Union Pacific derailment was 
caused by a broken switch rail, and the fire started from the Baker 
heater in the mail car. On the same road, two days later, another 
mail car was set on fire by an explosion in the coil of a heater, and 
some of the mail was destroyed. The Americans are dreadfully 
slow people in some things. 


Ir is not many years since the mere notion of a ship 
railway seemed absurd, now it is quite taking a place in many 
minds. In an article on ship railways, published in esearch for 
February, Mr. Richard Holland mentions that the new form of 
ship railway cradle designed by Mr. W. Smith, M.I.C.E., of Aber- 
deen, will be shown by a large model in the forthcoming Edin- 
burgh Exhibition. It is also mentioned that the estimated cheap- 
ness of transit by ship railway may, if realised, result in the 
common transit of ships iniand at no very distant date. Sir John 
Fowler proposed a ship railway in 1873, to cover the difficulty of 
crossing the first cataract of the Nile. 


THE proposed extension of the Sceaux Railway by 
underground along the Boulevard St. Michael, in Paris, has given 
rise to some difficulty as to the site fora station. The Orleans 
Company wanted at first to remove its old station from the Bar- 
ritre d’Enfer to the Place Médicis; but as this would necessitate an 
encroachment on the Jardin du Luxembourg, the consent of the 
Senate to this transfer could not be obtained. The company then 
secured a site at the junction of St. Michael and the Rue Monsieur- 
le-Prince. But here another difficulty arose. The authorities at 
the Paris Observatory objected to this proximity of a station, on 
the ground that their delicate astronomical instruments would be 
disturbed. Accordingly M. Yves Guyot has appointed a committee 
of two astronomers and two engineers, presided over by M. 
Chauchat, State councillor, to examine into these objections, and 
to ascertain whether the probable inconveniences complained of 
might be obviated. 


A NEW and important stage has within the last 
few days been reached in the railway rates ‘inquiry by the 
opening of the case for the traders. Some very remark- 
able figures were quoted by Mr. Balfour Browne, Q.C., on 
the subject of terminal charges, particularly with regard to 
mineral traffic. Some of the companies, for example, proposed to 
charge 6d. at each end for terminals in small towns, and 8d. in 
large towns, If such a course were permitted the North-Eastern 
Company would, it is shown, be actually Comes as much as 
66 per cent. of the gross receipts for mineral traffic over their lines 
during the year. Obviously the proportion is excessive. It is pointed 
out that the cost for similar dation in tion with the 
private sidings of members of the L hire and Cheshire Coalowners’ 
Association is not from 6d. to 8d., but only from 2d. to 3d. It has 
been well argued that classification should be more complete. In 
the Railway Clearing-house books no fewer than 4000 articles are 
specified, and there are fully 3000 articles habitually carried by the 
companies ; but in the proposed classification only 1400 or 1500 
articles are specified, The significance of this discrepancy will be 
understood when it is remembered that, strictly interpreted, the 
schedules will give the railway companies power to charge for un- 
enumerated articles at the highest rate. It is eminently satis- 
factory to learn that the companies have, in consequence of these 
facts being made known, stated that if the Board of Trade desire 
greater particularity they are perfectly ready to give it. There is 
an immense amount of work. The Commission wishes to get 
through their English work this month, and then to begin taking 
evidence in Scotland. But it is doubtful whether they will be 
able to accomplish this. 











NOTES AND MEMORANDA. 


ACCORDING to a paper on “ The Atomic Weights of the 
Elements,” by Delauney—Compt. Rend.—‘ when the elements are 
arranged in the order of their atomic weights, each atomic weight 
differs from that immediately preceding it by the square root of a 
whole number. This number is variable, but is always harmonic, 
poe ify contains as primary factors only the numbers 1, 2, 3, 
and 5,” 


AccorpI1NG to the law of 1824, the gallon is equal to 101b. 
avoirdupois of distilled water, and the capacity of the imperial 
gallon thus became 277°274 cubic inches, representing 70,000 grains. 
A cubic foot of water was reckoned to weigh 62°321 lb. avoirdu- 
pois. The Standard-office now reports that the real weight of this 
cubic inch of water is 252-286 grains instead of 252°458 grains. 
The gallon of water of 10lb. now, according to this, requires a 
capacity of 277°463 cubic inches instead of 277:274 cubic inches, 
pwc the pint becomes 34°683 cubic inches instead of 34°659 cubic 
inches. 


WRITING on “ Cistern Deposits,’ Mr. A. 8. Chapman 
gives—Chemical News—the results of analysis of three deposits 
taken from a copper cistern, in which water had been softened by 
the Clark process. In two cases the material was very hard and 
stony, and the lime found in excess of that present as carbonate 
bore a relation to the silica corresponding nearly with that 
required by a salt of the composition 2CaSi0,, 3CaO—probably as 
a hydrated compound with t mols. H,0. The third sample was 
softer, and, besides copper and carbonic anhydride, contained 
also much silica and arsenic, 


Mr. J. E. Enkuaar (Journal, Chemical Society, No. 
324) has made a number of experiments in order to ascertain the 
origin of the nitrous acid which is formed in potable water, whilst 
the quantity of ammonia gradually becomes less. The conclusions 
at which he arrived are as follows :—No oxidation takes place when 
the water is boiled before the experiment ; it occurs to a far less 
extent in distilled water. ‘‘The nitrous acid is formed by the 
oxidation of ammonia under the influence of microbes probably 
identical with the bacteria which play such an important part in 
nitrification. ‘These microbes do not seem to develope in distilled 
water, but they multiply rapidly in water containing calcium car- 
bonate and organic matter; they are killed or paralysed by free 
acids, The nitrous acid does not appear in the water until some 
days after the introduction of the oxidising microbes.” 


At a recent meeting of the Chemical Society, a paper 
was read on ‘‘ A New Method of Estimating the Oxygen Dissolved 
in Water,” by J. C. Thresh, M.B. The process is based on the 
observation that whereas, in absence of oxygen, nitrous acid and 
hydrogen iodide interact to form iodine, water, and nitric oxide ; 
in presence of oxygen the nitric oxide becomes re-oxidised, and, 
serving as a carrier of the oxygen, an amount of iodine equivalent 
to the oxygen present is liberated, in addition to that resulting 
from the initial action of the nitrous acid; hence, deducting the 
amount liberated by the nitrous acid and by the oxygen dissolved 
in the solutions used from the total amount, the difference will be 
that corresponding to the oxygen dissolved in the water examined. 
The solutions used are :—(1) a solution containing ‘5 gram sodium 
nitrite and 20 grams potassium iodide in 100 c.c.; (2) a solution of 
7'75 grams sodium thiosulphate in 1 litre, 1 ¢.c. of which corre- 
sponds to 0°25 milligram of oxygen; (3) a clear solution of starch; 
and (4) dituted pure sulphuric acid (1: 3). The apparatus required 
is a very simple one, 


Ata late meeting of the Society of Amateur Photo- 
graphers of New York, Mr. Ernest Edwards read a paper on “‘ Photo- 
gravure Processes.” There arefourleading lines of photo-mechanical 
printing methods—photo-engraving, photo-lithography, photo- 
gelatine, and photogravure. Photo-engraving is understood to 
mean “cuts to print with type.” Photo-lithography is the process 
by which a stone is — for ordinary lithographic printing by 
photography instead of by hand. In both photo-engraving and 
photo-lithography the prints must be made in dots or lines, but by 
an ingenious device the half-tone of the photograph is closely 
imitated. This is effected by breaking up the half-tone into a 
series of very fine dots or lines. The methods mostly in use are 
those which give true photographic half-tone. There are the 
photo-gelatine and the photogravure methods. The photo- 
gelatine process is known under a multitude of names—albertype, 
heliotype, artotype, lichtdruck, indotint, collotype, are some of 
them, but they ah mean the same thing, that is, printing from the 
surface of a layer of gelatine, variously supported, and on which a 
printing image has been produced by light. 


A PAPER on ‘A New Method of Tempering Steel” was 
read on Monday night before the London section of the Society of 
Chemical Industry, by Mr. Watson Smith, lecturer in chemical 
technology in University College, London. The new method in 
question is the invention of Captain G. Feodossieff, of the Imperial 
Russian Navy, St. Petersburg. In this process, protected by 
letters patent in this country—No. 9457, June 28th, 1888—glyce- 
rine is the substance or medium proposed. The lecturer referred 
to the British Association address of last year, 1889, by Professor 
W. C. Roberts Austen. Captain Feodossieff proposes to vary the 
specific gravity of the glycerine to be used from 1°08 to 1°26 at 
15 deg. C., by the addition of water, according to the composition 
of the steel and the effect desired. The quantity of glycerine is to 
be from one to six times greater in weight than that of the pieces 
to be plunged into it, and in accordance with the hardness of the 
metal, its temperature is to be varied from 15 deg. to 200 deg. C., 
a high temperature being employed for the tempering of the 
harder steels, whilst a lower temperature is used for tempering the 
milder steels. Additions of various salts to the glycerine baths are 
recommended to increase their quenching power. Thus, for a hard 
temper, manganous sulphate may be added in quantity varying 
from 1 up to 34 per cent. of the liquid, or from one-quarter to 4 per 
cent. of potassium sulphate, for a softer temper, 1 to 10 per cent. 
of manganese chloride, and 1 to 4 per cent. of potassium chloride 
may be added. 


At a recent meeting of the Berlin Physical Society, Dr. 
Assmann demonstrated his aspiration thermometers and psychro- 
meters after having first explained the theory and construction of 
the latter. He first dipped one of the thermometers into warm 
water at 45 deg. C., in such a way that its external metallic 
envelopment was in contact with the water, and took on the tem- 
perature of the latter, while at the same time aspiration could 
proceed undisturbed. When the clockwork was not set in motion 
and the turbine in the upper part of the instrument was at rest, 
the thermometer indicated a temperature of 35 deg. C.; but as 
soon as aspiration was started by setting the clockwork in motion, 
the temperature recorded fell to 22°5 deg. C.,{ being now identical 
with that indicated by a second thermometer not immersed in 
water. Inthe next place, a series of experiments was made in 
order to determine the rate of flow of air through the thermometer. 
To effect this the thermometer was attached by an air-tight joint 
to the upper end of a glass cylinder whose capacity was 5 litres, 
whose interior was moistened with soapy water, and whose lower 
end was closed with a soapy film. On setting the instrument in 
work, the time required for the aspiration of 5 litres of air was 
measured by the time the soap film occupied in ascending from the 
lower to the upper end of the cylinder. When the turbine was in 
motion the rate of flow of the aspired air was about 2°5m. per 
second. Finally, he demonstrated the action of the instrument when 
es te as a psychrometer. By surrounding the thermometer 
with gauze and moistening the latter the instrument recorded a 
temperature of 18 deg. C., while at the same time a similar non- 
moistened thermometer recorded 21 deg. C. An ordinary psychro- 
meter which was placed in close Bg peng to the other indicated 
21 deg. C. with the dry bulb, and 16 deg. C. with the wet. 





MISCELLANEA, 


Tue United Asbestos Company has removed from 161, 
Queen Victoria-street, to Dock House, Billiter-street, E.C. 


Tue Evesham Rural Sanitary Authority has called in 
Mr. J. E. Willcox, C.E., of Birmingham, to report as to the best 
means of obtaining an adequate supply of pure and wholesome 
water for South Littleton. 


At a meeting of the Association of Municipal and 
Sanitary Engineers and Surveyors held on the Ist inst., Mr. Henry 
Richards, district surveyor of Mortlake and Barnes, was elected a 
member of this Association. 


Ow1neG to the fire which occurred at No. 1, Victoria- 
street, London, 8.W., on the morning of the 30th ult., Messrs. 
F. D. and A. K. Brown ask us to state that they have removed to 
temporary offices at No. 13, Victoria-street, Westminster. 


On Wednesday afternoon the gunboat Persian, for the 
Australian squadron, was launched from Elswick shipyard by Lady 
Berry. The Persian is of 2575 tons, fitted with machinery capable 
of developing 7500-horse power, and is expected to obtain a speed 
of nineteen knots. 


Tue Southampton Harbour Board has determined to 
construct a new pier at that port, which is estimated to cost about 
£20,000. The present pier has become totally inadequate for the 
traffic, especially upon concert nights in the summer season. The 
plans include an entirely new railway station, with covered plat- 
forms and a new orchestra. The actual area to be covered by the 
new structure is 24 acres. 


Proressor Buys-Ba.uort, the celebrated Dutch meteor- 
ologist, who from 1847 till 1887 filled a Professorial Chair at the 
University of Utrecht, died on Monday night, at the age of 
seventy-three. In 1854 he founded the Royal Meteorological Insti- 
tute of Utrecht. In 1857 he announced the well-known “Law” 
which is named after him upon the direction of the winds. In 
1873 he published his suggestions for the adoption of a uniform 
international system of meteorological observations. 


Tur County Council Times learns that the Standing 
Committee of the London County Council decided on Wednesday to 
recommend to the Council the appointment of Mr. A. R. Binnie, 
water engineer of Bradford, as chief engineer, in the room of Mr. 
Dunscombe, of Liverpool, who was appointed in December last 
upon the death of Mr. Gordon, but who has resigned on account of 
ill-health. The appointment carries with it a salary of £1500 a year. 


A course of four lectures will be delivered in connec- 
tion with the London Geological Field Class, by Professor 
H. G. Seeley, F.R.S., on February 15th, and the three following 
Saturday afternoons, at four o’clock, by the permission of the 
Gresham Committee, at the Gresham College, Basinghall-street. 
The subject is, ‘‘The Tertiary Rocks on which London Stands.” 
Tickets to be had of Mr. J. Herbert Hodd, Hon. Sec., 30, Hatton- 
garden. 


THE South Metropolitan gas strike has been formally 
declared by the men to be at anend. The declaration comes 
about one month after the fact. Mr. Livesey has been 
quite independent of the strikers for a long time. Nothing has 
been said as to the provision made by Messrs. Hutchins and 
Thorne for the wives and families of some 1500 men, left without 
the means of subsistence. No doubt they have carefully con- 
sidered this point, and will provide funds. 


A MEETING of the employés of the Patent Steam Boiler 
Company, Heneage-street, took place on Saturday evening, at the 
Parliament-house, to express good feeling towards the late manager, 
Mr. T. W. Lapworth, and late foreman, Mr. A. W. Hayes. The 
chair was occupied by Mr. J. Holland, who presented in the name 
of the workmen, a handsome writing desk to each of the gentlemen 
named, and spoke of the high esteem in which they were held 
by those with whom they had laboured for over a quarter of a 
century. 


Tue New York Herald publishes a telegram from 
Panama stating that Seiior Aycardi, the Governor of Panama, has 
received the following official despatch from the President of the 
Columbian Republic:—‘‘Columbia will not recognise, and the 
Governor of Panama will not permit, the transfer of lands which 
under the existing contract with the Panama Canal Company 
should under any case return to the National Government, nor the 
transfer of any property which, at the expiration of the contract, 
will become national property.” 


THe Royal Hungarian Ministry of Commerce, being 
desirous that the works for regulating the ‘‘ Iron Gate” and the 
Cataracts on the Lower Danube should be made known to con- 
tzactors in the United Kingdom for their competition, Mr. F. 
Krapf, Austrian representative in London, is directed to state that 
the respective plans are lying open for inspection at the office of 
his department, 11, Queen Victoria-street, London, E.C., and that 
copies thereof can be obtained on application for the price of 
twenty florins, Austrian currency, 


Tue London Chamber of Commerce is taking action 
with reference to the proposed collection of trade charges by the 
Post-office. The Post-office is not indisposed to respond to the 
recommendations which the Chamber has been bringing to bear 
for some years past in favour of the addition to the postal service 
of one for the collection of the trade values of articles carried by 
the Post-office, so that these values can be collected on delivery. 
Such service exists in most of the countries of the Postal Union, 
nearly all of which countries derive less revenue from the Post- 
office than is the case in this country. 


A MEETING of the Committee of the proposed Forth 
and Clyde Canal was held on the 3rd inst. in Edinburgh, Mr. 
Colston presiding. The chairman mentioned that the Glasgow 
a favoured the direct route to the Clyde vié the existing canal. 

r. Brebner, of the firm of Messrs. Stevenson, engineers, who pro- 

se the scheme v:@ Loch Lomond, compared the two schemes. 

e contended that any comparison between the rival canal schemes 
must be in favour of that suggested by Messrs. Stevenson; for, 
although it might be a longer route to Glasgow, it would be by a 
waterway which required not more than one port at each end. 
Eight millions would be required forthe work. On the other hand, 
if a similar depth of water were to be given on the direct route, 
the cuttings alone would cost fourteen millions. After some dis- 
cussion a sub-committee was appointed, in order to bring the 
advantages of the canal before Chambers of Commerce, members 
of Parliament, and the public, 


Tue Bridges Committee of the London County Council, 
which was recently augmented by the addition of half-a-dozen 
members of the Council, for the purpose of considering the report 
of Mr. Wolfe Barry, engineer, on the Blackwall tunnel scheme, 
have at length finished their labours, and the report of the com- 
mittee is in the hands of the members of the Council. Briefly, the 
effect of the report is a recommendation to proceed with the con- 
struction of a tunnel for vehicular and foot traffic on the lines laid 
down by Sir Joseph Bazalgette, engineer to the late Metropolitan 
Board of Works. The subway, which, in the event of the Council, 
at its next meeting, adopting the report of the committee, will be 
almost immediately put in hand, will be open night and day, and 
will pass under the river from Poplar to Blackwall Point, East 
Greenwich. The Council have already expended several thousands 
of pounds in purchasing land for the purposes of the approaches. 
The cost of the tunnel will be about a million and a-half of money, 
and it is calculated that its construction will permanently benefit 
over a million people on both sides of the river. 
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COMPOUND TANDEM ENGINE AND DYNAMO. 


MESSRS. CHARLESWORTH, HALL, AND CO., OLDHAM, ENGINEERS. 
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COMPOUND ENGINES AND DYNAMOS. 








into the low-pressure steam chest, so doing away with a con- 
| necting pipe joint and stuffing boxes for the valve spindle. 





In order to reduce wear, the crank shaft and all other 
bearings are made of very large surfaces, and all parts can 


Some very light and compact sets of electric light | The pistons are steel castings fixed on one piston-rod of Whit- | be lubricated whilst running. The dynamois one of Messrs. 
machinery, specially suitable for ship work, are now being | worth steel, by means of cones and nuts. The piston-rod Charlesworth, Hall, and Co.’s inverted type. The magnets 


made by Messrs. Charlesworth, Hall, and Co., Richmond Hill 
Ironworks, Oldham. One of these sets we illustrate above, 
comprising an engine with cylinders 5in. and Tin. by 6}in. 
stroke, driving a Hall dynamo direct at 330 revolutions per 
minute, with an output of 100 volts, 150 ampéres, the steam 
pressure being 80 1b. per square inch. As will be seen, the 
engines are of the open frame type, the cylinders being sup- 
ported on four steel columns, which also carry the crosshead 
guide. Both cylinders are fitted with piston valves operated 
by one excentric, the high-pressure cylinder exhausting direct 


glands are tightened by screw caps, so as to prevent galling 
through one side being screwed more than the other, as some- 


| times happens with glands tightened with studs. A play of jin. 
| is allowed in the gland for any slight bend in the piston-rod. 


The piston-rod is cottered into a cast steel slipper slide block, 
which has V slides for taking up wear. The connecting-rod 
is of forged mild steel. The small end is solid, the brasses 
being tightened up with a wedge and screw; the big end is 
of the usual marine type. The crank shaft is of Whitworth 


steel, with circular crank webs, and cast iron balancing discs. | 


are of best soft iron, tooled all over. The armature shaft is 
of Vickers’ steel. The resistances are as follows:—Arma- 
ture 050 ohm; shunt, 26:49 ohms; series, ‘01117 ohm. 
One of these sets was fixed last July on board an Atlantic 
boat, and has given very satisfactory results. It is started 
at the beginning of each voyage, and is kept going night and 
day till the vessel arrives in dock. It is also used when in 
dock for cargo lights, &c. Several similar sets of various 
sizes are now in course of construction at Messrs. Charles- 
worth, Hall, and Co.’s works at Oldham. 








SIMPLEX WAGON 


BRAKE, BELFAST 








A NEW RAILWAY WAGON BRAKE. 





THE question of making the ordinary railway wagon lever 
brake so that it could be applied from both sides of a wagon, 
almost a necessity when shunting or rearranging trains, has 
for some time occupied the attention of railway engineers, 
and various attempts have been made to solve the problem. 
We illustrate here the latest invention in this direction, being 
two different double-action brakes made by the Simplex 
Brake Co., Queen Victoria-street, E.C., which appear in every 
way successfully to meet this requirement, and we have seen 


| that in practical working*the results are most satisfactory. 
It will be noticed from jthe illustrations that the existing 
brake blocks, &c., can be} utilised, and that the object of 
operating upon these from either side of a vehicle is attained 
by means of a simple horizontal or cross lever suspended at 
the centre, and working in a rack fixed at one side to hold 
the lever in the required position, applying or releasing the 
blocks by means of the handles at each end of lever. 

Our illustrations give a general view of a wagon built by 
the Belfast and Northern Counties Railway Company, fitted 
with the Simplex brake as originally made, the handles 





AND NORTHERN 


COUNTIES RAILWAY. 








working in opposite%{directions on the two sides, The latest 
designs have been made enabling the brakesman to put on or 
remove the blocks either by pulling or pushing, whichever 
might be more convenient, the lever working alike from both 
sides, as shown in our illustration on the next page of the 
brake as fitted to a London and South-Western Railway 
Company’s wagon. A number of these brakes are now work- 
ing, aud we note from drawings seen, that the cross lever 
can be fixed where most suitable, either horizontally under- 
neath the wagon framing at either the ends or in the 
middle of a wagon, as well as vertically on the end of a wagon. 
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The action of the brake is extremely simple. The cross- 
lever is fitted with a radial spring which releases it in any 
position in which it is placed. In fly shunting, instead of the 
shunter having to lift the brake levers, catch and let them 
drop, it is only necessary witli the new brake to stand on 
either side of the wagon, and as it passes to catch hold of the 
side handle and pull against the wagon, the brake will then 
go hard on. We have seen it severely tested in the goods 
yard at Nine Elms against the ordinary brake. It is about 
twice as powerful, as proved by fly shunting two wagons with 
the brakes on, when the normal wagon ran much further 
than the wagon fitted with the simplex brake. It is also a 
much safer brake, as the men cannot ride on it as they do on 
the levers of the ordinary brakes. It is, as fitted up at Nine 
Elms works, a very simple, straightforward job. We have 
every reason to believe that it is a very excellent brake. 








CITY OF LONDON AND SOUTHWARK SUBWAY 
COMPANY. 


THE following is the report of directors to the shareholders 
at the eleventh half-yearly ordinary meeting of the company, 
to be held at Winchester House, Old Broad-street. E.C., on 
the 18th inst.:—During the past half-year the works of the 
subway have made considerable progress, and are now 
approaching completion. The work of driving through the 
wet bed of gravel at Stockwell has been steadily proceeded 


with, and one of the tunnels is now completed throughout, | 
The | 


and the other tunnel is being rapidly advanced. 
underground stations are all nearly finished, and the station 
buildings on the surface at Great Dover-street are roofed in, 
the alterations to the building at King William-street have 
been completed, and the company’s offices are now esta- 
blished there. The hydraulic lifts are being erected at King 
William-street and Great Dover-street stations, and the rails 
have been laid in both tunnels from the City to the Elephant 
and Castle, and also for a considerable distance on the 
Stockwell extension. At the depdt at Stockwell the boiler- 
house has been completed and six boilers fixed. The engine- 
house is nearly ready for the reception of the engines and 
dynamos, and the carriage sheds are being erected. The 
inclined road leading from the depdt to the tunnels is nearly 
finished. Messrs. Mather and Platt have had an electric 
locomotive and carriages running experimentally for some 
time between the King William-street and Great Dover-street 
stations. As the present authorised lines stop at Stockwell, 
about a mile short of the great centre of traffic meeting near 
the Plough, at Clapham, your directors have deemed it 
advisable to deposit a Bill in Parliament asking for power to 
extend the line to that point, the works for which can be 
carried out at a lower comparative cost than the existing 
works, and the approval of the proprietors will be asked at 
a special meeting called for that p se. They propose 
also to alter the name of the company to that of the City and 
South of London Railway Company, as being more in har- 
mony with the present nature and object of the undertaking. 
Powers are being sought in the ensuing session of Parlia- 
ment by an independent company for the construction of an 
underground railway on the same principles as the City of 
London and Southwark Subway, from Bayswater along 
Oxford-street and Cheapside to the City, with a junction with 
our line at Arthur-street West, just before it enters the King 
William-street station. The junction as at present proposed 
would not be satisfactory to this company, but it is possible 
that arrangements may be made to effect a junction between 
the two lines beneficial to both companies. It has also been 
deemed expedient to include powers in the company’s Bill for 
the acquisition of the necessary land for the construction of 
a station near London Bridge terminus of the London 
Brighton and South-Eastern Railways. 

Mr. J. H. Greathead, M. Inst. C.E., the engineer, reports 
that the tunnels—except a short length at Stockwell—and the 
whole of the underground stations are now practically 
finished. One of the iron tunnels has been driven com- 
pletely through the bed of sand and gravel, under a head of 
about 35ft. of water, which was encountered at Stockwell, 
and the second tunnel is progressing steadily, being now 
about half-way through the same bed. This work has been 
carried on under compressed air, and without pumping of 
water, though at a much slower rate than the tunnels in 
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The inclined road leaditig from the depédt to the 


clay. 
Stockwell end of the line is nearly finished. The satisfaetory 
working of the line by electricity has been placed beyond 
doubt by the important series of experiments carried out by 
Messrs. Mather and Platt, on the City section of the line, with 
one of their locomotives and the Ashbury Company’s carriages. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





COMBINING DIAGRAMS. 

Sm,—Referring to Mr. Quincy’s interesting letter in your issue 
of the 24th ult., 1 must point out in the first place that the manner 
in which he combines the Charleston's diagrams, which I agree with 
him is wrong from beginning to end, is certainly not the way I 
described in my letter in your issue of August 2nd last year, and I 
accordingly enclose them combined as there recommended. 

Here he will see that the volume of steam taken for the compara- 


tive curve is that of the maximum volume of working steam shown on | 


the high-pressure card, and the volumes are measured from the curve 






















“ol Swain. Cr Uys 


cut-off of Corliss gears is rightly due to the decreased clearance and 
shorter ports of their cylinders, and that their much-vaunted perfect 
diagrams are often great delusions, At any rate, here isa great field 
for-our experimental engineers, and the results of competent labour 
will, I am sure, be gratefully received. 

With reference to Mr. Campbell’s letter in your last issue, he 
evidently feels so secure in his position that it is almost painful to 
have to cast a doubt upon its impregnability; but really what he 
practically says amounts to this :—Here is something wrong—it is 
done so and so, and so and so, with such and such a result. This 
result is not what I think it should be, therefore it is wrong, and 
nothing more need be said on the subject. 

Surely I may be pardoned for not bei 
reasoning. Now, putting aside the fact t 
matter of choice, and roa | be selected 
| ability for showing desired points, it may possibly save Mr. Camp- 
| bell a great deal of further thought and expression if he will 
| simply test his standard with a slightly extreme case, say when 
| the clearance space is greater than the space swept by the piston, 

and steam is nearly all exhausted each stroke. Then, as the final 
| volume of this figure is the piston displacement, which is less than 
the volume of steam used, his standard will be a compression 
| curve with negative efficiency in the place of what is actually a 
small positive one. I think the failure of his method will then be 
sufficiently clear to him. T. P, RENNOLDSON, 
| Garfield-chambers, 44, Royal Avenue, 
| Belfast, Feb. 3rd. 
| 


convinced by such 
t a standard is a 
with its suit- 








Sir,—In your issue of the 31st ult., your correspondent “J. R.” 
| makes the somewhat rash assertion—that is, considering it was not 
backed up by ——— proof—that side-by-side engines were 
more economical than tandems, and in support of this mentions 
the disuse of the latter type in marine practice. This, however, 
can only apply to single crank engines, uble and treble crank 
tandem engines still continue to be made, notably by Messrs. 
Rankine and Blackmore. It was, however, not from economical 
superiority that side-by-side engines superseded the single crank 
tandem, for as far as my experience goes, tandem engines show a 
| slight superiority, but from objections of a more practical nature, 
viz.:—First, unsteady running and increased danger from racing. 
| Only those who have had charge of engines in a heavy sea with a 

light ship can fully appreciate the extent of thisdanger. Secondly, 
that the centre of gravity is very much higher than in side-by-side 
| engines, especially when it was found necessary to use a fly-wheel ; 
| this seriously compromises the stability of the vessel, and aggravates 
| the rolling to a great extent. Thirdly, difficulty of access to the 

low-pressure piston. On the other hand, the tandem engine has 
several advantages. It occupies much less space fore-and-aft than 
a side-by-side engine of equal power, and has somewhat fewer 
| working parts. SEVERIN NELSON, 
} ipettch, Pebrunry 3rd. 








A DYNAMICAL PUZZLE. 


Sir,—Thanks are due to Mr. 
Bower for his very able investiga- 
tion of my puzzle; but it seems 





to me that the very elaboration of 
his effort obscures the issues. 
My object in sending you the 








puzzle for publication was to 
supply an illustration of the con- 








of compression or bottled-up steam in the high-pressure cylinder. 
This compression curve being slightly different in the low-pressure, 
to that extent distorts the standard, so as to make it coincide with 
what the indicator card should be if formed under the conditions 
which determine the standard, If Mr. Quincy will look into this 
matter he will see that this is precisely the effect which he illus- 
trates in Figs. 1 and 2 of his letter. It will be evident that the 
comparison will to a certain extent show the changing effects of the 
cylinders and connections upon the steam during the periods when 
they are acting as condensers, generators, and occasionally super- 
heaters, and this pointing out whether timely re-evaporation has 
been effected, I believe to be the most important use of the diagram. 
The comparison of work shown by the diagrams I consider to be of 
greatly less value, and only to be taken relatively, and not in any 
way absolute, seeing that the quantity of steam actually used is 
generally 20 to 30 per cent. more than shown by the indicator 
cards, and can only be obtained by accurate measure of the feed- 
water and the thermal units finally exhausted. 

The question of relation between receiver drop and loss presents 
some very interesting points, and cannot be decided, in my 
opinion, without yz t temperatures into account and dragging in 


the much abused i function. There are cases, I believe, where 
this drop, by drying the steam and preventing initial condensation 
in the low-pressure cylinder, isreally gain, and the same thing may 





be said about the initia] throttling in the high-pressure; and I may 
here remark that much of the economy once claimed for the trigger 


servation of energy, which might 

be understood without any recondite formule. Mr. Bower has 

taken a different view of the matter, not without utility, but at 

the same time leaving certain aspects of the puzzle quite unhandled. 

Mr. Bower is not careful enough to point out that the work done 

is divided between the pressure on the piston and the weight of 

the water. Thus the first compression is due to the piston action, 

but all the su uent action is caused by the weight of the water, 

and this work will be exactly restored by the expansion of the air 
as the bell rises. 


There is one aspect of the case which is the most curious of all 
which he has not touched, and which he will find well worth notice. 
Let us suppose that the bell is at the top of the vessel, and that it 
is held fast by any device until the piston has descended so far 
that the air is compressed to such an extent that it is sure to 
expand at the bottom of the outer vessel, and see what happens. 
The bell, for example, has a capacity of two cubic feet; it is full 


| of air. The piston is depressed, and the two cubic feet of air 


become half a cubic foot. The pressure rises from 151b. on the 
inch to 601b. Let us sup that there isa piston in the bell, 
which is now locked fast. e bell, which we may suppose to weigh 
$2°21b., goes to the bottom with a slight effort. The containing 
vessel is 60ft. deep. The head is not competent to balance the pres- 
sure inside the bell. The piston is unlocked and the air expands, and 
the volume of the bell becomes, let us say, one cubic foot. It will 


then float to the top, and do work to the extent of 32 x 60 foot- 
pounds; and at the end we shall have the air under the same 





pressure as it was before, and therefore ready to restore the work 
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done on it ; or we shall not have it under the same pressure, Let 
us suppose we have not; then it is clear that ye has been 
expended in some way. what? If, for example, the bell were 
hooked on to a dead weight—in water—of 32Ib., it would have 
dragged it up with it; but it could not do this unless something 
else had descended, What, in one word, would be the difference 
between the conditions obtaining in the whole system before and 
after one stroke down and one up had been made? ; 

To me the whole puzzle is one of the most instructive ever 
invented; it is capable of many variations, and they one and all 
tend to exercise the mind of the student, and bring home to him 
the laws of the conservation of energy in a very condensed way. 
The puzzle admits, too, of many refinements, as Mr. Bower will 
see if he plots seme of the curves of pressures and gravity actions, 

‘The great point to bear in mind is embodied in the question: A 
certain amount of work is done in vy ver the air in the bell 
before it descends; can it be proved that after the ascent of the 
bell the air compressed in it is ready to restore the work done on it ; 
have we, in a word, a complete cycle or not? If not, why and 
when not? This is not made clear by your correspondent, because 
he has not kept distinet the work of on ay nape done by the 
water and that done by the piston. I mean e is only algebraical 
on those points, not oa. I should like to see another 
letter from him giving more of the theory of the action which takes 
lace. J, 

February 3rd. 





RANSOME’S METHOD OF INCREASING THE TENSILE STRENGTH 
OF IRON BY TORSION. 


Sin, —The following communication has reached me from the 
United States, and I think it would interest many of your readers: 

“The measure of value for metal rods or bars, for many uses, is 
necessarily the degree of tensile strength they may 
Whatever device adds to that strength without undue cost merits 
careful investigation. That bars of wrought iron are greatly 
improved in tensile strength by twisting when cold, is the simple 
claim here submitted for consideration. The subject possesses two 
points of interest—first, the practical value as determined by 
experiment and demonstrated in use; and secondly, the novel 
scientific inquiry as to the cause, or causes, of such improvement. 

“The particular claim will be found set forth in English patent 
No. 16,221, issued November 9th, 1888, to Ernest L. Ransome, of 
San Francisco, California, United States of America. It reads:—- 


‘The a in strengthening and testing wrought metal | 


and steel rods or bars, consisting in twisting the same ina cold 
state. Any defect in the lamination of the metal which 
would otherwise be concealed is revealed by twisting, and imper- 
fections are shown at once, The treatment may be — to 
bolts, suspension rods or bars, subjected to tensile strength of any 
description.’ 

Phe most direct, and perhaps most interesting manner of pre- 
senting the subject, is to give the exact results reached by actual 
experiment. Fortunately the tests have so far been carefully con- 
ducted by disinterested experts of acknowledged standing and 
competence. The first were reported by Lieutenant F. P. Gilmore, 
United States Navy—Government inspector of iron and steel for 
the war vessels now being built at San Franciseo—in a paper read 
before the Technical Society of the Pacific Coast, and published in 
the transactions of the society for the month of December, 1888, 
Lieutenant Gilmore contionel these experiments in June and July, 
1889. We have also the results of tests 
the University of California—College of Mechanics—Berkeley, by 
Mr. Joseph A. Sladkey, superintend of hine shop and 
mechanical laboratory. Lieutenant Gilmore's experiments, except 
the very last, were made with ordinar i fi 
tured at the Pacific Rolling Mills. 
versity of California, were with Norway iron. 

“The experiments include trials with thirty-nine bars, twenty- 
nine of which were variously twisted, from three-eighths of one turn 
to six turns per foot. The test pieces were cut from one and the 
same bar, and accurately measured and numbered. From eac 
lot two pieces without twist were tested for tensile strength and 
ductility. One group of each set was twisted until the pieces 
broke, as a guide for the amount of twist to be given those to be 
tested for tensile strain. Lieutenant Gilmore reports that—‘ The 
testing was all done on the same day that the twist was placed in 
the bars, 
the bars allowed to rest for some time after twisting. It is well 
known that a new molecular condition establishes itself in iron and 
steel for a period after being worked. It has also been observed 
that if a ductile material is subjected to a stress beyond its elastic 
limit—but not beyond its tensile strength—and then allowed to 


— July Ist, 1889, at 








rest for a time, a subsequent test will give a largely increased | 


elastic limit and tensile strength. Similar effects are probably 
determined in the bars by torsion.’ 

“Though Lieutenant Gilmore intimates that, in spite of this, 
the relative value of the result would not have been changed, it is 
to be regretted that some time had not intervened between the 
twisting and testing, that the best results might have been realised. 
The experiments with steel bars were not so satisfactory, and show 
but slight increase of strength, which, however, would have been 
greater if more turns had been given, as the tests were applied 
after less than a single turn. The several results are presented in 
the following table. Where more than one bar is included in the 
record, the figures used are the average :— 


 f ‘clai iron, | 
The last, and those at the Uni- 


h | 


More favourable results would probably be had were | 


| parative result was reached:—Elongation of untwisted bars, 

30 per cent.; elongation of cold twisted bars, 5°5 per cent. Reduc- 
tion of average diameter: Not twisted, 10 per cent.; cold twisted, 
| 1% per cent. 

“The figures above given abundantly confirm the claim as to the 
practical value of the invention, especially when it is noted that 
the total cost of twisting is only from ds. to 2s. perton. This 
would seem to leave no possible question as to the desirability of 
the application of torsion to all suspension rods and bars subjected 
to tensile strain, as in bridge and other forms of construction. It 
is desired only to present every important faet so far discovered 
bearing upon the practical application of this discovery, without 
attempting any solution of the interesting scientific problem why 
the torsion adds so largely to the strength of the material.” 

February 4th, F. R. 








RAILWAY SERVANTS’ EYESIGHT. 


Sir,—Your extremely practical artiele which appeared in your 
last issue, page 95, has indeed rendered good service to railway 
servants, by throwing the light of common sense upon the subject 
of colour-blind engine-drivers which has for some time past been 
completely buried beneath a perfect heap of th science. 
At the present time two great authorities—Professor Silvanus 
Thompson and Dr, Brudenell-Carter—in their correspondence to 
the Times, show that they differ upon most important theoretical 
points. ‘The scientific part of the subject having been very fully 
discussed, the time has most certainly arrived when in justice to 
the railway servants the practical side should be heard. 

Certain well-known scientific oculists have without doubt very 
seriously exaggerated the dangers of colour-blindness on railways, 
and they appear to have tried their best to alarm the public, and 
as your article remarks, “‘ the time has arrived for calling attention 
to facts, and disposing of fancies before they attain importance.” 

Dr. Brudenell-Carter is no doubt perfectly right in theory, he 
wishes for nothing less than absolute theoretically perfect sight. 
He writes to the 7imes of January 28th that he regards ‘ any 
imperfection of colour-sense, however small, as an absolute dis- 
qualification for such employment” as an engine-driver, and he 
wishes men to be tested with groups of dots and Holmgren’s fifty 
shades of wool. 

Railway companies do not paint groups of small dots upon the 
arms of their signals, neither dothey suspend skeins of coloured 
| wool upon their signal posts, nor do they use fifty different 

coloured lights ; therefore, it will be seen that the dot and wool 
test which Dr. Brudenell-Carter pins his faith upon is perfectly 
unpractical, and however good it may be when applied in the 
doctor's room at a short distance, is of no value whatever as a test 
for railway men. As you have stated, page 95, it is most unfair 
that an expert, because he finds a driver who lacks the power of 
matching wools as well as the lady in a Berlin wool shop should 
straight away pronounce him absolutely disqualified for such em- 
ployment as locomotive driving, thus unjustly taking away the 
means by which the man earns his living, and it is this injustice 
| which should now be removed. 

In the interests of the companies, the passengers, and the ser- 
vants, it is absolutely essential that every man who has to work by 
signals shall be able to see signal arms by day, and red, green, 
white, and purple lights by night, both in fine weather and when 
rain is falling, at any necessary distances from a few feet to a mile, 
| and the only way to know if a man can see signals is to take him 
upon the line and give him a fair, severe, practical trial. If he 
can pass that test | say he is perfectly efficient as a driver; but if 
he fails to see the signals, then he must at once give up employ- 
ment upon the foot-plate of a locomotive. 

40, Saxe Coburg-street, Leicester, CLEMENT E, STRETTON. 

February Ist. 














} 
Sirn,—The Lancet of last Saturday, commenting on Mr. 
| Brudenell-Carter’s paper read before the Society of Arts, on the 
| 22nd ultimo, says:—‘‘ We hold, additional security would be 
obtained by insisting on a practical examination in the open of 
| coloured lights, at distances varying from a few yards to a mile or 
| more.” Such an honest statement is well based. The whole 
| question is ruled by one uncontrovertible fact, which is, that 
| Visual Acuity” is the absolute converse to illuminating power. 
| Iduminating power is a force, and visual acuity is sensitiveness to 
that force. Visual acuity, therefore, is a collecting, and not an 
| emitting power, and the least it can collect, the greater its 
| power, again the converse to illuminating power. For that 
| reason, absolute reliance on the power of a man’s vision can only 
| be secured by testing it at the farthest distance it is required the 
| man should see. A. FOURNET. 
18, Bentinck-street, Welbeck-street, W., February 5th. 





LIFT ACCIDENTS. 


S1r,—I am pleased that my last letter has elicited the informa- 
tion contained in Messrs, Smith and Stevens’ reply. It is satisfactory 
that so many lifts have been provided with efficient safety gears, 
and that the public can be supplied with a lift which is not a death 
trap, as so many prove to be in operation. I was not aware—and 
it will certainly be interesting to most engineers to learn—that a 
| safety gear can be applied possessing the intelligence described in 
their letter. If a gear, which will automatically give warning of an 
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as ce : . ‘ ae Twists | Twists| Tensile Tensile Gain pe 

Experiment. Material. | Dimensions. Area. bars. | Conditions. Pity deck oor damatib. orn i rl 
| |( *719indiam. | — +4060 2 Not twisted. | 0 | 0 22,000 | 54180 | — 
Licut. Gilmore’s \) j round | “718 Po | -4049 2 Twisted cold. | 4 } 23,900 59,020 9 
rst. | wo it °719 «6, | 74060 2 i a 1} 25,800 63,500 17 
lagh, te, j| “= |) ae Cs. “4060 2 » ow | 2 | 8 26,300 | 64,750 19 
i. ee -,, +4060 1 . i 2 | 8} 26,400 65,000 20 
| 752 x ‘614 4617 2 Not twisted. | 0 0 25,550 55,825 am 
} |] *750 x ‘ol2 | *4598 2 Twisted cold. } 3 26,300 | 57,265 3 
| } square. | ‘751 x ‘621 4662 | 2 *” so 1 % 27,100 58,080 5 
| ‘752 x 620 *4662 > 2 » ” } 1 |} Wy 30,150 64,665 17 
| ‘751 x *620 +4658 2 . re | 14 24 30,400 65,255 18 
Gilmore’s \ | 3 round *494 in diam. “1917 2 Not twisted. | 0 0 9,900 51,600 _ 
second. ji : : ae +1940 3 Twisted cold. | — 1} 12,230 62,7 21 

| j 

Gilmore's! ,; ’ f °459 . “1658 Not twisted. 0 0 8,100 48,800 ~ 
third: | } turned down. |) 455” 1701 2 | Twisted cold. 2 | 6 10,350 60,850 | 24 
nee } square. ‘Hi «4 “1658 2 | Not twisted. eT 2 7,943 43,643 — 
a a \| ‘Turned down “02 198 1 Twisted cold. ~ 6°23 | 13,212 66,727 53 
* J! Norway iron. 508s, 0 6} 3 vA . _ 6°26 | 13,225 66,457 52 














“ When twisted cold there appears, as will be observed from the 
table, a degree of uniformity which is surprising, if not absolutely 
convincing. The percentage of increase in tensile strength rises 
uniformly with the torsion applied. A three-eighths twist per foot 
gives 3 per cent. increased tensile strength. Three-fourths of a 
turn gives 5 and 9 percent. One and a-half turns gives 17 per 
cent. Two and a-quarter turns gives 18 per cent. turns 
gives 19 percent. ‘Three and one-half turns gives 20 per cent., and 
six twists per foot gives 24 per cent, All these with the common 
iron, With bars of a superior quality, namely, Norway iron, six 
turns per foot gives over 50 per cent. improvement in tensile 
stength, a result which, being reached under conditions so carefully 
guarded, challenges attention. Microscopic examination made 
after breaking showed, in the iron not twisted, the fracture was 
fibrous, the fractures being pointed. The fibres of the cold twisted 
were chisel-shaped. Lieutenant Gilmore made measurements for 
ductility and reduction of area only on the untwisted bars, to show 
the general quality of the material. The elongation ranged from 
25 to 32 per cent. in 8in. Reduction of area, re; r cent. 

“At the University of California the following interesting com- 


impending accident eight days before it occurs, could be also applied 
to railway accidents and steamboat disasters, the inventor would 
deserve well of his age. The lift accident referred to must have 
been of a special character; but where accidents occur instan- 
taneously, it generally happens the gear does not instantly respond, 
and then the momentum of the cage carries everything before it, the 
safety gear being unable to arrest it in its passage to destruction. 

It would have been unnecessary for me again to refer to the 
Bennett Patent Safety Gear which I mentioned in my last letter as 
an — of an absolutely safe lift, if your correspondents—who 
apparently have not seen the gear referred to—did not make defects 
appear where none exist. The ‘three essential conditions” they 
name have not been ignored by the inventor. I have seen these 
lifts at work, and find that (1) They are silent in operation ; (2) 
they can travel any speed, and are as certain in operation when 
working at 250ft. per minute as when working 50ft. per minute ; 
(8) the cage is not allowed to fall several inches, as assumed by your 
correspondents. 

Even supposing Messrs, Smith and Stevens were correct, if I 
| were an invalid or hospital patient I should prefer to be pulled up 








after a drop of “ several inches” rather than fall 50ft. in an ordinary 
lift innocent of safety gear. Fortunately, however, they are quite 
wrong, and this is proved by a lift accident which occurred only 
about three weeks ago. ‘his lift, which I have had the pleasure 
of seeing, would be, I imagine, about 10cwt. or 12ewt. Owing to 
special circumstances, the whole of the balance weights dropped 
off the wire rope, and an ordinary lift under such conditions would 
immediately have run down, carrying everything before it. The 
cage at the t of the accident was in an office in which several 
clerks were engaged, and it noiselessly settled on to a safety ag 
where it r ined. The accident, if such a harmless episode can be 
described as an accident, was not discovered for some time after- 
wards, A drop of ‘‘several inches” would have alarmed every- 
one, but total ignorance of the accident clearly demonstrated there 
was no drop. ow the thing is achieved probably the inventor 
can readily explain, 

It is, however, quite unnecessary to discuss the merits of rival 
systems of safety gear. What I contended for in my previous 
letter, and what the public ought to demand, is protection when 
using lifts, and this can only be provided for by inspection; and I 
trust the discussion in your columns will assist in bringing a system 
of inspection into immediate use. Henry J. BROOKES, 

Westbourne, Smethwick, 

February 4th. 











STEAM ENGINE EFFICIENCY, 


Sir,—I am sorry to find that you printed my paper on ‘‘ Steam 
Engine Efficiency” under the title of ‘‘Combining Indicator 
Diagrams,” as my first object was to show the fallacy of applying 
the Carnot formula to steam engines, and also to show the saving 
effected by using steam at higher pressures. The principal object 
of the combined diagram was to justify the adoption of the 4 curve, 
otherwise I should not have set back the figures as shown. I also 
9 


lv 
Ps 


regret they are so very indistinct, the formula p, (° ~ 


a) 


In reply to “‘ Fidley’s” query as to the H.P. diagram overlapping 
the I.P., this is caused by the cranks being set at an angle with 
each other, the pistons not occupying the same portion of the 
stroke. If the diagrams were reconstructed so as to bring corre- 
sponding positions of the pistons in the same vertical line, it would 
be found while the cylinders were in communication that the 
exhaust line of one diagram would nearly correspond with the 
admission of the next, much the same asa tandem engine. It is 
perhaps needless to say that in comparing the areas of the actual 
and theoretical figures, this portion is counted in twice. 

14, Strode-crescent, Sheerness. J. Jos, STALKER. 


should have been ), ‘id - 





VORTEX BLAST PIPES. 


Sir,—Mr. Henry Adams, president of the Society of Engineers, 
made on Monday night a very remarkable statement, viz., the Vortex 
blast pipe has been fitted to 324 engines on the London and South- 
Western Railway, and a saving has been effected in the last four 
years of £48,461; that is to say, over £12,000 a year. 

I assume that the meaning of this is that coal to that value has 
been saved. The South-Western Company pays about 12s, a ton 
for coal on the foot-plate, so that the saving represents about 
20,000 tons per year. Mr. Adams did not give any precise explana- 
tions as to how the saving was effected. I am sure it would 
greatly interest a very large number of your readers if he would 
state how the saving is arrived at. It seems to me that no small 
trouble must have been incurred to get at the result with any 
accuracy, seeing that so many changes have been made for the 
better all round in the locomotives on the line by Mr. William 
Adams. How does Mr. Henry Adams know that the saving is not 
due to the use of bigger boilers and more economical engines? 
Information of an all-round character would be much valued. 

Crewe, February Sth. Boctr, 





A MERCURY ENGINE, 

Sir,—In your ‘‘ Answers to Correspondents” can you favour me 
with some account or details of a steamer—name forgotten—which 
appeared on the Thames about forty years ago, the motive power® 
of which was said to be produced by mercury, or quicksilver in 
some form. If you cannot oblige so far, perhaps you could name 
some source or book from which I could gain the particulars 
desired. GUISEPPO. 

February 5th. 


[We believe the boat referred to was originally fitted with open 
topped cylinders, the pistons of which were kept tight with mer- 
cury instead of water. Subsequently she was fitted with ordinary 
condensing engines, and ran for some years between London 
Bridge and Ramsgate. Possibly some of our readers can supply 
further information.—Eb. E.] 








THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The monthly meeting of the above Association 
was held on Saturday last at the Cannon-street Hotel, Mr. Jas. 
Bartle, president, in the chair. After the usual business, Mr. 
W. H. Aubrey gave a report of his recent visit to Leeds and dis- 
trict, in which he detailed his experience of visits made to several 
of the leading engineering works in that town, describing in 
glowing terms the apparent activity and prosperity in the many 
engineering works for which Leeds has become famous. 

OWENS COLLEGE ENGINEERING Society. — The fifth ordinary 
meeting of the Owens College Engineering Society was held in the 
court-room of the College on Tuesday, January 21st, 1890, Mr. 
W. Ingham in the chair, when Mr. E. G. Hiller, Assoc. 0.C., read 
a paper on ‘Resistance of Flue Tubes of Steam Boilers to 
Collapse.” The essayist introduced the subject by a general con- 
sideration of the relation of flue tubes to steam boilers generally, 
and briefly described the condition of knowledge in regard to the 
strength of the shell, the ends, and the flue tube, especially 
pointing out the want of definite knowledge on the last point. 
Fairbairn’s experiments on tubes were then described and con- 
sidered, and rules for collapsing press of Unwin, Grashof, Love, 
and Clark were also noticed. Rules for working pressure were next 
dealt with, and their value described, those of Harrison and 
Longridge being especially referred to. The essayist, after 
pointing out the want of a relative guide to collapsing pressure, 
expressed the opinion that the best course would be to form a list 
of experiments in actual tubes of ordinary dimensions, and to 
endeavour to deduce a rule from this. Such a list was brought 
forward, and the results reduced to those of a standard tube, 3ft. 
diameter, gin. thick, the necessary factors for thickness and 
diameter being deduced. A curve was then plotted from the 
results, showing the variations of the collapsing pressure with the 
length, and for the purposes of comparison similar curves were set 
out for the rules previously mentioned. It was claimed that the 
experimental curve thus obtained was the best available guide to 
the collapsing pressure of small tubes, and rules were given for 
approximately determining this collapsing pressure in the case of 
tubes of different diameter and thickness. It was then observed 
that the factor of safety, obtained by comparison of this curve 
with the best practice, showed a remarkably nearly constant factor 
of “three.” In conclusion, the essayist stated that although the 
curve constituted a better approximation than the rules referred 
to, yet it must be pense me that the subject generally needed 
further experimental investigation, which might be fitly carried 
out by the leading societies of mechanical science, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tae ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 
.” In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in thia column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 


AJAXx.— There is no such treatise on locomotives published in any language. 
All the best and most recent eramples of locomotive construction you will 
find published in Tak ENGINeer srom tine to time. 

E. B. D.—Some competitive trials have taken place on the Paris, Lyons, and 
Mediterranean Railay, between Paris and Laroche. The Brighton and 
the South-Eastern engines took part in these trials. The Midland engine 
dul not. We are not permitted to make results public at present. 

E. J. C. (Brighton).— The publication of your letter would probably involve 
us in an action for libel. It is not prudent for a journal, under the 
existing law, to publish any statement which may convey the idea that a 
professional man is not fully competent to discharge the duties which he 
undertakes, 


AERATED BREAD MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—I should be much obliged if — of your readers would tell me 
the names of the manufacturers of the best atrated bread making 
machinery. GRATEFUL, 

February 8rd. 


PORTLAND CEMENT WORKS. 
(To the Editor of The Engineer.) 

Sir,—I should be very much obliged to any of your readers who will 
tell me where I can obtain a list of the Portland cement works in Great 
Britain and Ireland, CaLcium, 

January 30th. 


POWER REQUIRED TO DRIVE CIRCULAR SAWS AND PLANING 
MACHINES, 
(To the Editor of The Engineer.) 

_Sir,—Can any reader tell me in what text-book I can obtain informa- 
tion as to the horse-power required to drive circular saws, planing ma- 
chines, and various other machine tools? I have consulted several 
works, but am unable to obtain the desired information. 

Burnham, February 8rd. J. 8. 
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MEETINGS NEXT WEEK. 


Tae Institution or Civi, Enoingers.—Tuesday, February 11th, at 
8 p.m., Ordinary meeting. Paper to be further discussed .—‘‘ Bars at the 
Mouths of Ti Estuaries,” by Mr. W. H. Wheeler, M. Inst. C.E. On 
Thursday, 13th inst., the Students will visit the Telegraph Department, 
General Post-office, St. Martin’s-le-Grand. 

InsTITUTION OF ELEcTRICAL EncineeRS.—Thursday, February 13th, at 
the Institution of Civil Engineers, Westminster, 8.W., ordinary meeting, 
at8p.m. ‘The Theory of Armature Reaction in Dynamos and Motors,” 
by Mr. Jas. Swinburne, Member. 

Junior Enoineerina Sociery.—Friday evening, 14th inst., at the 
Westminster Palace Hotel, Victoria-street, 8.W., at 7.45 p.m. Papers to 
be read and discussed:—‘‘ Newspaper Printing Machinery,” by Mr. P. 
Marshall; ‘‘ Cylinder Ratios and Heating Surface in Marine Engine and 
Boiler Efficiencies,” by Mr. R. L. Newman. To-morrow—Saturday— 
afternoon a visit will be paid to the s.s. Taroba, of the British India Asso- 
ciated Steamers. The party will meet at Fenchurch-street station, and 
travel by the 2.88 train to Silvertown. 

Roya. Instirution.—The evening discourse on Friday, February 14th, 
will be given at nine o'clock by Professor J. A. Fleming, M.A., D.Sc., 
M.R.1., on “ Problems in the Physics of an Electric Lamp.” Afternoon 
lectures next week, at three o'clock :—Tuesday, Professor G. J. Romanes, 
F.R.S., M.R.I., on “The Post-Darwinian Period.” Thursday, Rev. Canon 
Ainger, M.A., LL.D., on “The Three Stages of Shakespeare’s Art.” 
Saturday, the Right Hon. Lord Rayleigh, F.R.8., M.R.L., on “ Electricity 
and Magnetism.” 

Society or Arts.—Monday, February 10th, at 8p.m.: Cantor lectures— 
“The Electro-magnet,” by Silvanus P. Thompson, D.Sc., M.I.E.E. 
Lecture 1V.—Electro-magnetic mechanism: Range of action of various 
forms of electro-magnets—Plunger and coil—Equalisers—Modes of pre- 
venting spa ks. Tuesday, 11th inst., at 8 p.m.—Applied Art Section: 
“Cast Iron and its Treatment for Artistic Purposes,” by Mr. W. R. 
Lethaby. Wednesday, 12th inst., at8 p.m.—Ordinary meeting: ‘‘ Modern 
Improvements in Facilities for Railway Travelling,” by Mr. George 
Findlay, general manager of the London and North, Western Railway ; 
Sir Douglas Galton, K.C.B., F.R.S., will preside. 

Tae Sanitary Instirute.—Wednesday, February 12th, at the Parkes 
Museum, at 8 p.m. Paper to be read:—‘‘ Dwellings for the Labouring 
Classes,” by Mr. Keith D. Young, F.R.I.B.A. 








DEATH. 
On January 30th, at East Hayes House, Bath, Wittam Hr, C.E., late 
of Combe-Hay, aged 78. 
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ATLANTIC RACING. 


THE January number of the Contemporary Review 
contains an article entitled, “Racing for Records,” by 
Mr. J. R. Werner, which is worth reading, and no doubt 
will be read. It professes to describe what takes place in 
the engine and boiler-rooms of a big Atlantic steamer 
racing against time. The subject is one which possesses 
interest for a great many persons quite outside our pro- 
fession. Men who have never crossed the Atlantic, as 
well as those to whom that turbulent ocean is familiar, 
desire to know something of the inner life, as we may call 
it, of a great steamer. It is to be regretted that the 
picture drawn by Mr. Werner is not accurate. It is 
graphic, even spirited; yet it is easy enough to see that 
the writer is not himself a sea-going engineer, and that his 
experience of engine-room life has not been acquired in 
such a ship as the Teutonic or the Etruria. But he knows 
a good deal about his subject, and those who know more 
will find that his sins of description lie far more in 
omission than commission, and some things that he says 
really deserve careful consideration. Mr. Werner takes 
his readers into the engine-room in a gale of wind. There 
is a heavy sea on, and the ship is rolling and pitching. 
We learn, to begin with, that the governor is out of order 
and being repaired. ‘ Half way up the side of the engine- 
room, standing on a grating close under the main steam 
pipe, are two or three engineers working as if for dear 
life to get the obstinate governor into working order.” 
The number of big steamers fitted with governors that 
are used is infinitesimal. The governor is repaired, and 
the engineers not on watch disappear up the ladders, ‘and 
the second and his junior begin preparing for the weleome 
relief, which comes at 8 p.m., when the fourth takes the 
watch till midnight.” It would appear from this that the 
Atlantic racer has but one engineer and a junior on watch. 
This would give for three watches six engineers in all—the 
chief never keeps watch and does not count. This is 
just half the complement carried by such a ship as the 
Etruria. The Teutonic carries eighteen engineers, but 
she has twin-screws. It would also appear that there is 
but one greaser in each watch. Mr. Werner describes 
with some accuracy the state of affairs in a ship of about 
2000 or 3000-horse power, but these vessels do not race. 
His picture of the heating of a main guide in the low- 
pressure engine is fairly accurate, only in such cases 
engineers do not go to “the store’ for hose. But Mr. 
Werner has no doubt seen a hot guide cooled, and he 
describes what he has seen with some amplitude of 
phraseology in a way that ought to be intelligible to the 
general reader. 

We need not follow Mr. Werner step by step, or rather 
hour by hour, through the gale. We pass on at once to 
what he has to say concerning the work done in the boiler- 
rooms. Mr. Werner spoils a good case by exaggeration. 
The picture which he draws of a fireman’s life during his 
watch below is simply not true, save for very short 
periods rarely occurring. The ship is not now in a gale, 
she is steaming before a moderate breeze in warm weather, 
and there is no draught down the wind trunks or ventila- 
tors. It is almost impossibleto keep steam, and the fire- 
men are worked to death, and baked and scorched and 
roasted. But all that they suffer is due to want of a 
sufficient supply of air in the stokeholds. It was 
perhaps necessary that Mr. Werner should paint his 
picture in brilliant colours thickly spread, but sufficient 
allowance can be made and enough truth will still remain. 
It is indisputable that the fire rooms of very many 
steamers, racers amongst the number, are extremely hot. 
Mr. Werner’s explanation of the cause is very simple, and 
he holds out little hope of a change for the better. 
Whether he speaks of his own knowledge or not we can- 
not say. If not, he has at least been instructed in the 
current opinions of many shipowners and naval architects. 
Here are his words: ‘“ Larger boilers, with more heating 
surface in proportion to the size of the engines, would 
certainly make the firemen’s work less arduous; but 





| naval architects are already hard pressed to provide room 


for all that has to be got inside the skin of the ship, and 
yet leave enough cargo space to render her a paying 
speculation, to say nothing of extra cost.” 

The remedy is, however, much simpler and less expen- 
sive. It consists in providing a plentiful supply of fresh 
air to every portion of the fire rooms and coal bunkers. 
Forced draught may no doubt be lauded as a cure, but 
we could name one large ship fitted with forced draught 
in which the temperature between the boilers reaches 
160 deg. The closed stokehold system has the advantage 
over the closed ashpit system that air in quantity is sent 
into the fire rooms. But even in this case sufficient care 
is not always taken to distribute it, and the result is that 
there are places into which men must go, and in which 
they must work, which are much too hot. Besides, it is 
not in boiler rooms alone that the heat is too great. The 
high-pressure end of the engine room of an Atlantic racer 
is not too frigid a locality; while electric light engines are 
stowed away in corners now and then “ hot enough to melt 
the white metal out of the brasses.” Now all this could be 
easily avoided with great advantage, not only to the engi- 
neers and the firemen, but to the owners of the ship, by pro- 
viding fans for ventilation; and care should be taken to 
make these fans draw cool air, and not as in one case which 
recently came under our notice, in which the fan drew 
through the Fidley House air heated already to a high 
temperature by the uptake. When the air has been got 
below, measures should be taken to distribute it; and 
this is by no means difficult. Improvements in this 
direction are, we are glad to say, being made every day. 
The Teutonie’s fire rooms were found to be excessively 
hot because the furnaces are fitted with a modification of 
Howden’s system, and there was consequently nothing 
to change the air in the stoke holes. Messrs. Allen, of 
Lambeth, are now constructing very powerful fans and 
engines, which will be used simply to provide a plentiful 
supply of fresh cool air, not for the use of the furnaces, 
but for the use of the firemen. Her engine rooms were 
fitted from the first with fans and wind trunks for 
disteibuting fresh air on the platforms. In the City of 
New York a pipe leads close to the place on the starting 
platform on the crank floor where the engineer stands, 
and delivers cool fresh air to him at will. 

Ships intended to break the record must be driven. All 
that can be got out of the boilers is got out of them. The 
multiplication of firemen would do little good; already 
as many hands are employed as can find room. The 
true way to promote their efficiency is to provide them 
with an ample supply of fresh air; and, at the same time, 
to keep down the temperature in which they have to work. 
Trained firemen can stand a great deal of heat, however, 
if only they have plenty of fresh air. Ifa man can “get 
his head under a wind sail” now and then, he pays little 
attention tohigh temperature. Butno white man can stand 
a close, hot stokehold. In the Red Sea native firemen 
are employed by the Peninsular and Oriental Company, 
for example. Much of the suffering endured in stoke- 
holds is due to running dead before the wind. At such 
times it is difficult to get fires to burn, and the men are 
hardest worked when there isleast air. The fan supplies 
the remedy; and in all cases, whether « ship is a racer or 
not, where the boilers are hard worked, ventilating fans 
ought to be provided. Their cost is small, the space 
occupied little, and the advantages they would secure in 
every way would, we venture to assert, quickly repay the 
shipowners for the moderate outlay which they would 
represent. 


COAL AND WATER IN THE THAMES VALLEY. 


“Tr is rash to attempt to foretell the future; but it 
seems to me that the day will come when coal will be 
worked in the South-east of England.” Such is the 
deliberate declaration of Mr. W. Whitaker, in a recently 
published memoir of the Geological Survey. The words 
are rendered the more emphatic by being italicised. The 
evidence available on this subject is said to lead to two 
conclusions, namely, that coal measures are likely to 
occur somewhere along the line of the Thames Valley, or 
in the neighbouring tracts, and that these coal measures 
are likely to yield workable coal. The theory is barely 
half a century old, the first distinct reference to anything 
of the kind being found in a geological memoir by Sir H. 
T. De la Beche, bearing the date of 1846. A few years 
later the subject was dealt with in a singularly able and 
striking manner by Mr. Godwin-Austen, who from a 
careful study of the geological aspects of Belgium and the 
West of England, was led to infer that the axis of the 
Ardennes, in the former country, was the same as that of 
our Mendip Hills, and that a connecting line existed in 
the shape of an underground ridge of old rocks, hidden 
by the mass of overlying and unconformable secondary 
strata. Concerning this underground line, reasons were 
given for supposing “that the course of a band of coal 
measures coincides with it, and may some day be reached, 
along the line of the valley of the Thames, while some of 
the deeper-seated coal, as well as certain overlying and 
limited basins, may occur along and beneath some of the 
longitudinal folds in the Wealden denudation.” Several 
eminent geologists have discussed this interesting question, 
including Professor Prestwich, Mr. Etheridge, Professor 
Hull, and Professor Judd, as well as Mr. Whitaker him- 
self, in whose comprehensive memoir, entitled “The 
Geology of London,” we find a review of all the evidence © 
existing on the subject down to the autumn of last year. 
Professor Judd is quoted as saying that coal seams, if 
found under London, would probably prove to be, in 
whole or in part, of the anthracitic variety. In the deep 
boring at Richmond, fragments of anthracite, mingled 
with pebbles of coal-measure sandstone and other hard 
rocks from the palwozoic ridge, were found in considerable 
abundance above and below the great Oolite. Hence it 
is concluded that when the Jurassic strata were being 
deposited, portions of the paleozoic ridge were above 
the sea level, and that among the rocks of this old ridge 
were coal-measure sandstones with seams of anthracite. 
That the fragments of anthracite found in the boring 








116 


THE ENGINEER. 





Fes. 7, 1890, 








came from no very distant locality, is inferred from the 
brittle nature of the material. There is the chance that 
some day or other the exact spot may be hit where the 
coal is at present concealed. The primary rocks have 
been found, as at Richmond, Streatham, Crossness, 
Tottenham Court-road, Cheshunt, Ware, and Harwich. 
Professor Prestwich has recommended Dover as a good 
site for an experimental boring. The choice of Nether- 
field, in the Wealden, proved to be unfortunate. Con- 
cerning the Richmond boring, Mr. Whitaker wrote in 
1884, in his “ Guide to the Geology of London,” that the 
presence of small pieces of anthracite in the deeper parts 
of the boring, above the triassic beds, justified the 
inference “ that coal measures may occur at no enormous 
depth, at no very great distance.” 

Exploration into the deep underground strata of the 
south-east of England is much to be desired; yet, with 
the exception of the Netherfield boring, and the trial 
boring on the shore at St. Margarets, all discovery in 
this direction has been dependent on trials for water. The 
sub-Wealden boring failed to reach below the Jurassic 
rocks, though the knowledge thus gained was not with- 
out its value. So the question remains at the present 
hour. The uprise of the primary rocks underground in 
south-eastern England is proved; they are within easy 
reach, and there is a probability that the coal-bearing 
strata are somewhere near at hand. With just one excep- 
tion, it may be said that in no instance has any search 
been made for the hidden treasure of the coal in the 
south-eastern districts. Even the sub-Wealden boring 
was not undertaken for the avowed purpose of finding 
coal. This was merely kept in view as a sort of supple- 
mental recommendation to the enterprise, though there 
can be little doubt that the contingency was one which 
had considerable influence in raising the ‘requisite funds. 
But it seems strange that, as a general rule, there should 
be so little appreciation of the subject, in regard to its 
practical importance. It was otherwise with a former 
generation. In the early part of the present century a 
sum of £80,000 was expended in an attempt—founded on 
mistaken notions—to reach the coal measures by means 
of a deep shaft at Bexhill. A like sum, or something 
less, might now be expended to a good purpose, and the 
data to go upon would certainly possess the scientific 
character that was absent on the former occasion. The 
prospect of a great discovery might be supposed to pre- 
sent a suflicient inducement for parties to supply the 
necessary means. Geologists ought, assuredly, to feel 
keenly interested in the-matter. Mr. Whitaker refers to 
a statement sometimes made, that the geology of England 
has been worked out, leaving nothing new to be acccom- 
plished, except the settlement of details. But to this the 
reply is given, that while we know so little of what lies 
hidden deep underground in the south-east of England, 
‘one of the greatest problems in English geology remains 
unsolved.” Considering the extent to which the known 
stores of coal in this country are being drawn upon, the 
discovery of an additional source of supply becomes a 
matter of national importance, and on this ground an 
appeal might be made to the Government to grant a sum 
of money in aid of an exploration in the south-eastern 
counties. If the “ betterment” theory is to be esta- 
blished, it might be a condition that landowners on whose 
property coal was found should repay the cost of the dis- 
covery, in whole or in part. Failing the Government, 
there is the Corporation of the City of London, which has 
more than once interposed with an outlay of money for 
the promotion of some public work. The City Com- 
missioners of Sewers have been actually expending money 
on an exploration into the underground area, but in that 
instance the search is for water, and not for coal. 
It would seem quite as reasonable to spend money 
for,one purpose as the other, and it happens that 
there are geological reasons against the civic well, 
whereas a search for coal can be advocated on scientific 
grounds. Mr. E. Easton has stated his conviction that 
although there is an immense surplus of rainfall perco- 
lating into the chalk all round London, comparatively 
little finds its way into the chalk beds beneath the centre 
of the metropolis. “It is evident,” we are told,” that no 
great quantities of water can be expected under London 
itself, and that any great addition to the general supply 
of the metropolis from the chalk must be looked for from 
the outlying districts where that stratum is denuded.” 
Mr. Whitaker makes the remark that “ the City authori- 
ties seem to be disposed to try for a large supply in 
their district.” The fact is that the Commissioners of 
Sewers resolved as far back as three years ago to sink a 
well within the City boundaries, and a contract for this 
purpose was soon afterwards arranged, but the work has 
not gone on at the pace that was expected, and there are 
no tidings yet of any water. 

Water supply from the chalk is an important question 
for the metropolis. The conditions which govern success 
in this direction are very clearly set forth by Mr. 
Whitaker. There wasa time when a good supply of water 
could be obtained from deep wells, even in the heart of 
London, by sinking through the London clay into some 
of the more sandy beds beneath, especially into the 
Thanet sand. In the lower part of the valley of the 
Wandle, there are many wells which appear to get 
their supply from the Thanet sand, and some of these 
are overfiowing. With an increasing demand for 
water, there ensued in London a comparative ex- 
haustion of the limited resources existing in the 
tertiary sands. The chalk was then resorted to; 
but Mr. Whitaker states that the large quantity 
taken from this source, amounting to several million 
gallons per day, has so lowered the underground water- 
level in the chalk under London, that it becomes ques- 
tionable whether further well-sinking, in most parts, is 
likely to become successful, though there are still over- 
flowing wells in suburban spots. This would be rather a 
serious outlook for the metropolis, were it not that the 
conclusion appears to be limited to London and its 
immediate neighbourhood. Evidently good results are 
yet to be obtained on a wider area, In fact, Mr. Whitaker 





bids us look “chiefly to the chalk,” for “ large supplies 
of well-water” in the London basin. Of the strata 
below the chalk he appears to have no great expectation, 
The lower greensand, which is generally looked upon as 
likely to yield a peculiarly excellent supply, not only dis- 
appears in the vicinity of the metropolis, but, owing to 
its comparatively limited outcrop, has a much smaller 
gathering ground than the chalk, besides which, the 
chalk has much the greater thickness. Even if the 
lower greensand had proved to be continuous under- 
ground beneath London, the foregoing reasons show 
that it would not have been likely to vie with 
the chalk in the abundance of water, in addition 
to which the inflow of sand might have been found 
to interpose a difficulty. As the stratum is not 
continuous under the metropolis, it is considered “a 
questionable policy” to sink in the expectation of 
reaching the lower greensand, except within some 
reasonable distance of the outcrop. Hence the chalk 
appears to be the real refuge for the supply of well- 
water to London. Of course, the Thames and the Lea 
furnish the greater part of the water consumed in the 
metropolis, to the extent of 86 per cent. of the total. 
But there is an increasing demand on the wells, and this 
is likely to undergo more rapid development in the 
immediate future, especially in the districts of the New 
River and East London Companies. The supply from 
the Thames is for the present ample for the southern and 
western districts of the metropolis. But it has already 
been noticed in these columns that Major-General Scott, 
the metropolitan water examiner, has some anxiety with 
regard to the supply obtainable from the valley of the 
Lea. This part of the subject does not come exactly 
within the scope of Mr. Whitaker's memoir, although in 
the matter of the well supply he furnishes an enormous 
fund of information. Geology has its economic as well 
as its strictly scientific aspect, and its researches offer a 
valuable clue in the matter of the water supply, while in 
the present instance it may also be found to anticipate a 
discovery of signal importance as affecting the manu- 
facturing interests of the kingdom. 


THE RECENT GALES AND SEA DEFENCES. 

Tue storms which have lately occurred, simultaneously 
with the time of high spring tides, have caused an unusual 
amount of damage to the sea defences of many of our 
it may .be said that scarcely one of these has escaped 
altogether free from injuries of a greater or lesser degree; 
towns on the western and south-western coasts. Indeed, 
and, in not a few cases, such results may be traced to the 
independence of action with regard to the construction of 
such defences which we have repeatedly assigned in these 
columns as the fruitful cause of such dangers. As a 
striking instance of the exercise of this independence, 
and as forcibly illustrating the necessity for some form of 
Imperial control over the design for works which, while 
benefitting the immediate locality undertaking them, are 
likely to cause ill results elsewhere, we have repeatedly 
cited the case of Brighton. It is not necessary, after all 
we have before written on the subject of procedure there, 
that we should here recapitulate the data and arguments 
with which we supported that citation; but, as going far 
towards affording proof of the correctness of these, we 
may well on this occasion refer to the injuries sustained 
at that place, injuries which we have repeatedly pointed 
out must inevitably follow the insufficient attempts made 
to guard against them. 

Private advices declare the effects of the late gales at 
Brighton to have been “tremendous.” The local press— 
when it has condescended to notice the subject at all— 
has written, as the rule, with the evident desire to mini- 
mise these as far as it could possibly be done. In one 
journal, however, the Brighton Gazette, we find the 
following among some of the results of the gale chronicled :— 
At the eastern end of the town “hundreds of tons of 
earth have been swept away, while a new road which has 
been in course of construction immediately below what is 
termed Duke’s Mound, has been washed away.” At this 
end of the town a very costly system of concrete and other 
groynes has been under construction for some years past, 
for it had become apparent that the beach which had 
been long accumulating there was being subjected to 
rapid erosive action ever since the beach to the westward 
of Hove had advanced seawards. Great damage was also 
caused to the electric railway at points embraced within 
one of the sections dealt with in our previous criticism, 
in which we predicted that such a result would be almost 
certain to follow the system of dealing with the beach 
piecemeal, instead of considering its requirements as a 
whole. But our former remarks were mainly directed to 
that portion of the beach which is situated immediately 
to the eastward of the new sea wall at Hove, and extend- 
ing from the extremity of that work somewhat to the 
other side of the West Pier. As we have ever said must 
be the case, it was here that the fury of the storm wrought 
its greatest havoc. We cannot do better, in support of 
the correctness of what we then predicted, than quote 
further from the paper above referred to. ‘ Perhaps,” 
we read, ‘that portion of the beach in close proximity to 
the western side of the West Pier sustained most damage. 
Here, it will be remembered, previous gales had been 
attended with disastrous results. The gap in this neigh- 
bourhood had been filled up with hundreds of tons of 
rubbish, and groynes also have been constructed in the 
vicinity. The gale on Thursday, notwithstanding these 
precautions, caused havoc to a most disastrous extent. 
A great proportion of the earth, &c., that was put down 
to fill the cavity has been washed away, and matters are 
left very much in the same condition that they were 
before the rubbish was laid down. Some idea of the 


damage done on this portion of the beach may be the 
more readily imagined when it is stated that the main 
sewer which runs along the beach is constructed at a 
depth of 10ft., and on Thursday evening a large portion 
of this was exposed to view. 
devoid of beach.” 

Now what have been the protective measures adopted 


The shore here is almost 





by the Brighton authorities upon the repeated warnings 
they have received during past experience? The answer 
may be quoted from the foregoing extract:— Rubbish,” 
How long, it may well be asked, is the similar course to 
be followed? Every visitor to the town must, and does 

remark upon the eyesore which the denuded condition 
of the beach at this point constitutes, a condition which 
has now lasted for several years, and which greatly takes 
away from the appearance of the sea frontage. The 
municipality has, as it seems to us, two objects in view 
in permitting this. The first of these is undoubtedly to 
save the outlay which efficient work must entail upon the 
ratepayers ofthe town, the second being the hope that 
the beach at that point of most popular resort to it may 
be restored. With both of these objects we may and do 
sympathise; but we hold the second of [them to be 
utterly unattainable by any course of the kind which has 
hitherto been adopted. In our previous articles we 
demonstrated that the advance of the Hove sea wall and 
the beach accumulating in front of that wall had thrown 
the line of travel of the shingle too far seawards to 
admit of its being arrested even by the long groynes 
which have been thrown out with that object. If it were 
feasible that towards the sea ends of these they could be 
given a height of 10ft. or'so, some effective result might 
perhaps follow; but to enable groynes of that height 
and projection to resist the force of the waves must 
entail an expenditure beyond what a wall following the 
line of the shore would cost, and the desideratum of a 
level beach would not even then be obtained. It will 
have to be accepted that success in the last-named direc. 
tion must be hopeless until a continuity of the Hove wall 
offers a permanent base. That once accomplished, the 
Brighton authorities may then, and not until then, expect 
to secure a beach available for recreation and bathing 
purposes. We have in previous articles entered fully 
into all the considerations which must govern the direc. 
tion and extent of such awall. To its construction the 
town must come at last, even as the Hove authorities 
had to do after many thousands of pounds had been 
fruitlessly spent on endeavours such as those of Brighton 
have been wasting money upon. We have no doubt that 
the sums already spent by the latter at this particular 
point would have gone far towards meeting the cost of 
such a wall, and of groynes likely to be efficient extending 
seawards from its base. It isto be hoped that this latest 
experience will convey conviction of the uselessness of all 
methods hitherto adopted as a stop-gap, and that we may 
hear no more of “rubbish” being shot in the hope of 
staying the inroads of what is without doubt the greatest 
among the forces of Nature. 
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THE FUTURE OF THE GREAT EASTERN RAILWAY, 


One of the railway companies in whose future there is much 
interest taken is the Great Eastern. It is now beginning to 
expend capital at a rather heavy rate, and there are some 
indications that that rate will increase. In the last half of 
last year, its expenditure on capital account was about 
£460,000, which is far more than the sum spent by some of 
the greater railways. The larger portion of the sum was 
spent on additional land, and work on lines open for traffic, 
and on the Essex lines in course of construction and now in 
part opened. No less an amount than £106,000 was spent 
on land purchase and compensation in connection with the 
Metropolitan lines, so that the costly nature of extensions of 
this kind will be easily seen. In the half-year that has been 
now commenced, the official estimate points to an expendi- 
ture on capital account of £450,000, exclusive of Board of 
Trade requirements, so that it is evident that for some time 
to come there will be a heavy expenditure by the Great 
Eastern. It is, however, the fact that there is in progress an 
increase of the income which is satisfactory in ratio. The 
Great Eastern is becoming one of the largest of the passenger- 
carrying lines, for last half-year it carried over 39,300,000 
passengers. Its passenger traffic receipts were some £60,000 
more than in the same six months of the previous year, and 
the goods and mineral receipts were also correspondingly larger. 
Almost all the other items of receipt showed an advance, and 
for the half-year the enlargement was about £120,038 in the 
total. It is evident that the expenditure in the past is now 
beginning to yield profit, and that also with the improved 
trade the great continental facilities are being increasingly 
taken advantage of. Agriculture is depressed still, though 
probably not quite so deeply, and the Great Eastern should 
benefit from any further improvement, whilst it is tolerably 
certain that the metropolitan lines of the Great Eastern 
will be more and more feeders of its traffic. It may be fairly 
hoped that the increase in the traffic which has shown itself 
so much during the year will continue, and probably in a 
more rapid rate as the trade improvement penetrates more 
into the rural districts. But the Great Eastern is not a line 
capable of indefinite expansion; and there should be some 
bounds set to the expenditure of capital on new lines. It 
has developed a large traffic, both passenger and goods, and 
it would be well for the line to have some rest soon, so as to 
allow the growth of that traffic on the lines that have been of 
late completed. Until the past year or two the dividend on 
the ordinary stock has been a very small one, but there is 
now a better result. The metropolitan and continental 
traffic can be further cultivated, and in aiming at these the 
Great Eastern may find a yet more profitable future. 


EARNINGS AND EXPENSES OF STEAMSHIPS. 


AN elaborate statement of the cost of working a fleet of 
steamships owned in the North of England has been drawn 
up. Some of the facts are suggestive enough for comment; 
showing, as they do, the incidence of the burdens on shipping. 
It may be premised that the gross earnings of the fleet, in 
round numbers, amounted to £76,000, and the chief items of 
expense were port charges, coals and other stores, wages, and 
provisions, insurance, docking, and —— No less a sum 
than £10,000—or not much short of one-seventh part of the 
total earnings—was paid for port charges. Wages and pro- 
visions for the crew cost £13,000; the cost of the insurance 
was @ little over £8000; loading and discharging took £6000 
more; and bunker coals cost over £4500. The deck and engine 
stores took £2700; and the cost of the docking and paint- 
ing of the steamers was £4500. Including some smaiier 
items, and over £3000 paid as commission to merchants and 
brokers, the total expenditure was £55,000, or, roughly put, 
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-sevenths of the total earnings. The year was a 
ont i cas for shipping, and there was a substantial sum 
ivision ; but still the proportion of the expenses to the 
Not large in contrast with those of 
but large in contrast with the 
working expenses of railways and telegraph companies. 
The fleet has beén changed a little in its composition 
during the year, 80 that it is needless to give the tonnage, 
and it is quite probable that as the management has 
peen successful, the propuition of the expenses will be 
Jess than that of other ships; but the fact remains that a very 
large part of the earnings of steamships is apparently neces- 
sarily spent in items such as port charges and others, over 
which the shipowner has little or no control. It is pYobable 
that, in the ensuing year or so, the shipping trade will be less 

rosperous—that is to say, that the earning power of steam- 
ships will be reduced by the increasing tonnage of new vessels 
that is coming into the market; though, of course, thé exact 
range of freights will be in some degree determined by the 
extent of harvests of various commodities, But, looking to 
the probable results of steamship working in the next year or 
two, there does seem some ground for the belief that the 
shipowners will soon have to take into mind and to consider 
whether they cannot, by combination, reduce the cost of the 
heavy charges for port dues in many of the places at home 
and abroad to which their ships are sent. Many of the other 
items of cost are adjusted from time to time to the demand 
by the extent of the need and by the course of the market, 
but the fixed rates press, of course, much more heavily on 
steamships at times when earnings are less, and it seems 
probable that that heavy relative pressure will soon be felt. 


tor d , 
total earnings was large. 


other shipping companies, 


THE CONTINENTAL MINERS’ AGITATION. 


Ir the present position in the English iron and steel 
markets seems to prove that the miners’ continued demands 
for increased wages and shorter hours are a serious menace 
to metallurgical industry, the iron and steel producers on the 
Continent are suffering in no degree less severely from the 
same labour trouble. The recent strike of 30,000 men in 
Belgium resulted in the men’s favour at all points. They 
were granted a 10 to 15 per cent. advance in wages and the 
reduction of one hour in their working day—the latter by 
far the most important concession of the two, and that which 
evoked the greater struggle. As a consequence of this dis- 
pute fuel prices in both Belgium and France have risen to a 
level which seriously affects the works of the ironmaster and 
the engineer. Good furnace coal in Belgium is exceedingly 
searce at 16s. and 17s. per ton, and ordinary furnace coke is 
30s. In France fuel prices are even dearer, with the effect 
that the basis quotation for manufactured iron has lately 
risen 16s. per ton as the immediate outcome of the advance 
in coal. Itis clear that the miners’ agitation will not be 
confined to Belgium, and there is every probability that the 
year will be marked by a thorough revision of the pre- 
sent conditions of labour in the continental collieries. 
Already the example of Charleroi has been followed by some 
4000 French miners at St. Chamond and Lens, though these 
disputes have lasted only a few days. It is only a month or two 
since the colliers in Northern France secured a 5 per cent. ad- 
vance in wages and other concessions as the result of a general 
strike. The most important movement in this direction, how- 
ever, is that threatened by the many thousands of miners in 
Rhenish-Westphalia. These have formulated the Socialistic 
a nga of a 50 per cent. advance in wages and an eight- 

our day. Such a demand seemed scarcely serious at first, 
but at both general and district meetings within the last few 
days the men have re-affirmed and @eclared their intention 
to enforce it. Though it is hoped they will presently assume 
a more moderate attitude, they appear now to be completely 
in accord with the agitators who are leading them, and there 
is at least considerable probability of a general cessation, in 
a few weeks’ time, of the coal supplies of industrial Germany. 
The threatened conflict could hatély bring the men the 
unreasonable benefits which they claim, but it would in any 
event add largely to the effect already exercised by the 
selgian and French strikes in rendering fuel scarce and dear. 
Its further consequence would, of course, be to maintain the 
present rapid upward movement in the prices of continental 
iron and steel—a result which must exercise a certain in- 
fluence upon the course of the same materiais in England. 


THE CRISIS IN THE COAL TRADE, 


For a time it seemed as if the miners’ agents had only to 
ask to get all they wanted. Advance after advance has been 
granted, until the colliers are now receiving 30 per cent. more 
wages than they had a year ago. At length the coalowners 
have turned. The last straw which has broken the back of 
their forbearance is the 10 per cent. decided upon at the 
Birmingham conference. Leaving Durham and Northumber- 
land out of the reckoning for the moment, the Midlands 
promise to be the theatre of a stiff encounter between capital 
and labour, in the old battle ground of the coalfield. The 
Yorkshire colliery proprietors have received the customary 
intimation from the Barnsley executive, through Mr. Ben- 
jamin Pickard, M.P. They are now considering the situation 
with a view to securing, if possible, the withdrawal of this 
further demand. A deputation of the miners will be made 
acquainted with the logic of events. Since the request was 
made, the coal trade, contrary to all precedent under the cir- 
cumstances, has suddenly collapsed, and even coke has gone 
down. Coal of all kinds is being stacked; certain pits are not 
working full time, and thousands of laden wagons are again 
filling the sidings. If the men ignore these facts, the coal- 
owners state that they must take more decisive measures. In 
former times Yorkshire has had to fight the battle for the 
whole country. This will be done no longer. It is under- 
stood that Lancashire and Yorkshire will join hands, and 
that Derbyshire and other coal centres will co-operate. The 
National Federation Scheme is being rapidly pushed forward, 
and its promoters—though they prefer peace—state that they 
are preparing for war. If their plans succeed it will be as 
formidable a fighting machine for the masters as the National 
Federation of Miners is for the men. 








. East or ScorLaND ENGINEERING AssocIATION.—The sixth meet- 
ing of the session was held on the 4th inst., at No. 5, St. Andrew- 
square, Edinburgh, Mr. J. B, Bennett, C.E., president, in the chair, 
When the following communications were read :—A ‘ Note on Per- 
manent Way Dynamics (Strength of Rails),” by Dr. A. C. Elliott, 
C.E.; a ote on Improvements in Plant for Laying Permanent 
Way, illustrating the patent of Mr. George Anderson, M. Inst. 
C.E., Madras, an * Mr. James Thomson, C.E.; and a ‘‘ Note on 
Observations of the Height and Force of Waves,” by the Chairman, 
© papers gave rise to considerable discussion, 





COLONEL SLADE ON MILITARY RIFLES. 


CoLONEL SLADE, a Member of the Committee on Small- 
arms, and recently appointed Commandant of the School of 
Musketry at Hythe, read a paper on the ‘ Present Position 
of Small-arms and their Use in the Field” at Aldershot on 
Tuesday, February 4th. He commeneed by enumerating 
the magazine arms adopted by the principal Powers. We 
give this list herewith. The figures for the Lebel arm adopted 
by France agree with those in our descriptive article of 
September 28th, 1888. We notice this fact specially because 
contradictory figures have been published which caused a 
doubt to be expressed both in the United States Department 
papers and in “‘ Brassey’s Annual” for 1888-89. 


Rifle. 

















7 at | Oa | No. of 
| Weight .| Calites. Magazine. ‘rounds 
Ib. oz. | in. | 
Austria... .. ..|Mannlicher ..| 10 2 ‘315 | Fixed box | 5 
American (Navy)) Lee .. .. ..| — *433 | Detachable 5 
Belgium. . ..| Mauser 9 8 | *810 | Fixed box — 
China Pee | | *433 _ 5 
Denmark .. is believed to ha've adop ted the |Lee. ;=— 
France .. Lebel... én} 4 315 Tube 8 
Germany .| Mauser ee “810 | Fixed box | 5 
Italy .. .._ ..| Vetterli ..| 1010 | +409 a pees 
Norway & Sweden no definite concl usion yet arrived at. oa 
Portugal .| Not settled. en | -- j— 
Russia .. A en “ ;— | — — ;— 
Spain .. .. ..| Not finally sett led. } — | — ;— 
Switzerland.. ..| Vetterli - 1010 | *409 | Fixed box 6 
Turkey .. .|Mauser .. ..| — | *488 | Tube | 8 
England . Lee Mitford ..| 9 6 | *803 | Detachable; 8 
i 
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The main features to be considered in connection with the 
new rifles are, of course, the magazine, the reduced calibre, 
and the introduction of smokeless powder. Colonel Slade 
dealt with the two first as connected with the introduction of 
the arm, and the last as having arisen subsequently. As to 
the magazine, it seems that the fixed steel box hes been 
adopted by all except France, America, and England. France 
has the tube magazine carrying the rounds under the barrel, 
with the spiral spring resembling the old Henry repeater. 
Our own magazine can be replaced by another ready filled, 
which provides for a rapid supply or the exchange of an 
injured magazine. 

Colonel Slade naturally dwelt on all the difficulty that has 
been experienced with the small bore. These were dealt with 
on the supposition that black powder would be used, and 
since the appearance of smokeless powder have been grappled 
with afresh, and, it is hoped, are nearly disposed of now. 
The absence of smoke, the lecturer said, was a great advan- 
tage to a force that was on the defence, but was liable to be 
a disadvantage in making an attack. Fouling, also, is not 
an unmixed evil, seeing that it keeps the bullet from stripping 
and causing metallic fouling, and the barrel from overheating. 
Various smokeless or nearly smokeless powders were noticed. 
such as the Duttenhofer made at Rothweil, which has been 
now given up in Germany as unstable. Nobel’s smokeless 
powder has been questioned on the same ground. Sir F. 
Abel's cordite or string powder has borne severe trial as to 
change of temperature, but trouble has been experienced with 
it owing to metallic fouling. France and Austria have been 
said repeatedly to have found a thoroughly satisfactory 
smokeless powder, but it is doubtful if anyone has achieved 
a complete success, and it might at the present moment be 
wise to meet any sudden demand for tvopical service by the 
issue of black powder. The difficulties caused by the appear- 
ance on the scene of smokeless powder, after the question had 
been settled with black powder, have been the cause of the 
complaints sometimes made against the Committee. As to 
trajectory, the smokeless powder gives som advantage, a 
muzzle velocity being attained of 2250ft., instead of 1830ft., 
though the actual trajectory is less affected than might be 
supposed. If aim be taken at a man’s breast with the 
300 yards sight, he would be struck up to 450 yards with 
black powder pellets, and 490 with cordite. The rifle has 
some jump, and throws a little higher than would be expected, 
which, however, is nearly obviated when fired with the sword 
or bayonet fixed on the barrel. The lecturer then discussed 
the question of waste of ammunition, with which most 
readers are probably familiar. The largest estimate of the 
number of rounds required by a man in prolonged action is 
that of General Skobeleff, namely, 130. Occasionally on 
service it has happened that men have fired away their whole 
supply, and felt the needof more. At St. Privat the French, 
having fired away their ninety rounds, had to fall back, no 
further supply having been sent to them. 

As to long range firing, the lecturer mentioned a case when 
detachments of men from various regiments made against 
targets representing four companies standing in quarter 
columns at 2000 yards, 48 per cent. of hits; at 2400 yards, 
29 per cent.; and at 2800 yards, 18 per cent.: and this with- 
out previous experience in firing at such long ranges. Heavy 
losses in the Franco-Prussian and Turko-Russian wars have 
been caused by long-range firing even without accuracy. 
Artillery practice has produced very marked effects up to 
5000 range at Oakhampton, and the lecturer argued that for 
the future great skill will be needed in the manner any 
advance is made, the present power of fire being terribly 
manifested in cases of mistakes of tactics. St. Privat, 
Maiwand, Isandula, and Majuba Hill being quoted. Pro- 
bably, it was suggested, the Germans are right to recommend 
that each man should be taught to fight steadily, without 
reference to what formation he may find adopted, rather 
than to get used to one in particular, and that generals should 
keep principles in view, and suit their formation to the 
occasion. The lecturer referred toan experimental formation 
tried at Aldershot, in which the men were spread in bodies 
over the ground in such a way that fire, however random, 
could hardly miss them. Night operations have been thought 
likely to be adopted much in future by some officers, and 
Col. Slade notices that in Russia and Germany they have 
been much studied, experiments have been made by us at 
Hythe and Aldershot, and Tel el Kebir affords an example of 
marked success on service. 

As to practical training, a committee assembled at Alder- 
shot in 1885, after investigation, brought out the present 
“Musketry Instruction, 1887,” which is a great advance on 
the previous regulations. The new arm will no doubt bring 
about some changes. The accuracy in fire, it has been com- 
plained, with trained men may not be greater than with the 
Martini-Henry, but 115 rounds of the former are carried for 
the same weight as 70 of the latter, and the power of pouring 
in nine rounds rapidly at a critical moment is a very valuable 
element. Recruits will be found to fire better with the new 
arm, and the sights admit of quicker aim. The new arm is, 
the lecturer said, a really excellent weapon for service, but it 
is desirable that men should practice with it under condi- 





tions resembling those on active service, as to heavy full 
pouches and the like. 

In the discussion which followed, Lord Wolseley (the 
chairman) thought that the increased powers of the new 
rifle would be manifested mainly at the commencement of 
an engagement. 








SIR F. ABEL ON SMOKELESS POWDER. 


SMOKELESS powder is of so great importance, and Sir 
Frederick Abel is so high an authority on the subject, that 
we must call attention to his paper read at the Royal Insti- 
tution, on Friday last, January 3ist, although there was 
little, if anything, altogether new brought out. The question 
of what constitutes smoky or smokeless explosion was first 
dealt with, and, we think, clearly put. Smoke may be due 
to the formation of solid products of explosion, which are 
carried in a finely divided state in the gas. In ordinary 
gunpowder these solid products amount by weight to 50 per 
cent. of the whole. Again, with other smoke-producing 
explosives, vapour formed is immediately condensed, as in 
the case of mereuric fulminate or ammonium nitrate in con- 
junction with charcoal or picrie acid. With gun-cotton, on 
the other hand, which enters into the composition of the 
best known smokeless explosives, transparent gases and 
highly-heated water-vapour only are generated. Sir 
Frederick did not confine himself to these latter, but dwelt 
on the development of ‘prismatic,’ “pebble,” ‘ progres- 
sive,’ and ‘‘ cocoa’’ powders, which added to the complete- 
ness of the lecture, but which we do not here propose to 
notice. The recent pressing demand for smokeless powder has 
followed on the introduction of rapid firing arms, whose 
powers are greatly curtailed by the unavoidable inter- 
ruption caused by the smoke. To deal with torpedo 
boats effectually, or to conduct any rapid fire where 
aiming is necessary, it is imperative to get rid of 
smoke. Powders having smokeless explosion are, however, 
apt to be unstable in their composition. Thus, ammonium 
nitrate is objectionable. A German chemical engineer, F. 
Giius, conceived that by incorporating with it charcoal and 
saltpetre he obtained the desired stability. This was not 
successful, but a modification of it by Mr. Heidemann has 
greatly improved it, although it is liable to exhibit a want of 
uniformity in action after long keeping, even when enclosed 
in metal cases in ships’ magazines. Four years ago 
smokeless powder of extraordinary power was said to have 
been introduced with the Lebel rifle in France. It has since 
transpired, however, that several successive experimental com- 
positions were tried with this rifle. Gun-cotton pure and 
simple was tried by Sir F. Abel for small-arm cartridges for 
some years with marked, but not uniform, success. Great 
advances were made, however, on Von Lenk’s achieve- 
ments with gun-cotton, and the adoption of gun-cotton 
as an explosive was then achieved by Sir F. Abel, and, 
though not as a military propellant, it has been used 
with great success in sporting cartridges. Colonel Schultze, 
of the Prussian Artillery, has brought in the  sport- 
ing powder identified with his name, consisting of wood 
converted into nitro-cellulose. In its best form this closely 
resembles a granulated nitro-cotton powder made at Stow- 
market. Absolute smokelessness was not, however, attained, 
nor a high’ degree of accuracy. The smokeless powder of 
Messrs. Johnson and Borland, and of the Smokeless Powder 
Company, are well established compounds in England. 
Camphor has been used with success to harden the surface 
and close the pores of the powder granules now used. In 
French and German smokeless powders, acetic acid and 
acetone have been used, not merely to harden the tablets or 
granules, but to convert them into horn-like material. The 
first powder used with the Lebel rifle took the form of small yel- 
lowish brown tablets as thin as stout notepaper. The compo- 
sition was made a mystery of, but apparently it contained picric 
acid—the basis of melinite. The powerful and much-vaunted 
French explosive employed in shells has for its basis picric 
acid, which was first used by Designolle about twenty years 
ago. The earliest smokeless French powder undoubtedly 
failed in the quality of stability, and has been superseded by 
a simpler compound. German powder of great promise, 
elaborated at the Rothweil powder works, failed from the same 
defect of instability. Gun-cotton of low explosive power 
has, by the use of solvents, been converted into horn-like 
material, and pressed into the shape of rods, tubes, 
sheets, and other forms, which may be cut up into 
tablets or strips of any required shape. Mr. Alfred Noble, 
the inventor of dynamite and other powerful blasting agents 
depending on nitro-glycerine for their basis, also made smoke- 
less powder based on gun-cotton in the above form, bearing 
considerable resemblance to his blasting gelatine. Col. Hess, 
in Austria, rendered this substance less susceptible to acci- 
dental explosion by the incorporation of camphor previously 
used in the manufacture of the curious substitutes for ivory, 
horn, &c., known as xylonite. Mr. Nobel has had some 
success in Italy with his smokeless powder, with which Krupp 
is also said to be experimenting. The Government Com- 
mittee on Explosives have used Nobel’s powder and others in 
the form of wires and rods in bundles in small-arms with 
excellent results. The most promising of them, besides 
fulfilling the conditions of smokelessness and stability, has 
developed much greater energy in small-bore arms. Con- 
siderable erosive action is produced, and the arm is heated, 
while but little fouling is produced. Success with 
small arms seems on the eve of attainment with smoke- 
less powder, and its application to larger barrels of from 
1:85in. to Gin. in calibre is attended with less difficulty. 
Probably the form of the gun will need modification, the 
pressure in the chamber being less and in the bore greater 
than with black powder. In our service the need for resist- 
ing climatic action of all kinds involves unusually great 
difficulties, and modifications in our system of magazines may 
be necessary. 

As to the effect on operations of war much licence has been 
given to the imagination as to results arising from the use 
of powder from which noise as well as smoke has been 
eliminated. This has no foundation, the noise of smokeless 
powder differing only from that of black powder by being 
rather sharper and of shorter duration. German field guns 
and our own experimental pieces are fired with powder gene- 
rating a very slight smoke, like the puff of a cigar, which is 
instantly dissipated. Independent rifle-firing is not visible at 
300 metres distance. The main effect in battle will be to in- 
crease the elements of calculation, leaving less to chance. 











Cuanea CuI-TUNG has engaged five foreign engineers in 
connection with the iron mines at Shansi and Kweichow. He has 
hopes of procuring from them the iron required for the proposed 
railways, 
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WHEELOCK 


MOTOR 
EXHIBITION. 


THREE Wheelock engines, made at the Etablissements De | 


AT THE PARIS 


Quillacq, Anzin, Nord, figured at the Paris Exhibition, viz., 
a 100-horse pumping engine on the left bank of the Seine for 
the general water service ; two pumping engines of 150-horse 
power each in the south pillar of the Eiffel Tower, for the 
lifts; and a compound engine of 300-horse power, in the 
western corner of the Machine Hall, for driving the French 
spinning and weaving machinery. The last-named is illus- 
trated by the engraving on page 114, while details of the 
valves and automatic expansion gear are given by the 
accompanying f . Fig. 1 shows the manner in which 
the valves are actuated ; Fig. 2, the valves in position at the 
cylinder end; Fig. 3, a complete valve, or “ obturator” as it 
is called, with ; and Fig. 4, the same with its grid 
slide removed. 

The Wheelock expansion gear is somewhat similar to the 
fourth Corliss type but the detent fork is inverted, and the 
valves themselves are different. Formerly, oscillating valves, 


nearly cylindrical, that is to say, only slightly conical, were 
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used. But now, while the same form of valve, now become 
a seat, is retained, it does not oscillate, but is a mere plug 


driven in t , While half the surface in the middle is cut 
away, as shown by Figs. 3 and 4, for forming a grid valve 
face. Transycrsely on this face works a grid slide, thus 
necessitatin y a very slight travel of the valve. This 
travel is giv shown by Figs. 2 and 8, by the links b b, 
and levers d on and worked by the rod c, made to 

illate in | T T, by its end S.. The collar U. 
kept by steam e against its seat, makes a tight joint, 
and prevents necessity for packing. The valves are 
brought very closely up to the cylinder end, thus reducing 
dead space to a minimum. The valve nearest the cylinder 
end serves for both sion and exhaust, while the other 
gives a cut-off variable by the governor. The valves are 
arranged at the under side of the cylinders so as to favour 

> escape of any water with the exhaust. 

The method by which the valves are actuated will be seen by 
Pig. 1. The excentric connecting-rod A is formed with a recess 











































C fitting on to the upper end of the lever B, keyed on the | 


admission and exhaust valve spindle so as to make it oscillate. 
As in an old form of horizontal engine, the rod may be lifted 


by the handle D clear of the lever B, and the latter be hand- | 


worked for starting by the handle E. This is done quite 
easily on account of the valves being nearly balanced and the 
remarkably s 
The lever B car 














and on which 
the flat portion of the cylindrical 
nortice made in G. To the under-side of 

the fork is attached a hardened steel 
ficient space behind it for a cubical steel 

on the pivot I, and through which 
part of the guide H. The weight 
pressed down on the block, so as 
> K in the direction of the arrow, and 
hus actuating the slide of the expan- 
projection M comes in contact with the 


valve, 
rel 


as 










wer arm of the 
> is then sharply closed by the spring weight P, through 
pin Q on the lever. The earlier or later contact of these 
parts is determined by the arm L of the lever J being 


tl 
two 





piral spring R permitting of the governor’s régime being 
changed by a hand nut while running. If any accidentshould 









happen € governor, such as the belt slipping off, 
another n N, coming in contact with the lower arm 


clear of the block, and prevents any 
2 steam. In the event of the valves or 
gear at one end of the cylinder becoming deranged, the engine 
is capable of working with single action until the derange- 
nent is set right. Indeed, an engine has been publicly 
ith only one valve, all the gear in connection with 
shaving been removed. The great ease and rapidity 
vith which a valve may be taken out and put in again, or 
replaced by an interchangeable one, is a strong point in 
favour of the Wheelock system. 
Referrin general arrangement on page 114, it will 
seen that the n exhausted from the small cylinder 
passes into a receiver before entering the large cylinder. 
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»ved by the rod O in connection with the governor, the 
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There is an air-pump and a condenser, worked tandem off | taining eleven gradient blocks accurately gauged to gradients 
the piston-rods, for both cylinders, so that either may be | from 1 in 12in. to 1 in 7Oin., specially adapted for house 


worked independently if desired. With only one short port 
| ateach end of the cylinder, and therefore dead spaces of 
only 1, or at most 1} per cent. of the total cylinder volume, 
and internal friction for all the moving parts amounting to 
only 6} percent. of the power exerted, this engine is remark- 
ably economical, the slight amount of friction reducing 
wear, and therefore maintenance, to a minimum; while the 
non-liability to wear of the rubbing surfaces of the valve 
gear, and the slight power required to work it, meet the 
objections often made to sharply closing automatic expan- 
sion valves. 





THE WALLAS INDICATING 





THE accompanying engraving explains itself ; the principle 
embodied in this invention is the essential of proper drainage, 
viz., security of uniform gradient in laying pipes. 





A 5 

of an indicating gradient block, made according to the fall 
required, applied to the external surface of the drain pipe, 
evidence of the fall is obtained by simply lowering the spigot 


SPIRIT LEVEL 
Prot -—— 





ht friction, even in engines of large power. | 
at F a pin, made excentric for setting | 
oscillates the detent | 





end of the drain pipe until the flat surface of the gradient 
block, on the application of an ordinary spirit level, is found 
to be perfectly horizontal. These indicating gradient blocks 
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are manufactured from selected boxwood, and guaranteed to 
| be truly gauged. A is a perspective view of the gradient 
| block llin. long; B, a section; C, a surface plan, showing 


5? 


| gradient block resting on drain pipe, as seen from ground 

level of trench ; D is an elevation, showing surface of gradient 
| block perfectly horizontal on drain pipes laid with a fall of 
‘1 in 10in.; E is a view of neat portable mahogany case, con- 


By means 


GRADIENT BLOCK. ; 


| 


drainage works. 


A NEW DRAIN COCK FOR STEAM ENGINE 
CYLINDERS. 
Tuts drain cock, patented by Messrs. Fieldwick and 
Harvey, which is manufactured by Mr. J. Aird, is known as 
the ‘* Universal.””. The cock is made of gun-metal, and the 





be 


cock can 
utilised by draining both ends of a steam cylinder, thus 
taking the place of two ordinary cocks. 


engraving explains itself. A single drain 








ON THE FLOW OF WATER IN OPEN CHANNELS 
AND PIPES. 

In our impression of the 24th ult. we printed an extract 
from Mr. Robert Manning’s paper on above subject, read at 
the Institution of Civil Engineers of Ireland. The author has 
pointed out to us a few errors in the first formula and table 
given on p. 80. Both were taken from printed slips, which 
the author now tells us were uncorrected. We now give 
the formule as corrected. 

Formule corrected. 
lL V=C WB [ 4. 22 RR ~ 0-15 m) 
nd 

V represents the mean velocity in seconds for all measures 
of length; C, a coefficient which varies with the nature of 
the bed; S, the sine of the angle of inclination of the surface ; 
R, “the mean radius” or “mean hydraulic depth ’’—which 
is found by dividing the area of the channel by the length of 
the perimeter in contact with the fluid; g, the velocity 
acquired by a falling body in a second of time; and m, the 
height of the column of mercury which balances the atmo- 
spheric pressure. 

For units of English feet and seconds this formula becomes 
for channels in earth in good order :— 


I. v = 628 (R3 + ® ~ 005), 
and, for metres-seconds, it takes the simple form :— 
Ill. v = 9483 R4 4% 


ja7 0°03)- 

4 
In both cases a mean height of barometer is taken = 30 
English inches. The inaccuracies in the table occur in 


| column headed S. The first two lines of this column should 


be -000006745, and -00004365. The last line in the same 


column should be -2309. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Edward Norrington, sta 
engineer, to the Undaunted, to date February 18th; Alexar.der 
Baker, engineer, Thomas P. Jackson, and Frederick H. Hink:, 
assistant engineers, to the Undaunted, all to date February 18th. 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION, 
(Before Mr. Justicn Nortu.) 
BARRETT AND ELERS (LIMITED) ¢, DAY-—-DAY v, FOSTER. 

Lis Lordship delivered a considered judgment on Tuesday upon 
two summonses in these actions, Some important questions arose 
as to the operation of section 82 of the. Patents Act of 1883, which 

jrovides that ‘‘ when any person claiming to be the patentee of an 

invention by circulars, advertisements, or otherwise threatens any 
other person with any legal proceedings or liabilities in respect of 
any alleged manufacture, use, sale, or purchase of the invention, 
any person or persons aggrieved thereby may bring an action 
against him, and may obtain an injunction against the continuance 
of such threats, and may recover such damage—if any—as may 
have been sustained thereby if the alleged manufacture, use, sale, 
or purchase, to which the threats related, was not in fact an in- 
fringement of any legal rights of the person making such threats. 
Provided that this section shall not apply if the person making 
such threats, with due diligence, commences and prosecutes an 
action for infringement of his patent.” 

Mr, Cozens-Hardy, Q.C., and Mr, Chadwyck Healey were for 
Barrett and Elers and for Foster; Mr. Moulton, Q.C., and Mr, 
Thomas Terrell were for Day. y 

Mr. Justice NorTH said, Joseph Michael Day, the defendant in 
the first of these actions, is the owner of letters patent, granted on 
the 3lst December, 1885, for ‘an improved bottle for atrated 
liquids,” and on the 13th of August, 1886, he granted to the 
defendant Foster sole and exclusive licence to make and vend that 
jortion of the invention called the trigger opener, at a royalty of 
" per gross, payable a The licence contained provisions 
that the licensee should not directly or indirectly use or exercise 
that part of the invention otherwise than in accordance with the 
licence, and should not at any time dispute the validity of Day's 
patent. For some time Foster manufactured the articles for which 
that licence was given, and paid Day the royalties in respect 
thereof, but in the year 1888 Day found that Foster was making 
trigger openers for which he was not paying froyalty, of a pattern 
for which he had himself applied for letters patent, but which Day 
alleges are made in accordance with his patent, and are therefore 
subject to royalty. Thereupon some correspondence ensued 
between their solicitors, in the course of which—on the 24th of 
November, 1888—Foster’s solicitors wrote that Foster would 
protect himself under his own patent and a patent of Barrett 
and Varley which Foster had secured. This was the first time 
Day ever heard of Barrett and Varley’s patent, which, upon 
investigation, turned out to be dated the 2nd of November, 
1887, for “improvements relating to means for facilitating the 
opening of internally stoppered bottles for aérated and other 
liquids.” It ap, ears from the evidence that these letters patent 
were applied for on behalf of and at the expense of the plaintiffs 
Barrett and Elers, and that they early in November, 1888, granted 
to Foster an exclusive licence to use and exercise that patent, 
although the formal assignment by the patentees to Barrett and 
Elers, and the formal licence by them to Foster, were only 
executed on January 11th and 17th, 1889, respectively. On the 
17th of December, 1888, Day's solicitor wrote to Foster's solicitor, 
as follows :— 

“Tt was only on Saturday last that my client was enabled to 
procure a copy of Messrs. Barnett (meaning Barrett) and Varley's 
specification, It is clearly an infringement upon his patent.” 1 
thought it right to have this matter investigated before proceed- 
ing. I have now only to notify to you that in the action against 
your clients, claims will be made in respect of this patent. I 
_— it is only right to inform you of this before the writ is 
issued, 

In pursuance of an arrangement between them, Foster's solici- 
tors, on the 13th of February, 1889, furnished to Day's solicitors 
particulars of the sale by Foster on the previous day of one gross 
of openers made under Barrett and Varley’s patent, and stated 
that Foster definitely declined to pay Day any royalty in respect 
of that sale, and intended to go on selling such openers, and not 
paying Day any royalty on them. Day apparently desired that 
the action he was about to bring against Foster should relate to 
articles sold by Foster, and purporting to be made under his own 
patent, as well as under that of Barrett and Varley, but Foster's 
solicitors refused to furnish an instance of any such sale. Barrett 
and Elers were at this time assisting Foster in opposing Day, and 
were employing the same solicitors for that purpose, and in letters 
dated the 15th and 22nd of March, 1889, respectively, those 
solicitors, on behalf of Barrett and Elers, called Day’s attention 
to his threats to proceed against Foster, requiring him to 
withdraw such threats or properly commence an action to 
make them good, and referring him to section 82 of the 
Patent Act, 1883. Day did accordingly issue his writ 
against Foster on the 24th of April, 1889, and his state- 
ment of claim was delivered on the 29th of June, and 
after referring to Day's own patent and his licence to 
Foster, it alleged, ‘‘The defendant has manufactured and sold 
trigger openers differing only colourably from those made in 
accordance with the plaintiff's letters patent, and has refused to 
pay royalties thereon, alleging as his reason that the trigger 
openers so manufactured and sold were made according to an 
alleged invention comprised in certain letters patent granted to 
Henry Barrett and John James Varley—No. 14,941 of the year 
1887—and are not within the privilege granted by the plaintiff's 
letters patent or affected by the said licence. The trigger openers 
made according to the alleged invention of the said Messrs. 
Barrett and Varley do not differ in any material respect from the 
trigger openers protected by the plaintiff's said letters patent.” 
The plaintiff claimed (1) ‘a declaration that the said trigger 
openers in respect of which the defendant refuses to y 
royalties are comprised within the plaintiff's said letters 
patent, and that the defendant is liable to pay royalties in 


respect thereof, in accordance with the said licence; (2) 
an injunction to restrain the defendant, his servants, 


agents, and workmen from making or vending — except sub- 
ject to the terms of the said licence—trigger openers made 
in accordance with the description contained in the specification 
filed under the said letters patent granted to Barrett and Varley, 
or only colourably differing from the trigger openers manufactured 
in accordance with the plaintiff's letters patent; (3) an account of 
the royalties due to the plaintiff from the defendant under the said 
licence,” Foster’s defence to that action was a very simple one ; it 
was as follows :— 

(1) The defendant has duly accounted for and paid to the 
plaintiff all royalties due under and in pursuance of the indenture 
of licence referred to in paragraph 2 of the statement of claim, and 
dated the 18th of August, 1886; (2) the defendant admits that he 
has manufactured openers for internally stoppered aérated water 
bottles made in pursuance of the specification of Henry Barrett and 
John James Varley—No. 14,941 of the year 1887—but he says that 
such openers are in no way an infringement of the plaintiff's 
said patent, nor are they included within the terms of the 
indenture of licence dated the 13th of August, 1886.” That defence 
might have been put in very rey but Foster had his time to 
deliver it twice extended, and it was not, in fact, delivered until 
October 24th, and the action was shortly afterwards sent down for 
trial. In the meantime Barrett and Elers had, on the 16th of 
August, issued a writ against Day to obtain an injunction restrain- 
ing the defendant from, by circulars, advertisements, or otherwise, 
threatening to take legal or other proceedings against persons 
manufacturing, using, or selling an alleged invention of the defen- 
dant—to wit, ‘‘an improved bottle for aérated liquids ”—comprised 
in letters Lp pa dated the 3lst December, 1985, and numbered 
16,057, and damages, and had applied on the 29th of August for 
an order in accordance therewith, but that application was 
refused. The affidavit of the solicitor, filed in support of that 





application, stated that the threats complained of were the 
letter of the 17th of December, 1888, which I have already 
read, and did not complain of or mention any other threats, 
and I may at once say that the suggestion in the writ to the 
effect that Day had issued any threatening advertisements 
or circulars was a mere fiction, and was not repeated. On the 
24th of October Barrett and Elers delivered their statement of 
claim against Day, in which they allege that Day had threatened 
Foster with legal proceedings in respect of an alleged infringement, 
repeating the statement that the threats were contained in the 
letter of the 17th of December, and that the plaintiffs had suffered 
damage by reason thereof, and they claimed an injunction 
restraining Day, his solicitors, and agents, from threatening 
Barrett and Elers, or their licensees or assigns, with reference to 
alleged infringements of Day’s patent, and damages and costs. 
Within a week after the delivery of that statement of claim, viz., 
on the 31st of October, Day took out a summons in the action of 
“ Barrett and Elers v. Day,” that all proceedings therein might 
be stayed, and on the 2nd of November Foster took out a summons 
that all proceedings in “ Day v. Foster” might be stayed until 
after the action of ‘ Barrett and Elers v. Day” had been tried, 
and both their summonses were adjourned into court to be heard 
by me together. Before dealing with those applications on 
their merits, one additional matter must be mentioned, viz., 
that Barrett and Elers alleged in their statement of claim 
that Day refused to join them as defendants in this action 
against Foster, or to allow Foster to contest the validity 
of Day's patent, and that Foster’s manufacture was not an 
infringement of Day's legal rights, because (1) that manufacture is 
not an infringement of Day's patent, and (2) Day’s patent is bad 
on the grounds of insufficiency of specification, want of novelty 
and utility, and Day’s not being the first and true inventor. As 
regards the validity of Day’s patent, it is now four years old, and 
no proceeding has been taken by Barrett and Elers, or by Barrett, 
Varley, or any one else to have it repealed or revoked, and I must, 
therefore, for present purposes, treat it as valid. See ‘Wren v. 
Weild” (L.R. 4, Q.B. 730), “ Halsey v. Brotherhood” (15 Ch.D., 
514, 19 Ch.D., 386). Foster does not set up that it is invalid; the 
law stops him doing so as a licensee, ron morever, he has con- 
tracted that he will not at any time dispute the validity of Day's 
patent, and the complaint that Day will not allow Foster to do 
what he has not attempted to do, and has expressly contracted not 
to do, is absurd. Then as to the question whether what Foster has 
done is or is not within Day's patent, that is the very thing which 
has to be decided, and will be decided in the action of ‘ Day ». 
Foster.” If it is not, Day's action will fail. But if it is, there 
is no reason why it should not be decided against Foster alone. 
In fact, Day could not join Barrett and Elers as defendants 
in that action, for he has no cause of action against them for what 
Foster has done. The fact that Barrett and Elers have a patent 
for a thing which, if made, would be an infringement of Day’s 
prior patent would not justify an action for infringement by Day 
against Barrett and Elers. See ‘Challender v. Royle” —36Ch. D., 
425. It is true that Barrett and Elers allege for the first time in 
their statement of claim that they have themselves manufactured 
and sold articles substantially as claimed in Barrett and Varley’s 
patent, but they give no details or admissions as to the nature of 
such articles, or the time or extent of the manufacture thereof, and 
Foster has, ever since November, 1888, had a licence from them, 
which their counsel, Mr. Terrell, tells me was an exclusive one. 
But, however this may be, there is no possible ground upon 
which I can hold that Day is bound to combine in one action 
his claim against Foster in respect of the manufacture and sale 
of certain articles, and any claim he may have against 
Barrett and Elers in respect of the manufacture or sale 
by them of other articles, nor can I hold it unreasonable 
that Day, who has commenced and is duly prosecuting an action 
against Foster for what he alleges to be, but which Barrett and 
Elers and Foster all deny to be, an infringement, should wait the 
result of that action before commencing proceedings against other 
alleged infringers in respect of any similar infringements. The sole 
ground of complaint therefore—if any—which Barrett and Elers 
have against Day is in respect of his solicitor’s letter to Foster's 
solicitor of the 17th of December, and the question is whether that 
letter gives Barrett and Elers any ground for commencing or 
further prosecuting their action against Day. It is scarcely dis- 
puted that no such action could have been brought before the pass- 
ing of the Patents Act of 1883. The letter in question was written 
to Foster’s advisers as a fair and open warning that Day did not 
accept the excuse put forward by Foster as a justification of what 
he had done, and would assert his rights by action, and the con- 
cluding words of the letter, ‘‘I think it only right to inform you 
of this before the writ is issued,” are exactly what it was right Day’s 
adviser should say before entering into litigation. Accord- 
ing to the well-known case of ‘Wren v. Weild” — approved 
in “Halsey +. Brotherhood” — Barrett and Elers could 
only have succeeded in an action founded upon that letter 
if they could prove affirmatively that Day’s claim was not a 
bond. fide claim in support of a right which, with or without cause, 
he believed he had, but was a mala fide and malicious attempt to 
injure them by asserting a claim of right, against his own know- 
ledge that it was without any foundation, and no such case is sug- 
gested by the pleadings. The bond fides of Day’s action is not 
challenged, and no attempt was made before me to show that the 
articles made by Foster are so entirely outside Day’s patent that 
there is no reasonable and probable cause for Day’s allegation that 
such articles are an infringement. But does the 32nd section of 
the Patents Act, 1883, give Barrett and Elers any right of action 
against Day in respect of that letter? Judges have frequently 
expressed strong opinions as to the propriety and fairness of warn- 
ing an opponent by letter of intended proceedings against him 
before rushing into litigation, and in ‘‘Wren v. Weild” and 
in ‘‘Halsey +. Brotherhood,” before the Master of the Rolls, 
such remarks were applied to patentees about to sue alleged 
infringers. But it has been held by Vice-Chancellor Bacon, in the 
“Driffield Coke Company v. Waterloo Mills Coke Company” 
—31 Ch.D., 638—and by Mr. Justice Kekewich in the ‘‘ Combined 
Weighing and Advertising Company v. Automatic Weighing 
Company”—42 Ch.D., 665—that such a letter by a patentee’s 
solicitor to an alleged infringer or his solicitor threatening an action 
fer infringement does give a cause of action under this section, and 
I fear this will have the effect of preventing a patentee from 
adopting the course thus pointed out to be fair and reasonable, and 
that for the future the warning letter will only accompany instead 
of preceding the writ, and will consequently be useless, But find 
ing such decisions existing, I am bound to follow them, and there- 
fore to hold that the letter of the 17th of December gives a cause 
of action to any ‘‘ persons aggrieved thereby.” That section, how- 
ever, contains a proviso at the end which qualifies the whole sec- 
tion, and is as follows:—‘‘ Provided that this section shall not 
apply if the person making such threats with due diligence com- 

and pr tes an action for infringement of his patent.” 
If, therefore, Day has by his proceedings in ‘‘ Day «. Foster” 
brought himself within that proviso, there is no ground of action 
against him under section 32. It is said that Day’s action is not 
an action for infringement within the proviso. It is certainly the 
only action or proceeding with respect to which Day had used any 
threat, and unless it is an action for infringement I do not see how 
the threat to bring it gives a right of action under section 32, as 
that section only applies to cases in which a patentee of an inven- 
tion has used threats with respect to an alleged manufacture, use, 
sale, or purchase of an invention which is proved not in fact to be 
an infringement. If the action is not one for infringement of a 
patent it is difficult to see how a threat to bring it can be a threat 
in respect of something done which is asserted to be an infringe- 
ment of it, which, according to Lord Justice Bowen in “‘ Challender 
v. Royle” (36 Ch.D., 441), is requisite to make the section applic- 
able. Again, Foster treats it as an action for infringement, for 
he sets up by way of defence that the articles he has manufactured 
are not an infringement, and in his affidavit he says that the sole 








question in “‘ Day v. Foster” is whether articles manufactured 
under Barrett and Varley’s patent are or are not within Day’s 
patent. Barrett and Elers in their statement of claim say 
that the proceedings threatened were in respect of an alleged in- 
fringement, and plead, by way of reply thereto, that what Foster 
did was not, in fact, an infringement. And I have no _hesita- 
tion whatever in holding that Day’s action is an action for 
infringement within the section. Day is a patentee whose 
tent is clearly valid against Foster, and Day has under 
it the sole right to make and vend the particular article, and 
he sues Foster for making and selling that article. That certainly 
looks very like an action for infringement. But it is argued that 
it is not such, because Foster has a licence from Day to make and 
sell such articles, ahd therefore cannot be sued for infringement. I 
do not see how this would prevent the action yee one for infring- 
ment, though it might give Foster, if that were all, a good ground 
of defence. It is argued that Day does not ask for relief on the 
footing that Foster is making and selling what he has no right to 
make and sell, but enly for payment of royalty upon the footing of 
the licence. But it is necessary to look at the whole case. ‘The 
defence that Foster sets up, and that Barrett and Elers also set up 
for him in their statement of claim, is not that Foster is protected 
by his licence, but that the licence has nothing to do with the 
matter, and no royalty is payable under it, because the articles are 
not made under the licence and are not within Day’s patent at all; 
and that is the question to be decided. If Foster fails, it will be 
because he has infringed Day's rights. He might have had a good 
defence if he had relied upon the licence, paying the royalty. But 
he has refused to pay the royalty, and he cannot and does not 
attempt to say that, if the manufacture would have been an 
infringement but for that licence, the licence prevents its being 
so. ‘The licence is merely a licence to make the articles, paying 
the royalty; and when Foster repudiates all obligation to pay 
the royalty, he cannot rely upon the licence as a justification for 
the manufacture. Foster denies that the articles he makes 
are within the licence, and claims to manufacture them because 
they are not protected by Day's patent. Day alleges that they 
are, and claims specifically an injunction to restrain the manufac- 
ture thereof, except subject to the terms of the licence—i.e., on 
payment of the royalty; and if that is not an action for infringe- 
ment I do not know what is. It is said further that Day’s 
action is not within the proviso, even if it is an action for infringe- 
ment, because what the section contemplates is an action for 
infringement commenced after an action for threats under section 
32, whereas Day's action was commenced before it. If that were 
so, and Day desired to have the protection of that proviso, he 
would have had to dismiss the existing action of ‘‘ Day v. Foster,” 
and, | suppose, pay the costs of it, and commence a fresh action 
against Foster on exactly the same lines, which new action Foster 
doubtless would have said was not commenced with due diligence 
after the threat. But I find nothing in the proviso warranting this 
contention, or pointing to the time when the action for infringe- 
ment is to be brought, except that it is to be with due diligence. 
It must be borne in mind to what case the section is addressed— 
that of a patentee who causes damage by disseminating threats 
which he does not or will not justify by an action, who is “‘ willing 
to wound but yet afraid to strike.” It is not necessary for me 
now toexpress any opinion whether the bringing of an action for 
infringement with due diligence after the making of a threat 
renders an action for threats commenced in the meantime wrong 
from the beginning, because not founded on any good cause of 
action, though I do not feel much doubt as to the meaning of the 
Act. But Ido express a decided opinion that, if a threatened 
action for infringement is commenced and prosecuted with due 
diligence after such threat, there is no ground upon which action 
under section 32 in respect of such threat can subsequently be com- 
menced at all. To put it in another way, if a threat to bring an 
action for infringement is followed up by the bond fide commence- 
ment and prosecution with due diligence ef the threatened action, 
there is no ‘person aggrieved” by the threat, and therefore 
no person who can bring an action under section 32; although 
I have no doubt that Barrett and Elers might have been 
‘* persons aggrieved ” if no action for infringement had been com- 
menced when they brought their action, or within a reasonable 
time afterwards. In the present case 1am of opinion that the 
action of ‘“‘Day v. Foster” certainly was commenced with due 
diligence having regard to the date of the threat, the letters of 
Foster's solicitor, and the reasonable desire of Day to combine all 
his complaints against Foster in one action, and especially having 
regard to the nature of the threat, and to the fact that no action 
grounded thereon had been commenced when the writ was issued 
in ‘‘ Day v. Foster.” It was also argued by the very able counsel 
who appeared for Barrett and Elers, as well as for Foster, who left 
no stone unturned on behalf of their clients, that the action of 
‘Day z. Foster” is not within the proviso, because it is not one in 
which the validity of the patent is in question. There is nothing, 
however, in this, in my opinion. If the action is for an infringe- 
ment the proviso is satisfied, whatever defence the defendant may 
set up or omit tosetup. It was admitted by counsel that the action 
would have been within the proviso if Foster could have pleaded that 
the patent is invalid, even though he had omitted todo so. But, in 
my opinion, it is equally within the proviso, though Foster does not 
plead invalidity, because he is incapacitated from doing so. If the 
action were in any sense a collusive one the case might be wholly 
different ; but it is an honest action, brought hostilely against the 
only person threatened, being the only person whom Day knew to 
have infringed ; for, whatever the truth may be as to any manu- 
facture by Barrett and Elers, it was not referred to in any corre- 
spondence between the solicitors, nor at all until the statement of 
claim was delivered in ‘‘ Barrett and Elers 7. Day”; and it is not 
suggested that Day or his advisers had any materials before them 
which disclosed any ground of action against Barrett and Elers. 
Lord Justice Cotton says in ‘Challender v. Royle”—at p. 438— 
“It is my opinion, and I ought to express it, that in order to 
bring the case within the proviso the action must be an honest action, 
honestly brought in order to test the validity of the patent or the fact 
of infringement, whichever may be in question.” And in— 
at p. 439—‘‘In my opinion the proviso is satisfied if an action to 
test the validity of the patent, or the fact of infringement, is 
honestly brought with reasonable diligence against the person or 
any of the persons to whom the threats have been made.” And, 
in my opinion, Day’s action stands the application of this test. I 
do not forget that Barrett and Elers allege in their statement of 
claim, after setting out the letter of December 17th, that since 
writing that letter the defendant has continued the ‘‘ said” threats, 
and has brought his action against Foster. In that pleading the 
hrase ‘‘the said threats” means the threat in the letter of 
ecember 17th. In his affidavit, filed on November Ist, Day 
swears that, except by the letters of November 25th and December 
17th, neither he nor any person on his behalf has at any 
time made any threat in respect of Barrett and Varley’s 
patent, and although this affidavit was replied to on November 
6th by affidavits of Foster and of the secretary of Barrett 
and Elers, Day’s statement on this point is not contradicted. 
It may be that the non-withdrawal of that threat, coupled 
with the further correspondence between the solicitors, was 
in one sense a continuance of it down to the time of bringing 
the action; but it is obvious that the threat to bring an action 
came to an end when the threatened action was brought, and there 
is no suggestion by affidavit or pleading that any threat was ever 
made, except of bringing the action, or that subsequently to the 
date of commencement any threat was made at all. It follows, 
therefore, that the action must stand or fall by the letter of Decem- 
ber 17th, which, in my opinion, for the reasons I have mentioned, 
gives no cause of action, unless it can be maintained upon the 
the ground that Day may still fail to use due diligence in the pro- 
secution of his action. But there has not been, in my opinion, any 
such failure down to the present time, and the action is set down 
and stands high in my list for trial; and as nothing which Day can 
do can prevent its coming on in due course, no question as to its 
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due prosecution can now arise. But there is one other matter 
which I cannot leave out of sight in considering whether the 
action of “‘ Barrett and Elers «. Day” should now be stayed 
or not, under Rule 4 of Order XXV., as being “frivolous 
and vexatious.” Independently of this order the Court has 
undoubted jurisdiction to stay all proceedings, or dismiss an action, 
when on the facts proved to the satisfaction of the Court it appears 
that the action is frivolous and vexatious. See per Lord Justice 
Cotton in ‘‘ Willis x. Lord Beauchamp,” 11 Prob. Div., 60 ; “‘ Metro- 
politan Bank v. Pooley,” 10 App. Cas., 210; ‘‘ Reichel v. Magrath,” 
14 App. Cas., 665. In my opinion, the prosecution of an action is 
vexatious when it is clear that no relief can be granted at the trial. 
The only relief sought in this case by Barrett and Elers is an in- 
junction to restrain Day from threatening them, or their licensees 
or assigns, with reference to alleged infringements of Barrett and 
Varley's patent, and da and costs. As regards the threat 
to bring the action of “‘ Day v. Foster,” no injunction to restrain such 
threat could be granted at the trial, nor could have been at any time 
since the writ in “Barrett and Elers x. Day,” as no such 
threat was any longer possible after the action had been 
brought, and no damages could be recovered in respect of 
a threat which did not give rise to any cause of action. And, 
as regards any other threats, none are proved or alleged, nor 
is there anything from which any intention on the part of Day 
to make such threats could be inferred, and no injunction 
can be granted to restrain a defendant from doing an act which it 
is not proved or even alleged that he ever intended or threatened 
to do—see “Stannard v. Vestry of St. Giles,” 20 Ch. D., 190; 
** Proctor v. Bayley,” 42 Ch. D., 390—nor could there, of course, 
be any damages for an act which was never committed. What 
Barrett and Elers avowedly desire to do is to try whether Day's 
patent is valid or not. But no such question can arise in their 
action, under the circumstances I have mentioned, as there is no 
issue to which it can be relevant, although, no doubt, according to 
“Challender v. Royle,” and “ Kurtz <p <i "—36 Ch. D., 770— 
such question might have arisen if any threatening or intention to 
threaten on Day’s part was alleged and proved, and there was an 
issue to be decided at the trial whether such threatening was justi- 
fiable or not. Under these circumstances I am of opinion that 
there is not, and never was, any cause of action in “ Bar- 
rett and Elers vx. Day” in respect of which relief can be 
granted at the trial, and that, this being so, the action is 
vexatious, and the proceedings therein should be stayed, 
and I accordingly direct such stay, and that the defendant 
Day’s costs should be paid by the plaintiffs. In deciding that 
it is vexatious I do not mean to impute to the plaintiffs therein 
that it was commenced for the purpose of annoyance. I have no 
doubt it was considered a legitimate move in the war game of liti- 
gation between the parties. But this is no reason why the defen- 
dant should be harassed by the continuance of proceedings which, 
in my opinion, cannot result in a decision in the plaintiffs’ favour, 
Foster's summons in ‘‘ Day v. Foster” seeks to have all proceedings 
in that action stayed until after the trial of the other action. I 
see no reason whatever for this. No question as to threats or as 
to the validity of Day’s patent can be tried in the action against 
Foster, but that is the proper action in which to try whether the 
articles which Foster has made are or are not infringements of 
Day’s patent. The questions in the two actions are entirely 
different. Foster’s affidavit in support of his summons says that 
if what he asks is granted he is willing to be bound by the decision 
in Barrett and Eler’s action, so far as the issues as to validity and 
infringement are concerned. Inadvertently he lets out that what 
he is really seeking is to impugn the validity of Day’s patent—a 
thing which he has expressly contracted for valuable consideration 
that he will not de. I consider such an attempt not creditable to 
him, and vexatious in every sense, and I dismiss his summons with 
costs. 
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BARS AT THE MOUTHS OF TIDAL ESTUARIES. 


AT the tenth ordinary meeting of the session, on Tuesday, the 
4th of February, the President, Sir John Coode, K.C.M.G., being 
in the chair, the paper read was on “ Bars at the Mouths of Tidal 
Estuaries,” by Mr. William Henry Wheeler, M. Inst. C.E. The 
paper referred to the different kinds of bars, treated of causes 
of their formation, and suggested remedies for their removal. 
Four ;classes of bars were described, namely :—Those consisting 
of hard material not affected by the scour of the current; 
those due to deposit of alluvial matter brought down by rivers; 
bars consisting of shingle or sand; and casual bars. Examples of 
each kind were given. With reference to those of the second class, 
a distinction was drawn between bars and deltas. The latter con- 
sisted of a continually increasing deposit of fresh material, due to 
alluvial matter brought down by the river currents. The former 
were caused by the heaping up of sand or shingle by the action of 
littoral currents, aided by waves and gales. Tidal bars, unlike 
deltas, did not increase in size after formation ; the balance of forces 
between the conflicting currents kept them in equilibrium, and caused 
them to maintain their general form and position. The features 
of bars at the mouth of sandy estuaries were described as 
being of a remarkable character. Such bars consisted of one 
or more ridges of material, the particles cf which had no 
coherence, yet stood with a slope much steeper than the natural 
angle of repose. Rising in some cases as much as from 40ft. to 
50ft. above the bottom, they maintained their positions across 
channels having a tidal rise of from 20ft. to 30ft. with a 
current exceeding from 3 to 4 knots, and the direction ot which 
was reversed three times every day; exposed to the storms and 
waves of the open sea, they were sometimes partly dispersed, or 
added to, or altered their form, but they had a normal condition 
to which they reverted when the disturbing causes ceased. 
Examples were given of the bar of the Mersey and other estuaries. 
The author pointed out that bars were not common to all rivers, 
and even where a bar existed it was not always an impediment to 
navigation, as the water in the channel inside the bar was frequently 
as shoal as on the bar. The Thames, the Humber, the Severn, the 
Seine, and the Scheldt, were given as instances of rivers without 
bars; the Tyne, the Tees, and the Ribble, as illustrations of 
rivers where the bars did not affect the navigation. The various 
theories as to the cause of bars were enumerated. These were 
divided into two classes—one class ascribing the bar to the action 
of the river currents, and the other to the action of the sea. 
The theories of their formation might be thus summarised :— 
(1) The deposition of the detritus carried in suspension in 
a river when it entered the sea, either from the slackening of the 
velocity, or from the meeting of two currents which neutralised 
each other, or from the effect of the conflict between the salt and 
the fresh water. (2) To the form and direction in which the ebb 
and flood currents met at the outfall. (3) To an insufficiency of back- 
water. (4) To the differencein duration of the ebb and flood currents, 
and the variation in the inclination of the slope of the low-water 
line. (5) To the action of littoral currents, and waves driven along 
the shore, in piling up detritus in the direction of their greatest 
force, and across the mouth of the outfall. With regard to the first 
class of theories, the author pointed out that the alluvial matter 
brought down by a river was of a totally different character 
to that of which bars consisted, being sufficiently light to be 
carried out to sea in suspension; that the meeting of the fresh 
and tidal waters, or the conflict between the salt and fresh water, 
could not be the cause of a deposit sufficient to make a bar, as 
the point of conflict varied with every tide; that fresh-water floods, 
from their intermittent character and small volume as compared 
to that of the tidal water, could have little effect on the bar or 
outfall channel. Attention was drawn to the fact that those rivers 
having the largest discharge of upland water and absence of tidal 
flow, were most encumbered at their outfalls; that, while freshets 
had little or no effect in scouring away bars thev not unfre- 





quently were instrumental, in sandy estuaries, in feeding and 
maintaining them by altering the low-water channels through 
the sand, and stirring it up and throwing the sand into the ebb 
current, which was thus transported to the bar. The manner in 
which a channel entered the sea was admitted to have a marked 
effect on the maintenance of the bars, which were generally 
found at the mouths of estuaries discharging into shallow bays, 
or where the outfall was at right angles to a low flat sandy coast; 
whereas rivers discharging at the head of a deep bight gradually 
increasing seawards, or discharging at a projection of the coast- 
line, where the run of the tide was strong, had free outfalls. 
The characteristics of the principal estuaries of this country were 
given in illustration. As to the insufficiency of back water, the 
author, while admitting the importance of conserving tidal estuaries 
as scouring basins, and that a certain width of foreshore on each 
side of the channel, was essential for properly filling and feeding 
them, contended that only such portion of the water entering 
an estuary as in and out by means of the navigable 
channel over the bar was beneficial; and that the enclosure 
of indents and irregular parts of the coast line, by bringing 
the estuary into the best form for the ingress and egress of the 
effective portion of the tidal water, might be of advantage ; that 
while training walls were conducive to accretion, yet they did not 
necessarily decrease the tidal capacity. Training walls did not 
create new material, but merely led to a new disposition of the 
sand, the shoaling in one place being compensated by the deepening 
at the part from whence the sand was moved ; also the deepening 
of the channel by the scour between the walls more than compen- 
sated for loss of shallow water over a wider area. No fixed rule 
could be laid down either as tothe best height of the walls, or how 
far reclamation might be carried ; each estuary must be judged 
and dealt with as experience taught. Several cases were quoted, 
showing where reclamation had been detrimental, and also where 
it had been carried on without injury to the bar or navigable 
channel. The relative scouring effect of the ebb and the flood tide 
was discussed, the opinion of the author being that these were 
nearly balanced, the preponderance being in favour of the ebb. As 
to the theories that ascribed the existence of bars to external causes, 
while generally agreeing that this was caused by the action of the 
sea, varied as to the way in which it was accomplished. This 
action was variously ascribed. To ground waves, which, having 
traversed the shore, carried with them sand and shingle into the 
mouth of the estuary, and formed a bank; to the action of the 
winds, which caused the detritus disturbed by waves to be piled 
up in the direction of their greatest force; to the action of 
on-shore waves, the crests of which, being impelled forward at a 
greater rate than the foot by their impetus in descending, 
pushed forward the mass of water in front of it, which, charged 
with the material on which it was driven, carried it into the 
mouth of the estuary; to the general tendency on all coasts of 
waves driven along the shore by winds, or of the littoral 
currents to transport and heap up beach in a continuous line 
along the shore, to which operation the mouth of the estuary 
formed no exception. The author considered the last as the 
true cause. The action of gales in eroding the cliffs and break- 
ing up the beach furnished the material which was continually 
being transported along the beach in the direction of the flood tide, 
and those on-shore winds which, from their prevalence, had the 
most effect on the coast. This material was carried across the 
mouth of the estuary, rolled along the bottom by the flood tide to 
the bank forming the bar, pushed over it, and deposited on the 
inner side. The ebb tide rolled it back, and it was dispersed on 
again reaching the sea. The bar was thus maintained in a general 
state of equilibrium; if in an exposed position, increasing after 
gales and decreasing in calms. The conditions of estuaries favour- 
able to the formation or absence of bars were described and illus- 
trated by reference to the various rivers of thiscountry. The remedy 
proposed for the dispersal of bars was to increase the depth of 
water at the outfall and the power of the ebb current. The works 
carried out in the Tyne, the Tees, and the Liffey were described 
and given as illustrations of the successful application of this 
remedy. It was pointed out that piers run out from the shore on 
a flat sandy coast were not effective unless carried to deep water, 
and instances were given of failure where this had been attempted. 
Under certain conditions, a single pier, concave in form, running 
out from the coast on the side of the channel from which the drift 
came, having its concave side towards the channel, might be effec- 
tive in deepening a channel and removing a bar. The author also 
suggested that bars might be dispersed by eroding, or stirring up 
the material of which they were composed by mechanical agency ; 
and thus taking advantage of the transporting power of the ebb- 
current for their removal. 

The views of the author were thus summarised:—(1) That the 
forces which operated in maintaining the existence of bars in 
tidal estuaries came from the sea, and were not due to upland 
water. (2) That the dispersal of bars and the improvement of the 
outfall channels of estuaries could be accomplished by increasing 
the volume and velocity of the tidal water passing over the bar, 
and by giving a greater preponderance to the ebb current. (3) 
That in designing works for this purpose, the circumstances of 
those estuaries which had natural | pn Bg channels free from 
bars should be taken as guides. The lessons to be taught by an 
examination of estuaries having natural deep-water channels were: 
(a) That the mouth of the outfall should be capacious enough to 
allow of the entry of sufficient tidal water to fill up the estuary and 
upper reaches of the river. ()) That, to insure a regular un- 
disturbed flow, the form of the estuary should be such as to afford 
a gradually decreasing width from the outfall. (c) That the depth 
of water in the channel should be sufficient to allow of a free propa- 
gation of the tidal wave. (d) That the longer the run of tidal 
water that could be given the more effective would be the scouring 
action, and that therefore all obstructions to the free flow of the 
tidal current were prejudicial to the outfall. (e) Thatit wasessential 
to secure adequate depth of the channel by natural scour, or by 
dredging. (jf) That training and fixing in one position the low- 
water channel in a sandy estuary was of first importance in 
securing the full advantage of the tidal scour, and in maintain- 
ing a deep channel. (g) That water, flowing in and out of an 
estuary which did not pass to or from the sea over the bar, and 
by the main navigable channel, was of no advantage to the 
outfall, and was better excluded. Therefore, while it was of the 
utmost importance to conserve an estuary as a receptacle for the 
tidal water, the exclusion of such water from indents, and 
the cutting off of irregularities by embankments, might be 
carried out without detriment to the outfall. (4) That piers 
carried out from the shore were useless, unless extended to deep 
water. That they. should be so designed as, while not unduly 
throttling the intlow of the tidal water, they should effect the 
greatest amount of scouring force from the ebb current. 








SOCIETY OF ENGINEERS. 

THE first ordinary meeting of the Society of Engineers for the 
egg year was held on Monday evening, February 3rd, at the 

‘own Hall, Westminster. Mr. Jonathan R. Baillie, the President 
for 1889, first occupied the chair, and presented the premiums of 
books awarded for papers read during his year of office, viz.:—The 
‘*President’s Premium” to Mr. G. M. Lawford, for his paper on 
“*Fire-proof Floors;” the ‘‘ Bessemer Premium” to Mr. Samuel 
Griffin, for his paper on ‘‘Modern Gas ~~ Practice ;” a 
“Society’s Premium” to Mr. Henry Faija, for his paper on 
«« Foread Filtration of Water through Concrete,” and to Mr. 
George R. Strachan, for his paper on ‘‘The Construction and 
Repair of Roads.” 

r. Baillie introduced the President for the present year, Mr. 
Henry Adams, to the meeting, and retired from the chair, receiving 
a hearty and unanimous vote of thanks for his services during the 
past year. 








ee 


Mr. Adams then took the chair and proceeded to deliver his 
inaugural address. After thanking the members for the honour 
they had conferred upon him in electing him to the presidentia} 
chair, he briefly alluded to the satisfactory position of the Societ 
which now numbers 417 members of all classes, and mentioned the 
loss by death of Dr, Percy, and the addition of Earl Granville 
Lord Armstrong, Lord Brassey, Sir Wm. Thomson, Mr. Wm, 
Anderson, and Mr. Benjamin Baker, to the roll of honorary 

bers. He cc ted on the principal points of the papers 
read during the session, and described the features of interest jn 
the works visited by the members during the vacation, which jn. 
cluded the East London Waterworks, the Sewage Outfall Precipita. 
tion Works at Crossness, the central station of the London Electric 
Supply Corporation, and the Foreign Cattle Market, Deptford, 
The president then referred to the progress of technical education 
noticing particularly the work of the Science and Art Department? 
and that of the City and Guilds of London Institute, and incident. 
ally gave some particulars of the City of London College, where he 
has been for twenty-one years the professor of engineering. Re. 
marking that a wider field of enterprise than that contained within 
the shores of the United Kingdom was necessary for engineers, he 
gave statistics showing that about 30 per cent. of the English 
engineers were now practising abroad, and spoke of the advantages 
to be derived from the realisation of the idea of Imperial 
Federation. He then referred to the enormous strides being made 
in ocean navigation, and gave some particulars of the 8,000,000 
tons of British shipping, with details of some of the recent per. 
formances. In connection with the Government expenditure on 
the increase of the Royal Navy, he said the contracts had been 
very fairly distributed over the great shipbuilding and marine 
engineering centres, and had given general satisfaction to those 
concerned. The extended use of mild steel and some of its dis. 
advantages were noticed, and the President then passed on to a 
consideration of our fuel supply. He believed that the days of 
coal were surely numbered, and that it behoves us to seek other 
means of generating power, and in the meantime to practise the 
greatest economy in the use of the mainstay of England’s prosperity, 
Under the head of railways some figures were given, showing the 
vastness of the traffic upon them, and that, notwithstanding the 
rapidity of transit, according to the last statistics enly one passenger 
was injured in 1,500,000, and not more than one in 80,000,000 
was killed by causes beyond their own control. Particulars 
of present practice in compound locomotives were given, and the 
necessity for increasing the strength of the permanent way was 
stated. In connection with ordinary locomotives, Mr. Adams said 
he had recently made a public statement, which had been ques- 
tioned, of the saving which one of the railway companies had 
obtained by the use of the Vortex blast pipe, and he now appended 
a copy of the official statement, showing that by the alteration of 
324 of the engines upon the London and South-Western Railway 
during the last four years, a saving of £48,461 had been effected, 
Several large bridges were described, the Forth Bridge, of course, 
occupying the place of honour, and references were made to many 
other engineering works and processes which have occupied public 
attention. In conclusion, attention was directed to the necessity 
for specialisation in the studies of engineers, the multifarious 
subdivisions rendering it physically impossible for one man 
thoroughly to master more than one or two branches, and hence the 
necessity for the existence of such bodies as the Society of Engi- 
neers, where experience could be freely exchanged. A final exhor- 
tation to the members to wear out rather than rust out, brought to 
a close a very able and interesting address, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE continued fall in Scotch and Cleveland pigs, amounting, as the 

movement has now done, almost to a disaster, had the effect on 

‘Change to-day—Thursday—in Birmingham of almost paralysing 

business. No one knows quite what to make of it, nor where it 

will end, and in this state of uncertainty buying and selling is 
almost at a standstill. 

True, there is no sufficient reason why this market should take 
its tone from Glasgow and the North, but the fact remains that it 
does do so. There is no speculation here as in Glasgow, but the 
serious course of things in the North naturally makes traders here 
nervous concerning the future course of the iron and steel markets 
generally, and therefore induces a cautious, hang-back spirit. 

The position is not a comfortable one, the more so as Stafford- 
shire just now finds itself face to face with increases in the cost of 
a which must be met, and from which there is no escape. 

‘or example, ironworkers’ wages have just advanced, and a further 
advance is certain to take place on the Ist of April. Again, colliers 
are agitating for another 10 per cent. advance ; and as regards the 
price of coke, which is a matter of so much importance to this 

a there is no indication of any ease in this direction yet 

awhile. 

No wonder, therefore, that Staffordshire and Midland iron- 
masters should have declared on ’Change to-day that it was 
absolutely impossible to make any reduction in prices. Neverthe- 
less, buyers looked for reductions, and in cases where some ease 
could not be secured, orders were more generally withheld than 
given out. In the face of the Scotch and Cleveland decline, con- 
sumers would not consent to give old prices, whether for pigs or 
finished iron, except for lots required to satisfy prompt necessities, 
and the extent of business done was very small. 

For the present, however, ironmasters have plenty of orders on 
their books to keep the works going—orders which will last them 
for two or three months, and they are therefore content to lie 
upon their oars rather than make additions to their contract books 
by sacrificing prices. In this they are perhaps wise until the 
commercial atmosphere clears, and we see more distinctly where 
we are, 

It may be, as indeed is fervently hoped, that the Scotch market 
will recover itself, and then a better state of things will ensue 
upon this market; for makers here are by no means yet persuaded 
that the action of the Scotch banks in curtailing credit on warrants 
is going to prove all-powerful in destroying the other sound reasons 
which exist for improved trade and better prices. 

True, shipbuilding in Scotland and Cleveland is not so brisk as 
it was, and shipments of raw iron from the North have declined. 
But it is pointed out by local ironmasters that there is yet abund- 
ance of work in hand at the ship yards, and continental needs in 
the matter of pig iron are by no means yet supplied. Therefore, 
to base too much argumeut upon the Scotch stampede were at 
present to be over hasty. 

Pig iron in Staffordshire to-day was quoted on Birmingham 
Exchange at 75s. per ton for Northampton and Derbyshire sorts, 
and 75s. to 77s. 6d. for Lincolns. Such prices, however, in the 
absence of business and the very unsettled state of the market, 
were purely nominal, and indeed it might fairly be said that there 
were no prices for pigs. Native sorts were quoted 65s. for cinder 
»igs, 75s. for medium sorts, and 90s. now for hot blast all mines. 
Hematite agents still quoted 92s. 6d. and 95s., as representing 
makers’ prices, [but with warrants selling at 10s, less than this, 
such figures were wholly outside the market. 

It is encouraging that, notwithstanding the northern collapse, 
legitimate demand for pig iron keeps very strong, and production 
is hard pressed to keep pace with it. A further proof of this is 
seen in the fact that two blast furnaces were blown in at Tipton, 
Staffordshire, this week, which have been disused for five years. 
They are close to gs Sp station, and are carried on by Messrs. 
Robhrts and Deeley. e restarting of other Midland furnaces is 
imminent, as the home demand for pig iron keeps enormous. 

Stocks at the chief furnaces in Staffordshire are much smaller 


than usual, and in some cases the metal is despatched before it has 
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time to get cold. Foundry and cold blast iron is in especially 
strong request. : ’ 

Manufactured iron prices were declared this afternoon without 
change on the recent basis of £9 10s. for marked bars, £10 2s, 6d. 
for Karl Dudley's iron, and £9 for second-class marked bars, In 
reality, however, prices were a little easier in cases where any 
business was done, and concessions of 2s, 6d, and 5s, per ton were 
to be heard of pretty generally. : 

Sheet iron makers, in articular, are getting somewhat short of 
orders, and this is a condition of things which must have its effect 
upon prices. The galvanisers are not yet giving out any more 
orders, and the sheet iron makers are, in consequence, some of 
them beginning work on Wednesdays instead of Mondays, and in 
other ways are curtailing output. ; 

It was in sheets therefore, more than in perhaps any other 
description of manufactured iron, that the tendency among makers 
to meet buyers’ altered views a little as to what prices now should 
be, was this afternoon most observable in Birmingham. Yet there 
was no declared alteration in the Association figures of £10 5s, for 
singles, £10 15s. for doubles, and £11 15s. for lattens. 

The platemakers are better situated at present than most of the 
other branches, particularly the makers of railway wagon-building 
plates. ‘These last keep very busy, and are likely to be so for some 
time to come, while prices are well maintained. Boiler plates are 
£10 10s. to £11 for ordinary, £11 to £11 10s, for best, and £12 to 
£12 10s. for best best. 

The bar makers have a very good number of orders on hand at 
present, and have no reason to anticipate any early falling-off of 
employment. The export orders on the books, as well as the 
home orders, must yet take some time to execute. 
are this week quoted £8 10s. 

Hoops and strips are unchanged at £9 5s. nominal for hoops, 
and £9 for strips, while galvanised sheets are £15 for common, and 
£16 10s. to £17 10s. for best. 

In Birmingham, extensive foreign and colonial orders have been 
received for steel sheets, and merchants quote £14 10s. and £15 
for best cold annealed sheets, 24 gauge, Siemens-Martin quality. 
Siemens steel bars are strong at £10 10s. minimum. 

The easier condition of the —— market lends interest to the 
information that statistics show that deliveries were again in excess 
of supplies last month, and the stock in sight has further diminished 
by 3133 tons. The stock in French ports is 39,016 tons, which 
abcut represents the surplus still remaining as the legacy of the 
ring. It may betwelve months yet before the supply gets back 
to a normal condition, but the demand has been well sustained and 
healthy for the last nine months. 

Makers of cartridge machinery here note with much satisfaction 
that, to avoid sudden calls on the home authorities, the India- 
office has issued instructions for the preparation of a large quan- 
tity of machinery for the manufacture of cartridges for the new 
magazine rifle. The machinery is to be sent out to India at the 
very earliest possible date, in order that every facility may be 
afforded the local authorities in the East to keep up a proper 
supply. 

The blast furnacemen are beginning to express some discontent 
at the amount of the advances which they have lately received. 
The Blast Furnacemen’s Association have expressed the belief that 
their wages are 74 per cent. under the price which they ought 
to be receiving, and it is resolved that the matter shall be 
investigated. 

Staffordshire colliery owners are waiting with some anxiety the 
action of the Yorkshire and Lancashire coalowners upon the 
question of the miners’ demand for another 10 per cent. advance. 
It is understood here that the Yorkshire owners will meet next week 
to consider their position, and their action, together with the Lanca- 
shire masters, will practically rule the rest of England. 

Meanwhile, the secretary of the Warwickshire Miners’ Asso- 
ciation has received an intimation from the Nuneaton and Bedworth 
coalowners that they will give the 10 per cent. advance on the 
27th February if the Yorkshire owners should decide on that 
course, The Cannock Chase colliery owners are considering what 
action they will take upon the matter, as also as regards the men’s 
demands for an eight hours day, but a definite decision has not yet 
been arrived at. 

Further information as to the proposals for unwatering the sub- 
merged coal measures in the Tipton district was forthcoming at a 
meeting of the South Staffordshire Mines Drainage Commissioners. 
Returns are coming to hand as to the available amounts of work- 
able coal. It is proposed that a level a mile long shall be driven 
to Wednesbury, so that the Wednesbury water may be dealt with 
by the existing engines, or by these with the addition of one other 
powerful engine. The cost of driving the level would be about 
£12,000, which would unwater about 5,000,000 tons. If these 
estimates are correct, the cost would be only 4d. per ton of coal 
liberated. The committee will shortly report upon this proposal. 

A strike has been going on during the last few days in the brass 
tube and wire-drawing trade at Birmingham, by which some 3000 
or 4000 men were rendered idle. The men struck for a reduction 
in the hours of labour to fifty-four per week, as compared with 
fifty-eight and a-half to sixty hours, which has previously been 
the custom. The grievance is of long standing, but the men have 
only just agreed upon united action. Happily, the strike has been 

of only very short duration, having now been terminated by the 
masters conceding the reduction in the working hours demanded. 

A strike has commenced in the cast iron hollow-ware trade in the 
Birmingham, West Bromwich, and Wolverhampton districts, which 
promises to be somewhat serious. The period for which the late 

arbitration award in this trade was made has expired, and the 
masters have prepared a new list of prices for submission to the 
men. This list the men, however, have refused to receive, and a 
strike has commenced in most of the leading works, chiefly among 
the turners, whose action, however, is now throwing out of work 
the tinners and blackers. It seems likely that the strike may lead 
to serious results in other districts, for it is stated that arrange- 
ments are in progress for the Staffordshire, Lancashire, and 
Scotch operatives to act in concert. This would affect about 
20,000 men in all, and would seriously injure the export trade, just 
at a time when manufacturers are making strenuous exertions to 
meet continental competition abroad. 

The Wolverhampton Operatives’ Trades Council has submitted a 
suggestion to the Chambers of Commerce that, with a view to the 
settlement of trade disputes, a Board of Conciliation should be 
formed composed of members of the Chambers of Commerce and 
members of the Trade Council, who should select a chairman not 
connected with either body, but whose social position should com- 
mand the respect of all parties; and that by this Conciliation 
Board a settlement of disputes should be invited. The Chamber 
of Commerce have received the proposal favourably, and have 
determined to confer with the Trades Council with a view to the 
formation of such a scheme. 


Common bars 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The continued rapid downward movement in 
warrants during the past week has been the all-absorbing topic of 
discussion in the iron trade of this district, and to some extent it 

as had a tendency to weaken confidence with regard to the 
prospects of the future. For the present it has no appreciable 
effect outside purely speculative operations, makers for the most 
part having contracts on their books sufficient to keep them well 
employed for some time to come, whilst consumers have generally 
fully covered their requirements over the next three or four months, 
and there is a disposition on both sides to wait until some more 
definite estimate can be formed as to the effect of the panic which 
has evidently seized upon speculative holders of iron. e general 
belief is that there will be a speedy recovery in the market, and 
certainly the general condition of trade in no way justifies the 





excessively low prices to which warrant irons have been forced 


own, 

The Manchester Iron Exchange on Tuesday was moderately-well 
attended, but the market was altogether unsettled by the con- 
tinued serious downward movement in warrants at Glasgow and 
Middlesbrough, which completely checked buying outside of what 
may be termed purely speculative operations, The very low price 
of warrants, which are now altogether out of proportion with the 
prices that makers are still quoting, apparently offer a temptation 
for speculative buying in cheap store irons, and some considerable 
transactions were reported ; but, apart from this, there is practi- 
cally no business being done. Both buyers and sellers seem 
to prefer to hold back from operating in the present condition of 
the market. On the one hand, probably because they are not 
certain that the market has yet touched the lowest point, and on 
the other, because itis useless to offer iron for sale on the basis of 
anything like a reasonable price. Makers’ quoted rates for pig iron 
have not given way to any very material extent, but in the absence 
of inquiries it can scarcely be said that prices have really been 
prio 4 and if sales had to be made, it would be impossible to say 
within 2s. 6d, per ton what price might be taken. For Lancashire 
pig iron makers still quote nominally 76s. 6d. for forge, and 77s. 6d. 
for foundry, less 24, delivered equal to Manchester ; these prices, 
however, are altogether out of the market, and lead to no business 
whatever being done. District brands, so far as any quotations are 
obtainable, are rather easier, 73s. to 74s. being about the 
average for forge and foundry Lincolnshire, and 77s. 6d. for 
foundry, Derbyshire, less 24, delivered here. These prices, how- 
ever, are also for the present practically nominal, as no business 
has been done at them. For outside brands prices are irregular. 
The leading Scotch makers still hold pretty firmly to late rates, 
but Eglinton may now be bought at about 63s. per ton delivered at 
the Lancashire ports, whilst good foundry brands of Middlesbrough 
range from about 70s. to 72s. net cash, delivered equal to Man- 
chester, with common truck irons obtainable at about 1s. to 2s. 
under these figures. 

Hematite makers are holding with tolerable firmness to late 
rates, the leading brands being still quoted at about 90s., less 2}, 
delivered in the Manchester district ; but there are sellers at con- 
siderably under these figures, whilst warrants are so far below 
makers’ prices that where buyers have any orders to give out they 
are naturally being induced to invest inthese. The actual business 
doing is, however, very small. 

Manufactured iron is naturally more or less affected by the 
giving way of the pig iron market, and although makers in most 
cases are so fully sold over the next two or three months that they 
are quite independent of further business for the present. There 
isa decidedly easier tone where anything is just now being done. 
The leading North Staffordshire makers are still firm in quoting 
£9 per ton for bars delivered in the Manchester district; but this 
price could not now be obtained, and where any orders are being 
put through, £8 12s. 6d. to £8 15s. would represent more nearly 
the average price for local and Staffordshire bars delivered in the 
Manchester district. 

Steel plates suitable for boiler-making purposes continue only in 
very limited request, and prices generally may now be said to have 
settled down to £11 10s. as the average basis of quoted rates, for 
delivery to consumers in the neighbourhood of Manchester. 

The condition of the engineering trades remains without any 
very material change. If there is any falling-off at all it is in 
specially heavy machine tools, or in work connected with the ship- 
building industries. As regards general engineering work, activity 
is being fully maintained, and in nearly all departments the out- 
look for the future continues quite as satisfactory as ever. 

A drilling and tapping machine of quite a new design has 
just been patented by Messrs. Kendall and Gent, of Manchester. 
The essential feature of this new drilling and tapping machine is 
that a hole can be drilled and tapped practically in one operation. 
This is accomplished by having two spindles upon the saddle of the 
drilling machine—one for drilling and the other for tapping—these 
two spindles being so proportioned in speed that after the one has 
drilled the hole the other can be brought instantly into the same 
position, and the hole tapped without either stopping the machine 
or reversing or changing the speed. By this arrangement perfect 
accuracy of work is insured, as the tapping spindle is brought into 
identically the same position as that previously occupied by the 
drilling spindle. This principle is being applied both for horizontal 
and vertical drilling, but the machines so far made by Messrs, 
Kendall and Gent have been constructed for radial work. 

In the coal trade only a moderate demand is reported for all 
descriptions of fuel, om | house fire qualities especially meet with 
a very slow sale. The month has opened with a more or less 
general easing down in prices, and although this has more par- 
ticularly affected the better qualities of round coal suitable for 
house fire consumption, both steam and forge coals and engine 
classes of fuel are easier and more plentiful in the market, the 
demand for these not being so active as it has been of late. Not 
only in this immediate district have prices given way, but coal 
from Yorkshire and Derbyshire is being offered here at fully 1s. 
per ton under last month’s rates. At the pit mouth current rates 
are about 12s, 6d. to 13s. for best coals; 11s. to 11s. 6d. for seconds; 
9s. 6d. to 10s. for common coal; 8s. to 8s, 6d. for burgy ; and 
from 6s, 6d, to 7s, and 7s. 6d. for slack, according.to quality, but 
so far as round coals are concerned, the minimum quotations repre- 
sent more nearly the average actual selling prices. 

The agitation for a further advance in wages throughout this 
district has now been definitely commenced by the Lancashire 
Miners’ Federation, by whom circulars have been sent out asking 
for an advance of 10 per cent.; and instructions have been given to 
prepare formal notices to cease work at the end of this month 
unless the increased rate of wage is conceded, these notices to be 
served according to making-up days in the respective districts on 
the 10th, 11th, and 12th of February. The present demand is 
certainly a modification of the somewhat extravagant views which 
the men have evidently been entertaining, as at the recent Birming- 
ham Conference they instructed their representatives to move for a 
further advance of 20 percent. A circular notice has been sent out 
to the various collieries in which the men assumea very dictatorial 
tone, but at the same time by endeavouring to throw upon the coal- 
owners the onus of any injury to trade by this successive upward 
movement in wages and prices, show that they evidently feel they 
are taking a somewhat untenable position. In the first place, they 
set forth that the selling prices of coal have gone up so high that 
they are again obliged to ask for a further advance in wages of 
10 per cent. They then proceed to express their regret that the 
selling prices should be put up so rapidly, as they are afraid 
this will do very much towards killing the present long-looked 
for good trade, but instead of increasing supplies, rather 
than restricting them, which has been their policy of late, 
and which would inevitably prevent a too rapid upward 
movement in prices, they very cooly assert that of course they 
cannot rest satisfied with the present rate of wages when coal is 
selling at such an enormously high price. The circular concludes 
by stating that the men are anxious to settle in Lancashire without 
giving notice, and intimates that a deputation of the men will wait 
upon the employers to receive their reply. The Lancashire coal- 
owners have been communicated with by the secretary of the 
Lancashire Miners’ Federation, with a view of meetings being 
arranged to discuss the question of this further advance, but so far 
nothing has been definitely arranged. The men would seem to be 
thoroughly confident that they will have no difficulty in securing 
this further advance, but the condition of trade since the commence- 
ment of the year would certainly not seem to warrant any further 
present upward movement in wages, the tendency of the market 
recently having been decidedly downward, and the ‘‘enormously 
high prices” which are refe to have only been obtained very 
temporarily and in exceptional cases, 

Barrow.—The full extent of the depression in hematite warrants 
does not seem yet to have been reached. Prices, which last week 
stood at 68s, 6d., have gone down to 63s.; and a fair business has 





been done. It seems, indeed, probable that a further decline will 
take place before the bottom is reached. But as all this depression 
is the result of speculative influences, it is evident that sooner or 
later the ‘‘ bears” will tire of their present tactics, especially as 
makers of pig iron have not in any sense changed their tone during 
the past month, although in the meantime they have not sold much 
iron, nor, indeed, have they tried to sell much. Makers are ina 
most peculiar position. On the one hand, they have holders of 
warrants who are selling iron at fully 15s. per ton below the cost of 
patenee, and on the other hand they have not only dear iron ore 

ut dear coke, and the supply of both is scarce and somewhat pre- 
carious. Either from one source or another makers must get relief. 
Prices of warrants must either improve, or the cost of raw material 
must be sensibly reduced. Then there is again the difficult 
question of labour. Mineowners and coke burners are both paying. 
advanced wages to their workmen, and the latter are urging for a 
still further increase in their earnings. Until the labour question 
is on a more satisfactory footing the price of raw material cannot 
be lowered, and there is also a difficulty in securing lower prices in 
face of the fact that the demand for both iron ore and coke is 
greater than the supply. The other ingredient in blast furnace 
operations is limestone, and the men engaged in quarrying this 
material for blast furnace use are asking for increased wages. All 
these features of the present position seem to point but to one 
conclusion. The operations in the speculative market are on false 
lines, and a return to better prices must therefor2 be effected 
sooner or later, or such a crisis will ensue in the trade as has never 
been experienced. It is true that stocks have been increasing, and 
that ‘‘bears” on these lines are justified in depressing the market, 
but it is also true that many firm holders who can wait are getting 
hold of stocks with a view to a rise, and it is further true that the 
uncertainty of the immediate future of the trade is such as to induce 
weak and timid holders of stock to clear out before prices get still 
lower. With an intimate and practical knowledge of the trade, 
extending over a period of thirty years, I have never known 
such a remarkable position of things as that which now exists. It 
all comes of the fact that makers some time ago allowed their 
stocks to get too high, hoping fora rise in prices which was not 
realised. Then speculators came into the market and fixed up 
hematites as negotiable warrants. The result is that warrant 
holders who have 400,000 tons of stock at their command are in a 
position, to a very large extent, to dictate to makers what their 
quotations shall be from day to day, and this in spite of the ques- 
tion of cost of production, or any other natural law. Fortunately 
for makers, they are able to hold their own with speculators at 
present, as they are so well sold forward at better prices than are 
now ruling, and can afford to wait for some months to come with- 
out selling another ton of iron. But this does not get over the 
fact that to a great extent speculators are now-a-days enabled to 
pick up the lion’s share of the profits made by the trade, while 
makers are to a marked extent mere shuttlecocks at the caprice of 
what are, practically speaking, gamblers in iron. 

Prices are still quoted by makers at 82s. per ton for mixed 
numbers of Bessemer net f.o.b., and 81s. 6d. for No. 3 forge, and 
the report I have read from various authentic sources is that makers 
are as firm and steady as they have been, notwithstanding the 
further decline in prices. 

Stocks stand this week at 386,534 tons, being 2262 tons more 
than last week and 4887 tons more than at the beginning of the 
year. The rate of production is unchanged. 

Shipments of iron and steel from the West Coast ports during 
the week have been 14,190 tons, compared with 19,976 tons in the 
corresponding week of last year. ‘The shipments from January 
1st have amounted to 78,056 tons, compared with 97,790 tons up 
to the same date last year ; the balance against 1890 being 19,734 
tons. Shipments have, however, been somewh. * checked lately by 
the stormy weather. 

The steel trade shows no variation in any of its features. It is 
briskly employed, there are plenty of orders, and makers are alike 
very busy and well sold foward. The prices quoted last week are 
in 7 sense maintained, and the tone of the market is firm and 
steady. 

Shipbuilders and engineers do not report the receipt of any new 
orders, but it is well known their hands are very full. Engineers 
are especially busy, and in the marine department are working 
night and day. 

Iron ore is brisk, and the delivery is still short of the demand, 
prices ranging from 16s. to 20s. per ton net at mines for native 
qualities. Coal shows a weaker tone, probably on account of the 
small domestic demand, but coke is still firm, and prices range 
from 30s. to 35s. per ton for East Coast qualities delivered. 

Mr. Edgar Richards, son of Mr. Windsor Richards, who has been 
identified for some years with large steelmaking firms in America, 
has been appointed manager of the Bessemer department of the 
Barrow steelworks. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


WHILE the holders of iron in the North appear to be parting with 
their property in a panic, there is weakness here, but not to the 
extent reported at Glasgow. A feeling prevails that the depression 
will be merely temporary, and that the lower the fall the sharper 
the rebound. Several furnaces have been blown in by Derbyshire 
firms. Messrs. John Brown and Company, of the Atlas Steel and 
Ironworks, Sheffield, have blown in another blast furnace, which 
will employ some forty or fifty additional workpeople. There are 
now three furnaces in blast at the Atlas Works. 

The Yorkshire Miners’ Association, at their council meeting on 
Monday, passed resolutions to carry out the proposals laid down 
at the Birmingham Conference. With regard to the additional 
10 per cent. which has been decided upon, the Council intimate 
their desire to secure the advance by all conciliatory means, but 
state that if the advance cannot be secured in that way, they will 
direct that notices be tendered at each colliery and pithead, to 
terminate on the last making-up day of February, 1890. 
Special meetings are to be held in the branches to 
consider the question, the results to be forwarded to Mr, 
Pickard by the 6th. Mr. Pickard was authorised to communicate 
with the coalowners’ secretary, asking for the 10 per cent advance, 
and to make arrangements for an interview between the coal- 
owners and a deputation from the Association. The Council have 
also agreed to adopt, ‘‘with necessary amendments,” the Eight 
Hours Bill, brought into the House of Commons by Messrs. 
Graham, Pickard, and other members of Parliament. 

On inquiry this week I found that the coalowners are quite 
willing to meet a deputation of the miners on the subject. Indeed, 
they are rather desirous that the collier community and the public 
generally should be made acquainted with the situation. I men- 
tioned last week that the selling price of coal in London, judging 
by the values received by the colliery proprietors, was 3s, per ton 
lower. This statement is perfectly correct. In fact, coal has 
fallen thrice since the beginning of the year. To-day coal is, or 
ought to be, as cheap to London consumers as it was in December, 
when the wages of miners were 10 per cent. below what they are 
now. The price, I am assured, is only 1s. per ton more now than it 
was at the beginning of November. There are said to be at least 
5000 to 6000 laden wagons waiting for orders in the Midland 
Counties. Insome quarters the menare working only four daysa week, 
and at one colliery three days’ output a week is adequate for the re- 
quirements. At another extensive colliery it is stated that steam as 
well as house coal is being stacked. The London representative of a 
large Barnsley Silkstone Company, writing on the 31st ult., ex- 
pressed his regret that he could give only ‘‘a very miserable report 
of trade for the month,” adding—“ Prices will j reduced 2s. on 
Wallsends and Silkstone and other sorts 1s. to-morrow—Feb. 1. 
This makes a reduction of 4s. on Wallsends, and 3s. on Silkstones 
within a month, and there is positively no inquiry for best sorts.” 
The coalowners state that there never was a time when a demand 
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for advance of wages was so utterly indefensible, and they are 
wishful the men should be put in possession of the facts. 

It seems pretty clear that we have been going too fast. A 
warning has been sounded, in very _ terms, by Mr. A. C. 
Briggs, managing director of Messrs. Henry Briggs, Son, and Co., 
Whitwood Collieries. While admitting that prices had largely 
increased, especially coke, which had gone up to an unreasonable 
figure, he asked them to look to the future. There were already 
indications of a decline, which he attributed to the forcing up 
of prices beyond what was consistent with the general good of the 
country’s manufactures. He expressly warned colliery owners 
and miners to be content with a reasonable dividend or 
wage, and not, by being too grasping, drive the prosperity 
away from our doors. He urged miners to attend to their work 
regularly, and sell their labour for 6s. and 7s. a day, instead of 
waiting until wages had relapsed to 5s. and 6s. On a Monday 
morning, he stated, about 33 per cent. of the miners were absert 
from work, and he thought that when they could get their “‘ bitter 
beer” on a Saturday night, and have a rest day on Sunday, there 
was no excuse for being away on the Monday. Coalowners 
generally complain very much, as Mr. Briggs does, of the lack of 
industry on the part of the miners in these times of prosperity ; 
and as the fixed expenses of a colliery are the same, profitable 
working is almost impossible. 

The large companies are now preparing for their shareholders’ 
meetings, which are usually held in February, March, and April. 
In nearly every instance they will report larger profits and in- 
creased dividends. Messrs. Henry Bessemer and Co., Bessemer 
Steel Works, have issued their tirst report, which is exceedingly 
satisfactory. The net.profit for the year has been £37,138 18s. 10d. 
The directors recommend the payment of a dividend of 30s. per 
share, which, with the 20s. per share paid in July last, makes a 
dividend of 25 per cent. for the year. They write off £5000 from 
the ‘‘improvements and additions” account, and carry forward 
£23,216. During the year they have erected a large hydraulic 
forging press, at a cost of £7054, and on new machinery and 
buildings £4088. The directors state that ‘‘ the prospects of trade 
are good for the current year, and a fair quantity of work is already 
booked at profitable rates.” The wagon companies are also paying 
higher dividends. 

A leading Sheffield firm in steel and allied trades has received a 
letter from a Portuguese company, in which it is stated: ‘‘ This 
company was preparing a large order for you for material, but in 
view of the intolerant and unjust treatment of this country by the 
English Government, the directors have resolved to close all their 
business transactions with England, and to provide themselves 
with goods from elsewhere until a satisfactory arrangement for 
both countries is arrived at.” 








THE NORTH OF ENGLAND. 
(From our orn Correspondent.) 


THE Cleveland iron market is still in a condition of uncertainty 
and weakness, Something like a panic has occurred among 
warrant holders, who are reducing their prices day by day. This 
has to a great extent stopped legitimate business. At the market 
held at Middlesbrough, on Tuesday last, 53s. 6d. to 54s. per ton 
was asked by merchants for No. 3 G.M.B., but that price could 
not be obtained. Warrants fell during the day to 5ls. 9d., and 
buyers would not give any more for makers’ iron. This is 
equivalent to a reduction of 5s. 9d. within a single week. Neither 
makers nor merchants can afford to do business at such a price. 
Some producers would have accepted 60s. per ton for small 
quantities and for this month’s delivery, but there were no buyers 
at the price. None of them are as yet in pressing need of orders, 
and if they were they would prefer to replenish their stocks, 
which are very low, rather than entertain what is now offered. 

The stock in Connal and Co.’s Middlesbrough store increased 
211 tons last week. On the 31st ult. they held 184,672 tons, which 
represents an increase of 3006 tons since the beginning of the year. 
At Glasgow they had in their possession 906,465 tons, which is 
equivalent to a reduction of 30,728 tons for the month. The 
decrease during last week was 8684 tons. 

Finished iron makers are now beginning to complain of the 





orders they have lately received are much fewer than they were, 
even though their prices have been reduced in proportion to the 
value of pig iron. 

On Tuesday ship plates were quoted at £7 12s. 6d.; angles at 
£7 7s. 6d.; and common bars at £7 10s. per ton, all free on 
trucks at makers’ works, less 24 per cent. discount. 

Steel makers also find that orders are less plentiful than they 
were, and their prices are easier in conseyuence. Ship plates are 
now £8 12s. 6d.; and rails of heavy section, £6 15s. per ton at 
makers’ works. 

Pig iron shipments have been exceedingly slack of late. Last 


month 40,574 tons were exported, which is about 5000 tons less | 


than in December, and nearly 30,000 tons less than in January last 
year. The principal export items were as follows, viz.:—To Scot- 
land, 9555 tons; to France, 4675 tons; to Holland, 7096 tons; to 
Belgium, 5353 tons; and to Italy, 1107 tons. Germany, until 
lately one of the best customers of Cleveland producers, only took 
20 tons. The exports of finished iron and steel continue about up 
to the average, the exports for January amounting to 35,115 tons. 

Great interest has been taken by all connected with the Cleve- 
land iron trade in the proceedings at the extraordinary general 
meeting of Dorman, Long and Co., held one day last week at the 
Cannon-street Hotel, London. The shares are to a large extent 
locally held. The main object of the meeting was to alter the 
Articles of Association so as to meet the requirements of the Stock 
Exchange. At the same time it was held to constitute the first 


statutory meeting in accordance with the stipulations of the | 


Companies Act. Mr. Dorman, the chairman, said that the profits 
of the third quarter of 1889, less interest payable to the vendors 
for unpaid purchase money, though belonging to the new company, 
would not be available for dividend, because, as he was advised, it 
was in the nature of one of the vendors’ assets, taken over by the pur- 
chasers. It was proposed to let it form the nucleus of a reserve 
fund. The result of the operations of the fourth quarter had 
proved most satisfactory, and fully equal to what was set forth in 
the prospectus. The prospects of the immediate future were also 
good. The directors were all in favour of setting aside a consider- 
able sum from each years profits as contributions to the reserve 
fund, to meet unexpected requirements, or if necessary to equalise 
dividends, An interim dividend would be paid at the end of March, 
and probably a substantial one at the end of September. All the 
stock had been applied for and allotted, and the purchase was com- 
pleted last month. The directors’ proposals as to alteration of the 
articles was carried unanimously. 

Some years since a small factory was established near the Tees- 
bridge Ironworks, Stockton, for the purpose of manufacturing Port- 
land cement out of blast furnace slag. An interesting paper was 
read on the subject before the members of the Cleveland Institution 
of Engineers, the discussion which ensued being distinctly favour- 
able to the project. One of the chief points to which attention was 
called, was the necessity of grinding toa condition of extremely 
fine pulverisation. The machine recommended for attaining this end 
comprised a rotating barrel, with a number of spherical balls of 
metal therein. The cement, after slowly passing through this 
barrel; was said to acquire the requisite condition of fineness. Not- 
withstanding the promising nature of the enterprise, however, it does 
not appear tc have been successful, probably owing to the difficulty 
of inducing engineers and architects to take the responsibility of 
permitting the use of a new kind of cement. The works were 
closed, and have remained so for some years. Recently they have 
been purchased by Mr. Wm. Coultas, who is about to remodel them 
entirely. It is understood that he will still manufacture Portland 
cement, but not on the system above alluded to. 








In one respect, the sharp reaction which has just taken place in 
the price of pig iron, and everything connected therewith, is dis- 
tinctly opportune. It will certainly check the continued and 
heavy demands for higher wages and shorter hours, which are 
being made in almost a department of labour, and which 
threaten to strangle profitable industry everywhere. Among the 
many claims which are being clamorously urged at the moment, 
and evidently with little knowledge of the real condition of trade, 
the following may be alluded to as typical of the whole. The steel 
workers at Dorman, Long, and Co.’s are demanding an advance of 
10 per cent. The day labourers at the same works ask for 15 per 
cent. more. The company has consented to refer this to Dr. 
R. S. Watson. The Durham coal miners are about to take a ballot 
as to whether they shall strike or not in order to enforce their 
demand for 15 per cent. advance, which has been refused by the 
owners. The Tyneside engineers’ labourers are demanding 15 per 
cent. advance, and a strike is thought to be imminent. The Tyne 
and Wear engineers ask for 2s. per week more and one hour per 
week less. The Cleveland miners are considering what further 
advance they shall apply for, not being satisfied with their present 
rates. The North-Eastern Railway servants have reaffirmed their 
‘determined resolve to obtain the reasonable conditions of service 
laid down in the Darlington programme, or to take steps at once 
to submit the question to arbitration.” Dr. R. 5. Watson has, 
therefore, a considerable amount of unremunerative work in store 
for him. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has again been a very large business this week in the 
Glasgow pig iron market. Holders of warrants were intent on 
realising, and as purchasers were indifferent, sales could only be 
effected at reduced prices. Pig iron warrants have, in conse- 
quence, been very much lower than they were last week. The 
iron is understood to be gradually getting into fewer hands, and 
as this takes place, the time comes nearer when we shall have, in 
all likelihood, a steadier condition of the market. 

The past week’s shipments of pig iron were small, amounting to 
3096 tons, compared with 6861 in the corresponding week of last 
year. Of the total, 2236 tons were despatched coastwise, 200 to 
United States, 49 to India, 226 to France, 60 to Germany, 110 to 
Holland, 80 to Belgium, and 200 tons to other countries. The 
inquiry for export is very quiet at present, but home requirements 
are on a fairly good scale. Founders are drawing largely upon 
Connal and Co.’s Glasgow stores, the withdrawals from which are 
at the rate of fully 1000 tons per day. 

Some of the special brands of makers’ iron are fully maintained 


|in price, but in other instances the quotations have to some 


extent given way. The current prices are as_ follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 76s., No. 3, 69s.; 
Langloan, 78s. 6d. and 72s.; Summerlee, 76s. and 69s. 6d. ; 
Coltness, 78s. 6d. and 70s.; Calder, 76s. 6d. and 66s.; Clyde, 74s. 
and 65s.; Carnbroe, 55s. and 55s.; Monkland, 54s. and 54s, ; 
Govan, 54s. and 54s.; Glengarnock, at Ardrossan, No. 1, : 
Eglinton, No. 1, 56s., No. 3, 55s. 6d.; Dalmellington, 65s. and 65s. ; 
Shotts, at Leith, 76s. 6d. and 70s.; Carron, at Grangemouth, 81s. 
and 74s, 

During the past week there was shipped from Glasgow a large 








| quantity of iron and steel manufactured goods, embracing loco- 


motives to the value of £36,000 to Leghorn and £5014 to Hong 
Kong; machinery, £8800; steel goods, £6300; and general iron 
manufactures, £25,000. 

The makers of malleable iron have been so well supplied with 


j orders that they have hitherto evinced comparatively little 


interest in the downward course of prices in the pig iron market. 
Very few, if any, firms in the trade are yet in a position of anxiety 
as to future orders, and while pig iron has declined 10s. to 12s. 
per ton since the last advance in the prices of malleable iron, the 
values of the latter remain at least nominally unchanged. Makers 


| point out that they are still being charged almost the highest rate 


for forge pig iron, and that the high price of fuel greatly adds to 
the cost of production. 
There is a very quiet feeling in the steel trade, scarcely any 


hed ; com ne | fresh orders coming forward. At the moment makers are, how- 
slackening in the demand for their products. The inquiries and | 


ever, exceedingly well supplied with work, and could go on for 
weeks to come without feeling at all anxious as to the future. In 
the meantime prices are quoted nominally without change. 

There has been a good business doing in the coal trade. In 
most districts where the miners had begun to work only four days 
a week, they have now returned to five days, and the supplies of 
coal have, therefore, been more ample to meet the various require- 
ments of the trade. The shipments of coals are much larger than 
they were in the corresponding week of last year, the increase 


| being close upon 19,000 tons. Prices are also somewhat easier, 





and if the miners continue to work steadily they will, ere long, be 
materially lower. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE utmost buoyancy prevails in all the staple industries, and 
the outlook everywhere is encouraging, if one may except some 
partial wages disputes. In several collieries, for instance, there is 
more friction than is satisfactory. The men have an impression 
that the coalowners are doing exceedingly well, and think this is 
the best time to obtain concessions. In Eled colliery, Abersychan, 
the men are trying to get 2d. per ton. At Ynysybwl there is 
some contention going on. The Ferndale colliers are applying for 
6d. per ton for filling small coal. At Werndda the men are 
agitating. 

Apart from this, the coal trade, steam and house, is all that 
could be wished, and the monthly holiday on Monday sent up 
prices, supplies being short. Quotations this week:—Steam coal 
are 15s, to 15s. 6d.; seconds, 14s, 6d. to 15s.; small, 8s. 6d. Best 
house coal is selling freely 14s. 6d. to 15s., and small, 11s. 6d. Coke 
is up again, and prices new quoted are 29s. and 30s., and scarce at 
this, demand being exceptionally vigorous, both local and for 
numerous outside quarters. 

I am glad to hear that the trial shaft of Beith and Co. at the 
Dowlais Colliery, Aberdare Junction, is successful. Two years’ 
work straight ahead may now be calculated upon, and if steam coal 
is then struck the company will be lucky. This is now the greatest 
colliery venture of the day; but two others, of little less import- 
ance, are a question of a few weeks only. 

Messrs. Cartwright, of Newport, are making arrangements for 
working a fine piece of the famous Mynyddyslwyn seam. Mr. 
Beddoe has also added a large area. At Elliotown, New Tredegar, 
steam coal is expected to be struck in March. Good news is 
expected daily from Caerphilly—the Llanbradach. In addition to 
these, two new pits are contemplated by the Powell Duffryn Com- 
pany, at Bargoed. 

The iron and steel trades are good in every respect. In demand 
there is no flagging; prices are firm, with a tendency to harden, 
and the labour market is quiet. In pig there is still a degree of 
variation, Glasgow in one day being quoted at 53s, 6d., 52s., 
52s. 10d., and 52s, 25d. It is evident that speculators are busy at 
work, but the iron trade is too substantial to be moved, and all 
manufactures are firm. 

For tin bar the orders booked are considerable. The quantities 
sent, 774 Great Western, Brecon, London and North-Western, and 
other lines, must have a favourable effect on the several revenues. 
Ironmasters still complain of railway rates, though their contribu- 
tions for ore consignments in, and bar and rails out, are consider- 
able. In steel billets, Ardrossan competes successfully, and this 
weck an unusual quantity of pig has come into Wales v@ sea from 
Barrow, Whitehaven, and rag ar The new tube works, 
Swansea, received a large quantity of pig this week. 





At Swansea Exchange, Wednesday, the following prices werg 
uoted, and good business done. elsh bars, £8 5s. to £8 10s, - 
‘in bars, Bessemer, £7 15s.; Siemens, £8 2s. 6d. ” 

Rails, heavy, £7 to £7 10s.; light, £8 10s. to £8 15s, 

The rateable value of ironworks is still under discussion. Rate. 
payers are aware that ironmasters are now getting a good Margin 
of profit, and wish to obtain a share towards reducing their ow, 
ao. If so, they must be prepared to make concessions jn 
falling markets. 

There is some amount of uncertainty about the tin-plate trade of 
the future. The present state of things is the same as reported 
for several weeks past. Buyers are pressing to get orders booked 
at lower prices, and makers are resisting. I hear that several tin. 
plate works in the Swansea district have stopped, and others con. 
template stopping as soon as orders are run out, as prices offered 
do not harmonise with the cost of raw material. Tin bars at 
£7 15s., with a prospect of higher prices still, do not agree with 
coke tins at 16s. Such is the comment on ’Change. 

A movement is started to limit make. It is proposed to sto 
working the two first weeks in March, and try what this will 
Then, if the result be favourable, stop periodically. 

Quotations on Wednesday were as follows :—Cokes, 16s, to 
16s, 3d.; Bessemer, 16s. 6d. to 16s. 9d.; Siemens, 17s, 6d. to 17s, 94.- 
ternes, 34s, to 35s.; best charcoal, 25s. to 30s, j 

Close upon 50,000 boxes were shipped at Swansea last week, 
Stocks held are large. 

British and South Wales Wagon Works have declared a dividend 
of 10 per cent. and a bonus of 6 per cent. This makes the 
twentieth dividend of 10 per cent., and was a subject of congratu- 
lation at the last meeting. Prospects in advance, too, are good, 

A good deal of pitwood is coming in from France and Ireland, 
Prices are going up. Present, 20s. 6d. 

Large quantities of ore from Decido and Bilbao were received 
this week. Prices firm, at 17s. to 17s. 6d. 

Patent fuel trade is satisfactory. Best is at 14s. 6d. 

Four hundred houses are being built at Cardiff for the workmen 
at the new Dowlais works. A start is not expected before June. 

The new Ferndale sliding scale is drafted. Standard, 7s. 9d.; 
advance, 25 per cent. on every 3d. For the welfare of the district 
one scale would suit better. 


do, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE chief feature of the irou market of this country is still 
healthy activity. If the highly animated tone is perhaps a tritle 
more quiet, prices yet remain just as firm. 

In Upper Silesia the iron industry continues in brisk and 
remunerative activity. Foundries find good employment in the 
carrying out of orders of older date. The malleable iron trade 
shows marked activity in every department. Breslau dealers 
raised bars and sheets M. 10 p.t. It is reported the Laurahiitte 
intends erecting a Martin steel works, This would be the sixth 
establishment of the kind in Upper Silesia. 

During the week the Austro- sence iron trade has retained 
its animated tendency. Prices continue to move in an upward 
direction. There is a very full demand for pig iron, some sorts 
having been slightly raised. The steel trade in general shows 
great liveliness. 

The French iron market has been unfavourably influenced by the 
great scarcity of coal. Orders for finished iron are coming in but 
scantily. In Paris sectional iron is noted 220f.; but this price is 
nominal, dealers being only too glad to do business at the old 
quotation, 200f. 

The Belgian iron market is still greatly influenced by the 
colliers’ strike, and business is very irregular at the time, no one 
wishing to be tied by contracts for an uncertain future. In some 
parts a more hopeful view of the future state of business is enter- 
tained, as large contracts for coal and coke have been booked, coke 
being paid 35f. for the third quarter. Orders are only coming in 
in small numbers. The import of coal into Belgium since their 
strikes has now been officially stated to have been no less than 
150,000 tons from France and Germany ; England having furnished 
the same quantity, the total comes up to 300,000 tons. An enor- 
mous loss to Belgian trade must be represented by this import, 
probably not far from 7,500,000f. 

The tendency of the Rhenish-Westphalian iron market is firm, 
Prices maintain their rising inclination, although the upward 
movement is a more moderate one. Orders come in pretty satis- 
factorily. There is a good demand for iron ores. In the Sieger- 
land M. 18 to 20°5 has been noted for best sorts of roasted steel 
stone, per ton at mines. Luxemburg minette costs M. 3°60 to 
2°60 per ton. 

The pig iron business continues to be good. In spiegeleisen no 
change took place since last week, there being a fair request from 
inland as well as from abroad. Prices show a firm tendency. 
Forge pig is briskly called for by the rolling mills, prices being 
firm and rising. Foundry pig finds ready sale. Basic and 
Bessemer are in a similar condition. Spiegeleisen was noted 
M. 103 (for the 10 to 12 p.c. grade). Good forge quality, 
M. 91 to 92; No. 2, M. & to 89; No. 3, M. 82 to 8; 
foundry, No. 1, M. 101 to 102; No. 2, M. 95 to 98; No. 3, M. 91 
to 93; Basic, M. 79 to 82; Bessemer, M. 93 to 96; Luxemburg 
forge, 85f. The malleable iron trade is very busy. Bars 
especially are in good request. Demand from abroad is still weak. 
The reports of the German Wrought Iron Syndicate show that 
during the first two quarters of 1889 the Rhenish-Westphalian 
group sold 93,475 t. bars; the Silesian group, 74,891 t.; Central 
German group, 27,353 t.; the South German group, 67,983 t. 

Business in hoops continues to be favourable, in plates and 
sheets no change has taken place. Further profitable employment 
will be secured for the wagon factories by 2810 freight cars, which 
are to be given out on the 4th inst., for the Rhenish Railways. 
The latest tenderings for rails show a considerable advance in 
price, compared to former offers, ranging between M. 180 to 
190°30 p.t. 

Latest list prices, per ton at works, are as follows :—Good 
merchant bars, M. 200 to 205; angles, M. 210 to 215; girders, 
M. 140 to 150; hoops, M. 207°50 to 215; bars, in basic and Bes- 
semer, M. 200 to 205 and more; billets, M. 140 to 145; boiler 
plates, M. 260 to 265; tank ditto, M. 235; sheets, M. 250 to 255; 
plates, in basic and Bessemer, M. 225 to 230; tank ditto, M. 210; 
iron wire rods, common quality, M. 190 to 195; drawn wire, in iron 
or steel, M. 190 to 200; wire nails, M. 180 to 200; rivets, M. 290; 
steel rails, M. 170 to 175; fish-plates, M. 180 to 190; steel sleepers, 
M. 155 to 160; complete sets of wheels and axles, M. 380 to 385; 
axles, M. 250 to 255; steel tires, M. 270 to 285; light steel rails, 
M. 160 to 165. 

Electric lighting has found its way to another of the well-known 
continental towns, Cassel, the municipal council of that place 
having also decided to have the central station near the Fried- 
richsplatz. 

Hamburg, constantly rising in importance, is contemplating the 
building of a fourth great dock, estimated to cost above 
- 6,000,000. : 

Italy produces only part of its railway requirements, excepting 
wagons of all kinds, in which branch Italy nearly covers its home 
demand, and has recently even begun export business, In 1887, 
96,182 q. railway carriages, worth 5,535,018 lire, have been 
imported into Italy; in 1888, 88,769 q., worth 5,488,375 lire. 
The greater part came from France and Germany. Export 1s 
confined to tenders and freight cars, of which 370 q., worth 
19,610 lire, were exported in 1887; and 60q., worth 3300 lire, in 
1888. In 1887, 671,560 q., worth 8,595,968 lire, rails, chiefly from 
England, France, and Germany, have been imported to Italy; ™ 
1888, 339,337 q., worth 4,241,712 lire. Import from Austro- 


Hungary was very small in 1887, and next to nothing in 1588, 
being for 1887 12,610q., worth 161,408 lire, and for 1888 only 
117q., worth 1462 lire. No rails were exported from Italy. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jan. 23rd, 1890. 
Tne net earnings on 107 railroads for the first 
months of 1889 show an increase of 
25,000,000 dols. in round figures, as compared hy 
the earnings for the corresponding period in 18 A 
Railroad officials in all parts of the United States 
look forward to 1890 as a to be a year of 
exceptionally heavy traffic and fair margins. A 
large amount of rolling stock is now being con- 
tracted for, and locomotive works are in receipt 
of orders for a good deal of motive power, pro- 
bably sufficient to keep the works steadily em- 
ployed throughout the year. 

The iron trade is very strong. Makers are not 
cutting or shading prices, believing that by the 
opening of spring still better rates will be within 
their reach. The copper market is active, and 
prices for March delivery are 14°65. Exports of 
copper matte and ore for the week last reported 
were 848,000 lb.; since January Ist, 2,610,239 lb., 
as against 1,652,076 Ib. for the same time in 1889, 
Exports of copper from New York since January 
Ist, 91,510 1b., as against 190,000 1b, for same 
time in 1889, and 1,893,805 lb. for the same time 
in 1888. 

Our advices from interior iron and steel centres 
show great activity in almost every branch of 
trade. General business is good, and merchants 
and manufacturers look forward to an excellent 
winter and busy spring. There is a great deal of 
shipbuilding contemplated. Congress has under 
consideration a project for the construction of 
102 war vessels, to cost 280,000,000 dols., and to 
be completed within fourteen years. The neces- 
sity for providing an efficient navy, and also pro- 
viding adequate coast defences, has taken hold of 
the American mind, and there is a general] deter- 
mination upon the part of the legislators to spend 
money in this direction, There is an enormous 
surplus in the American Treasury, and receipts 
continue to be far in excess of the governmental 
requirements, 

The tariff agitation thus far has resulted 
adversely to the free-traders, Duties will either 
remain as they are, or in some cases be slightly 
increased. The protection idea retains a strong 
hold, and, while the present Administration is in, 
its power will not weaken. Nothing but a general 
commercial depression will bring about a change 
in this respect. Such a depression is predicted 
within a year or two, as the usual result of an 
extraordinary commercial and industrial activity ; 
but it is not at all certain that such a disaster will 
really overtake us. The conditions have changed 
wonderfully within the past ten years. The 
great interior has been rapidly opened up 
by railroad construction in all sections, even 
through the arid plains of the West and the 
South-West, and irrigation companies even there 
are working to make previously worthless land 
valuable. New markets are being opened up by 
the hundreds, to absorb our agricultural and 
manufactured products, Along the Rocky Moun- 
tains, where the most valuable mines are located, 
a great deal of money is being expended in the 
development of new auriferous deposits, and 
there is a strong disposition among American 
investors to prosecute this kind of enterprise. 


eleven 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 





Boiler Incrustation Separator Company, Limited. 


This company was registered on the 29th ult., 
with a capital of £5000, in £1 shares, to acquire 
certain patent rights—particulars not given— 
upon terms of an unregistered agreement of the 
13th ult., between Robert Goodbody, of Clara, 
King’s County, Ireland, and J. E. Goodbody, of 
Relford, Nottingham, to acquire letters patent of 
inventions relating to processes for preventing, 
softening, and removing scaling inside boilers, 
and the preparation of composition for effecting 
that object. The subscribers are :— 

Shares. 
J. W. Barber, Abbeydale, Sheffield, chartered 
accountant .. ey oer ee ee ee oe 
‘J. E, Goodbody, Bedford, flour miller... .. .. 
*R. Goodbody, Clara, King’s County, flour miller ] 
J. C. Goodbody, Clara, King’s County, jute manu- 

oe. eR ie? ge ale age Pia ce ea ae 1 
J. P. Goodbody, Clara, King’s County, flour 

WS oss ica) ek gs 6 ek dao OA” oa ws 
M. Goodbody, Blackrock, Dublin, tobacco manu- 

CE i AE Ge ee EID 1 
*C. O'Neill, Manley-road, Manchester, analytical 

chemist . eo Rer. ie : ¢ a ce we 


; A 1 

The number of directors is not to be less than 
four, nor more than six; the first are the sub- 
scribers denoted by an asterisk and Thos. Beeley, 
of Dukinfield, The company in general meeting 
will determine remuneration. Registered by 
Messrs, Pilgrim and Phillips, 19, Coleman-street. 





Central Argentine Andine Extensions Railway 
Company, Limited. 

‘This company was registered on the 28th ult., 
with a capital of £500,000, in £10 shares, to 
acquire upon any terms a railway already con- 
structed between Villa Maria and Villa Mercedes, 
in the Argentine Republic. The subscribers are: 

Shares. 

E. C. C. Smith, 6, Trouville-road, Clapham-road. . 

Kk. KE. Mackenzie, 61, Avonmore-road, W. .. .. 

G. Watson, 90, South Hill Park, Hampstead... 1 
D. Grimwood, 7, Fordwych-road, N.W... .. .. 

* J. Heath, 1, Lansdown-road, Dalston, secre- 
ary.. ae oe es oe oe oe “s ee oe ee 
T. C. Richards, 47, Gowrie-road, Lavender-hill, 

ct CE” SERRE RRP RR le ceria le 1 
E. G. Farish, 57}, Old Broad-street, solicitor... 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first ; 
remuneration, £1250 per annum, divisible. Soli- 
citors, Messrs. Norton, Rose, and Co., 574, Old 
Broad-street. ; 


Peter Stubbs, Limited. 


‘This company was registered on the 27th ult., 
with a capital of £150,000, in £100 shares, to 
take over as a going concern the business of Peter 
Stubbs, at Warrington and Rotherham, mecha- 





nical engineer, tool and _ boilermaker, metal 
worker, iron maker, &c, The subscribers are:— 


Sha 
*Peter Stubbs, Warrington, tool manufacturer .. 
*J. Marson, Appleton, Chester... .. .. .. .. 
*Peter Stubbs, jun., Trinity College, Cambridge 
F. A. Frost, Warrington, clerk.. .. .. .. .. 
T. Dwenyhouse Moore, Chester, cashier sia 
H. P. C, White, Penketh, Lancashire, clerk. . 
E. W. Gaskell, Warrington, clerk eares 
The number of directors is not to be less than 
two, nor more than seven; the first are the sub- 
scribers denoted by an asterisk; qualification, 
£2000 in shares. The company in general meet- 
ing will determine remuneration. Solicitors, 
Messrs. Buckton, Greenall, and Buckton, War- 
rington, 


RS 





Sheffield Smelting Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £150,000, divided into 800 A 
shares of £50 each, and 11,000 B shares of £10 
each, to acquire the business of smelters and 
refiners of gold, silver, and other metals, and 
bullion dealers, carried on by John Wycliffe 
Wilson and Hy. Joseph Wilson, trading as the 
Sheffield Smelting Company, at Sheffield, Bir- 


mingham, London, and elsewhere. The sub- 
scribers are :— 
Shares. 
*J. Wycliffe Wilson, Royds, Mills-street, Sheffield, 
smelter . eR Pe rare are 1 
*H. J. Wilson, Royds, Mills-street, Sheffield, 
ES foie soe eh. cds ah, takes, ke Cle 1 
Mrs. C. C. Wilson, Osgathorpe-hill, Sheffield ‘ 1 
Mrs. 8. R. Wilson, Easthill, Sheffield .. .. .. 1 
*C. H. Wilson, Royds, Mills-street, Sheffield, 
smelter 1 


T. E. B. Wilson, Royds, Mills-street, Sheffield, 
eee ae ener 1 
0. C. Wilson, Royds, Mills-street, Sheffield, clerk 1 

The number of directors is not to be less than 
two, nor more than eight ; qualification, shares 
upon which £1000 shall have been paid up. The 
first are the subscribers denoted by an asterisk. 
The company in general meeting will determine 
remuneration, 





John Corrigan and Company, Limited. 
This company was registered on the 25th ult., 
with a capital of £10,000, in £10 shares, to 
acquire the business of machine making and 
engineering, carried on by John Corrigan, of 
Bordorey-street, Oldham-road, Manchester. The 
subscribers are :— 
Shares. 
*M. Swain, Newton Heath, Manchester, iron- 
founder . 


J. Carrol, 96, Tib-street, Manchester, merchant .. 1 
*W. Gregson, Bolton, colliery proprietor F 1 
C. V. Howorth, Oldham, commercial traveller 1 
*T. Parry, Brooks Bur, Manchester, sugar mer- 
Roe ra) Oh nee wi ea Pk eo 1 
‘John Corrigan, Bordorey-street, Manchester, 
machine maker . 1 


J. Renton,30,Cross-street, Manchester, accountant 1 

The number of directors is not to be less than 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk ; qualification, 
thirty shares, Registered office, 30, Cross-street, 
Manchester. 


Glass Bottle Industries, Limited. 

This company was registered on the 27th ult., 
with a capital of £1,400,000, in £10 shares, to 
take over and amalgamate all the businesses and 
undertakings of glass bottle manufacturers, 
whether in the United Kingdom or elsewhere, 
and to enter into an agreement with Robert 
Fowler for such purposes. The subscribers are :— 


Shares. 
W. H. Adams, 168, Friern-road, East Dulwich .. 2 
R. G. Upton, Canons, Mitcham Tey, ee 1 
Edwin T. Botwright, 23, Sutton-place, Hackney 1 
J. Alexander, 2, Danby-street, Denmark Park .. 1 
G. A. Lucas, 80, Bartholomew-road, N.W., sur- 
NT RE OS ra a: er ee 
R. F. Yeo, Drayton House, Ealing .. .. 2... 1 
E. Foster, 64, Gaisford-street, N.W. rae 1 
The number of directors is not to be less than 


five, nor more than twelve; qualification, £1000 
in shares or stock ; the first are the Hon. Alan de 
Tatton Egerton, M.P. (chairman), Perry Fairfax 
Nursey, C.E. (deputy-chairman), W. A. Bevan, 
D. Rylands, W. Breffit, William Bogley, J. J. 
Candlish, Barron Kilner, Elias Lyon, T. Turner, 
and TT. Wood, 





E. Keterton and Company, Limited. 


This company was registered on the 25th ult., 
with a capital of £50,000, in £5 shares, to take 
over the business of coach and carriage builder 
and harness maker, carried on by C. E. Curtis, 


under style of E. Kesterton and Co. The sub- 
scribers are :— 

Shares. 
*T. Simpson, 48, Nightingue-lane, 8.E., artist .. 1 


*C. E. Curtis, 13, Nightingale-lane, S.E., coach 

OR le 5 EP ae Re i 
J. Barker, 5, Strethin-street, Bloomsbury, trimmer 1 
T. G. Keen, 59, New-street, Kennington Park, 


SE ee ee ae ee Ot ee 1 
A. J. Monek, 123, Highbury-hill, coach body 
“maker 1 


W. Pow cll, S, ‘Lavender-road, ‘Clapham, coach- 
WN 6s int. 0 Ska umd Ae een jee Bw, a 1 
A. Rawlins, 18, Freemantle-street, Surrey-square, 
carriage maker .. — kee) ae Wel a 1 
The number of directors is not to be less than 
three, nor more than seven ; the first two sub- 
scribers and Mr. E. R. Kesterton are the first 
directors. 





Multiple Automatic Company, Limited. 


This company was registered on the 27th ult. 
with a capital of £50,000, in £1 shares to 
acquire and work inventions relating to automatic 
machines or delivery boxes, The subscribers are: 

Shares. 
J. S. Jones, Battersea Park-road, 8.E., merchant 
W. Northope, 15, Cross-street, Finsbury, engineer 
A. F. Lyons, Brondesbury-villas, N.W., merchant 
J. Harrington, 7. Albemarle-street, barrister . 
Rh. F. Holland, The Limes, Sevenoaks, secretary 
A. E. Blaker, 76, Cowper-road, N., clerk .. 
H. W. Fulford, 17, Station-road, Plaistow, clerk 

The number of directors is not to be less than 
two, nor more than seven ; the subscribers are to 
appoint the first; qualification, 250 shares; 
remuneration, £100 per annum each ; the board 
will also be entitled to one-tenth of the net profits 
after payment of 10 per cent. per annum upon 
the ordinary shares, 


pt tet tat tt 





THE PATENT JOURNAL. 


Condensed from the Journal o, the Commissioners of 
Patents, 


Application for Letters Patent. 

*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 

25th January, 1890. 


1358. Operatinc Latues, &c., A. J. Boult.—(J. W. 
von Pittler, Germany.) 

1359. Lockinc Devices for Raimway 
Petibon, London. 

1360. CANDLEs, G. Bouton, London. 

1361. Nut-Locks, A. J. Boult.—(J/. Harris, Canada.) 

1362. Securrnc Lockinc Bars on Doors, &c., A. 
Ransom, London. 

1363. LaunpDRyY Irons, C. Mackay, London. 

1364. FLEECE-DIVIDING MacHinerRy, E. Edwards.—{4. 
Josephy's Successors, Austria.) 

1365. PoRTMANTEAUS, 8. Smith, London. 

1366. Castors for Lecs of Cuairs, J. Bate, London. 

1367. Pocket INHALER, W. K. Ferguson, London. 

1368. Car Courtine, W. J. Ponto, London. 

1369. CLEANING and ANNEALING IRon, G. C. Fricker, 
London. 

1370. Currers for Surep-suears, &c., F. J. Wolseley, 
London. 

1371. TRAVELLING Trunks, G. Thordahl, London. 


27th January, 1890. 

1372. Printinc Patrerns, A. E. and T. F. Apsey, 
Bristol. 

1373. SappLEs, J. Ritchie, Glasgow. 

1374. DeLivery APPARATUS Of PRinTING MAcHINEs, J. 
Kelley, Bradford. 

1875. Buxpers for Newspapers, G. Holroyd, Bradford. 

1376. VELocipepes, R. M. Woodhead and P. Angois, 
Nottingham. 

1377. Measurinc Beer, &c., W. and A. T. Edgell, 
Bristol. 

1378. PERMANENT Raitway Cuarrs, G. B. McMullin, 
Workington. 

1379. Avromatic Locks for Gates, J. Jepson, Heaton 
Norris. 

1380. loping for MepicaL Purposes, R. J. Downes, 
Dublin. 

1381. Curese Taster, J., 
London. 

1382. Drawinc Boarps and Tre Squares, R. Sparke, 
Bradford. 

1383. Rorary Apparatus for BLowinc Air, R John- 
son, Bradford. 

1384. RarLway Wacon Coup.inos, J. and T. Griffiths, 
and J. James, Bristol. 

1385. Winpow Cornice Poies, D. McPhun, Glasgow. 

1386. ATTACHMENT to GARDEN GLoves for CuTTING 
F.Lowers, A. Manning, London. 

1387. Power Looms for Weavinc TuckEeD Fasrics, 
T. Mason, London. 

1388. CALCULATING 
Watkins, Hereford. 

1389. FLAX-SPINNING MacHINERY, L. 
W. J. Fraser, Killyleagh. 

1390. Wires for ELectric Barrertss, &c., W. Balch, 
London. 

1391. Evecrric Firinc Battery and CELLs, W. Balch, 
London. 

1392. PrReventinG CaTTLe from Gorine, D. D. Gibb, 
Lymington. 

1393. Bran for CLeaninc Tix-pLates, J. W. Phillips, 
Liverpool. 

1394. LeveELLING INSTRUMENT for CAMERAS, 
Heaton, Windsor. 

1395. SELF-vENTING Taps, J. Steel, London. 

1396. Stay Busk or FasTENER for Corsets, E. J. Surl, 
Newent. 

1397. ExTiINGUISHER MeEcHANISM for Lamps, H. D. 
Hinks, Birmingham. 

1398. ExtTinGuiIsHER MECHANISM for Lamps, H. D. 
Hinks, Birmingham. 

1399. PorTABLE FoLpinGc Do.i’s House, R. Griffin, 
London. 

1400. Sprxpves for Spinnin, &c., MACHINES, J. Jucker, 
London. 

1401. CiGaretres, O. Barnsdale, Carrington. 

1402. Rarttway Sicnaus, E. D. Southon and G. H. 
Boxall, London. 

1403. Sectionat HEEL Lirts, J. Hewitt, London. 

1404. DREDGING under Water, &c., A. 8. Ross, Liver- 


Points, —. 


W., and J. McHardy, 


PHOTOGRAPHIC Exposures, A. 


MacLaine and 


G. J. 


pool. 

1405. Device for Fry Frames, W. P. Thompson.— 
(N. Kracpfit, Austria.) 

1406. Fryer Bossins, T. Critchley, London. 

1407. Seraratinc Isomers in CRUDE NiITROTOLUOL, 
M. Lange, London. 

1408. SautrLeE THRoweR for Power Looms, J. N. 
Weber and F. Schubert, London. 

1409. Pianorortes, C. W. G. Love, London. 

1410. TrousER and SHOULDER Brace ComBINeED, A. C. 
Herts, London. 

1411. Pianorortes, J. Kuhse, London. 

1412. INCANDESCENT Gas BURNERS, 
London. 

1413. MecHanism for DisPLaAyiInG ADVERTISEMENTS, 
F. Redman, London. 

1414. ToBacco SMOKING Pipes, A. C. Daintree, London. 

1415. Facttitatinc SwimminG, B. A. Dougherty, 
Bagdad. 

1416. DeLiverinc Grar from Vesse.s, W. Lindsay, 
London. 

7. Emprocation for Rueumatic Gout, N. Pinch, 
London. 

1418. Metat Framino for Fireproor WALLS, A. W. 
Rammage, London. 

1419. Firecrates, A. and E. E. Pullman, London. 

1420. TiLLs, J. Warby, London. 

1421. VeLocrpepes, G. L. T. Denniss, London. 

1422. MANUFACTURING CuMARONE, A. A. Vale.—( The 
Chemische Fubriks-Actien Gesellschaft, Germany.) 

1423. Beatinc and BrusHinc Carpets, C. T. Elmstone, 


T. Bergman, 


on. 

1424. ENHARMONICAL Musica INSTRUMENTS, 8. Tanaka, 
London. 

1425. Storm LanTerNs, E. Sommerfield, London. 

1426. ORNAMENTING OXIDISED STEEL, E. Lanz and A. 
Renggli, London. 

1427. Manuracture of Metat Compounns, M. Netto, 
London. 

1428. Butter, F. R. C. Striiver, London. 

1429. PerroLeum Cookine Sroves, H. H. Leigh.—(0. 
Proust, Paris.) 

1430. Arr-TIGHT Boxes, G. R. Davis and N. B. Chat- 
wick, London. 

1431. Curr Protectors, 0. J. Winkelhaus, London. 

1432. Puzzie, J. A. Brameld and J. W. Mearns, 
London. 

1433. Game, W. A. Bradley, London. 

1434. Desks, T. Coleman, London. 

1435. Water Gavass, J. A. and J. Hopkinson, London. 

1436. Looms, 8. Turner, London. 

1437. Lamps, H. H. Lake.—(&. T. Barton, 
States.) 

1438. Bicy.es, G. E. Handwerg, London. 

1439. Musica. INstRUMENT, C. Huelser.—(M. L. Bern- 
stein, Germany.) 

1440. Wire for Borries, C. W. C. Herbst and J. H. W. 
Ortmann, London. 


United 


28th January, 1890. 

1441. Cocks, J. Dewrance, London. 

1442. Lamps and Lanterns, J. T. King.—(@. P. Hobbs, 
United States.) 

1443. Repucinc Meta.uic Ores, J. T. King —(C. 
Adams, United States.) 

1444. Rorary Motor Enornes, Pumps, &c., J. Roots, 
London. 

F. G. R. 


1445. CANDLESTICKS or CANDLEHOLDERS, 
Williams, Manchester. 
1446. Fasric for Be.tina, J. P. Maddox, Manchester. 





1447. WATER-HEATING APPARATUS, F, Jacob and G. 8. 
Grimston, London. 

1448. Biixp Hoops for Horses, D. Graham, Glasgow. 

1449. Foroinc ExLoncatep Provectives, B. Birks, 
Sheffield. 

1450. Tennis Racket Presses, T. Hart, ugar 

1451. Brake, &c., for Tramway Cars, &., R. Clegg 
Manchester. 

— = Pires, A. Hughes and G. H. H. Inwood, 

isto! 


ris’ 
1453. Feep WATER PuriFiers for Borters, C. A. Knight 
jlas 


Glasgow. 

1454. Stop Motion for Fannino Macuings, E. C. Bean, 
Portsmouth. : 

1455. Macuines for Mow1ne Grass, T. Jenks, Bath. 

1456. CLoru, C. Mackay, London. 

1457. Apparatus for BREakinG Out Casks, J. Morton, 
Dundee. 

1458. SasH Ba.ances, B. Marshall, London 

1459. OPERATING DaBBING BrusuHeEs, J. R. 
B. Shackleton, Bradford. 

1460. StoprerinG Borties, &c., R. A. Johnson, Man- 
chester. 

1461. TreatiInc Woo, &c., J., L, and J. Smith, 
Halif: 


“Hoyle and 


‘ax. 

1462. Dryinc Woot, &c., J. B. and E. Whiteley, 
Halifax. 

1463. TrRousEeR Stretcrers, J. A. Young, Manchester. 

1464. HorsEsHoes, B. Watkins, Birmingham. 

1465. Steam Trars for Steam Pipes, J. Butterworth, 


ndon. 

1466. Lupricators, E. W. Wrigley, R. Patterson, and 
H. Taylor, London. 

1467. BicycieEs, &c., A. Whiteley, London. 

1468. Breer Pumps, G. Pickford, London. 

1469. Liquip for Se.r-actinc Mutes, J. Mills and 8. 
Sutcliffe, London. 

1470. Brake for PeramBuLators, &c., G. H. Bean, 


ndon. 

1471. Ow Cake, F. C. Calthrop, Liverpool. 

1472. Hats, &c., O. and A. Hitibner, Liverpool. 

1473. Paint Brusues, &c., A. J. Abraham, London. 

1474. Firtincs for Gates, &c., J. and T. Griffiths and 
J. James, Bristol.—Janvary 27th. F 

1475. Insipes of Feit Hats, &c., J. C. Aspinall and J. 
Mitchell, Barnsley. 

1476. TuyerRes, A. J. Boult.—-(G@. Schweickhart, United 
States.) 

77. Suspenpinc Lapres’ Dresses, &c., A. Large, 
London. 

1478. Mura and other Decorations, F. H. Hurwitz, 
London. 

1479. CLasps, W. P. Thompson.—(C. H. Crossette, U.S.) 

1480. Soartnc Macuines, F. Barraclough, Live 1. 

1481. HoLpinc Wire, &c., W. and H. Blake and J. A. 
Bartholomew, Liverpool. 

1482. Removine Harr from Skrvs, W. P. Thompson.— 
(F. G. Hermann, France.) 

1483. Puriryinc Macuines, J. Atherton, Liverpool. 

1484. ComBrneD CoMPRESSED AIR Motors, J. C. Mew- 
burn. —-(2. Procell and O. L. Kummer and Co., 
Germany.) 

1485. Corrre-pots, E. Boyes, London. 

1486. WirHprawinG Liquips from VesseLs, J. R. 
Carruthers, Glasgow. 

1487. Oi Cans, J. Kaye, Bradford. 

1488. CLoTH-FEEDING Device for SEWING MACHINEs, 
C. O. Miiller and E. M. Bach, London. 

1489. CoLourinc PHoTrocRaPHic Impressions, J. J. E. 
Mayall, London. 

1490. Panorama SHows, J. M. Price, London. 

1491. Rovcuinc of SHores for Horses, G. H. Turner, 
London. 

1492. AsBestos Beps for Brazinc Heartus, W. T. 
Crooke, London. 

1493. RecuLators for Gas Encines, W. C. Rossney 
and W. G. Cutler, London. 

1494. ComBrnep Harr-cuRLERsS and Comes, A. C. Mon- 
fort and W. H. Peck, London. 

1495. StoraGe Batreries or AccumuLators, H. H. 
Lake.+{G. A. Johnson, United States.) 

1496. CHEquE Books and Binpers, H. H. Lake.—(L. J. 
Evans, United States.) 

1497. ANTI-FRICTION Bearines, H. H. Lake.—(W. E. 
Elliott, United States.) 

1498. RatLway SLEEPERS and Cuairs, P. Espinasse, 
London. 

1499. Lusricators, G. Stiles, London. 

1500. TeEMPLETS used in Stave JomInTING MACHINES, 
E. E. Whitehead, London. 

1501. Optica. ILLusion, W. W. Baggally, London. 

1502. SHutrers for PHotocrapHic Apparatus, H. J. 
Redding, London. 

1503. Suutrers for PHorocrapHic Apparatus, H. J. 
Redding, London. 

1504. ApsgusTaBLE Fatse Borroms for KitcHEN 
Rances, &c., W. E. Williamson and R. O. Styles, 
London. 

1505. CLOTH-MARKING, &c., TABLEs, I. Reens and A. L. 
Singer, London. 

1506. PrLLaR-Boxes, B. G. Sinclair and W. L. Tweedie, 
London. 

1507. Harvesters, G. G. M. Hardingham.—(C. H. 
McCormick, United States.) 

1508. Sear Carriers, G. G. M. Hardingham.—(C. H. 
McCormick, United States.) 

1509. Latues, G. G. M. Hardingham.—(C. H. MeCor- 
mick, United States.) 

1510. — Hancer, A. Siddall and E. J. Tolin, 

ndon. 

1511. Lapres’ Sappves, C. P. Streeten, London. 

1512. VeLocipepes, A. Chambers, H. G. Cox, and 
H. E. Lawson, London. 

1513. Bicycues, G. Cousins, London. 

1514. Extracting Susstances from Waste WATER, 
F. C. Alkier, London. 

1515. LxsectinG FLurp into Furnaces, H. E. Newton. 
—+(W. J. Macdonagh, R. Rock, W. Wood, C. 8. Wilkin- 
son, a and R. B. Wilkinson, New South 
Wales. 

1516. Evecrric Licut Fuses, J. E. Spagnoletti and J. 
Crookes, London. 

1517. BoiLers for MAkinc Paper Pu p, W. W. Keys, 


mdon. 

1518. Carpets and UpHo.stery Fasrics, G. S. Griffith, 
jun., London. 

1519. Brakes for Suips, &c., A. Malta-Miiller and E. 
Hansen, London. 

1520. Lire Rarts, W. Marsland, F. Schneider, and J. 
J. Thorne, London. 

1521. Mountinc Stereo Piates, &c., R. P. Tickle, 
London. 

1522. Coatinc Hoop Iron with Tix, T. H. Johns, 

ndon. 
1523. ASCERTAINING a Surp’s Dravucut, &c., S. Macc, 
ondon. 

1524. VAPORISING SOLUTIONS CONTAINING NITRATE of 
MANGANESE, G. Wischin, London. 

1525. Kitns for Burnine Bricks, &c., I. Button, E. 
Peters, and J. W. Goodsell, London. 

1526. MEAsuRING INSTRUMENT, G. E. Cornioley and 
C. S. Mairet, London. 

1527. BLow-pire for the use of Gas Fitrers, T. Jones, 
London. 

1528. Ow Stoves, W. W. Batchelder, London. 

1529. ELecrric SIGNALLING Apparatus, J. D. Taylor, 
London. 

1530. MeasurtNG Eectric Currents, J. W. T. Olin, 
Sweden. 

1531. Currinc and Puncuinc Metat, J. H. Sanders 
and F. P. Ewing, London. 

Horn.—(H. 


1532. Potato Diacer, W. W. 
Canada.) 

1533. Exastic Cuan, W. W. Horn.—(C. Redwood, 
United States.) 

29th January, 1890. 

1534. Drivine Gear for ELectric Cars, G. Wilkinsor, 
London. 

1535. AXLE-BOXES and Bearinos, G. Wilkinson, 
London. 

1536. ADHESIVE MeD1UM, E. Woolley and W. H. Evans, 
Bristol. 


Horner, 
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1537. Sarery Brakes for Perampuators, J. H. 
Ferrabee, Stafford. 
ae Cuivres, W., C. H., and A. Bagshaw, 


ley. 
1539. Manuracrure of Wire, &c., T. Hyde, Bir- 


1540. Kyrrrep Rrispep Fasrics, &c., W. Wilkins, 
icester. 
1541. Racks in Hovses for Drymo Leaves, R. R. 
Main, Glasgow. 
1542. Dryine Leaves of Tea, R. R. Main, G Ww. 
= Dress Suspenpers and Howpsrs, P. A. Martin, 


os INDICATING Botts or FasTeners, G. F. Newman, 
1545. TAPPING and Sruppina Macurngs, G. W. Elliott, 
Sheffield. 


1546. Sevr-covptincs for Tramway Enorves, F. F. 
Nuttall, C. E. B. Holt, and T. W. Mitchell, Bradford. 

1547. Reservorrk Pocket Pen, 8. Hi m, % 

1548. Fastener for Bexts, R. J. P. Spence and R. 
Storrar. 

1549. Meratiic Pees for Securmnc Tents, C. Turner 
and W. 8S. Codner, Sheffield. 

1550. ATTAcEMENTs to Dessert Disues, &c., J. W. 
Dixon, Sheffield. 

1551. Etecrricat Arparatus for LicuTmsc C1GarRs, 
&c., T. W. and A. H. Watson, London. 

1552. Detacninc Hooks, W. H. Wise, West Hartle- 


poo 

1553. UNiversat FEepinc-BoTTLE Howper, R. E. 
Holmes, Plymouth. 

1554. ELecrricaL Heap-prece and Rens, G. Cafiero, 
Gloucester. 

1555. Macyetic Separator, G. W. Elliott, Sheffield. 

1556. Coat Savinc Composition, W. C. Owston, 
Carleton. 

1557. Sea MEssENGER, W. T. Bates, Liverpool. 

1558. Securrne Ink Weis, R. Bradbury and D. 
Winterbottom, Manchester. 

1559. Comprvep CeiLine Ross, H. C. Blackwell, Man- 
chester. 

1560. Fan for Hoipinc Psorocrapus, J. Mathers, 
Dundee. 


1561. Neckiace, V. Millward, London. 

1562. Supports for Puorocrapus, &c., T. Stanway, 
Hanley. 

1563. TRAVELLING Bac Frame Fasrentnes, R. Risk 
and G. Pescott, Manchester. 

1564. Rar~way Roor Lamps, W. Carpenter, Grantham. 

1565. PREVENTING the GrowrH of Woop Funcus in 
Parqvetry, J. H. Timm, London. 

1566. Envevorss, E. C. Toller and T. Mabbs, London. 

1567. Wasuinc Livex, &c., H. Haddan.—({R. 
Schneider, France.) 

1568. VeLocrpepes, G. J. Stevens and J. Cuninghame, 
London. 

1569. Locks for Ratpway CarriacE and other Doors, 
C. J. Reynolds and H. Parkin, London. 

1570. Steam Tursives, R. T. Bells and E. W. Quick, 
Liverpool. 

1571. Fitrerinc Freep - water for Borers, J. B. 

iston, Liverpool. 
1572. gaa Sprincs for Doors, F. Westwood, 
mdon. 

1573. Matt Kitns, A. Rack, London. 

1574. Brake for PeRamBu.ators, J. E. Evans-Jackson, 
London. 

1575. Harness Sappies or Paps, J. Rich d 


1630. . + —eaameeaes &c., Maize, &c., J. H. Goodall, 

mdon. 

1631. DisPLAYING ARTISTIC 
GRAPHIC PURPOSES, 

es, Liverpool. 

1632. Carriers or Trucks for Borris, E. Wegmann, 
Liverpool. 

1633. SHARPENING the Txers of Saws, J. and H. 
Knecht, Manchester. 

1634. Forores, G. D. Burton, London. 

1635. ARY PRINTING Press, J. Michaud, London. 

1636. ADJUSTABLE WRENCHES or SPANNERS, W. Crow, 
Birmingham. 

1637. Revotvine Suutrers, E. Phillips, London. 

1638. Exvecrric Avromatic Rartway ALARM, H. M. 
Harcourt, London. 

1539. Stove, A. Deydon, London. 

1640. CoRREcTING Sprnat Curvature, H. Wolfermann, 
London. 

. Catcrsine and Reriminc Coprer Ore, F. W. 
Dihne, London. 

1642. Ingectinc MepicrnaL Vapours, T. Greenish and 
F. H. Glew, London. 

1643. — the Carcases of Pics, &c., E. Barnes, 

mdon. 

1644. Exectric Traction, A. L. Lineff, London. 

1645. Avromatic Sate Apparatus, G. A. Sinsel, 
London. 

1646. Sarety Devices for ELecrric Lives, P. C. Brew- 
ster, London. 

1647. HARDENING METALLIC ALLoys, — Hopkinson, 


Backcrounps for PHoto- 
. Atkinson and R. W. 


London. 

1648. Macuiyes for Lastinc Boots, A. E. Stirckler, 
London. 

1649. Buttons, T. Borley, London. 

1650. Soap, M. Perls, London. 

1651. Paper, M. Perls, London. 

1652. Exrractine Ort from Corron Waste, B. D. 
Barnett, London. 

1653. Sarurators, G. Kennedy, London. 

1654. Lime, M. B. Parrington, London. 

1655. Mount for HoLtpinc Protocrapus, W. H. Betts, 
London. 

1656. ARTIFICIAL Spun SILk, Le V. H. de Chardonnet, 


1657. Tospacco Poucues, H. Kaufman, London. 

1658. ELectriciry Meters, C. P. Elieson, London. 

1659. Maxine of Lupricatinc Grease, P. Plisson, 
London. 

1660. Cammney Sweepinc Apparatus, T. F. Luther 
and H. J. Cavalier, London. 


8lst January, 1890. 

1661. Sovunpinc Pate for Banvo, F. Moore, Kings- 
heath. 

1662. Automatic Action Box, M. L. Jacob and Co., 
Birmingham. 

1663. ComBrneD Exsavst Openers and Lap MACHINES 
for the Preparation of Corton, &c., W. Taylor, 
Manchester. 

1664. Setr-actinc Mutes, &c., J. T. Ainsworth, Man- 
chester. 

1665. Imrration Morocco Banpinc for FURNITURE, 

P. J. E. Coulon, London. 

1666. Giass MELTING Pors, T. Bellamy, Birmingham. 

1667. STREET SwEEPInG Macutnes, N. Rowley, Man- 


chester. 
1668. SINKs, T. W. Whittle, J. Bladon, and 8S. Booth, 





Cheltenham. j 
1576. Makiye LearHer Impervious, &c., S. Wohle, 


mdon. 
1577. Packine for Jomsts, Gianps, &c., 8. Wohle, 


1578. Frre-crates, R. Jewell, London. 

1579. Makinc Azoamines, J. Imray. —(La Société 
Anonyme des Matitres Colorantes et produits Chimiques 
de St. Denis, A. F. Poirrier, and D. A. Rosenstiehl, 
France.) 

1580. Puzzie Game, C. Judson, London. 

1581. Or, Lamp CaanpDe.ier, W. G. Howard, London. 

1582. Sarery Vatves, J. A. and J. Hopkinson, 
London. 

1583. Ernyt Cniorat Ureruane, 8. Radlauer, 
London. 

1584. Sopa and Potass, F. Ellershausen, London. 

1585. WrErt-THREAD Stop Motion for Looms, W. and T. 
Mattock, London. 

1586. Cytinpers, A. E. Tavernier and E. Casper, 
London. 

1587. Castors for Furniture, W. Brew, London. 

1588. Burnt Cray, &c., Goops, J. Bates and R. 
Stanley, London. 

1589. Disinrectants, &c., C. T. Kingzett, London. 

1590. TyPEe-writers, M. Marshall, London. 

1591. Srays and Corsets, M. Nast and J. Etcheler, 
London. 

1592. Hanpies for Furniture, Doors, &c., F. J. Pye, 


mdon. 
1593. Jorst Coupiine for Pires, &c., J. C. Jobling, 


ion. 

1594. VenTILatinc Water CLoset Basins, R. H. Wild- 
ing, London. 

1595. Rarsinc Liqurps, P. Malleville, London. 

1596. Execrric Lamps, H. H. Lake.—{F. C. Jenkins, 
Germany.) 

1597. OversHoes, J. S. O'Hara, London. 

1598. Kyrrryysc Macutnes, W. W. Horn.(W. H. 
Kelly and J. Jenckes, United States.) 


30th January, 1890. 


1599. Topacco Pires, S. Kenyon, Doncaster. 

1600. Macic Lanterns, E. T. and F. L. Perken and 
A. Rayment, London. 

1601. Ricm AERIAL Tramway Lives, M. A. de Palacio, 
Madrid. 

1602. Sprinc Kyrves, W. E. Moulson, Sheffield. 

1603. Removixc Drrt from Boots, &c., A. Lamplough, 
London. 

1604. Macuines for AERATING Liquips, T. V. Riordan, 

mdon. 

1605. TYPE-wRITING Macurines, A. Munro, Aylesbury. 

1606. Rotary Encrvgs, J. Longworth, Denton. 

1607. Dyerne Woot, &c., J., I., and J. Smith, Halifax. 

1608. Wert Fork Motions of Looms, J. E. Stephenson, 
Halifax. 

1609. Correct Fittixc of Ciorues, M. Carmody, 
Workington. 

ATTACHING Fixep, &c., TeNTeR Hooxs to 

Frames for Packtnc SEaLsKrn, B. Shaw, Hudders- 


eld. 

1611. Presses for Batrsc Cortox, W. M. Wilson, 
Manchester. 

1612. Stoprerinc Giass, &c., Borries, J. M. Beacon, 
Manchester. 

1613. Rims of Wueers for Bicycies, &., W. H. 
Dunkley, London. 

1614. CARPET-BEATING Macnines, J. Smithers, King- 
ston-on-Thames. 

1615. NEEDLES, A. Melville, London. 

1616. Pens, A. Melville, London. 

1617. NEEDLE-THREADER and NEEDLE-CASE or HOLDER, 
E. A. Marsh, Aston. 

1618. AuTomaTicaLLy Breakino, &c., ELectric Crr- 
cuits, J. M. G. Trezise, London. 

1619. ELectric Bevis or Gonos, L. Shilton. 

. Go-carts, T. Luckett, Birmingham. 

- Lamps, H. Sibery, Liverpool. 

. WHeer Naves, E. de Jordan, London. 

. TREATING SEewace, W. Warner, Nottingham. 

. ConTROLLING the Fiow of Street from Lap.es, 
A. H. Holdich, London. 

1625. Exrracrinc Gotp from Quartz, F. K. 8. 
Lowndes and J. C. Kaller, Pendleton. 

1626. Juice Extractor, T. J. Kent and A. Kelvie, 
London. 

1627. aga of Merat Tuses, J. Robertson, 


Birmingham. 
1628. OBLIQuE Section Equitisrium CowL, J. D. Mac- 
donald, Surbiton. 


1629. ELecrric Accumutators, A. J. Boult.—(G. C. di 
Gioranni, Italy.) 





1669. Frre-ataros, &., W. J. 8S. Barber-Starkey, 
Manchester. 

1670. Starr Rop Fasteners, J. Coyne, Birmingham. 

1671. Door and Winpow Fasteners, W. W. Curtis, 
Southampton. 

1672. Drawinc and Skercuinc Apparatus, W. D. 
Macbeth, Plymouth. 

— Drivinc Suart, J. Joh and H. C 





1674. Comprsinc Instruction and AMUSEMENT, W. 
Harbutt, Birmingham. 
_ Liquip Heatinc or Cooxine VessELs, F. R. Baker, 


irming! " 
1676. Makinc Tuck-away TaBtes, &c., D. McPhun, 
lasgow. 
1677. Crimprsc the Epces of Cartrinces, H. Monk, 
ester. 
1678. Domestic Frre Grates or Stoves, C. M. Sansom, 
London. 
1679. SteeRrNc Apparatus for Surps, G. Tweedy, near 
Preston. 


1680. Rovixe Frames for Fiax and other Freres, W. J. 
Robinson, Belfast. 
1681, ALarM WuHISTLEs for Cyciists, H. Newman, Bir- 


1682. Coatinc Metat Sueets, R. Heathfield, Bir- 


1683. Winpow Catcues, G. R. Bayley, Oswestry. 

1684. Parnts, A. J. Boult.—(N. A. Bibikor, New Mexico.) 

1685. Door Locks, W. C. Morris, London. 

1686. ComBINED A1r Compressors and STEAM ENGINES, 
C. W. Burton, London. 

1687. Door Locks, J. Nagel, London. 

1688. Propuctnc Brown Dyes, T. R. Shillito.—(J/. 2. 
Geigy and Co., Switzerland.) 

1689. SasH Fasteners for Wixpows, W. J. Nash, Bed- 
fordshire. 

1690. Postat Prtiar Boxes, T. A. Brown, London. 

1691. RrirLte-cLeaninc Apparatus, F. J. Weller, 
London. 

1692. MATERIALS used in Srtk Hats, &c., J. V. Ware, 
London. 

1693. MARINE Prope.iers, W. Tomkins, London. 

1694. — Auvoy for Pire Jomstixc, D. Ormerod, 

mdon. 
1695. GLove Stretcuers, H. C. Harrison, Birmingham. 
1696. CoLour Letrer Printine, &c., W. Brownlie, 


ow. 

1697. Stoppers for Borries, F. Ziegler and P. Menz, 
London. 

1698. CARBURATING Gases, C. Heyer, London. 

1699. Corourtnc Matter, O. Imray.—(The Farlirerke 
vormals Meister, Lucius and Briining, Germany.) 

1700. Arc Lamps, C. N. Russell anf R. A. Scott, 


London. 
1701. CHILDREN’s Mart Carts, J. H. and W. Tozer, 
London. 


1702. Dyemsc Macuixes, G. H. Craven, London. 
1703. Cocks or Taps, E. J. B. Fouré, London. 

1704. Sprrit Lamps, D. Poznainski, London. 

1705. APPOINTMENT RemINDER, H. A. Davis, London. 
1706. BorrLe-BRUSHING ApPpaRATus, H. Trask, London. 
7. Manvracture of Harr, &c., Brusnes, E. A. 


man, Worcester. 
1708. Creantnc Carpets, 8. Simmons and J. Tullridge, 


ion. 

1709. Tasies, A. T. Heymann, London. 

1710. Prixtinc Presses, E. Howard and J. Jordan, 
London. acun ( 

1711. Harvesters, G. G. M. Hardingham.—(C. H. 
McCormick, United States.) 

1712. Corkinc Borties, W. Bower, London. 


lst February, 1890. 


1713. Movutps used in Macutnes for Makino Paper, 
- Green, London. 

1714. Baxino Brean, J. Adair, Waterford. 

1715. Expostnc PHotocrapnic Fiims, M. A. Wier, 
London. 

1716. Fre Cases, W. P. Thompson.—( The Office Specialty 
Manufacturing Company, United States.) 

1717. Compositions for ReNnovatinc Fabep CoLours 
of Prusn, &c., W. P. Thompson.—(A. Mautner, 
Austria.) 

1718. Expanpino PiucG for PARALLEL Screw VALVEs, 
G. M. t, Huddersfield. 

1719. Prorectors for Watcues, &c., W. Green, Har- 


borne. 

1720. InnALER or Resprrator, G. T. Wilkinson-News- 
holme, Sheffield. 

1721. Licutinc Smokrinc Pires in Winp or Storm, W. 
Jones, Carnarvonshire. 

1722. LetrerPRess Printinc Macuives, W. J. Teer 
and T. Forknall, Manchester. 





1728. Jomnts or Connections for Hot-waTer Pipes, 8. 
Saunders, Manchester. 

1724. FLoor-pLates and Kre.sons, G. W. Sivewright, 
Boni P Yeung, Gago 

1725. Toy, J. P. Young, Ww. 

1726. Lupricatinc Bearines, P. Haden and H. H. 

es, London. 

1727. SHoemakers’ Souution, J. Saunders, London. 

1728. Baxu Cocks, J. Merrill, Sheffield. 

1729. InpicaTinG DiscHARGE from CisTERNs, J. Merrill, 
Sheffield. 

1730. a CisTeRNs for WATER-CLOsETS, J. Merrill, 

effield. 

1731. Locx-nuts, H. Ramsden and W. Hall, Sheffield. 

1732. Boxes for Curtery, J. H. Cam.—(4. Boentgen, 
Germany.) 

1733. Cuarcinc Meta into Furnaces, J. F. Spencer, 
Stockton-on-Tees. 

= = Sccieamaaaes Tickets, J. L. Noblett, 

ivi 

1735. Prevention of Corron Bates TAKING Fire, 8. 
Q » Liverpool. 

1786. GLazinc Puate or other Grass, W. J. Hall and 
G. C. Whi! cashi 


1737. Srarsine Oak or other Woop, A. C. Langdale and 
J. Halle don. 

1788. RusBER Tires for WHEELS, C. 8. Stone, London. 

1739. HorsesHogs, C. 8. Stone, London. 

1740. Macuine for Movu.pine Piate Grass, &c., J. R. 
Palmer, B: ~ 

1741. Preparation for CLeantnc Paint, &e., J. 
Bowden, W. C. Penn, and E. L. Downing, Cardiff. 

1742. Partour Game, T. D. Dales, Lintz Green. 

1748. Gattery Raisinc Appiiances for Lamps, P. 

n, Birming! . 
1744. Apsustinc Tevescores for Riries, A. Henry, 
Ww, 


jun. % 
1745. ‘Avtomaric Fish Pass, P. D. Malloch, Glasgow. 
1746. Puzzie, P. Tseng, Bradford. 

1747. Timepiece Gas Recutator, W. Herbert, Chel- 


tenham. 

1748. Socks for Boors and Suoers, A. Bruckner, 
London. 

1749. THreapiInc Sewinc MAcHINE NEEDLEs, J. W. 
Hunter, London. 

1750. Rack Putteys, F. H. Bentham and W. Sutcliffe, 
Bradford 


ord. 

1751. Prorective Apparatus for Lirts, H. C. Walker, 
Londen. 

1752. Vatves for Birowinc Macuines, A. Riedler, 
London. 

1753. Toy, W. Walton, Sunderland. 

1754. Manvuracture of Dense Meta Castincs, G. 
Héper, London. 

1755. PortaBte Stow ComBustion 
Tomkins, London. 

1756. Lixtnc Pires, Tuses, and Vessevs, 8. Wohle, 
London. 

1757. Drums or Vessets with Covers, V. B. Lewes, 
London. 

1758. TRAWL Nets, W. H. Warner, London. 

1759. Raising WATER-CLOSET Seats, J. Jones and 8. 
Edwards, jun., London. 

1760. Cowts for Ventitation of Snips, J. Taylor, 
r iw. 

1761. Feep-waTer Heaters for CoNDENSING ENGINES, 
V. F. L. Smidth, London. 

1762. Rarway Sieerer, R. Hirschberg.—( M. Hagarty, 
United States.) 

1763. Racks for Wixpow Burnps, E. Haslam, London. 

1764. Open Front Bosom Sarrts, R. Cluett, London. 

1765. Imrration WHaesone, H. M. Knight, London. 

1766. Topacco Pires, W. Shelley, London. 

7. Rounpasovuts, J. Welburn, London. 

1768. Inpicatinc the NumBer of Times a CuLoser has 
been Usep, J. Sax and E. Donohoe, London. 

1769. INFORMING PassENGERS the Names of STaTions, 
J. W. Little, London. 

1770. Recerracte for Licut Goons, E. H. Hale, 
London. 

1771. Yettow Dye, T. R. Shillito.—-(J. R. Geigy and 
Co., Switzerland.) 

1772. Decortication of Cory, &c., J. Sloan, Loudon. 

1778. —e the Saare of Wipe Noses, C. Lett, 

ndon. 
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SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


415,881. Fricoriric Apparatus, R. P. Pictet, Geneva. 
—Filed April 15th, 1889. 

Claim.—(1) In an ice machine, the combination, 
with the refrigerator, of two chambers interposed 
between the refrigerator and the liquefying apparatus, 
said chambers forming part of the system of circula- 
tion to and from the refrigerator, so that both the 
liquefied refrigerant going to the refrigerator and the 
gases esca) therefrom pass through each of said 
chambers, and means, such as an injector, whereby 
the flow of the volatile liquid to the refrigerator is 
utilised to aid the escape of vapours therefrom, sub- 
stantially as described. (2) In an ice machine, the 
combination, with the refrigerator adapted for the 
circulation of a volatile liquid and provided with an 
induction pipe for said liquid, and a pipe for the escape 
of the vapours, of an injector or exhauster formed by 
said vapour pipe and by the return pipe from the 
liquefying a tus, whereby the discharge of vapours 
from the re rator is aided and increased, substan- 
tially as described. (3) In an ice machine, the combi- 
nation of a chamber arranged to collect the vapours 
formed in the refrigerator, a second chamber, a pipe 
— the vapours from the former to the latter, a 
8 er pipe arranged within said vapour pipe for dis- 





charging a jet of the liquefied freezing agent in the 
direction to aid the flow of the vapours, and means, 
such as herein specified, for conveying the volatile 
liquid from the second chamber into the refrigerator, 
substantially as described. (4) The combination of 
the refrigerator coils, the low-pressure chamber to 
which said coils are connected at both ends, the high- 
pressure chamber communicating with the condenser 
or absorber, a pipe for carrying vapours from the first 
chamber to the second, an ejector formed by said pipe 
and another pipe which returns the volatile liquid 
from the condenser or absorber, and a bent tube con- 
necting the two chambers and conveying the volatile 
liquid to the low-pressure chamber for circulation in 
the refrigerator coils, substantially as described. 
416,427, Frexipve Swart, G. Sibley, Philadelphia, Pa. 
—Filed April 22nd, 1889. 
Claim.—{1) The flexible shaft consisting of the com- 








bination of the tubular recessed sections and the inter. 
posed rings or discs, to which said sections are ivotted, 
substantially as shown and described, together with 
the flexible ——— rod, substantially as and for 
the papers set forth. (2) The flexible shaft consisting 
of the combination of the tubular recessed sections. 
the interposed rings or discs to which said sections 





are pivotted in the relation specified, the internal 
flexible rod C, the external tube C!, and the flexible 
oe C2, substantially as and for the purpose set 
orth. 


416,557. Expansion Trap, F. G. Botsford, Evie, Pa,— 
Filed February 2\st, 1889. 

Claim.—(1) In an expansion trap for steam-heating 
pipes, the tube B, terminating in the open mouth K 
the axial rod C, within said tube and _ projecting 
beyond said mouth, the valve V, connected to the pro- 
jecting end of said rod, the tension spring 8, and the 
regulating nut P, substantially as specified. (2) An 


416.557] 








expansion trap for steam-heating pipes, consisting of 
the tube B, having an open end and within said tube 
an axial rod C, secured by an interior holder and _pro- 
jecting through a guide beyond the open end of the 
tube, the valve on the end of the pipe, the spring, and 
the regulating nut, substantially as species. 


416,787. Means ror ConceatinG Rivets, &c., 1x 
Tas, &., William 'S. Hull, Sheffield, Ala.—Filed 
June 24th, 1889. 

Claim.—(1) In a structure of the class described, 
wall plates secured by exterior angles, and having an 
interiorly extending angle iron covering the bolt and 
rivet of the wall plate, substantially as described. (2) 
A joint for a structure of the class specified, consisting 
of an angle iron secured to the exterior of the wall by 
a bolt or rivet passing through the walls, and an 
interposed angle iron extending over said rivet and 
secured to the exterior angle iron, substantially as 





specified. (3) In a structure of the class described, a 
partition, interior angle irons arranged adjacent to 
said partition and to the intersecting walls, and exte- 
rior angle irons ye against said interior angle 
irons, and fastening devices passing through the walls 
and exterior angle, and a fastening device arranged 
exteriorly through all of the angle irons and the parti- 
tion, substantially as specified. (4) In a corner of a 
structure of the class described, exterior angle irons 
secured to the angle of a wall, and the securing devices 
thereof, and an interposed angle iron passing over 
said fastening devices, and rivets securing all angle 
irons together, substantially as specified. 


416,873, Currine Metat By Exvectnicity, B. C. Tilgh- 
man, Philadelphia, Pa.—Filed July 27th, 1889. 

Claim.—(1) The process of cutting or abrading metals 
which consists in heating by an electric current suc- 
cessive small portions of the metal surface and simul- 
taneously removing the heated metal by an abrading 
tool. (2) The process of cutting or abrading metals 
which consists in passing a current of electricity 


[416873] 








through the successive points of contact of the metal 
being treated and the abrading tool. (3) The process 
of cutting or abrading metals which consists in passing 
a current of electricity through the successive points 
of contact of the metal being treated and a rotating 
abrading tool. 


416,937. Saw Mitt Dos, J. H. Miner, Baton Rouge, 
La.—Filed January 15th, 1889. 

Claim.—(Q1) In combination with the standard, the 
frame carrying the dog, an adjustable supporting pin 
for said frame, and an excentric and lever supported 
on said pin for giving limited vertical movement to 
the frame, substantial ty described. (2) In combina- 
tion, the standard, the dog, the supporting frame 
therefor, the supporting pin for the frame, an excen- 


16,93 





tric held on said pin and in connection with the 
frame, and a handle for operating the excentric tu 
adjust the frame, substantially as described. (3) In 
combination, the standard, the frame, the dog, the pin 
supporting the frame, a loop on the upper part of the 
frame, an excentric within the loop ete on the 
oe a handle for the excentric, substantially a» 
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HOW GUNNERY QUESTIONS ARE SETTLED BY 
CALCULATION. 
No, VI. 
PROBABILITY OF FIRE, 

Durine the passage of the Dardanelles in 1807, H.M.S. 
Active was struck by a shot from one of the old bombards 
guarding the channel. This shot was of granite, 78in. in 
circumference, and is said to have weighed 8001b. 
When the captain looked over the ship’s side, to see the 
extent of the damage, he was somewhat surprised to see 
two of his sailors thrusting their heads through the hole 
at the same moment. The explanation, adorned per- 
chance by some flowers of naval rhetoric, that they 
offered for this strange proceeding, was, that where one 
shot had struck, it was very unlikely that another would 
follow. ‘This remark lies at the root of probability of fire. 

Accuracy of fire is a comparative term, and is said to 
be good when a group of projectiles, fired under as nearly 
as possible the same conditions, strike the target or the 
ground close together. 

Fig. 1 is a group of 100 shots from the Martini- 
Henry Rifle, fired under as 
accurate conditions as possi- 
ble, at a vertical target, 500 


woe lf yards distant. Now, if we 
get an he ; refer the different points of 
: de ae . impact, in any such group of 


: shots, to any co-ordinate sys- 
tem whatever, traced upon 
the target, and determine a 
; ° point whose co-ordinates are, 
are : respectively, the averages of 
. * those corresponding to these 
points of impact, we obtain 
what is called the “centre of 
impact,” or “the centre of 
fire,” a point that would always 
be hit, if it were possible to 
annihilate the different accidental causes which produce 
the deviations of projectiles. These deviations may be 
classed as “‘absolute,” “ lateral,” and “ vertical,” accord- 
ing as we consider the distances between the points of im- 
pact and the centre of fire, or the projections of these dis- 
tances, either on the axes of x and y, oron parallels to 
these axes, drawn through the centre of fire. By vertical 
deviations we mean deviations measured vertically on a 
vertical target, or longitudinally on a horizontal target, 
and we shall often use the term “horizontal” as the 
synonym of ‘ lateral,” and “error” as the synonym of 
* deviation.” 

It may here be noted, in passing, that the centre of 
fire of any group of projectiles is the same point as the 
centre of gravity of equal particles, whose number and 
position are the same as those of the impacts. It is also 
to be remarked that the more dense group of impacts is 
that which forms round about the centre of fire, and that 
the impacts lie more and more scattered, the further we 
recede from that centre, with the result that the likeli- 
hood of obtaining any deviation diminishes rapidly as the 
latter increases, that is to say, that the probability of a 
deviation is a function of the deviation. Thus, suppose 
we are considering horizontal deviations, we may express 
the relation analytically by the equation, 

y = (x) 
where @ is any deviation and y its probability. 

The curve given by this equation must be symmetrical 
with regard to the axis of y, for if the centre of impact be 
taken as origin, deviations on either side are equally 
probable, and also as x approaches infinity, positively or 
negatively, y approaches zero; consequently the curve 
must be asymptotic with regard to the axis of x on both 


sides. 


FIG! SCALES 
The cross represents the centre 
of impact. 
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This curve is known as the Curve of Probability, or 
the Curve of Frequency, and it is represented in Fig. 2. 
La Place investigated its equation, and found its form 
to be 

(1) 


where c and h are two constants, which depend upon the 
accuracy of the observations. 

When « = 0, y = ¢, hence c is the probability of obtain- 
ing a deviation of zero, that is of hitting the centre of fire. 
The probability of obtaining any other deviation, «7, sup- 
pose, is given be the equation, 

-l2x, 


Yx=ce 
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and the probability will be smaller as h is larger; hence 
1 is a measure of precision of the impacts. The more 
accurate the fire, the larger h will be. It is sometimes 
called the modulus of convergence. 

We now pass to the definition of certain terms used in 
this portion of gunnery. 

The mean horizontal deviation is the arithmetic mean 
of the absolute values of the horizontal deviations; the 
mean vertical deviation is the arithmetic mean of the 
absolute values of the vertical deviations, and the mean 
deviation is the arithmetic mean of the absolute values of 
the absolute deviations. These three quantities we sym- 
bolise by e,, e,, and e respectively. 

The mean horizontal quadratic deviation is the square 
root of the arithmetic mean of the squares of the hori- 
zontal deviations; the mean vertical quadratic deviation 


and the mean quadratic deviation are similarly obtained. 
We symbolise these three quantities by E,, E,, and E 
respectively. It is an analytical property of the centre 
of fire, that the sum of the squares of deviations 
measured from it is a minimum, which is analogous to, 
the fact that the moment of inertia of a system of 
particles is a minimum when taken about an axis through 
the centre of gravity. 

The probable horizontal deviation is that with respect 
to which, the probabilities of obtaining greater or less 
deviations are equal; that is to say, that in the result of 
a large number of shots of the same series, half of the 
horizontal deviations would be less than the probable 
horizontal deviation, and the other half greater; and, 
generally, the probability of obtaining a deviation less in 
absolute value than the probable horizontal deviation 
would be one-half. The probable vertical deviation and 
the probable deviation are similar terms. We symbolise 
them by r,, 7,, and 7 respectively. 

From the calculus of probabilities we know that the 
relation connecting e with E or e,, or e, with E, and 
KE, respectively is 

e J 2 
ih /T 
when the number of impacts is very great. 

By making use of the probability curve we can find 
the relations between r, and e, or E,, and between 
ry and e, or E,. 

As a preliminary step, let us get an expression for the 
probability, P, of obtaining any deviation less than any 
assigned deviation z. 

—— number of deviations less than 
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Now, from the definition, when « = r,, P = 3 
. ale 
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If this equation be solved, by expanding the series and 
integrating, and then by applying Newton’s method of 
approximation, we find that 


hr, =°4769 =psuppose. . ..... (4) 
PP 
Again, ¢, = "um of all the positive values of 2 
suai number of positive impacts 
| rydex 
| yda 
/ cere Pda 
| ce -P@da 
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h Ja Cx f/® 
.. from (2) ‘ 
E, = —~—orh = — 
h /2 Be 2 
ee alm ex = 8458¢, \* (5) 
andr, = p J2 E, = °6745 E, ) 
In the same way it can be proved that 
ry = °8458 ey | (6) 


ry = 6745 Ey | ° 

Now, as deviations are equally probable, either side of 
the centre of fire, we may regard 2 r, as the width of a 
zone of indefinite length, in which half of the shots may 
be expected to fall; this zone is generally called a 50 per 
cent.zone. In like manner 2 7, is the width of a zone at 
right angles to the former, in which also 50 per cent. of the 
shots may be expected to fall. If we suppose this zone 
superimposed over the former, we get a finite rectangle 
whose sides are 2 7, and 2 7,, and it may be expected to 
contain 50 per cent. of 50 per cent., or 25 per cent. of 
the shots. This rectangle is known in gunnery as the 
“ probable rectangle,” and is always given for each range 
in good range tables. 

It is our practice in England to obtain these rectangles 
from the mean error or mean deviation, and from the 
result of very few shots, by which means we get a fair 
practical result, but by no means the most accurate 
possible. Let us take as an example the following, 
quoted in “The Text-book of Gunnery ”’:— 

On the 18th December, 1885, the 8in. breech-loading 
gun, Mark IV., of fourteen tons, was fired with a cor- 
rected elevation of 5° 36’. Charge, 105 Ib. prism! powder; 
Palliser projectile, 210 1b.; M.V. 2045 f.s., with results as 
chaleied. (See Table I.) From this table we see that e, 
= 18, e, = 19°4, therefore the dimensions of the pro- 
bable rectangle of this gun at this range are 1°69 x 1'8 
and 1°69 x 19°4, or 8°04 yards by 32°78 yards. 

With small arms very large numbers of rounds are 
manufactured, and a certain proportion are fired from 





* It must be remembered these formulz are based on the idea that the 
number of impacts is infinite. A more correct value for rz is given by 
the equation, 

3x 

(a- 

where 7 is the total number of impacts, and all the values of » are taken 


tf = - 


x "8453, 





with a positive sign. vy has a similar value. 


standard rifles to test the ammunition. In this 
case the mean absolute deviation e is obtained, and 
is called the figure of merit. A target 24ft. square, 
divided into 2804 squares of 6in. side, is placed generally 
at arange of 500 yards. The centre of impact of the 
group is obtained, and the absolute distance of each 
impact is measured from this point. The mean of these 
deviations ¢ is the figure of merit. 

As we stated before, the values of the 50 per cent. zones 
as obtained above, are not so accurate, as if they had 
been determined by firing a large number of shots, and 
using the following formule deduced in the “ Calculus of 
Probabilities,” viz.:— 

r, = "6745 | / = (#*), +, = 6745. / = ly”) 

, J ean (2% 
where 7 is the number of shots, « represents horizontal 
deviations from the centre of fire, and y vertical devia- 
tions from the same point. 





TABLE I, 











Number of ae | Difference Deviation Difference 
round. Be. | from mean. right. | from mean. 
as Yards. Yards. Yards. Yards. 

1 4,968 22°8 24°4 L 3°0 

2 1,954 | 8°8 216. | 0-2 

3 4,962 | 16°8 22°8 1°4 

4 4908 | 37:2 20°0 1:4 

5 4,934 | 11°2 18°4 3°0 
| 86796 | (96-8 107°2 0 
Mean ... 4945-2 14 | ad) 8! 

j 








Now when 7 is large, we may assume that these values 
of r, and r, vary but slightly from those given by equa- 
tion (5), that is 

r, = ‘6745 E, and r, = °6745 E, ; 
but when n is not large an allowance must be made. 

Several methods, more or less exact, are employed on 
the Continent to determine the widths of the 50 per cent. 
zones. That employed by Siacci is as follows:—All the 
shots are referred to a vertical target, of which the left- 
hand bottom corner is taken as origin. Then if 7, andy; 
are the co-ordinates of the centre of fire, these are given 
by the equations, 


AB), y 
a” 
where » is the number of shots. Now if a, is the 
abscissa of any point of impact greater than 2,, the 
corresponding deviation will be z,—7,, and supposing 
the positive deviations to be m in number, their sum will 
be expressed by 5 2,-—m 2}. 
TzZ,—-MI7,, 
mi % a 
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, 
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and analogously e, = when > y, represents 


the sum of the ordinates greater than that of the centre of 
fire and m' their number. 


Again, from its definition, 
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and analogously, 


3 (Sy?_ (zy)?! (zy? 
Ey v i7=- “aa eV ie 
Siacci employs both e, and E, to determine the value of 
r, and employs the equations 
r, =} (8453 e, + °6745 E, ) 
ry =} (8453 e, + °6745 E, ) 
which he supposes will give the most accurate measure- 


2} 
— yf j 


ments. Then the width of the 50 per cent. zones are 
respectively 

*8453 e, + °6745 E, 
and 8453 ec, + °6745 E,. 


Again, from equation (8) namely— 
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P= 
we can obtain the width of zones which will contain any 
percentage of the shots we please by giving to P its 
proper value (for example, P = } for the 25 per cent. 
zone), and solving for h x we thus get an equation 

h x =p’, suppose, 
if we divide this equation by (4) we obtain 


aa lp,; 


* is then the factor by which the probable horizontal 
p 


deviation must be multiplied, in order to get half the 
width of the zone, which will contain a percentage of 
shots corresponding to the value given to P. The various 


factors such as ? are called probability factors,” that 
pP 


which corresponds to the 50 per cent. zone being £ or 
p 





unity. 
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200-TON HYDRAULIC RIVETTING PLANT. 


A RIVETTING machine of extraordinarily large dimensions 
has recently been successfully made and tested by Messrs. 
Anderson and Gallwey, of the Strand, hydraulic engineers, 
and as the details are of special interest to engineers in 
general, as well as boilermakers in particular, we propose to 
give some description of the entire plant connected with it. 

The rivetter in question, Fig. 17 and 18, was specially designed 
for a large foreign shipbuilding, engine, and boiler works, where 
the work includes the largest marine boilers, both for mercan- 
tileand Government vessels. The existing plant, supplied by 
the same firm some five years ago, and still continuously at 
work, being quite inadequate to deal with the increase in 
boiler dimensions and plate scantlings, it was determined that 
Messrs. Anderson and Gallwey should design and supply a 
rivetter capable of working the largest plates hitherto 
attempted—or likely to be attempted, as far as could be fore- 
seen. The result is the machine under consideration, which 
will close steel rivets of the hitherto unattempted size of 3in. 
diameter, at the rate of eight per minute in plates up to 2in. 
thick, and has at the same time the large gap of 12ft. One 
half of the pressure necessary to perform the above work 
is first brought to bear upon the plates to close them 
together, and the other half to close the hot rivet, after 
which the entire pressure is put upon the rivet, from 
which it will be obvious that the strains involve some 
exceedingly massive proportions, so much so that if, accord- 
ing to the usual practice, the main frame of the rivetter 
were made of cast iron, the weight alone of that portion 
of the machine would be some 50 tons, a mass which, 
under the difficult conditions as to foundations, would have 
proved impracticable. Messrs. Anderson and Gallwey 
therefore have adopted the bold course of building the frame 
of rivetted steel plate work, and the result both in stability 
and finish of appearance is satisfactory. The framing 
is built up of Weardale Siemens-Martin steel plates 1}in. 
thick, with stiffening plates both back and front, these being 
rivetted to steel angles 6in. by 6in., and crossplates, so 
arranged as to afford free access to the whole of the interior. 
All the rivetting is machine work in drilled holes, and the 
finished weight is by these means reduced to less than half 
of the weight if made in cast iron as mentioned above. The 
hob is made of Sheffield cast steel, and is the largest cast 
steel hob turned out by Messrs. Jessop, an example of whose 
care in manufacture to insure soundness is shown by the 
fact that the riser, or head on the casting, was no less than 
four tons in weight, the finished weight of the hob being 
thirteen tons, and the web varying from 4in. to 8in. in 
thickness. The two bolts that unite the two and receive 
the total strain are Sin. diameter, of forged steel, with 
the threads forged up and cut to what is known as the 
buttress section, with nuts 9in. deep, and each bolt weighing 
complete about 33cwt. The total weight of the machine is 
by means of this improved construction reduced from about 
66 tons to 35 tons, while the stability is equal in every respect 
to the heavier pattern, and on the uncertain ground on which 
it has to stand, and of which we have spoken, even this weight 
has to be sustained on piling 80ft. long. Over the rivetter is 
built a timber gantry of 41ft. span, and provided with 
machinery to lift and travel a load of 50 tons, or say a boiler 
20ft. by 20ft. if necessary. The timbers are of oak through- 
out, securely trussed with eye bars, and struts of oak. On 
the leg behind the great rivetter is arranged the whole of the 
lifting gear, Figs. 7 and 8, which is treble geared, driven by a 
pairof engines with cylinders 8in. diameter, and the two chains 
being taken up by cast steel cups or pitch wheels. The lift 
is 40ft., and the whole of the motions are controlled by one 
man from the same platform as that surrounding the 
rivetter. Thus the entire control of both the machine and 
the work is under the workman’s eye, the details being 
clearly shown by Figs. 9 and 10. 

Duplex pumping engines, arranged horizontally, supply the 
necessary water, under a working pressure of 1500 1b. per square 
inch. These pumps have steam cylinders 22in. by 18in. stroke, 
and pumps, double-acting, 3fin. by 18in. They are provided with 
an arrangement whereby one pump can be uncoupled from 
the other and run separately. This is a feature of great 
advantage under the special conditions, as much economy is 
gained by the use of one pump only when the rivetter is em- 
ployed on small work. 

The pumps are clearly illustrated in Figs. 11, 12, and 13, and 
Fig. 4 shows the arrangement of the hydraulic throttle valve, 
by which, when the accumulator has reached the top of its 
stroke, the steam is automatically cut off, and re-opened 
again on the accumulator descending. This is effected by a 
trip motion on the accumulator, opening a small hydraulic 
valve, communicating with the small ram shown, which then 
closes the throttle valve, which is re-opened on the release of 
the hydraulic pressure by the steam pressure on the under- 
side. The arrangement works well and smoothly, and has 
the advantage of permitting any relative position of pumps 
and accumulator, the only connection required being a }in. 
hydraulic pipe. The accumulator presents several features 
of interest. Owing to the treacherous nature of the ground, 
already mentioned in connection with the weight of the 
rivetter, the immense load of this part of the planet, which 
has a balance load of 100 tons of scrap iron, and in itself 
weighs some 35 tons, had to be distributed over as large a 
surface as possible, and this has been effected by arranging 
a wrought iron base in the form of a cross 20ft. square, and 
even with this extensive area of base, has to be borne by a 
concrete foundation 13ft. thick, upon about eighty piles 
70ft. long. The entire erection weighs about 140 tons, and 
the tower, which acts as a guide to the accumulator, is 32ft. 
high, and is made sufficiently strong to continue to sustain 
and guide it even should the foundations sink so as to cant 
it to an angle of 15 deg. from the vertical line. 

The framework, Fig. 6, is all of wrought iron, the vertical 
members and angle struts being 12in. by 6in.I beams braced with 
T iron 6in. by 3in. by in. The cross-base mentioned above is 
plated over top and bottom, and sustains the dead load of the 
accumulator ram and cylinder. Steam is supplied to the 
pumps by two large steel locomotive type boilers, either of 
which is capable of driving the pumps singly at full 
speed. The working pressure is 100 lb. per square inch. 
The smoke-boxes have each a branch, Figs. 14 and 15, 
uniting in the base of an iron chimney carried 60ft. 
high, through the roof of the very spacious brick build- 
ing in which the whole plant stands, and which is 60ft. 
by 60ft. on ground plan, with a roof over the top of the 
gantry about 50ft. clear height. The steam plant is com- 
pleted by a horizontal tubular feed heater containing 100 





square feet of surface, and a vertical double-acting donke 
pump, and all detail appurtenances, with hand gear Prmeeron | 
The whole forms a very complete and carefully arranged 
plant, and its unusual dimensions rendered its success all the 
more creditable to Mr. Wyndham Payne Gallwey, the designer 
and contractor. 








LOCOMOTIVE TRIALS IN CHILI. 


‘*WE have received two reports,” says the Railroad Gazette, ‘of 
trials made last July at Valparaiso, Chili, to ascertain the com- 
tive power and efficiency of two locomotives on the Valparaiso 
ilroad. The dimensions and weights of these engines are given 
in report No. 2, which follows. It should be noted that, although 
they are called American and English engines, both were built in 
Valparaiso. The Mapocho, No. 14, was built, we understand, 
from English designs, and had originally three pairs of drivers 
coupled, but was altered to an eight-wheeler. The Victoria, No. 
150, is a Mogul, built by Messrs. Lever, Murphy, and Co., of Val- 
iso. The eight-wheeler is the standard po ee for general 
freight and passenger service on the Valparaiso and Santiago sec- 
tion of the state roads, but heavier. She has 30 tons on the 
drivers, whereas the standard has 23 tons. The Mogul was 
designed as standard for the Southern sections. The trials were 
made on the Tabon grade. It appears that the maximum 
= on this piece of road are about 2} per cent., and curves 
. radius. ‘Trains are worked up this incline with three 
engines in front and two pushing. The trials were made osten- 
sibly for a commission appointed in compliance with the railroad 
law, to examine into the working of the Chilian State Railroads, 
and report to the Government, indicating such reforms as change 
of bed, machinery, and working as they might deem proper. 
The commission consisted of Seftor Villarino, a civil engineer of 
rominence, and Sefior Sanchez, superintendent of the Santiago 
orse Railroad Company. They procured the aid of Sefior Victor 
Carvallo, mechanical engineer, of Santiago, and Sefor Tomas 
Stillman, lately master mechanic, Autofagasta Railroad, who wrote 
and published report No. 2, which follows, considering it necessary 
fer the sake of his own reputation. The superintendent of motive 
power, Mr. Hall, was not present at the tests, nor was either of 
the heads of the commission. If either of the three had 
been there, it is probable that the order to oil the rails and 
have the Mogul make the first trip would not have been made. 
An American was invited the day before to be present at the 
trial. He recalled the trial of some fifteen years back between the 
Contraliste, of Rogers’ build, and No, 32, of English make, and 
said: ‘Why should I lose my time? There is sure to be some 
rascality, and, therefore, I know the result already.’ No American 
was present, Mr. Stillman being a Chilian and the others generally 
Scotch, excepting the bral:eman. 


** Report No, 1. 


“The trial was made with a train of eighteen loaded four- 
wheel cars, that were first hauled by the English engine, which 
went along easily through the curves preceding the Centinela 
tunnel, the speed slacking very much ‘from here forward on 
encountering the reversed curves and grades which form this most 
difficult part of the line. Before reaching the second tunnel the 
locomotive had slipped her drivers nineteen times, and on striking 
the moist rails at this last point she stopped altogether, and was 
obliged to get assistance from the pusher that was following. The 
trial demonstrated that the adhesion was not equal to the steam 

wer. 

“* Returning to Llaillai, the American engine [Mogul, by Lever, 
Murphy, and Co.—Editor Railroad Gazette) was attached to the 
train, and went over the first part of the road with ease, but on 
the most tortuous part of the incline the influence of the stiff 
wheel base showed how inadequate it was for such work, and 
resource was had tothe pusher. From the start a slight tendency 
to slip was noticeable for the first 8 kiloms. Although passing 
through the shaded of the road where the rails were moist, 
there were but two slips of the wheel, and the engine stopped only 
because the piston- ceased motion. Passing, with the aid of 
the pusher, the worst curves, the auxiliary engine was cut off, and 
the Mogul took the train almost to the summit of Montenegro. 
This trial demonstrated the steam power as being on the Mogul 
inferior to the adhesion, or exactly the reverse of what was 
observed in the English locomotive. 


‘Report No. 2. 


“‘The weights were taken with a patented scales, by which the 
load on each wheel was recorded, said weight only varying by 40 Ib. 
from that recorded in the books at the shops. 


Engine Mapocho, No. 14, Four-wheels Couped. 





Right. Left. 
Drivers— lbs. Tbs. 
Trailing 17,780 14,756 
Leading .. 11,508 15,988 
Bogie wheels— 
Leading so pes 9,380 7,252 
WE. on o0 ce we 8,372 9,380 
Total weight on drivers eae ae ee 
Total weight om bogie .. .. .. .. «2 «. os «os «oe 986,084 
Total weight of locomotive.. .. . 94,416 


Rigid base, 8ft. 6in.; diameter drivers, 56in.; cylinders, 
18in. by 24in.; steam pressure, 160 lb. per sq. in. 


Engine Victoria, No. 150, Six-wheels Coupled Mogul. 


~~" Left. 

Drivers— Ibs. Ibs. 
DE = 25.) wo: 0 as.) <é)ae: an Se 12,292 
Intermediate oo os se SEO 13,188 
“Sree a ae eC 11,956 
Beagle wheels .. .. «- «2 « oc ¥,0R6 8,075 
Weight on drivers .. 75,768 
Weight on bogie 16,968 
Total weight of locomotive. . 92,736 


Diameter of drivers, 5tin.; cylinders, 17in. by 24in.; 
pressure, 160 Ib. 

** At Liaillai I examined the coal and had the tender of the 
Victoria filled with Australian coal, which was the same as that 
the Mapocho brought in its tender from Valparaiso. 

‘*The master mechanic told the driver of the Mopocho to clean 
his fire, and that the Victoria would be the first to mount the 
grade, to which end he arranged a train of sixteen cars besides the 
coach carrying the officials, the approximate weight, without 
engine and tender, being 226,956 kilos.—499,300lb. After some 
reflection I exacted of the master mechanic that the Mapocho 
make the first trial, as the train hands knew the peculiarities of 
the road, whereas the driver of the Victoria did not. After no 
little Nong mys my request was acceded to, the Mapocho was 
coupled to the train with passenger coach ahead, leaving Llaillai 
at 11.50, the engine in charge of driver Anderson and his fireman. 
Two other enginemen went to attend to sanding the rails. Start- 
ing with 160lb. of steam the engine commenced slipping before 
arriving at Centinela tunnel, but maintained a slow, s y pace, 
until arriving at Los Loros tunnel, where she stalled for lack of 
adhesion. 

“‘The steam pressure during the trial varied from 150]b. to 
1651b. [160 to 175 actual because of the defective gauge.—Ed. 
Railroad Gazette), the starting bar in the lowest notch, while, as 
has been said, two additional locomotive runners kept up a constant 
flow of sand on the rail until the engine came to a full stop. The 
trial demonstrated the correctness of the calculation before made, 
that the engine showed a lack of adhesion for 18in, by 24in, 
cylinders with 160 1b. pressure, 





—— 


** About 1230ft. before arriving at Los Loros tunnel both rails 
were found to have been oiled quite recently, and apparently by 
using oil cans for the purpose. ‘This oiling was done up to a point 
inside the tunnel. Mr. Brunton tells me this was done by the 
engine runner and fireman of the pusher that had assisted the 
express up the grade, and according to what he says they have 
been suspended. From the orders that were given before com. 
mencing the trial, and from the determination shown by the 
Valparaiso train hands that the Victoria should take the lead in 
the trial, 1 have formed the opinion that there was evident bad 
faith, and whoever may be the culpable party, he should be 
severely punished. The Government Commission has been made a 
butt for ridicule and hoax, and the act shows demoralisation and 
want of discipline in the employés. Locomotive Victoria was 
attached to the same train, and started at 1.45 with driver, fire. 
man, and the same crew. On leaving, the gauge showed 140 |b, 
pressure, and the engine did well until leaving Centinela tunnel, 
where she, for the first time, slipped her drivers, and from here 
full stroke was given and sand used, Steam we varied 
between 140 Ib. and 162 lb. until arriving at Pilares Point, where the 
engine stopped, but without slipping; the pressure on stopping 
being 155 lb. and the throttle wide open. After this the Mapocho 
acted as pusher to Chilcas ; from here to the summit the Victoria 
took the train without assistance. On arriving at the summit the 
injectors refused to work on account of lack of water in the tender 
but the engine took the train to Montenegro station. 

**It is clear, both from theory and practice, that the four- 
coupled engine is not the class adapted to the freight service, and 
especially to the Tabon grade, where plenty of adhesion is needed, 
The actual weight of the Mapocho is prejudicial to the roadbed, 
and no more can be added unless a heavier rail isemployed. [The 
rail used weighs about 69 lb. per yard—Ep. Kailroad Gazette), the 
heating surface is about 1200 square feet—plenty for 18in. by 24in, 
cylinders—and with these two factors established and the weight 
poe distributed the adhesion could be increased from 
15,000 Ib., as at present, to 20,000 Ib. 

“‘The Mogul type is the one in general use in the United States; 
and on the Coquimbo, Autofagasta, Iquique, Pisaqua, and Are- 
quipa roads of this coast, that are owned and worked by joint stock 
companies, a six-wheel coupled is used, being either of English or 
American build. What is sought for is economy combined with 
sufficiency of power to overcome the heavy grades they have to 
work. Of the afore-mentioned railroads, that having the lightest 
gradient is the Autofagasta, with inclines heavier than the ‘labon, 
and I am quite sure if the four-wheel coupled were the most econ - 
mical for freight traffic, these private companies would have 
adopted it years ago. 

“Tam advised that the management has lately ordered from 
England eight locomotives with four wheels coupled and a single 
pair of trailing wheels, to be used as pushers on the Tabon incline, 
and it appears these have been ordered at the instance of the 
master mechanic of the Valparaiso section. Such a step, instead 
of being in advance, is retrograde some forty a It is reason- 
able to suppose that if an engine capable of hauling forty cars— 
four-wheelers—on grades of 2} per cent. and 600ft. curves without 

ze to the per t way can be procured, such a step should 
be taken from motives of economy. By the method now employed 
such a train requires three locomotives, with, of course, the conse- 
quent increased outlay. 

‘Some years ago the Baldwin Locomotive,Works commenced to 
build the first Moguls; later they started building engines with 
eight wheels coupled, of the Consolidation type, and later with ten 
wheels coupled, of the Decapod type, and it should be borne in 
mind that all these are proportioned to give only a certain weight 
per driver according to the strength of the rails. The trial 
demonstrates that a stiff wheel base of 14ft. is excessive for the 
Tabon, a defect in construction that can be remedied without at 
all sacrificing security. Itis also seen that in the engine with 17in. 
by 24in. cylinders, and 140]b. steam pressure, although there is 
sufficient adhesion, the steam power is lacking. The lesson of this 
trial gives room to study the proper class of locomotive power.” 

(Signed) ‘THOMAS STILLMAN,” 











IrnisH Licht RaiLways.—Notice is given in the Dublin Guzette 
that it is intended by the promoters of the West Mayo State Rail- 
way Company to apply at the ensuing Spring Assizes for the con- 
struction of light railways connecting Westport and Belmullet*, in 
the County of Mayo. The Ballina and Belmullet (Direct) State 
Railway Company® intend to apply at the Spring Assizes for the 
construction of a light railway between Ballina and Belmullet*, 
County Mayo. The Athenry and Tuam Light Railway Company 
intend to apply for the construction of a light railway between 
Tuam and Claremorris, in the Counties of Galway and Mayo. The 
Galway and Mayo Junction Railway Company intend to apply for 
the construction of light railways connecting Tuam, Ballinrobe, and 
Claremorris, in the Counties of Galway and Mayo. The Stranorlar 
and Glenties Light Railway Company® intend to apply for the con- 
struction of a light railway between Stranorlar and Glenties in the 
County of Donegal. The Goold’s Cross and Cashel Light Railway 
Company intend to apply for the construction of a light railway 
between Goold’s Cross and Cashel, County Tipperary. Those 
marked with an asterisk are included in the list we published a 
few weeks ago of railways which the Lord-Lieutenant considered 
it desirable should be made under Mr. Balfour's 1889 Bill by 
means of a grant in aid. The others it is proposed shall be lines 
guaranteed by the grand juries of the respective counties under 
the 1860 and 1883 Acts (Light Railways and Tramways). 

Fire INQUEsTs.—At the meeting of the Inventors’ Institute, on 
the 5th inst., Mr. A. Braxton Hicks, coroner for the Kingston 
district, in the chair, the adjourned discussion on the subject of 
‘“The Lessons to be Deduced from Recent Fires,” which was com- 
menced under the presidency of Dr. G. Danford Thomas, coroner 
for Middlesex, was resumed; and the following resolution having 
been proposed by Captain Fairholme, R.N., and seconded by 
Mr. i i. Collins, F.R.1.B.A., was passed unanimously and 
ordered to be submitted to the proper authorities :—‘‘ Resolved, 
that this meeting is of opinion that some legislation is urgently 
required to enforce the better provision of safety appliances and 
proper construction of buildings in case of fire, and that there 
should be an official inquiry as to the origin of every fire, whether 
the same be attended with loss of life or not, and also as to the 
efficiency or otherwise of the means provided for prevention or 
extinction. This meeting further sugyests that a short Act should 
be passed, similar to the Merchant Shipping (Life-saving Appliances 
Act), of 1888, by which a proper authority would be constituted, 
whose duty it would be to prepare rules or bye-laws for the control 
and efficient prevention of loss of life or destruction of property by 
fire.” Witty and Wyatt's asbestos materials for stage scenery and 
similar purposes, and Blanchard’s system of fireproof terra-cotta 
flooring blocks having been exhibited, Mr. T, Cornish, M.E., 
explained the method employed in Australia for assisting escape 
from burning buildings by means of “jumping sheets.” The 
system consists in so training firemen, policemen, and others in the 
proper use of the sheets—which are made of stout canvas and fitted 
with twelve strong loops, so as to admit of their being firmly held 
by any six men who may be available—that any person may be 
encouraged to jump, without the slightest fear, into one of them, 
even from a third storey window, as the fall is completely broken 
when the sheet is properly held. To do this the arms must on ho 
account be stretched out at full length, but should be bent, with 
the elbows closely pressed to the body and the hands level with the 
chin, thus forming powerful and flexible levers to support the 
shock of the person striking the sheet, Jumping sheets form part 
of the equipment of every fire brigade or police station in Sydney 
or Melbourne, and the men are trained in their use, and jump with- 
out hesitation into them, during the drill, from a height of more 
than 40ft. 
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TWO HUNDRED-TON HYDRAULIC RIVETTING PLANT. 
MESSRS. ANDERSON AND GALLWEY, LONDON, ENGINERRS. 
(For description see page 126.) 
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THE EVAPORATION OF LANCASHIRE BOILERS. 


AT a recent meeting of the Manchester Association of 
Engineers, an interesting paper on ** The Evaporation of 
Lancashire Boilers” was read by Mr. M. Longridge, M.A., 
M. Inst. C.E., which runs as follows :— 


The Lancashire boiler is such a common object inthis part of 
the world, that it is difficult to avoid the feelin: that some sort of 
apology is required for venturing to ask a Society of Manchester 
Engineers to spend an evening in considering it. If the dia- 
meter and working pressure were given, none of us would find 
much difficulty in drawing a specitication from which a perfectly 
safe boiler could be made, and if the factor of safety were also 
given, I venture to say that, with the exception perhaps of some 
little disagreement about internal flues, the specifications would be 
practically identical. But if besides fulfilling conditions as to 
strength the boiler were required to evaporate a given quantity of 
water in a given time and from a given quantity of coal, I fear that 
unanimity would vanish, that speculation rather than calculation 
would guide our pens, and that the result would be quot homines 
tot sertentiv. I at least have no hesitation in confessing that the 
problem would be very difficult to solve, and my object in bring- 
ing this paper before you is to explain how I have tried to solve it, 
and to learn what you have done in similar cases. 

In 1882 a lecture was given at the Institution of Civil Engineers 
in London, by Mr. William Anderson, ‘*‘On the Generation of Steam 
and the Thermo-dynamic Problem Involved.” It is a lecture well 
worth reading, and it contains an illustration which I am sure Mr. 
Anderson will not object to my quoting, with one or two verbal 
alterations as an introduction to my argument. He drewa picture 
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—like Fig. 1—representing the section of a hillside. ‘Some 
distance up there is a lake L fed by streams running down from a 
still higher lever. Lower down on the slope is a mill pond P, the 
tail race from which falls into the sea. At the mill pond is 
established a turbine, driven by water descending from the lake 
through a pipe. Datum or zero is the sea level. The level of the 
lake is T., and of the mill pond T. W is the volume of water falling 
through the turbine per minute, ¢ the weight of one cubic foot. 
The sea level is the lowest level to which the water can possibly 
fall, hence its greatest potential energy, that of its position in the 
lake, is WoT,. The water is working between the absolute 
levels T, and T, hence the maximum effect to be expected W, is 


WoT, eS T)=W oe (T, -1).” 


If for “‘hillside ” we substitute “boiler fiue,” for ‘‘lake ” “‘furnace,” 
for W o, the weight multiplied by the specific heat, or the heat 
capacity of the gases in the furnace ; for To and T, the absolute 
temperatures of the gases in the furnace, and at the end of the 
fiue, and for the sea level, the zero of absolute temperature, then 
WaT, will represent the absolute energy of the heat generated 
in the furnace, and 


WoT, is ) = Wo(T, - T) 


the maximum proportion of Wo T, , which we can by any possi- 
bility utilise so long as the initial and final temperatures of the 
gases are T, and T. The proportion 

T —T 
T, 
will no doubt be recognised as the Carnot’s coefficient of efficiency 
of a perfect heat engine, and the illustration shows that we can no 
more utilise all the heat supplied to a steam boiler than we can all 
the energy of heat supplied to any other heat engine ; for we can 
neither make the temperature in the furnace infinitely great, nor 
that at the end of the fiue absolutely zero. Thus, as the water in 
the lake possesses energy in virtue of its height, so does the fuel in 
the furnace possess energy in virtue of its temperature. As on the 
hillside the energy of the water in the lake cannot become active 
without a fall of level, so in the boiler the energy of the heat in 
the furnace cannot be utilised without a fall in temperature ; and 
as in the waterfall the work done by the turbine is proportional to 
the change of level, so in the heat engine is the work done by the 
heating surface proportional to the change of temperature. There- 
fore if W be the weight of gases per pound of coal, o their mean 
specific heat at constant pressure, T, and T the initial and final 
temperatures of the gases—whether measured from absolute zero 
or any other point is immaterial—the heat available for evapora- 
ting water cannot exceed W ¢ (T, — T) thermal units per pound of 
coal, 

So far we have dealt exclusively with quantity. We must now 
consider time, or settle the rate at which the heat Wo (T, — T) 
can be transferred from the gases to the water. This is really the 
question with which this paper is concerned, and it is a question of 
very considerable difficulty, and in my opinion well worth your 
consideration. The way in which I have tried to answer it is this: 
First to obtain a general approximate formula connecting the 
different variables involved, and then to determine by experiment 
the constants and corrections required to make the formula avail- 
able for numerical calculation under practical conditions. 


If S = the number of square feet of heating surface per pound 
of coal burnt per hour, 
W = the weight of gases per pound of coal, 
o =the mean specific heat of the gases under constant 
pressure. 
T. = the temperature of the gases ia the furnace. 
T = the temperature after passing over surface 3S. 
t = the temperature of the water in the boiler. 
m = the number of units of heat transmitted through the 


plates per square foot of surface per hour, and per | 


degree difference of temperature. 
Then considering m as constant and the rate of transmission pro- 


portional to the difference of temperature, the heat transmitted | 
by an element of surface 8S is m (T — 1) 8S: and the heat lost by | 








the gases in passing over the surface 5S is - WoT. Eyquating 
these two quantities we have 
m(T-t)885=-WoiT 
or “8 Ss 51 : 
Wo T-¢ 

and integrating —- We $ g.e (T — ¢) + constant, 
when T=T,,5 = 0. 

mS , = 

w - os log. ¢ (T-1) - log.¢ (To -?), 
or taking common logarithms and transposing 

om -_ . 

m=23x 2% log. (T, - f) —log.(T-1) | (1) 
st ; J 


By means of this equation and a sufficient number of experimental 
observations of the values of the symbols in the right-hand member, 
I hoped to determine the general value of the constant m, and 
this once done to use the formula 
23 Wo fiog. (T, - #) - log. (T-9} (2) 
m \ z J 

to calculate the final temperature T of the gases for any proposed 
case where the working conditions detining W oa, T. and ¢ were 
given, and then to calculate the probable evaporation in the follow- 
| ing way:—Having found T, the heat lost by the gases is Wo 
(T> —f). Part of this heat is expended by transmission through 
the brickwork and by radiation, and partly in heating air drawn 
into the flues between the brickwork and the boiler. Call this 
heat R. The remainder is transmitted to the water in the boiler. 
If #2 be the temperature of the feed, w the number of pounds of 
water evaporated per pound of coal, then the heat transmitted to 
the water is (1114 + °305¢ — ft. ) thermal units per pound of coal. 
Equating this to Wo (To —'T) — R, the number of pounds of 
water evaporated per pound of coal will be 
_ Woa(T, -T)-R 

1114 + “305¢ — t 
It will be noticed that in constructing the general equation of 
transmission (2) I have treated mand ¢ as constant, and have 
assumed that all the gas passes over the whole of the heating 
surface. 

Now as regards m this treatment is certainly incorrect. Instead 
of being constant,  isafunction of T, , T, ¢, of the condition of 


log. (T - #) 


w (3) 


circulation of the water and gas currents, for both water and gas 
are such bad conductors that unless the layers of heated water and 
cooled gas next the plates are rapidly displaced, the transmission 
is materially reduced. The mathematical expression of this 
function and its introduction into the differential equation, how- 
ever, seemed so utterly impracticable, that there was no alternative 
but to adopt Newton’s hypothesis, and treat m as constant in the 
integration, afterwards providing for such variations of this con- 
stant as experiment might suggest by a table of values or an 
empyrical formula. 

As regards ¢, the difference in the temperature of the water in 
contact with the different parts of the heating surface of Lanca- 
shire boilers is so small, that no material error can occur in treat- 
ing it as constant and equal to that due to the steam pressure. 
The error involved in the third assumption is also small, and the 
variation of the error smaller still, and it is this variation only 
which affects the coefficient m so long as this coefficient is applied 
to one type of boiler. Strictly speaking, the evaporation from the 
furnace plates should be calculated separately, and the formula (2) 
applied only to the part of the boiler beyond the bridge. But with 
any ordinary extent of heating surface, the results of the two 
methods differ by so little that it is not worth while complicating 
the subject by the addition of another calculation. 

Having made these necessary observations, I must now explain 
the way in which I have found the values of Wo, 8, To, T, and ¢, 
which are required in order to determine m from equation (2), and 
I think I can do this best by taking a concrete case; for this pur- 
pose I have selected one of my own experiments with two Lanca- 
shire boilers, 7ft. diameter by 30ft. long, hand fired. This experi- 
ment is fully described in my annual report.for the year 1888, and 
I will only give such particulars here as are necessary to the com- 
prehension of the question before us. The result of the experiment 
expressed in the form of a debtor and creditor account were as 
follows :— 





Boilers. 


Thermal units. 
Dr. To calorific value of 1 Ib. dry coal - +e 18,368 


3 


To heat contained in 1 Tb. coal . : 22 
To heat contained in air, 147) 1b. entering furnace at 
5btdeg. . se so ly 


‘] 
To heat contained in moisture held by air 2 


Total ‘ ° > 1 





it 
Cr. By heat required to raise 9°319 Ib. water from 206 deg. to 
3 eg., and to evaporate it into steam containing 3 
per cent. of moisture ie ae? we : : 9,626 
Heat carried off in. waste gases— 
9°146 1b. products of combustion at 645 deg. ; 1,606 
5°618 Ib. unburnt air, 0-135 Ib. vapour and 0°16 1b, steam, 
arising from evaporation of water . ou 





Heat absorbed in evaporating ‘016 1b. water mixed with 


coal . he ee: rae pa ie 18 
Heat lost by imperfect combustion 0 
Calorifie value of °0395 Ib. of unburnt carbon in ashes aT5 
Heat lost in clearing fires 45 


Remainder, including 


heat lost by radiation and un- 
accounted for ; a kn oe : ; oi 








Total ; es ao ee . 13,66 

The heating surface of the boiler was 1810 square feet, excluding 
the lower half of the furnaces below the bars as is usually done, 
though why they should be excluded Ido not quite understand, 
as they certainly receive heat radiated from the grates, though no 
doubt the quantity is very small. The weight of dry coal burnt 




















A B Cc D 

ais... .| 3 | vee: wer | 10 
i. f rears mae 5°97 8734 3°987 5°302 
3 Value of coal net 14,311 12,450 11,424 12,871 | 
4 |To 2166 1,518 2,482 | 
5 iT. 30 691 750 700 | 
6 6 2 204 322 327 | 
7 ” 400 v7 4°41 St 

| r 8. 

| 2 We 

| 30 Value of coal net 12,547 12,610 13,150 2,705 

| 4 To 2,670 2,553 2,785 2,843 

| 5 a 405 425 440 1 

6 t S07 307 307 307 

7 w 8 6°72 ety) 5 38 





| per hour was 1073 lb. 
| capacities of the waste gases are given below :— 


The weights, specific heats, and heat 











| 
| ; o specific Wo = Heat 
W ib. heat capacity. 
ae ee Carbonic acid... .. .. 2721 x 0°216 = 
“ “o Nitrogen... .. .. .. 6870 x 0°24 = 
ae ) Steam from combustion 
combustion \ of hydrogen 0-445 x O4SL = 
as Air .. — 5618 x 0°238 = 
Air _ Vapour in air .. 0135 x O'481 
a ee patord Steam from water mixed 
and water with coal.. 0016 x 0-481 = 0-008 
—— 1°410 
3°538 





the plates in respect of soot and scale, and of the rapidity of | 


TABLE I. 





The value of Sis found by dividing the heating surface by the weight 
| of dry coal burnt per hour, and is in this case 1°69, The value of W ¢ 
| is given above, namely, 3°888. The value of To must be obtained 
| by calculation, since we have no trustworthy method of observing 

it directly. ‘The caloritic value of the coal was 13,363 thermal units 
| but this value was reduced by various losses in the furnace, as shown 
in the balance sheet, namely :—18 units absorbed in evaporating 
| the water mixed with the coal, 575 units, the equivalent of 
0395 lb, of unburnt carbon mixed with the ashes. 45 units lost in 
j the hot ashes and clinkers, altogether 638 units, which being 
| deducted from the caloritic value of the coal, leaves 12,725 units 
| available for raising the temperature of the gases. The heat capa- 
| city of the gases being 3-888, these 12,725 units will heat the gases 
| 12,725 + 3°S88 = 3273 deg., and as the temperature of the air 
| entering the furnaces was 54deg., the temperature of the fire was 
3327 deg., and this I take as the value of T>. The values of 'T and 
| ¢ were obtained directly by observation, they were 648deg. and 
| 326 deg. respectively. Substituting these numbers in the right 
| hand member of equation 2, we have * 
eccqee ee 
a 1-69 | 
= 5°13 thermal units. 
From this slight sketch you will see that the determination of j, 
depends upon a knowledge of a number of other quantities, the 
accurate evaluation of some of which is very ditficult. To begin 
| with, itis by no means easy to learn the calorific value of the coal 
itself. First, there is the exceeding difficulty of selecting an 
average sample for analysis and testing; and secondly, the calo- 
rific values calculated from analysis hardly ever agree with those 
| found from calorimetric tests. In my work I have been forced to 
content myself with one analysis of each coal 1 have used, but 
when using the same coal for several days I have made generally 
three calorimetric tests for each day ; unfortunately, | have found 
| that the three tests of one day, though agreeing among themselves, 
| have not in general agreed with those of other days, although the 
} coal was said to be supplied from the same seam and pit. | have 
| found as much as 1000 thermal units difference in different loads 
of what was supposed to be the same coal. In general I have 
taken the analysis—as was necessary—as the basis for calculating 
the volumes and weights of the chimney gases, but have relied 
upon the calorimetric tests for tixing the calorific value of the fuel, 
Perhaps I may here suggest that in making tests with Thompson's 
calorimeter, the value obtained must be reduced by the heat 
liberated by the condensation of the steam arising from the com- 
bustion of the hydrogen in the coal, for when the coal is burnt in 
a boiler furnace this steam is not condensed, and does not give up 
its latent heat as it does to the water in the calorimeter. This 
correction is frequently overlooked; with Lancashire coals it 
generally lies between 400 and 500 units. Secondly, there is the 
difficulty of determining the amount of the losses in the furnace, 
which have to be deducted from the caloritic value of the coal, 
before the quantity of heat available for the calculation of T, can 
be fixed. ‘The most important of these are the heat equivalents 
of the unburnt carbon, which is lost among the ashes, and of 
combustible gases, passing off unburnt. 


log. (3273 - 326) — log. (648 — 326) 





Without making an analysis of the ashes, which I have been unable 
to undertake, the only means of estimating the quantity of un- 
burnt carbon is to deduct the percentage of ash given by the coal 
analysis from the percentage actually thrown away; a method 
which can only give correct results if the percentage given by the 
analysis of the single sample analysed be the “same as the perceut- 
age in the bulk of the coal burnt. The amount of the loss due to 
imperfect combustion is also difficult to ascertain outside a labora 

| tory. It is frequently asserted that combustible gases cannot exist 
| in company with a large access of air. This 1 think is a mistake. 
It is true it is often difficult to find carbonic oxide, while carbon 
vapour and free hydrogen entirely elude the snares of the appa- 
ratus ordinarily used for outdoor work. My experience is, that 
with care and patience, carbonic oxide can very frequently be 
found in small proportions, while as regards free hydrogen the 
experiments of Scheurer Kestner seem to show that, in general, 
about 20 per cent. of the hydrogen in coal escapes un- 
burnt, whether the supply of air be great or small. If 
| these experiments be relied on, the losses in the furnace will 
/ exceed those found in the balance sheets of trials, while the 
remainders usually ascribed to radiation and heat unaccounted for 
will be diminished, Hence the probability is that the losses in the 
furnace have been undervalued, and the temperature T, overstated 
| somewhat in my experiments. 

Lastly, there is great uncertainty about the temperature of the 
waste gases if they exceed 600deg., the minimum temperature for 
which a mercury thermometer can be used, have tried Casar- 
telli’s, Schaeffer's, and Murrie’s pyrometers, and found them alto- 
gether untrustworthy, hence in all the experiments except A to E— 
see table I.—I have had to correct the observed final temperature of 
the gases. This I have done by assuming a loss of 700 units from 
radiation and communication of heat to air drawn into the flues 
between the boiler and the brickwork, adding this to the heat 
absorbed by the water, and dividing the sum by the heat capacity 
of the gases, and then checking the results by the work done in 
the economisers, and the heat carried up the chimney where the 





G H \ L J 
169 “V4 a2 “| wat | 245) | 14s = 
3°888 ool 6°55 5°06 | 5°36 6°20 
| 
12,725 11,239 11,586 12,026 | 12,361 11,282 
3,327 1,755 1,826 2,170 | 2,352 1,866 
G18 743 782 700} 730 703 
326 308 305 a6 326 B16 
5°13 | 5°36 6°28 p07 6°39 





12,607 12,182 12,62 13,280 13,209 
3,014 Ww 61s 2,067 2,720 
oot 439 110 419 4 
NT 307 395 307 397 
4°92 4°60 1°50 1°70 


4°71 
temperatures were measurable by a mercury thermometer, and 
| though I cannot hope to have arrived at accurate results, | think 
the figures are not far from the truth. 
In experiments D and E the pyrometer was found to agree with 
a mercury thermometer up to 550, and therefore the observed 
temperatures of the waste yases are probably not far wrong, and 
are given as they were observed. Experiment B was made in 
| Vienna, and I have no information about the pyrometer used. In 
experiment A the final temperature was low enough to be measured 
| by a thermometer. ‘The temperatures in Table I. were all taken 
| with a thermometer and are correct, except perhaps those in Laad 
|M. With such difficulties to overcome, it is not surprising that 
| the determinations of m which | have hitherto made should be 
somewhat variable. 


They are given in the above tables, I. and 
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1I., and cannot be considered as more than near approximations. 
The figures in Table I. refer to Lancashire boilers, those in Table 
II, to a combination of a Cornish boiler with a pipular boiler; but | 
inasmuch as the furnace was internal, and the greater part of the | 
wea oration done in the Cornish part, I think the values of m 
Shtained from it are worth producing in addition to those shown in | 





on to these tables, you will see that in experiment A the | 
value of m is very low; the reason I think is that the temperature | 
of the gases was reduced so much, as to deposit a great quantity | 
of soot upon the latter end of the large heating surface, and | 
thus the effective heating surface per pound of coal burnt was | 
really less than the value ascribed to 8. If this ineffective surface 
were not counted, the value of S would be reduced and that of m | 
increased, In B also m has a low value, but this is fully accounted 
for by the fact that the boilers were old ones, fed with very dirty 
water, and coated internally with thick scale. : The figures in | 
column D were obtained from the same two boilers as those in 
column E, and it is likely that the different values of m in the two 
experiments is due to the different conditions under which the 
builers worked, he difference between To and the observed value | 
of T being produced in part by the absorption of heat by air enter- | 
ing the flues between the boiler and the brickwork, it is natural 
that I should be lower with the strong draught, like that indi- 
cated by the value of Wo in D, than with the weak draught 
shown in E, But the formula for calculating m is based on the | 
supposition that the difference T, — T is produced by absorption 
of heat by the water alone; hence the value of m determined 
by it will always be higher with a strong draught or leaky | 
five than with a weak one and air-tight flues, and the 
actual coefficient of transmission rather Jess than the caleu- 
latcd. The high coefficients in F, G, H, I, J are due partly 
to strong draught, and partly to the boilers being very clean. The 
high values in Land M are inexplicable, except on the supposition, 
that the thermometer was affected by a current of cold air, which 
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700 units for radiation, &c., making in all 10,753 thermal units. 
Assuming the coal to have a calorific value of 13,500 units, or 
12,750 units after deducting losses in the furnaces, the air to be at 
60 deg. and the value of W a to be 4°7, then the value of T> will be 


12,750 4 69° = 2770°, 
and that of T is given by (3), viz., 4°7 (2770 — T) = 10,053 + 700, 
whence T = 482”. 

What heating surface is required to reduce the temperature of 

the gases to 482°! The answer is given by equation (2), viz.:— 
§ = 23 Wf tog, (T, - 1) - log. T - i 
we 

Taking the value of m from the second line of Table IIL, 
referring to fairly clean boilers, viz., 6 + L/s and ¢ = 338, the 
temperature of steam at 1001b. pressure, we have 

» Ya - 
S$ =23 x 47 vs {tog, 2432 - log. 144} 
) 
or £1 = 1°8 x (3°38596 — 2°15836) = 2:2086 

The 4" root of 8% may be extracted with the aid of a table of 
squares and cubes, by taking the square root of 2°2086, then the 
square root of that square root, and finally the cube of the result, 
or more conveniently by a table of logarithms, thus 

# log. S = log. 2°2086 
or log. S = 4 x 0°34312 = 0°45748, 
whence § = 2°87 square feet per lb. of coal. 

Now the coal to be burnt per hour is 5000 + 9 = 556 1b., there- 
fore the heating surface required is 2°87 x 556 = 1596 square feet. 
How many boilers shall we use? This depends upon the area of 
fire-grate required. Well, my experience upon the point is this, 
that it is difficult to burn less than about 161b., or more than about 
21 1b. of coal per square foot of grate in Lancashire boilers, without 
considerable excess of air. Having to burn 5561b. of coal per 
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entersd at the damper hole and at acrack in the brickwork, or that | 
the loss by imperfect combustion was greater than that calculated | 
from my analysis of the gases, or that the net heating value of the 
coal and the temperature 'T, were over-estimated. The last seems 
the most likely, for the coal had been lying out of doors some 
time, and the outside of the heap was used for trial L, and the | 
part near the outside for trial M. The low values in P—U are no | 
doubt due, as in A, to the effective surface of the boiler being | 
less than the actual surface, owing to the deposition of soot upon 
the hinder parts. On the whole | am disposed to think that the 
following values of m may be adopted until further experience 
throws more light upon the subject :— 


TABLE IIT. 





S= 1 1°5 2 3 4 
For very clean boilers co on | Oe] GH} GO] SS} 40 16 
For fairly clean boilers ae n= 6 4 51 $6 8 64°3 
For rather dirty boilers... 6. ms 5°5 io 1°6 ‘2 $1 


Intermediate values of m may be obtained by the formula— 


4/6 
my =m, > Vs. 
Of course this formula has no rational foundation ; it is only a con- 


venient expression for substitution in the general formula when 


Sis the unknown quantity. 

I now return to the problem with which I started, namely, that of 
designing a Lancashire boiler to evaporate a given quantity o | 
water at a given rate. If the calorific value of the coal and the | 
value of W a be given, Tv can be calculated and T found, and this 
once done the rest iseasy. But as these quantities are generally 
unknown, the engineer will have to fix them arbitrarily, and there- 
fore ought to know the limits within which they usually lie. As 
respects the calorific value of Lancashire coals, my experience is 
that it varies from 12,000 units to 14,000 units, and that ordinary 
good mill coal, whether slack or burgy, has generally a value of 
about 13,500 units, and contains according to analysis about 78 per 
cent. of carbon and between 4 and 5 per cent. of hydrogen. The 
losses in the furnace may usually be taken between 500 units and 
1000 units per pound of coal, thus reducing the calorific value from 
which To must be calculated to about 12,750 units for good coal. 
These losses are generally rather greater with slack than with | 
burgy, owing to mechanical difficulties ; for the Same reason they | 
are likely to be greater with bad coal than with good. For 
instance, with coal worth only 12,000 units, the value in the furnace | 
would probably not be more than 10,800 or 11,000 units. The 
value of Wo depends of course upon the weight of air 
which passes through the flues per pound of coal. It is 
generally assumed that 124 1b. of air are required to burn 1 Ib. of 
coal in theory, and about 18 lb. in practice. But this is only true for 
carbon, not for coal. As a matter of fact good Lancashire coals 
require about 101b. of air in theory, and with careful stoking, 
about 15 lb. to 16 Ib. of air in practice. In such cases the value of 
We will be about 4°5, but in designing a boiler it will be better to 
take Wo at 4°7 for good coal. Of course Wa can be increased to 
almost anything by having a roaring draught such as some firemen 
delight in. Several such instances are noticeable in Table I. And 
lastly, as to R, the heat lost by radiation and air leakage into the 
flues. Very few direct experiments have been made to determine 
R. Itis generally found by difference, and thus includes all errors 
of observation. As far as I can judge with single Lancashire 
boilers, R ought to be between 1000 and 700 units, and with groups 
of boilers between 700 and 400 units, per Ib. of coal. 

€ can now proceed to the solution of our problem, Suppose it 
be required to evaporate 5000 Ib. of water per hour, under a pres- 
sure of 100 Ib. per square inch—115 Ib. absolute—from feed-water 
at 100 deg., pod | at the rate of 9 lb. of water per lb. of coal. The 
heit required to evaporate 1 Ib. of water under these conditions is 
1114 + +305 x 338 — 100 = 1117 thermal units, therefore the heat 
transmitted through the plates from each Ib. of coal burnt must be 
9 x 1117 = 10,053 thermal units, to which must be added, sav, 











hour, therefore, the tetal grate area should not be less than 26°5 
square feet, or more than 33:5 square feet. Moreover, the length 
of each grate must not exceed 6ft., and should not by preference 
be less than 3ft. 6in. 

The best way of fulfilling these conditions would probably be 
to have two Lancashire boilers, 7ft. diameter by 27ft. long, with 
internal flues 2ft. 8in. diameter, and grates 3ft. 6in. long, set low 
in the furnaces, especially at the back ends, in order to reduce the 
mean width to about 2ft. 5in. In order to facilitate these kind of 
calculations, I have drawn up the following Table IV. for pressures 
of 40 1b., 100]b., and 1601b., giving the values of 8, m, T, ¢, and 
W oa (T, — T) — 700 ( = the heat available for evaporation) on the 
assumption that— 

The calorific value of the coal 


13,500 thermal units. 
The losses in the furnace 50 


” 






The heat available in the furnace = 12,750 a 

Loss by radiation, &c. = 700 ‘6 

The value of Wo ... = 47 

Temperature of air . = & 

TABLE IV. 

Dina ani a0 aes 16s a i} te 15 3 3 4 
” Gi &°7 54 fel 4°6 4°3 

Steam pressure, 40 lb. t = 

deg. Fah. S31 729 | 570 418 351 


We (To - T) - 700 th. units 7721 S414. S893 | 9640 | 10,355 10,670 








Steam pressure, 100 Ib. t = 838 
oo, oe co os GOR, Bea WOESi Ol 771 615 | 466 400 
Wo (To - T) - 700 th. units 7549 8226 s6ve | 9420 | 10,129 | 10,437 
Steam pressure, 160 1b. ¢ = 371 
deg. Fah. 1039 S897 SOS | 644! 408 32 


th. units 7486, 8103 S521 | 9292 9,978 10,289 


Wa (To - T) - 700 
and from the figures I have plotted the three curves, Figs. 2, 3, 4; 
the abscisse being the values of 8, and the ordinates the corre- 
sponding values of T, and of Wo (T, — T) — 700. 

I have now done my best for the engineer, and will conclude my 
paper with a few practical hints to boiler owners. Ist. Get your 


| boilers designed for the work they have to do, and not made 


7ft. Gin. x 30ft. or 8ft. x 28ft. as the case may be, because it is 


| the fashion to have boilers of these particular dimensions. 


2nd. Do not stick to 6ft. grates if a shorter length is required to 
burn the coalat the rate of from 16 1b. to 21 1b. perhour. 38rd. Re- 
duce your draught as much as the nature of the coal and the 
smoke inspector will permit. Try and reduce it till the fire is hot 
enough to melt a piece of steel boiler plate. 4th. Buy your coal 
dry and keep it dry. Weigh the ashes which come out of the 
furnaces as well as the coal that goes into them. 5th. Be most 
careful to stop up air leaks in the brickwork and between the 


| brickwork and the boiler. 6th. Establish a gasometer for collect- 


ing gases from the flues and analyse them for carbonic acid, and 
try to get 10 or 11 per cent. of that gas in the samples by cutting 
down the draught. The apparatus and its manipulation are of the 
simplest character, and the information gained will be of 
great practical utility, and will often lead to considerable economy. 








MANCHESTER ASSOCIATION OF ENGINEERS. 





THE thirty-fourth anniversary dinner in connection with the 
above Association was held on Saturday, at the Grand Hotel, 
Manchester, the president, Mr. John West, M. Inst. C.E., occupy- 
ing the chair. About 140 members and friends sat down to dinner, 
and amongst invited guests were the Mayor of Manchester, Mr. 
John Ramsbottom, and Mr, L. P. Nott. The annual report, which 
was —— by the secretary, was of a very satisfactory character, 
the Council stating that they were able to congratulate the mem- 
bers upon the continued prosperity and success of the Association. 





To the membership roll during the year had been added nine 
honorary members and twelve ordinary members; but, taking into 
account the loss by death, resignation, and erasure, the effective 
addition tothemembership roll ouly amounted to six, bringing up the 
total number of names of all classes on the roll to 329, namely, twenty- 
five honorary life members, ninety-three honorary annual members, 
and 211 ordinary members, The financial statement showed that 
the balance standing to the credit of the Association, after payment 
of all accounts due up to the 3lst December, amounted to 
£2872 14s, 9d., as against £2713 19s. 10d. at the close of the pre- 
ceding year, thus showing a surplus of £158 14s. 11d. on the year’s 
working. Consequent upon the action of the new rule restricting 
the payment of superannuation to members whose income from all 
sources does not exceed £1 a week, it had been possible to con- 
tinue the weekly allowance of 5s. to the revised list of super- 
annuants. The Council had pleasure in stating, however, that from 
the ccmmencement of the ensuing year, the sum of 6s, 6d. per 
week would be paid to each recipient until their number was 
increased. The Council were anxious that that allowance should 
be augmented, and the co-operation of the members and friends of 
the Association in that direction was again respectfully solicited. 

Mr. Alderman Bailey, in proposing the ‘‘ Municipal Corpora- 
tion,” referred to the high position which Manchester and the 
surrounding districts occupied as a centre of engineering progress. 

The Mayor of Manchester, in responding, said he could not help 
recognising the great indebtedness not only of Municipal Corpora- 
tions, but of the community at large, to the engineering and 
mechanical associations. The advance of science in connection 
with machinery had during recent years been exceedingly rapid, 
and enormous improvements had been introduced in the applica- 
tions of the forces which heat and water implied; but with all the 
perfection of labour-saving appliances there was no diminution in 
the demand for labour, but an increase of work in the busy hive of 
industry with which they were connected. 

Mr. Alderman Asquith, in proposing ‘Prosperity to the 
Association,” traced the progress which it had made during the 
thirty-two years which he had been a member, and from the com- 
mencing with fourteen members until it had reached the strong 
and healthy position which was recorded in the report they had 
just listened to. One of the most important engineering prcjects 
of the present day was the construction of the Manchester Ship 
Canal, and it was satisfactory to know that their Association was 
well represented in connection with that undertaking, several 
of its members occupying positions on the Board as direc- 
tors and in the engineering department of the work. It was the 
sincere trust of everyone that the work should be carried to a 
successful issue, and he was sure that Association would give it all 
the assistance possible. Without the help of engineers the canal 
would not only never have been undertaken, but would be of little 
use, and the engineers of Manchester and district would show the 
country that they were not behind those of any other locality. 

The Chairman, in responding to the toast, said he believed the 
improvements in the engineering profession, great as they had 
been in the past, would be continued in the future if those con- 
nected with the profession would only put their shoulder to the 
wheel. It had been too much the custom in this country to 
believe that there was no nation that could compete with us. 
That notion might be all very well providing it were backed up. 
lf, however, they were to maintain their position they must con- 
tinue to train themselves, as other nations were now pressing us 
very hard. Whether we held our own or not depended very much 
upon how we equipped ourselves, and in connection with this he 
wished to impress upon those present the great value of technical 
instruction. The system adopted by some other countries with 
reference to the imparting of education was, no doubt, in some 
respects superior to that which obtained in this country, and 
although we had got on so well in the past we could not rest upon 
our oars, because as surely as we did, we should be left 
out in the cold. He was not satisfied with the training 
of our young men at the present time. While he agreed 
that they should be trained scientifically, and that they 
should acquire as much technical knowledge as_ possible, 
that which was of the greatest value to them was prac- 
tical knowledge. In no district throughout England was it 
more necessary that something should be done in the direction of 
improved technical training and practical education than that 
covered by the operations of their Association. There was no 
centre where so much engineering skill, and where so many 
mechanical appliances were produced, and certainly they should 
in a similar manner take a foremost position in having the best 
methods of training up their young men to carry on the work for 
which the district had already earned so high a reputation. In 
conclusion, he might say he was glad to see that in the engineer- 
ing trades things had taken a turn for the better, and he hoped 
the improvement would be continued. Certainly if they could 
keep clear from disturbances in connection with the workmen, 
there was every prospect of a continuance of the prosperity in the 
engineering industries for some time to come. 

Mr. Thomas Ashbury, C.E., next proposed the toast of the 
‘* Guests,” coupling with it the names of the Mayor of Manchester 
and Mr. L. P. Nott, who since the death of Mr. Walker, the 
contractor of the Manchester Ship Canal, is practically in charge 
of the carrying out of the undertaking. The canal, Mr. Ashbury 
observed, was a stupendous undertaking, and would compare with 
the great engineering works of ancient Rome. 

The Mayor in responding, alluded to one engineering matter in 
which he thought we in this country were considerably behind our 
competitors in the United States, and that was in the construction 
of elevator lifts for large buildings. In the United States it was 
possible by means of their perfect system of lifts to reach the sixth 
and seventh stories of places with as much ease as to ascend to the 
first floor, and as a consequence, offices at the top of a building 
were almost of equal value with those on the ground floor. This 
he considered was a most important matter, and one to which the 
engineers in this country might very well turn their attention with 
advantage. 

Mr. Nott, in responding, said he should consider the work of 
completing the Manchester Ship Canal, which had now fallen upon 
him, the work of his life, and he believed that when they came into 
possession of this new waterway to the sea, the present revival in 
trade would remain constant in Lancashire. 

‘“‘The Engineering Profession” was next proposed by Mr. 5%. 
Dixon, and briefly responded to by Mr. L. E. Fletcher and Mr. 
John Craven. 








RAILROADING ON THE WATER.—Under this heading an American 
contemporary says :—‘‘ The transfer steamers Croton and Thames 
River, whose use at New London, Conn., was discontinued by the 
New York, Providence, and Boston Road on the completion of the 
bridge, have been sold to go to Baltimore. The Croton will be the 
companion boat to the Garrett in carrying Baltimore and Ohio 
passenger and other trains between Locust Point and Canton. The 
Thames River will be employed at harbour transfer business for 
the railroad company, but the reports say that it is also intended 
for the Baltimore and Eastern Shore Railroad service across the 
bay from the terminus in Talbot County to Thomas’ Point, in Anne 
Arundel County. This Eastern Shore Railroad will soon be ready 
for business. It will connect with Baltimore by way of the 
Annapolis and Baltimore short line, which will have a terminus <t 
Thomas’ Point. The new freight transfer steamboat Express, 
belonging to the Pennsylvania Railroad, has just been put into 
service at New York. The Express was built by Harlan and 
Hollingsworth, is 288ft. long, 64ft. beam, has three tracks, and can 
carry nineteen of the longest freight cars. She will run between 
Jersey City and Wilson’s point, Conn., connecting there with the 
Housatonic. In her trial trip on the Delaware she made thirty-five 
miles in one hour and fifty-six minutes,” 
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AUTOMATIC HYDRAULIC SEWAGE PUMP. 





ALL sanitary engineers are acquainted with the difficulties 


met with, in most large districts, in conveying the sewage to | 


the sewage farm or outfall works by gravitation alone. Sewers, 
to be self-cleansing, should have certain gradients not always 
obtainable on a simple gravitation system. Pumping has to 
be resorted to, and it frequently happens that by raising the 
sewage in different districts, proper gradients are obtained 








i 


| for the whole system which would be impossible on any other 
| system. Hence the necessity for automatic pumps. For some 
years past the Davey automatic hydraulic pump has been 
used for drawing the “dip” and distant workings in mines, 
| the power being taken from the main pump column. A full 
| description of these pumps is to be found in the “ Trans- 
| actions” of the Institute of Mechanical Engineers for 1880. 
| Mr. Davey has now adapted his pump to sewage pumping 

by introducing some modifications and additions to meet 





the conditions met with in pumping sewage. The pump 
under notice is so designed that it will pass large solid sub- 
stances, and solid matter cannot accumulate in it. It will be 
seen from the section of the pump, Fig. 1, that any solid 
matter passing the suction flap—and an old boot “might 
almost pass—would not lodge in the pump, but would fall 
into the delivery pipe under the pump, and on the return 
stroke would be sent into the rising main. Fig. 14 shows the 
pump arranged vertically. The engine is worked sometimes 
from the pressure in the town water mains, and in large in. 
stallations from engine power at the outfall works. The 
pump is made to vary its speed to suit the flow of the 
sewage by means of a float. The illustration, Fig. 2, repre. 
sents a pair of pumps for the Aylesbury sewerage works, 
They are placed under the roadway, and are actuated by 
means of the town water pressure. 

This system of raising sewage is applicable for giving 
gradients to sewers as illustrated in Fig. 3, or for raising 
sewage from low-lying districts into the main sewer at a 
higher level. The pumps are generally fixed in duplicate and 
the floats so arranged that, in the time of flood, when one 
pump becomes overpowered the other comes intoaction. By 
Figs. 4 and 5 we illustrate an atmospheric system of raising 
sewage which has been devised by Mr. Davey. It consists in 
the employment of an exhausting engine at the main station, 
sewage elevators at the district stations, and a main connect- 
ing the elevators with the exhausting engine. The elevators 
are simple cast iron vessels provided with a float and valves 
which automatically cause the sewage to be raised from the 
low to the high-level sewer. The rising and falling of the 
float B causes the vessel A to be alternately placed in commu- 
nication with the exhaust main and the atmosphere, filling 
and discharging the vessel. This apparatus discharges no 
sewer air or gas into the atmosphere. It is fixed at the high- 
level sewer, where it is readily accessible. 








THE WELLS LIGHT, WITH SELF-STARTER. 








By the accompanying engraving an important addition and 
| improvement of this well-known light for the use of contrac- 
tors on large works, or for use in foundries, girder and ship- 
yards and elsewhere, is illustrated. It is a device by means 
of which the light becomes ‘self-starting, and the use of the 
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lighting dish at present employed is avoided. S -me users 
objected to the slight smoke consequent upon the preliminary 
heating of the burner. Messrs. Wells and Company say that 
if the process of lighting were managed properly, this could 
be reduced to a very small amount, with the ordinary lighting 
dish, but still they thought it better to devise something 
which should obviate it altogether. 

The action of the new lighter is as follows: The air valve G 
and wheel E are screwed into the lamp as shown, in the 
place of the ordinary valve. The pump is then worked, and 
an air pressure of 30 1b. obtained. The directions for use give 
the necessary further description, and say:—‘“ Fill the small 
reservoir A with either the lamp oil or ordinary petroleum, 
which is cleaner in use. Place the wind-guard upon the 
burner and push the reservoir on to the handle of the guard 
as shown; the small nozzle B will then point through the 
round hole which is cut in the back of all the guards supplied 
to work with these lighters. Next push the brass connection F 
at the end of the hose on to the air plug. Turn on all the air 
by opening the wheel valve E, also the oil by opening the 
needle valve H; hold a lamp to the nozzle B, or in front of 
the burner, and light the mixture as it issues. After three or 
four minutes the burner will be hot enough. Turn on a very 
little of the oil from the main lamp by the ordinary oil-feed 
tap, and if the burner is hot enough, the flame will commence 
to issue white without smoke or spray. The lighter can be 
then taken down, refilled and applied to another lamp, or 
hung up.” 

If the pressure when the light is started be 301b. and the 
tank filled with oil to its normal height, by the time the two- 
and-a-half to three minutes necéssary to heat the burner tubes 
have elapsed, the pressure will only have fallen to about 101b. or 
15lb. The apparatus works well, and is applicable to all the 
old lights. Existing lamps are not interfered with in any 
way by the addition of this lighter, except that the screw 
plug G is substituted for the ordinary plain air plug supplied. 
The air pipe being fitted on the top of this valve by an india- 
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rubber “push-on”’ gland, one lighter can be used to start 
any number of lamps one after another. The lights are now 
in very large use, and Messrs. Wells and Co., of Midland- | 
road, St. Pancras—who manufacture under patents owned by 
Messrs. Wallwork, Wells, and Craig—have recently started 
manufacturing them in America and Canada. For abroad, | 
where tar oil is difficult to obtain, they arrange the burners 
for kerosene. | 








SCREW SLOTTING DEVICE. 

—- | 
Tne screw slotting device shown in our engraving is 
designed to replace the expensive appliances frequently used 
for slotting the heads of screws. It can be attached to any 
ordinary hand lathe, and is believed by its designers to be 
more efficient for the purpose than any machine heretofore | 
made. An active boy can with this device slot from 10,000 
to 15,000 screws perday. A single bolt fastens the platform A 
of this apparatus to the bed of a hand lathe, the long lever 
projecting in front at a right angle with the bed. An arbor 
carrying a circular cutter is held in the centres of the lathe. | 
The long lever is moved horizontally to open the jaws for | 





inserting and removing the screws, and downward to bring 
the screws to be slotted against the saw. The stop screw 
shown governs the downward motion, and thus regulates the 
depth of slot in the screw head. The working part of the 
apparatus can be raised or lowered on the platform front by | 


means of the bolt C. This device is made by the Brown and 
Sharpe Manufacturing Company, of Providence, R.I. 








PREVENTING THE DESTRUCTION OF A SLUICE. | 


A SMALL sluice in the bank of a tidal river has become in 
a critical condition owing to the existence of a run of water 
from the exterior to the interior under the brickwork of the | 
walls, which, if not stopped, would soon have led to its 
destruction. A hole bored through the floor showed that 
there was a hollow space underneath, through which a rod 
could be pushed for upwards of 4ft. 

The sluice had been in existence about fifty years. It had 
ahead of 11ft. on the sill at high water. It was built of 
brickwork resting on a wooden floor 22ft. long, supported by 
bearing piles. The flooring had been so laid that it was not 
possible to remove a sufficient portion of it to fill up the 
cavity without endangering the whole structure. Clay 
puddle appeared to have been placed originally under the 
planking, but owing to the action of the crabs and eels, a 
great number of which were found in the mud, the clay had 
become disintegrated and gradually washed out by the action 
of the water in forcing its way under the floor. This pro- 
cess had probably been going on for some time, until at last 
it had so increased as to threaten the safety of the sluice. To 
fill up the space under the floor and render the sluice tight, 
the following plan was adopted:—A hole was bored in the 
floor of sufficient size to receive a 2}in. iron pipe. This pipe 
Was 25ft. long, and consisted of ordinary rain water piping 
caulked at the joints and having at the top a cistern head. 
The pipe was made fast to the floor by being fixed to a piece 
of oak Qin. thick, through which was a_ bevelled hole, 
the space between the oak and the pipe being filled with 
gasket—Fig. 1. The oak was screwed down to the floor by 
two Gin. coach screws, and made a perfectly tight joint. 





| difficulty was experienced in getting the grout to run down 


| the grout showed itself through defects in the floor, and 
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_ Grout made of one part of Portland cement and three parts , 


of sand, mixed with water in a large tub, was poured into 
the head of the pipe until it would receive no more. Some 


the pipe, but by tapping it with a mallet this was easily over- | 
come. When the cavity had been filled, the pipe was allowed | 


| to stand full until the cement showed signs of setting in it, 


which occupied about half an hour, when it was removed. | 


| Owing to the rise of the tide, the operation had to be extended 


over two days. On the first day no head was obtained in the | 
pipe; but on the second day, as the cavity began to be filled | 
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up, the pressure due to the head of 25ft. began to tell, and 


through the brickwork of the side walls for some distance 
above the floor. These places were caulked with oakum as 
they appeared, and small holes which had been bored in the 
floor to allow of the escape of the air and of any water which 
was underneath, this being driven out as the grout went 
down. In the course of about twenty-four hours the cement 
grout had set so hard that it was not possible to force an iron 
rod into it. The leak was completely stopped; and, at a | 
small expense, the destruction of the sluice, or the cost of | 
pulling down and rebuilding it, was prevented. 











NAVAL ENGINEER APPOINTMENTS.—The following appointments | 
have been made at the Admiralty:—George H. Weeks, staff engi- 
neer, to the Goshawk, additional, recommissioned, undated; | 
Thomas New, chief engineer, to the Pheton, recommissioned, 











THE JUNIOR ENGINEERING SocrETy.—At the last meeting of this 
Society a paper was read by Mr. David Joy, vice-president, on 
‘The Introduction of Expansive Working in Locomotives by John 
Gray’s Expansive Motion.” The author described this gear as being 
of considerable interest, as it was the pioneer of all variable expan- 
sive valve gears, and proceeded first to review those reversing gears of 
prominence which had progressively led up to its invention. In 1832 
the Murdock valves on the engines of the Liverpool and Manchester 
Railway were first worked by one excentric loose on the shaft, with 
a stop for backward or forward running, and with hand gear for 
reversing, the excentric rod being lifted out of action. This 
method was followed by the employment of two excentrics and 


| hand levers. The double excentric gab reversing gear was brought 


out by Stephenson about 1838, the subsequent simplifying modi- 
fications which were made leading to its general adoption. In 1839 
the Gray’s variable expansive gear was introduced and applied to 
the Cyclops, an engine of the —os and Manchester Railway. 
The gear maintained constant lead, and the cut-off could be 
varied from 82 to 46 per cent. A saving of fuel of 12 per cent. 
was effected in comparison with the performances of the best 
engines on the line. Buddicomb’s gear, of 1840, the author con- 
sidered to be probably the simplest form of the gab gear proper, 
and was distinguished as being the precursor of the link gear. 
About 1841 Stephenson’s striking modification of the gab gear was 
applied to the Princess of Wales, an engine of the York and 
North Midland line. This gear was a very significant suggestion 
of the link reversing gear, the invention of which is credited to 
How, of Stephenson’s, its speedy adoption being the natural con- 
sequence of its great simplicity. But, though satisfactory in its 
general results, it came far from giving a perfect steam distribu- 
tion for both ends of the cylinder. Many attempts were now being 
made to producea variable expansion gear, Cabry of York, Williams of 
Newcastle, Fenton of Leeds, Dadds of Rotherham, amongst others 
devoting their attention to its study. In the autumn of 1846 the 
Gray gear again came to the front by its application to engines of 
the London and Brighton Railway, which were intended to 
eclipse all others then running. The author gave a detailed 
description of the gear, and referred to its originality, as shown 
by the travel of the valve being almost doubled, and the lap and 
lead considerably increased as compared with practice then 
existent. It yielded favourable results; but there was, however, 
closely succeeding and contrasting with this invention, that of the 
link expansion gear, one of the most simple and efficient mechanical 


| arrangements ever designed. The Gray gear being complicated, 


although securing a more perfect steam distribution than the link 
gear, was soon abandoned, the latter, through the simplicity of its 
construction and the general good results obtained, proving itself 
to be the one meriting acceptance, as has been confirmed by its 
universal adoption subsequently. In conclusion, the author briefly 
alluded to the gear with which his name was identified, and 
referred to illustrations showing its Se to both marine and 
locomotive engines. An interesting discussion followed the reading 
of the paper, and the proceedings were brought to a close by the 
passing of a vote of thanks to the author, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
aanaeda 





TIME TESTS. 

Sir,—The occasional appearances of Mr. Robert Hudson Graham 
in your columns are extremely diverting. Although the jovial 
Christmas season is now well-nigh over, we can still welcome him 
with a hearty laugh as he jumps into the arena and cries, ‘‘ Here 
we are again!” His latest joke, appearing in your last issue 
under the title of ‘“‘ Time Tests,” certainly reaches the climax of 
absurdity. One cannot expect that even he will ever surpass it, 
and it ought, therefore, to be well noticed. He says in effect, 
‘Let us first draw a diagram to the scale lin. = 1 minute, and 
then let us draw the same results out to the scale 2in. = 1 minute. 
These two diagrams are different, therefore they cannot both truly 
represent the same thing. Let us calculate the one true scale to 
which the diagram must be drawn in order to represent correctly 
the actual results.” This is most excellent fooling; it could not 
be bettered. Of course none of your readers can be in the least 
apt to confuse the pure geometrical tangent of inclination of a 
part of a curve on paper—or in space if it will please Mr. Graham 
better to see it drawn in space—with the physical ratio between 
physical quantities, which this curve is used to illustrate 
geometrically. The joke would be spoilt if any reader were apt 
to do so, because it would then become harmful, and therefore 
ill-natured ; and, of course, Mr. Graham is too good-humoured to 
wish to lead anyone astray. Therefore he avoids setting a snare 
so wily that any second-form schoolboy could possibly be caught 
by it. It is difficult to say whether one should be more charmed 
with the frank and engaging shallowness and simplicity of the 
absurdity, or with the solemnity with which it is enunciated, 
maintained as this is with the most perfect gravity to the very end 
of the article. Z ¥. X 

February 11th. 
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LIFT ACCIDENTS, 

Sm,—Mr. Brookes’ second communication scarcely suggests an 
intimate acquaintance with recent developments connected with 
the subject in hand. Both the gears, the intelligence of which so 
surprises Mr. Brookes, have been fully described and often 
referred to in your columns. We find, on reference, that, instead 
of 250, there are over 300 sets at work in England, Scotland, and 
Ireland. There was nothing uncommon about the accident or 
episode we quoted, except the folly of the attendant, who dis- 
regarded the warning, which was many times repeated during the 
eight days. It was simply a case of a rope worn to death; but the 
gear in use was sufficiently intelligent not to bear malice at the 
persistent neglect of its admonitions; and when the rope finally 
broke, it duly performed its second duty of preventing any fall. 

We have records of two other similar cases, one of six days’ 
warning and one of twenty-four hours’. We have just received a 
report upon a passenger lift cage, which is, at the time of writing, 
set fast by the action of the safety gear, but the rope is not 
broken, and is goed for probably fifty more journeys. It will, 
however, be removed. A large number of cases have occurred in 
which there was no impending danger, but only a trifling adjust- 
ment needed; the gear was, however, equally active. 

The momentum difficulty apprehended by Mr. Brookes does not 
exist in the case of either gear mentioned by us; indeed, “‘ safety 
gear” would be a misnomer for an apparatus which allowed a 
cage to acquire appreciable momentum. ne worst condition 
should be that of action during descent at full speed, and the 
result with the intelligent gear is invariably an immediate reduc- 
tion of momentum. As this gear can be operated from within the 
cage, when running at full speed, and without tampering with the 
ropes, the writer has taken many opportunities of testing under 
this condition. 

We are sorry we cannot grasp the meaning of Mr. Brookes’ 
reference to steamboats and railways; does he argue that if an im- 
provement has not been made in these directions, no corresponding 
one can have been made in lifts? and if he does not commit 
himself to logic of this order, it is difficult to see the relevance of 
the remark re railways and steamboats. 

With respect to the Bennett safety gear, we at once admit we 
have not seen it at work, but only a set of drawings, and Mr. 
Brookes’ first letter, and though these appeared consistent with 
each other, they do not seem to have conveyed to us a correct idea 
of the invention, and we cannot therefore comment further upon it. 
Perhaps we may be allowed to say that Mr. Brookes misunderstood 
our points (1) and (2). We did not wish to suggest that the 
Bennett gear was unsafe at high speeds, but merely to question 
its silence when running fast. ARCHD. SMITH AND STEVENS. 

Queen’s-road, Battersea, Feb. 8th. 





A DYNAMICAL PUZZLE. 


Sir,—I have to thank your correspondent ‘‘ J.” for his criticism 
upon my solution of the bell problem, but I fail to see where it is 
that I have not kept the work done by the pressure on the piston 
separated from that done by the pressure due to the head of water 
where it is necessary that it should be so. If he looks again at my 
final equations he will find that they are kept distinct, and that the 
cycle is complete, as it always will be, no matter what the condi- 
tions of the problem may be. 

Your correspondent says, ‘‘ Thus the first compression is due to 
the piston action, but all the subsequent action is caused by the 
weight of the water.” This is totally incorrect in the case that I 
solved, for, after the first compression has taken place, the piston 
still assists the water to compress the air in the bell, and performs 


an amount of work a foot-pounds while the descent takes 


place as shown by equation (5). 
The total work performed by the water upon the air in the bell 
during its descent is by equation (4) = V @ hyp. log. 2 foot-pounds, 


and of this ni foot-pounds is imparted to the water by the piston, 


so that the actual work performed, due to the head of water alone, 
is equal to V @ (hyp. log. 2 — 4) foot-pounds, which is most cer- 
tainly not equal to the work done by the expansion of the air as 
the bell rises, as this by equation (13) = V@ hyp. log. 3 foot- 
pounds. 

It is, as I stated, the total work performed by the water upon 
the air in the bell that is equal to the total work performed by the 
air in the bell upon the water, and if “J.” looks into this matter 
again, I think that he will soon see where his mistakes are. 

Your correspondent could hardly expect me to touch upon the 
various phases of this problem, which are innumerable, but can all 
be easily solved, and the apparent fallacy dispelled without any 
necessity for plotting out the curves; in fact, this is but a poor 
way of getting at the result, because the curves themselves may 
follow any law that we choose to assign to them. Thus, the bell 
might be supposed to be a perfect non-conductor, when the curves 
would be adiabatic instead of isothermal, as I have hitherto sup- 
posed ; but the perfect cycle will, of course, exist just the same; 
it cannot be otherwise. 

The case now referred to by your correspondent is simpler than 
the former one, because there is no work done by the piston while 
the bell is descending, the air space in the latter remaining per- 
force the same throughout its descent. Neither is there any work 
performed by the bell during its descent. At this point “J.” 
makes another serious mistake; he says: ‘‘ The piston is unlocked, 
the air expands, and the volume of the bell becomes, let us say, 
one cubic foot.” This cannot be, unless pressure is taken off the 
piston at the top of the vessel, leaving only that due to the atmo- 
sphere upon it, and a great deal more work will be done by the bell 
ascending than 32 x 60 foot-pounds—supposing 60ft. to be the 


ve 





correct depth, as stated by ‘“J.,” which it is not—for the air 
space in the bell at the bottom when the piston was unlocked was 
one cubic foot, but at the top of the vessel, where the pressure is 
only that due to the atmosphere, it will become two cubic feet, 
and the mean throughout the ascent will be by formula (6) in my 
last letter, since S = 1, and r = 2 
= 2 hyp. log. 2 =1'3863 cubic feet, 

and not one cubic foot, as “J.” apparently imagines. 

How he makes out that at the end we shall have the air at the 
same pressure that it was before, I am totally at a loss to under- 
stand ; for it will simply be at that of the atmosphere, and in- 
capable of performing an atom more work. The whole matter is 
now ix statu quo, and the cycle is complete. 

Permit me, Sir, to show how it is complete, and I have done. 
Your correspondent will only need to refer to two simple formule 
in my former letter, viz., (1) and (6), which are all that are neces- 
sary to solve problems of this description, where the expansion and 
compression of the air are supposed to be isothermal. I will 
assume the atmospheric pressure @ to be 21001b. per square foot, 
the weight of water to be 62°41b. per cubic foot, so that the depth 
of the vessel to allow the air in the bell to just occupy one cubic 
foot when the piston is unlocked at the bottom will clearly be 
=a" 33-654ft., and not 60, as “‘J.” puts it. The weight of the 
bell, and air therein contained, should also be 31:2 Ib. 

The work done at first by the piston to compress the air in the 
bell through the water medium is by (1) since V=2, x =1,m=4 

= 2 @ hyp. log. 4 foot-pounds . . . . (1) 
The work done by the piston while the bell is descending is x//. 
The work done by the bell while descending is also nil. The 
pressure in the bell at the bottom is = 4@; but upon the bottom of 
the piston in the bell there exists a pressure of 5 0, so that one 
atmosphere must be taken off the piston at the top before the air 
in the bell can expand, when the piston is unlocked. No motion 
will take place while this is done, and the work performed will be 
nil, Now the piston is unlocked and the whole of the pressure on 
that at the top of the vessel is taken off, with the exception of that 
of the atmosphere, that in the bell decreases from 4 @ to 2 6, and 
the air space increases from a half cubic foot to one cubic foot. 
The total work done by the air upon the water is therefore by 
(1) since V =1, » = 2, and m = 4, 
= 2 @ hyp. log. 2 foot-pounds, 

This would be transmitted to the piston at the top, if it were not 
for the intervention of the water, which will take off, as seen by 
equation (9), : foot-pounds, 


Therefore the total work performed upon ‘the piston at the top 
will be 
2@hyp. log. 2 - ; foot-pounds . . . . (2) 


The mean air space in the bell while ascending is, as already shown, 
= 2 hyp. log. 2 cubic feet. 
The mean ascensive effort is therefore 
= (2 hyp. log. 2 — 4) 62°4 pounds, 
The total ascent is feet. : 
*, the work done by the bell while ascending is 
@ (2 hyp. log. 2 — 4) foot-pounds (3) 
While the bell is ascending the air space within it increases from 
one to two cubic feet, and the piston at the top of the vessel has to 
move through one cubic foot against the pressure of the atmosphere. 
The work done upon it is therefore 
j= @foot-pounds. . . . . » « © « « (4) 
Now, for the cycle to be complete, the work done at first by the 
piston must be equal to that done upon it afterwards, together 
with that done, or capable of being done, by the bell when ascending. 
Or (1) should = (2) + (3) + (4). 


Or 2 @hyp. log. 4 should = 2@ hyp. log. 2 : + 0(2hyp. log. 2 —4). 


Or 2 @ hyp. log. 4 should = 4 @ hyp. log. 2, 
identity. 

I trust this will satisfy your correspondent, but it seems to me 
that he has been more puzzled by his own incorrectness than any- 
thing else. The problem is far more difficult when the depth of 
the bell, and the fluctuation of the water in it, and in the vessel, 
as also their areas, are taken into account. It is also rendered a 
little more difficult when the expansion and compression of the 
air are adiabatic. ANTHONY 8. Bower. 

St. Neots, Hunts, February 10th. 
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THE VENTILATION OF COAL MINES. 


Sir,—In some instances separate metallic pipes have been used 
for promoting ventilation in coal mines ; those pipes should be laid 
up to the headings. All the gases given off are drawn through a 
system of piping, and nothing but fresh air passes along the roads 
leading up to the headings; by this means the foul air courses are 
isolated from the roadway. No doubt this is a very expensive 
plan, but I see no great difficulty in arranging the passages for 
drawing out the foul air by means of the passages left in winning 
the coal. The foul air or gases should be drawn through those pas- 
sages, which should be built up with brickwork to form an inde- 
pendent system of tubing cut in the coal itself, quite separate from 
the roadways traversed by the miners. The gases from the head- 
ings would be drawn into those passages by means of metallic 
pipes passing through the brick portions, built up as the coal is 
won; and by no means could the gases get mixed up in the road- 
ways leading to the pit bottom. JouN G, WINTON. 

Portobello, N.B., February 10th. 





THE VENTILATION OF STOKEHOLDS, 


Simr,—In your leading article on ‘‘ Atlantic Racing,” in your issue 
of 7thinst., when referring to the disadvantages of hot stokeholds, 
you say :—‘‘ The Teutonic’s fire-rooms were found to be excessively 
hot, because the furnaces are fitted with a modification of Howden’s 
system, and there was consequently nothing to change the air in 
the stokeholds.” I must emphatically deny that the cause of the 
hot boiler rooms was ‘‘ because” the furnaces were fitted with a 
modification of my system. On the contrary, it is a well known 
experience that the boiler rooms in steamers fitted by any firm 
with my system are invariably cooler than the engine rooms, 
even when the latter are exceptionally well ventilated. In hot 
climates it is often reported that the boiler rooms in steamers fitted 
with my system are the coolest part of the ship. 

In steamers fitted by my firm there is no radiation of heat into 
the stokehold from the fires or front of the boilers, and the distri- 
bution of cool fresh air is very efficiently and simply arranged. 

Glasgow, February 11th, ki AMES HOWDEN. 


THE STANLEY EXHIBITION OF CYCLES, 


Sir,—In your issue of the 7th inst. you refer to the rear-driving 
safeties being placed at a disadvantage as compared with the 
ordinary bicycle in respect of its inability to steer without the use of 
the hands. Having no interest in these machines further than being 
a rider, I have often been at a loss to know what are the points of 
construction in the peculiar build of safeties which enables one to 
ride the socket steering ‘‘ new rapid” with considerable ease, even 
to winding my watch, over slight obstructions, without the handles. 
I believe this is not the only machine, other than the Humber to 
which you refer, that has the same advantage. Riders are now 


more educated in the details of mechanism, not a few contending 
that the position of the rider onthe peak of the saddle has some- 
thing in its favour; but I am inclined to the opinion that the fork 
of the front wheel finding its own level steers itself, as my machine 





is of the cross frame type, while the illustration you give of the 
Humber is of the diamond type. Therefore, I fail to see the des. 
tined revolution of safeties with regard to their self-steering pro- 
pensities, J. POWNALL-GOODHALL, 
Steam Users’ Association, 9, Mount- 
street, Manchester, February 10th. 





A MERCURY ENGINE. 

Srr, — Your correspondent ‘Guiseppo” probably refers to 
Thomas Howard’s vapour engine, patented in 1825 and in 1832— 
Nos, 5262 and 6339—in which the steam was raised by contact 
with a mass of heated mercury. It was tried in 1834-5 in H.M.S, 
Comet, but the boiler came to grief off Lisbon in April, 1835. In 
1838 the Columbus was fitted with Howard's boiler, and it was 
intended to make an attempt to cross the Atlantic, but I do not 
know the result—see Mechanic's Magazine, xxi. (1834), 410; xxiii, 
(1835), 143; xxviii. (1838), 336, 362, 416. Howard’s engine is 
mentioned by Dr. Lardner in his evidence before the House of 
Commons’ Committee on Steam Communication with India, in the 
year 1836 or 1837, R. B, P. 

February 11th. 








INSTITUTE OF MARINE ENGINEERS, 


A MEETING of the Institute of Marine Engineers was held at the 
Langthorne Rooms, Broadway, Stratford, E., on January 31st, 
under the presidency of Mr. G. W. Manuel, superintendent engi- 
neer, Peninsular and Oriental Steam Navigation Company, when a 
paper on “ Ventilation and Heat Radiation,” by Mr. A. Sommer- 
ville, chief engineer of the steamship Bengal, was read. Owing to 
the indisposition of Mr. Sommerville, the paper was read by Mr, 
J. R. Ruthven. 

The Chairman, after commenting briefly on the importance of 
the subject, referred to Mr. Sommerville as the first member, being 
a chief engineer in active service, who had come forward with a 
paper to read before the Institute, and as such was deserving of 
great credit for his energy and pluck, The paper dealt with the 
prevailing condition of things as regards the ventilation of steamers, 
the inadequate means provided for lessening the amount of heat 
radiating from all parts of the machinery, and the results which 
followed directly and indirectly. The elementary principle on 
which ventilation is based was shortly touched upon, and the diffi- 
culties in the way of applying a perfect system to the various styles 
of buildings, bs the still greater obstacles in the way of applying 
such to the engine-room and stokehold, were referred to. The 
difficulties experienced by engineers and the responsibilities 
resting upon them in the discharge of their duties in the 
more modern steamers were also remarked upon, and the 
immense disadvantages under which they laboured, when, in 
addition to the care and attention demanded, they had to undergo 
the torture of a badly ventilated engine room and stokehold, accom- 
panied by the extreme heat, were considered as being detrimental, 
not only to themselves but their employers ; or quoting verbatim 
from the paper itself:—‘‘ No one but those engineers, firemen and 
trimmers, who have been employed running up and down the Red 
Sea, or anywhere within the tropics, can form any idea of the 
unnecessary amount of suffering and endurance that have to be 
gone through by them in pursuit of that arduqus calling which has 
done so much for the prosperity of our country. Indeed, it is not 
too much to say, that had it not been for the ingenuity of our 
marine engineers and architects, we could never have held the 
proud position we do among the nations of the earth. It is very 
gratifying to us, as a body of marine engineers, to see the triumphs 
of our professional brethren in producing such wonderful results of 
mechanical skill and ingenuity as the latest greyhounds of the 
Atlantic, which seem to be able to make such fast passages regard- 
less of wind and weather, without a hitch apparently, or if there 
has been, the engineers have had resources enough to overcome and 
hold on their course. A glimpse into the engine room of one of 
these steamers, it may be remarked in passing, is given in the 
Contemporary Review of January, 1890.” 

The hened-ap type of engine room was remarked upon as being 
most objectionable, both for passengers and engine-room accommo- 
dation. The crude ideas possessed by many, that so long as the 
heat is bottled-up in the engine room spaces the rest of the ship 
will be cool, were likewise dwelt upon, and illustrations based upon 
experience were given to show that the more the engine room 
spaces are boxed in the more uncomfortable and hot is the whole 
yassenger accommodation, if in the midship portion of the steamer. 
The immense advantage and saving of coai and fresh water result- 
ing from covering with non-conducting material every portion of 
the boilers, pipes, and machinery, was proved by the results of 
experiments extending over several voyages in one steamer, show- 
ing that the cost of covering the portions which radiate the heat in 
the engine and boiler spaces is fully recompensed by the saving 
and greater comfort to those working in the engine room, involving 
also greater interest in their work and fewer changes in the crew. 

The discussion was sustained by Messrs. F. W. Storey, J. G. 
Hawthorn, J. H. Thomson, J. McF. Gray, W. C. Roberts, and 
others, during which several forms of ventilators and systems cf 
ventilation were referred to, and the great need there unquestior.- 
ably is for more attention being paid to the whole subject intro- 
duced by the paper. It was said that the questions of ventilation 
and heat radiation were at present engaging the attention of many 
people and nations, and as the question was one which affected the 
travelling public and the steamship owner, as well as the engineer 
and his staff, its importance was made manifest. It seemed to be 
well established that the practice of boxing up the engine-room 
without leaving the sides open to the deck, is a very objectionable 
one, both to passengers and crew; the extreme heat being trans- 
mitted along the iron plating to a greater distance than might be 
supposed. As the interests of owners are parallel to those who 
travel in their ships in respect to the desirability of providing cool 
quarters and comfortable accommodation, it seems reasonable to 
look for an improvement in what was evidently considered by the 
writer of the paper, and those who were present, as a matter which 
called for more than casual attention, in order to maintain the 
popularity of a line of steamers in these days of keen competition, 
not only with British, but foreign steamship companies, 

The meeting closed with the usual votes of thanks. The hono- 
rary secretary announced that the discussion on the paper would be 
continued on Tuesday, 18th February, at 7.30 p.m. It was also inti- 
mated that Professor Lewes, of the Naval College, Greenwich—one 
of the honorary members of the Institute—is giving a course of 
lectures on Friday evenings in the Town Hall, Stratford, E., and 
that the first lecture delivered on the previous Friday was very 
interesting. It was announced that the membership of the Insti- 
tute is increasing, and the finances in a satisfactory condition. 











DurRHAM COLLEGE OF ScIENCE.—The ninth popular lecture on 
“The Steam Engine ” was delivered on Saturday evening at New- 
castle-upon-Tyne, by Prof. Ryan, M.A., LI.M., D.Sc, The audience, 
which consisted mainly of mechanics, was large and appreciative. 


How To Drive aN ANCHOR StakE.—The San Francisco Jndustry 
relates an interesting and instructive incident which occurred 
during an attempt to pull out a heavy portable engine, mired in 
bottomless black mud down in the Santa Clara Valley some years 
ago. Horses were of no avail, and block tackle was resorted to, 
but the difficulty was to find an “abutment,” something to hitch 
to. Stakes driven three feet deep in the loose black soil would 
‘turn over,” raising a cartload of earth in front, and no progress 
was made until an old farmer suggested to ‘lean the stake to the 
pull,” as he called it. They had been driven in the usual way 
leaning from the line of draught, with the result above named, 
and, to satisfy this silly farmer, a stake was driven to lean the 
other way. The result was astounding. The stake was immovable, 
and the engine was ‘‘ yanked out,” as he called it, at once. 
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RAILWAY MATTERS. 


Tur directors of the Midland Railway Company have 
appointed Mr. W. L, Mugglistone to the post of general superin- 
tendent of the line, in the place of Mr, EK. M. Needham, deceased. 
Mr, Mugglistone, who has been in the service of the company for 
thirty years, was about two years ago appointed assistant-general 
superintendent, so that he might become familiar with the duties 
of the office. 

THe Schenectady Locomotive Works have recently built 
a number of compound locomotives for the Michigan Railway, with 
cylinders 20in. and 29in, diameter and 24in. stroke, and in other 
respects they are so much like the ordinary ten-wheeled loco- 
motives of the same line that no one would sus ect them of being 
different in any way. They are of modified Worsdell type, have 
three wheels coupled, 5ft. 8in. diameter, and work with a boiler 
pressure of 1801b., the barrel being 4ft. 10in. diameter, and the 
plates fain. 

A Berwin correspondent of the Standard says he is 
informed that the rumours of an early construction of railways in 
China are unfounded, and that the project of laying down lines 
in Manchuria has been abandoned. The Chinese Government has 
had to give up all its great railway plans because public opinion in 
the country is strongly hostile. Russia, on the other hand, is 
quietly strengthening her army on the Chinese frontier, and has 
iyst ordered the reinforcement in December of the two East 
Siberian Rifle Brigades by one battalion each, 


Ix reporting on the collision which occurred on the 
13th of December last at Fordham Junction Station, on the Ely 
and Newmarket line of the Great Eastern Railway, when, during 
a dense fog, the 6.15 p.m. down passenger train from Newmarket, 
le standing ut Fordham Station, was run into at the rear by the 
53 pm. down passenger train from Cambridge for Mildenhall, 
due at Fordham at 6.26 p.m., Major-General C. 5. Hutchinson 
says the sudden incidence of this fog again points to the import- 
ance of some trustworthy mechanical appliance which can be 
brought into action before fog-signalmen can get to their posts. It 
also shows the necessity of railway companies providing houses for 
their platelayers if they cannot obtain lodgings within a reasonable 
distance of their work, 






Tue annual report of the New South Wales Railway 
Commissioners shows that under the réyéme of the new Commis- 
sioners the railways are better worked and are yielding much 
better returns, From 1881 to 1886 the lines were every year 
becoming less remunerative, the net return steadily falling from 
5-307 per cent. on capital to 2-901 per cent.; and although in 1887 
it was shown to be 2°65 per cent., a further return for the last 
half of 1887 and the first half of 1858 seemed to show that there 
was again a downward course in the profit, as the result was 2°852 
pe rcent. only. In the following year, in which the new Commis- 
sioners had control for eight months, they worked the lines to pro- 
duce a net return of 3°144 per cent., and they claim to have 
reduced the net deficiency in the railway earnings to £172,912, 
while in the previous year it was £291,482. The expenses have 
been reduced from 54°91d, to 51°34d. per train mile. The total 
mileage of railways in the Colony open on June 30th last was 
2171 miles; the cost of the lines was £29,839,167. There was an 
increase in every description of traffic. Redygtions to the extent 
of £60,000 have been made in the staff without impairing 
efficiency in any way. The working of the tramways also showed 
an advance in the profits derived. 


Ix a report on an accident which occurred on the 24th 
December last between Morthoe and Braunton, on the Ilfracombe 
branch of the London and South-Western Railway, when, as an 
up passenger train from Ilfracombe was running round a curve 
about two miles south of Morthoe station at about 4.15 p.m., the 
engine left the rails, followed by the whole of the vehicles in the 
train, Major Marindin says it is clear that the left leading wheel 
of the engine mounted the outer rail of the sharp curve upon which 
it was then running, ran along it for about 17ft., and then dropped 
off on the outside, on to one of the chair keys. The permanent 
way was in good order, except that it was rather too tight to gauge 
fora line upon a sharp curve—-16 chain—and there was a super- 
elevation of the outer rail to the extent of 44in. The engine was 
in good running order, and the only spring which was found 
defective had one partially broken plate, the fracture being clearly 
due to the accident. The tightness of the gauge, and the build of 
the engine, which has a rigid wheel base of 13ft. 10in., would 
account in some degree for the mounting of the rail upon the outer 
wheel being lifted to a very small extent. The curves and gradi- 
ents upon this line, which was made in the first instance as a light 
line, are such that any high speed is certaily dangerous, and steps 
should be taken to secure that the booked times are adhered to. 
It would also conduce to the safety of travelling if engines with a 
shorter rigid wheel base were made use of. 


Herr TRAUTWEILER, the author of the idea of building 
a railway to the summit of the Jungfrau, has published in the 
Schireizerische Bauzeitung a brief account of his scheme, in answer 
to the objections and criticisms. The railway would go from the 
valley below to the summit, and would be almost entirely under- 
ground. There would be several intermediate stations, from which 
convenient, well-arranged tunnels would lead to points on the 
mountain whence the best views are to be had. Should stormy 
weather come on, the passengers could withdraw into the shelter 
of these tunnels. The railway will be lighted by electricity, so 
that it may be used by night as well as by day, and in all weathers. 
The journey from end to end will occupy about two hours. Objec- 
tions had been made on account of the extreme cold. But the 
mean temperature of the air at the summit is only from 10 deg. to 
l4 deg. Centigrade below zero: in the summer the mean tempera- 
ture of the air is only a little below zero, The temperature of the 
ground varies from — 2 deg. to — 6 deg. Centigrade at the top to 
+10 deg. in the valley; and Herr Trautweiler estimates the aver- 
age temperature of the underground railway at about + 3deg. 
Centigrade, or about 374deg. Fahrenheit. The difference of 
atmospheric pressure between the valley and the summit is about 
a third of an atmosphere, and passengers will become gradually 
accustomed to the change during the two hours’ journey. All pre- 
cautions can easily be taken to secure proper ventilation, mee to 
protect the rolling stock, &c., from being frozen during the winter. 


REFERRING to the value of the early Bradshaw publica- 
tions as historical documents exhibiting the development of Eng- 
land as we now know it, and the passing away of the England that 
existed before railroad days, the Standard says, the ‘‘Guide,” 
as distinct from the ‘‘ Companion,” dates from December, 1841, and 
that the ‘Companion dee older publication—existed for only 
four years longer. Mr. C. A. Fyffe writes: ‘(I have in my posses- 
sion a ‘Companion’ bearing the date of August, 1846. It is a 
neat little duodecimo in a cloth cover, containing, in addition to 
the time tables of all the railways that then existed, ten maps of 
‘districts of England through which the railways pass,’ plans of 
Oxford, Bristol, Birmingham, Manchester and Liverpool ; a table 
of latitudes and longitudes showing the difference of time, com- 
pared with Greenwich, of the chief towns in the kingdom; a 
heautifully executed chart of the gradients of all the principal rail- 
ways ; and finally, a table showing the rate of travelling per hour 
by observation of the posts which are stated to be erected on all 
railways at distances of a quarter of a mile. Men's hopes of the 
possibilities of railway travelling must then have been great, for 
the rates of speed are calculated up to 400 miles an hour! The 
time tables, however, do not bear out the assertion made during 
the recent ‘race to Edinburgh,’ that the Great Western forty 
years ago surpassed our highest modern speed, the quickest train 
being one from London to Didcot, fifty-three miles in an hour and 
five minutes,” 





NOTES AND MEMORANDA. 


In a new book, entitled ‘Star Land,” by Sir Robert S. 
Ball, F.R.S., the startling figures dealt with in astronomy are, as 
usual, converted into railway train notation, and otherwise illus- 
trated. One new illustration of the distances of the stars is that it 
would take all the Lancashire cotton factories 400 years to spin a 
thread long enough to reach the nearest star at the present rate 
of production of about 155,000,000 miles per day, 


DurinG the week ending the 1st inst. 2699 births and 1849 
deaths were registered in London. Allowing for increase of popula- 
tion, thebirths were 283, and the deaths 211, below the average num- 
bers in the corresponding weeks of the last ten years. The annual 
death rate per 1000 from all causes, which had been 32:4, 32°1, and 
26°3 in the three preceding weeks, further declined to 21°8. During 
the first five weeks of the current quarter the death rate averaged 
28°1 per 1000, and was 4°7 above the mean rate in the correspond- 
ing periods of the ten years 1880-89, 


SoME enormous icebergs are being passed in the 
Atlantic. The steamer Lahn, which has arrived ut New York, 
passed on February 4th, in Jatitude 43, longitude 50, a large ice- 
berg 200ft. high and 1000ft. long. The Germanic, on Feb- 
ruary 4th, in latitude 44, longitude 48, passed a small iceberg; 
also in longitude 49 a large icefield. The City of Berlin, on 
February 5th, passed south of a field of ice, also in latitude 43, 
longitude 50, a large iceberg 200ft. high, and 600ft. long. The 
State of Nevada, on February 3rd, between latitude 45, longitude 
47, and latitude 43, longitude 49, passed three large icebergs. She 
also sailed southward along the edge of a field of ice for twelve 
hours. These high icebergs would probably have a depth of im- 
mersion of about 1700ft. ‘ 


In a paper on the various states of the carbon graphites, 
and on the chemical derivatives corresponding to them, MM. 
Berthelot and P. Petit say the graphites, when oxidised by the wet 
process at a low temperature, form ternary compounds, one of whose 
terms has been discovered by Brodie. But M. Berthelot has since 
shown that there exist several chemically distinct graphites, each 
forming a particular graphitic oxide, which yields a corresponding 
hydrographitic and pyrographitic oxide, and which may be 
recovered with all their primitive properties. These various 
graphites and the series of corresponding compounds have been 
studied, first by their composition and behaviour, and in a second 
memoir by measurement of heats of combustion and formation. 


Tue following method of preparation of lustrous 
metallic surfaces on glass and glazed ceramic ware is described in 
the Jovrial of the Society of Chemical Industry. An aqueous 
solution of silver nitrate is mixed with a paste which when heated 
ina mufile at a low temperature will not fuse to the glass or 
porcelain, but can be readily detached from it. Suitable pastes 
may be made from chalk, earth, lamp-black, sulphur, madder lake, 
manganese dioxide, and oxide of iron. During the heating in the 
mute the silver passes from the paste to the surface of the glass 
or porcelain, the paste is then carefully removed and the article 
heated gently for a few minutes in a reducing atmosphere, prefer- 
ably in carbonic oxide. An adherent lustrous metallic coating is 
produced which in transmitted light appears light yellow to dark 
green white, while the lustre varies in appearance from that of 
silver to greenish gold. Three parts of paste are used for one part 
of silver nitrate. Chloride or sulphide of silver may also be used, 
the former imparting a greenish and the latter a yellow colour. 


AN ingenious apperatus has been patented by Herrn 
A. Biittner and C. Meyer for the dessication of semi-fluid or pulpy 
substances, in three stages. The semi-fluid is first led through 
circuitous channels in the flue of a furnace, across the upper parts 
of which the hot gases are passing, and after partial drying and 
condensation therein, they reach an open trough provided with a 
longitudinal worm for mixing and transporting. At this second 
stage dry materials may be added, and, after mixing, the whole 
mass is delivered to the third part of the apparatus. This consists 
of a longitudinal metallic chamber, heated from below, in which 
two horizontal rotary beaters are placed side by side, and which 
throw the particles about. A strong current of air carries the 
dried powdery stuff towards the far end of the chamber, where it 
falls into a conveyor, which takes it away. All particles still con- 
taining moisture drop down between the beaters into the trough of 
a longitudinal worm placed along the bottom of the casing, and 
are conveyed back to the inlet end. There they are taken hold of 
again by the beaters, and the operation is repeated until such time 
as they are sufficiently dried to be carried away by the current 
of air. 


In a recent number of Stahl und Eisen is a paper on 
“The Fusing Point of Blast-furnace Slags,” by P. Gredt. The 
Journal of the Society of Chemical Industry says the results of 
these experiments are of importance for both the iron and pottery 
industries. For the economical working of a blast furnace the 
melting point of the slags which are formed is of consequence, as 
these ought to melt in the furnace at the same temperature as the 
iron. If they melt at a lower temperature they will combine with 
some of the iron, and if ata higher temperature a waste of fuel 
takes place. The formation of a suitable slag must therefore be 
carefully regulated by the addition of various gangues and fluxes 
in definite proportions. The slags obtained from a blast furnace in 
good working order consist almost entirely of silica, alumina, lime 
and magnesia, together with small quantities of alkalis and iron. 
The author obtained the requisite materials as pure as possible, and 
made them up with pure dextrin into tetrahedra resembling Seger’s 
cones. Two series of slags were prepared in this manner :—In 
Series I. the amount of silica was kept constant and the propor- 
tions of lime and alumina varied from no lime to no alumina, 
whilst in Series I]. the cone with the lowest melting point in 
Series 1.—No. 11—was taken as the basis, and the lime in it 
gradually replaced by magnesia. In this manner the temperature 
of formation of slags containing silica, lime, magnesia and alumina 
in every proportion was ascertained. From such experimental data 
a slag can be compounded to melt at any desired temperature. 


One of the most remarkable instances of electrical 
transmission of power has only recently been accomplished in the 
State of Nevada, on the world-famous Comstock Lode and the 
almost equally famous Sutro Tunnel. At the Nevada mill there is 
a 10ft. Pelton water-wheel, which receives water through a pipe- 
line delivering water from the side of Mount Davidson under a 
head of 460ft., giving 200-horse power. Here the water is again 
caught up, delivered into two heavy iron pipes, and conducted 
down the vertical shaft and incline of the Chollar Mine to the 
Sutro Tunnel level, where it is again delivered to six Pelton water- 
wheels, this time running under a head of 1680ft. Each of the 
six wheels is but 40in, in diameter, weighing 225 Ib.; but with a 
jet of water less than gin. in diameter they develope 125-horse 
power each. On the same shafts, which revolve 900 times a 
minute, are coupled six Brush dynamos, which generate the 
current for the electric motors that drive the stamps in the mill 
above ground. The resplt is that, where it formerly took 812 
miners’ inches of water to operate thirty-five stamps, but 72in. are 
now required to run sixty stamps. This is the most enormous 
head of water ever used by any wheel, and by itself constitutes an 
era in hydraulic engineering. A solid bar of iron thrown forcibly 
against this tremendous jet rebounds as though it had struck 
against a solid body instead of a mobile fluid. 'The speed of this 
jet, where it impinges against the buckets of the wheel, is two 
miles a minute—176ft. a second. Alvan D. Brock, in the Overland 
Monthly, says :—“ There is another quality of these extraordinary 
wheels which renders them absolutely without a peer in the large 
family of prime movers. This is the immense power exerted per 
pound of weight. Those in the Chollar Mine, for instance, give 
out l-horse power for every 1°8 1b. of weight. 





MISCELLANEA. 


A Crvit Tribunal delivered judgment on Wednesday 
dissolving the Corinth Canal Company, and appointing M. Phillis 
official liquidator, with very extensive powers. 


Tue Panama Canal Commission has sailed from 
Panama for New Orleans, ex vote to Paris. Itis believed that their 
report will be in favour of continuing the canal works. 


At the recent International, Electrical, and Industrial 
Exhibition, held at Birmingham, Messrs. Robey and Co., of Globe 
Works, Lincoln, were awarded a special first-class gold medal for 
their high-speed engine fitted with patent electrical regulator. 


Mr. H. T. Asuton, M. Sc., Victoria University, B. Se. 
with first-class honours in engineering, 1885, has been appointed 
by the Secretary of State for War, assistant engineer in the Royal 
Laboratory, Woolwich. Mr. Ashton was educated in the Owens 
College, where he gained the certificate in engineering. 


THE report of the Chelsea Electricity Supply Company 
states that the company has been supplying current during Octo- 
ber, November, and December last, and that the cost has been 
£82, £114 14s., and £141 9s, 6d. during the months of October, 
November, and December last, and the current invoiced in the 
same time was £146 1s. 6d., £262 8s, 2d., and £405 12s, respectively. 


Tue Union Steamship Company’s Royal Mail steamer 
Athenian, which left Cape Townat5.35 p.m. onJanuary 22nd, arrived 
at Southampton at 4.15 p.m. on Sunday, February 9th, her gross 
passage being, we understand, 17 days 22 hours 40 minutes, and 
her net steaming time 17 days 18 hours 42 minutes, the distance 
run being 5987 miles, giving an average speed of 14°04 knots per 
hour over the whole course. 


A MEETING of the University College Engineering 
Society was held on Wednesday, the 5th inst., Professor Tl’. Hudson 
3eare, the president, in the chair, when Mr. A. P. Head, the hon. 
secretary, read a paper on ‘Some Machinery Exhibits at the Paris 
Exhibition.” The paper embraced two subjects only, viz.: (1) 
‘The Popp Compressed Air System.” (2) ‘The Chemin de Fer 
Glissant,” or Hydraulic Railway. 


Tue Milwaukee flushing tunnel, which was illustrated 
and described in our columns some time since, is in operation, 
It cost 250,000 dols, A tunnel, 2500ft. long and 12ft. in diameter, 
connects the river and lake; and through this 45,000 cubic feet of 
water per minute is pumped from the lake, says the Milwaukee 
Sentinel, ‘The pump used is placed within the conduit, and is in 
form something like a propeller wheel, 13ft. in diameter, and with 
a solid centre 6ft. in diameter. This pump has a reported duty of 
68,800,000 foot-pounds per 100 1b. of coal consumed, a remarkable 
duty for a pump of this type. 


Port Royat, South Carolina, a fine deep-water port 
and a township with a population of about 8000 inhabitants, 
has, the Paper Makers’ Circular learns, been purchased by an 
English company. It is thought that Port Royal will form one of 
the most important ports on the Atlantic seaboard south of New 
York, and should in time become a most convenient port for 
shipping paper stock and wood pulp through to the whole of the 
Southern States. If properly developed, it may become a central 
shipping port for cotton and grain, being in direct communication 
with the railway systems of the Union. 


Tue Persian Monarch, 3923 tons, which left London 
on the 17th January for New York, encountered very tempestuous 
weather until the 29th, when it blew a hurricane. ‘The ship 
aboured very heavily in the seas, which swept away three blades 
of her huge propeller, and rendered her machinery quite useless, 
Captain Bristow declined to let his vessel be towed, although the 
Rheetia offered, and determined to try to sail to land, although 
they were about 1100 miles from the nearest point. An examina- 
tion of the propeller showed that it was too hopelessly crippled to 
enable temporary repairs to be made, the boss being split, and 
hanging quite loose on the shaft. Captain Bristow had a narrow 
escape while making an examination of the damage. He slipped 
when being hauled on board, and fell into the sea, whence he was 
rescued with great difficulty. 


THE new deep water dock at Southampton, which is 
nearing completion, and would have been completed several 
months ago, but for disasters which have involved a further 
expenditure of between £30,000 and £40,000, has a water area of 
eighteen acres, with a depth of 26ft. at low water spring tides, a 
sufficient depth to float the largest merchant steamship in the 
world at low water. There are three quays—north, south, and 
west—of about 1800ft. in length, and the east quay, of which the 
existing quay is the backing, is 800ft. long. The entrance is 175ft. 
wide, 25ft. wider than the entrance to the present outer basin. 
The quay walls are built of solid concrete, without the red brick 
facing which is a feature of the extension quay. The copings, 
steps, and angles are of Cornish granite. The walls extend 3786 
lineal feet, and are 51ft. high. The sea bank enclosing the dock is 
1043 yards long, and is designed to resist a pressure of 25ft. of 
water. Its basis is of chalk, of which 87,208 tons were used. The 
construction of the dock was begun in September, 1887, and the 
total cost will be about £270,000. 


Tue Mexican Government has issued a decree fixing 
June 30th, 1890, as the date for the definite withdrawal from 
circulation of worn coin and of the coins known as reales, medios, 
cuartillas, and tlacos. Holders of such coins may before such 
date exchange them at their nominal value for decimal currency. 
The mints will recoin the old money into decimal pieces. After 
the date fixed for the exchange of the old coinage at its nominal 
value, it may still be exchanged at the mints, which, however, 
will only redeem it according to its weight and fineness, and not 
according to the value stamped upon it. From and after July Ist, 
1890, all commercial transactions must be effected on a decimal 
basis, infractions of this rule being punished by a fine of 25 dols. 
for the first offence, and 50dols. for every subsequent offence. 
Notaries, in drawing up contracts, are forbidden to mention the 
coins of the old system, even for the sake of greater clearness, on 
penalty of a fine of from 50 to 100dols. Anyone who, after 
June 30th, shall attempt to pass a coin of the ancient system, will 
incur the same penalties as those awarded for passing illegal 
coinage. This is arbitrary enough, but of course it can be done, 
and we might in the same way unify some of our mixed and con- 
flicting measures of weight. 


STEEL pipes as a substitute for cast iron now form an 
important item for the engineer’s consideration in Transvaal works ; 
inasmuch as during the past year the transport from Kimberley to 
Johannesburg, a distance of only 300 miles, cost not less than £30 
per ton at the time of the drought, and even in good seasons the 
cost of transport per ton is as muchas from £12 to £15, conse- 
quently any substitute for the heavy cast iron pipes is a desidera- 
tum. Steel pipes are being adopted because they are only about 
one-quarter of the weight of cast iron pipes of the same internal 
diameter, and they are less liable to fracture than cast iron. For 
the water supply of the City of Pretoria Messrs. James Russell and 
Sons, of Wednesbury, have obtained the contract for manufac- 
turing some twenty-seven miles of steel pipes for this particular 
supply. The same firm supplied the pipes, or a portion of them, 
for the Kimberley Guerate in Cape Colony, which have done 
good service. The consulting engineers for the Pretoria Water- 
works are Messrs, E. Pritchard and Co., who are also the engineers 
for the proposed scheme for the supply of water to Johannesburg 
and neighbouring gold mines, where over 4000 tons of pipes will 
be required, as well as for the water supply of Klerksdorp, another 
prosperous town near to Potchefstroom, and second only to Johan- 
nesburg. 








134 





THE ENGINEER | Fes. 14, 1890, 














TWO HUNDRED-TON HYDRAULIC RIVETTING PLANT. 
MESSRS. ANDERSON AND GALLWEY, LONDON, ENGINEERS, 
(For description see page 126.) 
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PUBLISHER'S NOTICE. 


** With this week's number is assued as a Supplement a Two-page 
* Rugraving of a Passenger Locomotive, Waterford and Limerick 
Railway. Every copy as issued by the Publisher contains this 
Supplement, and subscribers ave requested to notify the fuct should 
they not receive it, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
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stamp, in order that answers received by us may be forwarded to their deati- 
nation. No notice can be taken of communications which do not comply 
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C. P. E. (Erith).— You cannot do better than procure Thearle's “ Shipbuilding 
in Iron and Steel,” published by Collins, Glasgow. 

Rico,— You can work a spirit motor tric: ele on common roads provided you 
do not run faster than three miles per hour, and keep a man carrying a red 
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drawings, and to what scale ¢ 





MACKAY'S ETHER ICE MACHINE. 
(To the Editor of The Engineer.) 
Sir,—We shall esteem it a favour if any reader can give us information as 
to who are the manufacturers of Mackay's ether ice machine? 
London, February 8th. D. W. anv Co. 





HOBSON'S CHOICE. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform me who are makers of Hobson's 
Choice (xx) steel? It has the Sheffield brand on it. Any information 
will be esteemed by CHILLED Rout. 
London, February 12th. 


POWER REQUIRED TO DRIVE CIRCULAR SAWS, &c. 
(To the Editor of The Engineer.) 

Srr,—Your correspondent ‘J. 8." will probably find the information 
he requires in my book on ‘Saw Mills,” as per encl circular; but the 
power required for driving circular saws, &c., is not by any means a fixed 
quantity, as it depends largely on the nature of the wood, —— of 
the saws, and whether suited in shape to the nature of the wood, &c. In 
planing machines the cutting angle of the knives pase an important part, 
also the construction of the machine, rate of feed, & 

Appold-street, Mscmay London, E. C., 

February 7th. 
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t, France, Germany, Gibraltar, Italy, Malta, 
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MEETINGS NEXT WEEK. 


Tae InstiruTion or Civit, Encineers.—Tuesday, February 18th, at 
8 p.m. Papers to be read with a view to discussion :—‘‘The Shanghai 
Waterworks,” by Mr. J. W. Hart, M. Inst. C.E.; ‘‘The Tytam Water- 
works, Hong Kong,” by Mr. Jas. Orange, Assoc. M. Inst. C.E.; ‘‘ The 
Construction of the Yokohama Waterworks,” by Mr. J. H. T. Turner, 
Assoc. M. Inst. C.E.—Friday, February 2lst, at 7.30 p.m., Students’ 
meeting. Paper to be read:—‘‘Some Types of American Locomotives, 


and their Construction,” by Mr. C. N. Goodall, Stud. Inst. C.E. 
CuemicaL Sociery.—Thursday, February 20th, at 8 p.m. ‘ The 
Behaviour of the more Stable Oxides at High Temperatures,” by Mr. 


G. H. Bailey, D.Sc., and Mr. W. B. Hopkins. ‘The Influence of Dif- 
ferent Oxides on the Decomposition of Potassium Chlorate,” by Mr. G. J. 
Fowler, M.Sc., and Mr. J. Grant. 

MuronoLoaic AL Socrery.— Wednesday, 19th inst., at the Institution 
of Civil Engineers, Westminster, at 7 p.m. Papers to be read .—‘‘ Obser- 
vations on the Motion of Dust, as Illustrative of the Circulation of the 
Atmosphere, and of the Development of certain Cloud Forms,” by the 
Hon Raly sh Abercromby, F.R. Met. Soc.; ‘Cloud Nomenclature,” by 
Captain D. Wilson-Barker, F.R. Met. Soc.; and Se Optical Feature of 
the Lightning Flash,” by Mr. Eric S. Bruce, M.A., F.R. Met. Soc. 

Roya Instirution.—The evening discourse on Friday, February 21st, 
will be given at nine o'clock by Mr. Shelford Bidwell, M.A., F.R.S 
M.R.I., on “Magnetic Phenomena.” Afternoon lectures next week, at 
three o'clock :—Tuesday, Professor G. J. Romanes, F.R.S., M.R.I., on 
“The Post-Darwinian Period.” Thursday, Rev. Canon Ainger, M.A., 
LL.D., on ‘The Three Stages of Shakespeare’s Art.” Saturday, the 
Right Hon. Lord Rayleigh, F.R.S., M.R.L, on “Electricity and 
Magnetism.” 

Society or Arts.—Monday, February 17th, at 8 p.m.: 
“Stereotyping,” by Mr. Thomas Bolas, C.8. Lecture I.—Historical 
notes—General considerations on the progress of stereotyping—The 
paper mould process—A demonstration of the paper process in its lead- 
ing features—Moulding from the type, casting, finishing. Tuesday, Feb- 
ruary 18th, at 5 p.m.: Foreign and Colonial Section—‘‘ Ocean Penny 
Postage and Cheap Telegraph Communication between England and all 
Parts of the Empire and America,” by Mr. J. Henniker Heaton, M.P. 
Wednesday, February 19th, at 8 p.m.: Ordinary meeting—‘‘ The Organi- 
sation of Secondary and Technical Education in London,” by Professor 
Silvanus P. Thompson, D.Sc. 
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LABOUR QUESTIONS. 

PROBABLY at no time in recent history has more atten- 
tion been devoted to the relations of labour and capital 
than now. The subject is in all men’s minds. The daily 
press, the magazines—even novels—teem with it. Are we 
on the verge of a great social change? Is labour going 
to dispense with the capitalist, disregard his rights, and 
divide up his property? Are the apostles of socialism 
going to have their own way, and reorganise the affairs of 
the world? Is the old order of things to give place to 
the new—not quietly, but suddenly and with violence ? 
There is reason to ask such questions. It is almost a new 
thing—and it is quite a strange thing—to find an Emperor 
of Germany suggesting the institution of an inquiry into 
the relations of labour and capital. The trade of the 
greatest city in the world has been threatened, 
and London has been told that it would be plunged in 
darkness and starved until it submitted to the wishes of 
“working men.” There has been a tremendous noise 
made; much shouting; a great clangour of trades union 
trumpets. Yet we think that the answer to the ques- 
tions asked must be, that there will be no social cataclysm, 
no sudden jump into the gulf of socialism; and the reason 
is, that there are immutable laws, fixed conditions, which 
obtain in civilised countries in the present day, and 
compel the men of any one generation to move along a 
beaten track from which there are few turns or byeways. 
It is often stated that the common sense of Englishmen 
will always step in at the last moment to prev ent them 
from perpetrating acts of folly. There is no doubt a grain 
of truth in this. The fact is, however, that circum- 
stances are so strong that they rule the progress of events. 
This is specially true of the relations of labour and capital, 
just as it is true of all manner of buying and selling. 
Circumstances over which the buyers and sellers have 
very little control fix prices. It is because this truth is 
not prominently put forward that half the labour and 
capital troubles arise. That the proposition is true is 
indirectly proved by the fact that everyone who has tried his 
hands at scheming a Utopia, from Sir Thomas More to Mr. 
Bellamy, abandons the idea of buying and selling. So 
long as we buy and sell, so long must there exist the 
capitalist on the one hand and the workman on the 
other. The capitalist buys labour. The first step 
toward the establishment of a new order of things 
must consist in setting up conditions and circumstances 
which will render buying and selling no longer indispen- 
sable. This is the key to the whole position. How 
far it is likely or possible that such a state of life should 
come into being we shall not stop to inquire. Different 
minds will find different answers to the question. 

In a recent article we pointed out that strikes for 
higher wages were never successful unless the condition 
of the particular branch of trade warranted an increase, 
and that, as a result, a rise in wages did not mean loss or 
ruin to the capitalist. Many firms, and several towns, 
have been ruined by strikes; but we cannot call to mind 
a single instance in which a rise in wages brought 
destruction with it. Men have struck and struck for 
higher wages until they have driven trade out of a dis- 
trict, but they did not get the increased pay which they 
demanded, for the simple reason that circumstances 
were too strong for them. Labour is a marketable com- 
modity. It is worth a certain sum, and, on the whole, it 





is true that nothing is ever sold, or can be sold, for 
more than it is worth. It may be sold for less 
than it is worth, but never for more. We speak here of 
large operations, not of small private transactions between 
fools or rogues. Take, for example, tea. No one who 
gives the matter thought will imagine that Great Britain 
pays more for the produce of China or India than it is 
worth. The same is true of corn, and wool, and all other 
commodities; and the reason is ‘that the ruling circum- 
stances and conditions prevent more than a proper sum 
being spent each year on tea. In the same way, but on 
a smaller seale, the nation at large cannot afford to pay 
labour any more than it is worth. The popular idea is, 
unfortunately, that the capitalist settles what wages are 
to be. But the capitalist has no more power in the 
matter than the workman. He cannot pay higher wages 
than his business will justify. If he does, his capital 
will disappear by degrees, and he will cease to 
employ labour. We may cite the recent Dock Strike 
for example. The men got their rise, and the whole 
system of labour was changed. But they only got it 
because the dock companies believed that they could 
afford it. When a fresh demand was made, the dock 
companies, the wharfingers, and the owners of lighters, 
bound themselves into a compact body to resist the 
demand. There was to have been something like a 
general strike at the docks and wharves on Monday last ; 
but the leaders of the movement thought better of it, and 
there will be no strike and no rise of wages. The 
circumstances of trade are too strong for the men, and 
they have had to give way; and so it will always be. 
When a rise in wages is justified by the condition of 
trade, it will come, and no harm will follow. Unless it 
is justified, there will be no rise. 

Nothing, it seems to us, is more important just now, or 
more likely to lead to good results, than the education of 
both capitalist and workmen on this point. The former 
too often sees ruin in any addition to his pay sheet, 
when in truth it means nothing of the kind. The latter 
strike, and insist on augmentation of pay when there is 
no justification for the demand. Personal feeling is 
drawn into transactions which have nothing to do with 
it. Half the wars, and fightings, and tumults which 
have distracted the world took their rise in simple 
misunderstandings. This is specially and peculiarly true 
of trade troubles. The employer, too greedy of gain, 
too narrow-minded or ignorant to read the signs of the 
times, stands out against a rise in wages, which he ought 
to concede cheerfully as a matter of wise policy. The 
men, on the other hand, clamour for more pay when 
there is no fund out of which the rise can legitimately 
come. The remedy for all this lies in the esta- 
blishment of some agency by which the facts can 
be brought home alike to labour and capital. Nothing in 
the way of arbitration will answer. It has been tried 
over and over again, and it always fails to give satisfac- 
tion. Profit-sharing has had its advocates. Co-operation 
has been loudly praised, tried over and over again, and is 
in truth at this moment a feeble, sickly exotic. M. 
Emile de Laveleye supplies a case in point which is 
worth reproducing here. ‘ After the Revolution in 1848 
Louis Blane started a workshop where the principles of 
equality were practised. The wages were the same for 
all, but the names of all idlers were written up on the 
wall. All work was very well paid for, as he had an 
order from the State to supply uniforms for the National 
Guards. At the outset all went very well. The workmen 
were sincere and ardent Socialists, who made it a point of 
honour that the experiment of the new system should be a 
success; but very soon this good understanding came to an 
end. Those who were more industrious or quicker than their 
companions accused the latter of idleness; they felt 
themselves the victims of injustice, for the remuneration 
was not in proportion to the zeal and activity displayed. 
They were being ‘cheated and duped,’ and this was 
intolerable ; hence, quarrels, arguments, and fights. The 
temple of brotherhood was transformed into a sort of 
boxing booth—boite aux giffles—which is, as is known, 
the name given to the building where the citizens of 
Geneva meet together to exercise their ‘ sovereign rights.’” 
Circumstances are too strong for co-operation. The 
gigantic trade of this country could not be carried on for 
a day on the Louis Blanc system. 

The most hopeful scheme seems to be that known as 
the sliding scale in the iron trade. The essence of its 
merit is that it not only fixes the rate of wages, but gives 
the reason why that particular rate is peste Ina word, 
it puts both masters and men in possession of that know. 
ledge, lacking which the settlement of a wages rate must 
be a blind guess. In all the other relations of sale and 
purchase on a great scale, neither trouble nor expense is 
spared to ascertain the precise condition of the market— 
past, present, and future. In the cotton trade, for 
example, the price is fixed not only by stocks in 
hand, but by the quantity afloat and likely to be 
available in the immediate future. No one need buy 
or sell a pound of cotton in ignorance of the circum- 
stances affecting its value. But, outside the districts 
where the sliding scale has been adopted, no one really 
knows promptly and with certainty what are the cir- 
cumstances affecting the value of labour; in other words, 
wages. This ought not so to be. The sliding scale prin- 
ciple admits of extension. The trades unions of the 
higher trades, to do them justice, have, it must be 
admitted, a rudimentary information bureau, which 
keeps the men posted up on demand and supply in 
various centres of industry. The masters have, in a yet 
more inchoate form, something of the same kind. Why 
should not this central idea be developed? An attempt 
is being made now by influential people—among whom 
may be mentioned Sir John Lubbock and Mr. E. H. 
Carbutt—to form a Conciliation Board. We are informed 
that this Board will not in itself be primarily or of 
necessity an arbitrating body, but its main object will 
be to bring the interested parties together for purposes 
of discussion and explanation at the earliest stage of any 
difficulty, with the view of preventing that difficulty 
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reaching the acute stage of strike or lock-out, arbitration 
being only suggested in the last resort. It is hoped that 
the existence of a permanent Board composed of ex- 
perienced and influential representatives of both capital 
and labour, to whom any difficulty arising in the labour 
market can be referred for discussion and consideration at 
an early period, may, by intervention in a friendly and 
disinterested manner, enable points of difference to be 
settled by mutual consent without any stoppage of trade. 
Should the difliculty, however, prove to be acute or not 
one of a nature for settlement on general grounds, the 
Board will have powers to assist the disputants in nomi- 
nating special arbitrators. One very important function 
of the Board will be to assist in promoting the formation 
of separate Trade Conciliation Committees for the various 
industries carried on in the metropolis, to whom all 
disputes affecting those particular industries will in the 
first instance be referred. 

In this scheme we see the “ promise and potency” of a 
new era in the relations of trade and capital. We have 
here that which we have earnestly advocated, a means of 
opening the eyes of labour and capital to the nature of 
the circumstances controlling the state of the labour 
market, and just in so far, and no farther, as the Board 
can supply accurate and copious information, just in so 
far will it be successful. At another time we may have 
something to say concerning the methods most likely to 
promote the utility of a Board of this kind. It would 
unduly prolong this article to enter on details now. 


THE VENTILATION OF ENGINE AND BOILER ROOMS, 


Ir will be seen from a letter which will be found on 
another page that Mr. Howden takes exception to the 
statement we made last week, that the boiler rooms of 
the Teutonic were hot because the furnaces are fitted 
with a modification of the Howden forced draught 
system. In one sense, Mr. Howden is right. His ar- 
rangements are not the cause of the heat; that is due to 
the radiation from the boilers and uptakes, and is com- 
mon to any system of working furnaces. But in our 
sense he is wrong, and a little ‘reflection will, we hope, 
convince him of his error. When boilers fitted on the 
Howden system are at work, the ashpits and furnace 
doors are closed, and all the air necessary for combustion 
is supplied by fans from the deck, and does not enter the 
stokehold proper at all. The blowing fans do not change 
the air in the fire rooms, and unless a change is effected 
the temperature of the air must rise. Straight airways 
reach from the boiler rooms up to the top of the flying 
deck, and it is on them that dependence is placed for 
the supply of fresh air to the firemen; the furnaces are 
not affected by them. Up these airways the hot air 
from below tends to rise, and any cold air trying to get 
down has to fight its way against the hot currents. The 
result is, of course, that very little change takes place, 
and the boiler rooms become frightfully hot. To get 
over the difficulty powerful fans are being fitted, as we 
have stated, and no doubt a very great change for the 
better will be the result. 

If we contrast the ordinary methods with the Howden 

system of working with closed ashpits, what we said last 
week will be understood ina moment. When the ash- 
pits are open, the chimneys play the part of upcast 
shafts. The heated air rushes up them, and they 
establish a powerful down draught through the sheet iron 
wind trunks provided for the purpose. On the firing 
platforms there is consequently always plenty of fresh 
cool air, unless, as we have said, the ship is running 
before the wind or is in the tropics, but even then the 
men are better off than they can be when any closed ash- 
pit system is used. In some cases we are aware that 
the fans are placed in the boiler rooms, and there is then 
some change of air effected; but for obvious reasons 
it is in no way equivalent to the change effected 
when the ashpits are open. Of course, with closed stoke- 
holds and forced draught there is an abundant change of 
air, and we have heard few complaints of high tempe- 
rature. Men seldom grumble if they can get under a 
wind trunk; the radiant heat is endurable.. The tem- 
perature of a boiler room worked with closed ashpits may 
be actually lower than it would be if worked on the 
normal system, and yet it may be intolerable, for 
physical reasons very well understood. We have often 
heard it claimed for the closed ashpit system—we are not 
now referring to Mr. Howden—that the thermometer does 
not register as high a temperature as it would with the 
ashpits open. But the thermometer has very little to do 
with the matter; men can work well with the thermo- 
meter at 120deg. if only there is a copious supply of 
fresh air, who cannot work at all with the thermometer at 
90 deg. and a close atmosphere. 

If the closed ashpit system is to be used, then either 
fans must be provided or special arrangements must be 
introduced by which the air casings round the uptakes 
and base of the funnels shall be utilised as upceasts. These 
as now fitted are almost always too small for the purpose, 
and they do not reach down far enough. They draw 
air high up in the boiler rooms, catching the fresh air 
indeed that does find its way under the main deck and 
taking it out of the ship again before it reaches the level 
of the stokehold plates. The open ashpits are level 
with the feet and knees of the firemen. The torrent of 
air poured down the wind trunk cannot get out of the ship 
until it has got to the lowest point. When circulation is 
produced only by the funnel casings, the fresh air rushes 
away at the level of the tops of the boilers instead of 
the bottoms. No doubt it would be quite possible to 
apply something analogous to the system of bratticing 
used in mines, to compel the descent of cold air to a 


sufficient depth in the ship, but on the whole it is| 
No matter what | 
the system used, care should be taken to introduce fresh | 


probable that fans will answer better. 


air into every corner where men have to work. There is 
some danger just now that while the importance of sup- 
plying fresh air in abundance to the furnaces is fully 
recognised, the equal importance of supplying it to the 
firemen and the engineers may be overlooked. The ven- 











tilation of engine and boiler rooms is a most important | 
problem, entirely apart from the combustion of coal and | 
the production of steam; and we are glad to see that | 
marine engineers are becoming alive to its importance. 
Mr. Scmmerville, chief engineer of the s.s. Bengal, read 
a suggestive paper before the Institution of Marine 
Engineers on the last day of January. A short abstract 
of this paper will be found on page 132. The discussion 
which ensued was suggestive. 'The subject will not, we 
think, be suffered to pass into oblivion now. Mr. Howden 
has no doubt given much attention to the ventilation of 
boiler rooms, and he would do good service by making 
his views public through our correspondence columns. 


A NEW EXPLORATION FOR COAL. 


In our remarks last week on the probability of coal 
being found in the lower part of the Thames Valley, we 
urged the importance of some further effort being made 
to bring the question to a practical test. The key-note to 
the whole was the declaration of Mr. W. Whitaker, in 
his recently published memoir on “The Geology of 
London,” wherein were the words, “It seems to me the 


day will come when coal will be worked in the South-east | 


of England.” We proposed that a grant of money should be 
sought from the Government, or from the Corporation of 
the City of London, or, failing these, that a fund should 
be raised by private subscription, for the purpose of 
carrying on an exploration into the deep underground 
strata of the Thames Valley, in the neighbourhood of the 
metropolis, or in some contiguous district. We are glad 


to tind that an enterprise of this description is being | 


taken in hand, and that it is proposed to raise a 
fund of a thousand guineas in order to effect the 
necessary borings. Professor Prestwich and Professor 
Judd, as well as Mr. Whitaker, are understood to be 
in favour of the scheme, and a circular inviting subscrip- 
tions has been issued by Mr. J. T. Day, F'.G.S., who acts 
as secretary pro tem. For the present, only the promise 
of money is asked for, cash not being required until a 
settled plan has been arrived at. The fund, when formed, 
is to be administered by a committee chosen from among | 
the subscribers, and many eminent scientific and com- 
mercial men are expected to take part in the undertaking. 
We have heard nothing as yet concerning the precise 
locality likely to be selected. This, no doubt, remains 
for the present an open question. One thing at least we 
may assume, that the Wealden will not be chosen as the 
scene of operations. 
north of Battle some fifteen years ago or more, will be 
useful as showing where not to go, and we may expect 
that the clearer light now gained on the subject will be 
turned to account so as to increase the probability of 
success. The experts will be consulted, and the 
subject has been so carefully studied, that it will be 
strange if the forthcoming operations are not far more 
hopeful than those which took place in the past. If 
funds are forthcoming as they were in 1872, important 
results may be anticipated. We should rejoice to see 
the new project taken up with the same zeal, and we may 
say enthusiasm, as that in which Mr. Henry Willett, of 
Brighton, worked so laboriously. The organisation then 
created was strong, the ex-Emperor of the French 
heading the list of patrons, and a number of geological 
celebrities being engaged on the central committee. But 
there is no reason why an organisation equally efficient 
for all practical purposes should not be formed on the 
basis now proposed. Mr. Whitaker is thoroughly in earnest 
on this subject, and the valuable addition which he has 
lately made to the memoirs of the Geological Survey gives 
peculiar weight to his advocacy. Certainty, of course, 
cannot be predicted, especially with regard to any one par- 
ticular boring. But it seems little less than a scandal, both 
as concerns the scientific and the commercial spirit of the 
age, that a problem of such extreme importance as the | 
discovery of coal near London should remain unsolved 
for the sake of a few thousand pounds. In our remarks 
last week we referred to the lavish expenditure connected 
with the Bexhill speculation at the commencement of 
the present century. The commercial instinct was strong 
in that instance, though without any scientific data for 
its guidance, and with ‘appli: unces vastly inferior to those | 
which are now at our command. We must again say 
that we think this is an undertaking to which a Govern- | 
ment grant might be fairly applied, and to which the 
funds of the City Corporation might very properly con- 
tribute. The commercial prosperity of London is not 
altogether so secure as to render the discovery of coal in 
the ‘neighbourhood of the metropolis a matter of small 
importance. 


OUR COLONIES AND THEIR FIBRE PLANTS, 


THE issue by the authorities at Kew of their “‘ Botanical 
Notes,” reminds us as to the many fibre- vielding plants 
grown within our Colonies for which no useful purpose 
has as yet been found. It is most desirable that atten- 
tion should be directed to the adaptation of these to 
other manufactures than the comparatively few for which 
they have hitherto been found suitable. The number of 
fibre-yielding plants included in the Kew list is very 
great, but for only a limited number has employment yet 
been discovered. There can be no doubt that, were such 
employment possible, a very great and much-to-be- 
desired impetus would be given to the industries of our 
tropical and subtropical Colonies. That this has yet to be 
sought for is certainly due in great measure to the fact that, 
hitherto, attention has been almost exclusiv ely directed 
to the capacity of the fibres for working up into 
textile fabrics. In the cases of very many known plants 
these are too short for application to such purposes, and 
it seems to us that there has been too great a readiness 
on that account to cast such plants aside as being of 
no economic value. In other instances the use of many 
of them has been delayed consequent upon mechanical 
difficulties in the efficient separation of the fibre from its 
enveloping integuments; but many successful efforts have 
been made to overcome these; and, as to one of them— 
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| that dealing with the highly valuable “ Ramie ”—we haye 
< lately published drawings and descriptions. 
But it is to an alternative use to which many fibrous 
| plants are adapted, but as to which science has not 
| as yet discovered a means for making available for textile 
manufacture, that we desire to call attention. There are 
many of these, it is very possible, that could under no 
conditions of treatment be rendered capable of use for 
this latter purpose. It by no means follows therefrom 
that they must be ignored as altogether industri: ally 
valueless. Of course many of them “have already been 
adapted to certain mi wmuiactures, chief among which 
may be named that of paper; but it is scarcely likely, to 
judge from the results of present experience, that either 
India or our Colonies are likely to compete successfully 
with the mills of Europe in the production of at least the 
finer descriptions of paper. Nevertheless it is to the 
reduction of the many fibrous plants and grasses grown 
in such countries to the condition of pulp that we m: Ly 
look for a wide extension of the industries available for 
the employment of their already teeming, and rapidly 
increasing, population. An infinite variety of such plants 
and grasses grow in wild profusion in our tropic: ul Colonies, 
which, while producing no fibre suitable for the weaving 
of textiles, are admirably adapted when pulped for the 
manufacture of materials now coming largely into demand, 
We would specially instance among these the strawboard, 
which is now imported into England at the rate, we 
believe, of thousands of tons weekly. The demand for 
| this board comes from a variety of trades, and new uses 
| are daily being found for it. As among the latter we may 
mention that we were but recently invited to inspect a 
newly-completed factory, designed for the manufacture of 
tea chests, in which this strawboard takes the place of 
the wood now so difficult to obtain, of a suitable descrip. 
| tion, in the great British-growing tea fields of India and 
Ceylon. We were invited to inspect chests constructed 
of this material which had made the journey home filled 
with tea and been subjected to the ordinary rough usage 
of shipboard, which showed no signs of damage arising 
from that cause, and were quite in a condition to have 
| borne a second, and probably even a third journey. 
| Now this strawboard finds no place among our home 
}mannufactures. When we hear, as we do, of cattle upon 
British farms having to be fed throughout the winter 
upon straw imported into this country from America, it 
is easy to be understood that a local supply of the raw 
material could not be economically obtained. As a matter 
of fact, the existing large demand in these islands for this 
new material has to be supplied from the great wheat- 
fields of the Continent, and mainly, we are told, from 
factories erected in their proximity in Holland. Year by 
year we may be sure the straw growth in these countries 
| will be more and more absorbed for the support of live 
stock, with the result following that the price, both of the 
raw material and of the manufactured article, must largely 
increase. If it can pay the British factory to import, as 
it does, the raw material from abroad, and to send it out 
| from here all the way to Assam and Ceylon, how much 
more would it pay to produce it in those and other countries, 
the vast plains of which are covered with a profuse natural 
growth of plants and grasses affording an efficient substitute 
for the wheat-straw daily growing scarcer among ourselves. 
Independently of such an advantage, below most of the 
hilly ranges to be found in nearly all our Colonies there is 
an abundance of water- -power available on sites situated in 
the midst of the vast plains covered with mana, lemon, 
guinea, and other fibrous grasses. Apart from the special 
instance we have named, there is always a demand for 
coarse papers suitable for the envelopment of exports of 
many kinds. Thousands of tons of such papers are 
annually shipped from this country to our Colonies, to be 
returned to it as a covering to the productions of those 
| Colonies. With the raw material profusely, provided 
| within their own boundaries, and now left to rot un- 
| heeded year after year, it must certainly be desirable 
| to undertake its local utilisation, and so largely to save 
upon the remittances now made from our “Colonies to 
Europe to pay for material which might be provided upon 
the spot. Were this done, millions of acres for which now 
there exists no cultivation or employment, could be turned 
| to useful account, with the highest results to the native 
| populations. It is because we feel how too exclusively 
| thought has been given to the employment of tropically- 
grown fibres only as a material for textile manufacture 
that we have thought it desirable to bring an eligible 
alternative prominently under notice. Pulping 
machinery of recent invention can now deal with what 
was formerly supposed to be quite intractable material, 
while thousands of new uses have been found to which 
the results produced by it may be applied. 








THE LULL IN SHIPPING AND BUILDING, 


Very few orders are now being booked by shipbuilders, and 
this is inducing the inquiry whether we shall have a period 
of dulness in that — as the orders that are in course of 
execution are worked off. It is a question which is im- 
portant in its bearing on shipbuilding and shipping, and also 
on allied industries, such as the iron trade. It is tolerably 
certain that the relatively high price of vessels must check 
some orders. A cargo steamer may be profitable when it 
can be had for, say, £24,000, that would not give an 
adequate return when the price of £30,000 had to be 
paid for it; and for the past six weeks or so there 
has been some doubt as to the endurance of these high 
prices, because there have been rather serious drops 
in the prices of both crude iron, and in a smaller degree 
of manufactured iron. Naturally orders have been held off, 
and still are being; but it is evident that this cannot be con- 
tinued indefinitely, and that these orders that are merely 
postponed must be given out, though there are others that 
might have been given in a time of low prices that will not 
now be given. Still the work that is in hand is sufficient, 
generally speaking, for the first half of this year. Durirg 
that time some orders will be booked. There are losses that 
will have to be replaced, and there are new trades 
in a continual progress of development which will 








It is quite probable that 


call for additional tonnage. 
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we shall see @ check to what may be called the whole- 
gale ordering of vessels that was known last year; and 
it may be probable that the work in the latter part 
of the year will be more from hand to mouth than it has 
peen of late. But there are shipbuilding contracts for the 
Navy placed with some of the chief shipbuilding firms, and 
these will not only give continued activity to these firms for 
some time to come, but it will lessen their facilities for other 
work, and thus lessen the competition with firms that have 
not such orders. There seems little doubt, also, that the 
orders for the great lines will be continued, for the flow of 
the higher-paid passenger traffic over the seas endures, and 
that will tempt the expenditure of more capital in the build- 
ing of still faster vessels. Altogether, there seems some 
ground to hope that there will be activity in shipbuilding 
for some time to come. So far,the freight market has taken 
up all the tonnage that has been placed upon it with very little 
reduction in the rates of freight. This year the expenses of 
working will be rather heavier, chiefly because coal and wages 
are higher, and shipowners will have to work more economi- 
cally to obtain fair results; but on the whole a satisfactory 
year to the shipowner seems probable, if less so than last 
year. Extent of harvests and expansion of trade may in some 
measure affect the outlook; but broadly put, and noting the 
fall in the price of crude iron and of manufactured iron and 
steel of late, it is ese ee that some fresh orders in ship- 
building will be booked sufficient to prolong the activity that 
the trade has known of late. 


UTILISING THE WATER POWER OF THE RHINE, 


Tur idea conceived in 1883 of utilising the force of the 
Rhine for transmission to electrically arranged machines in 
Baden, and for driving wheels in Switzerland, was originally 
confined to a very limited district in Basel and its vicinity. 
It being found that other points offered much more favour- 
able conditions, a company has been organised to carry out 
the scheme on a more extended scale. According to the 
United ‘states Consul at Mannheim, some of the best houses 
in Baden and Switzerland are interested in the project, the 
money required has been guaranteed, and if the present 
enterprise be successful, the experiment will be repeated on 
every mile of the Rhine from Switzerland to Holland. The 
works on the German and Swiss sides of the river are all that 
could be desired, and cost over £455,000. Of this sum, 
42°6 per cent. was for earthwork, excavating, &c., stonework 
and wall building; 21 per cent. electrical apparatus, 17 per 
cent. sundry expenses; 7 per cent. sluices, transmitters, and 
turbines; 6 per cent. purchase of rights, 4 per cent. purchase 
of land, 1:3 per cent. machine, or engine-house and office; 
1:1 per cent. direction of works. The canal in which the 
water producing the power is to run is 2°67 miles long, 
127ft. 10}in. wide, and has at each side a water path for 
rafts, and near the turbine wheel basin a raft sluice, through 
which the fish have free ingress and egress. The bottom of 
the canal will be of stone, the net fall 11ft. 74in., or 1 in 
1214, and the flow of water 262 cubic yards per second. 
This is to turn turbine wheels, and is expected to yield a useful 
effect of 75 per cent. The water power is calculated at about 
9440-horse power, of which the turbines are to take up and 
the wires transmit 7000. This amount is to be transmitted to 
the factories, mills, and workshops, and, after allowing for 
25 per cent. loss in transmission, there remains 5000-horse 
power for driving wheels and producing light. A large part 
of the power to be produced has been subscribed for, and the 
enterprise will perhaps be a paying one. The expected 
annual income is estimated at £82,000, of which £64,000 is 
for power at ‘768d. a horse-power per hour; and £18,000 for 
light, at £1 4s. per light. The annual expenses, including 
interest, or amount towards decrease of debt, are estimated 
at £16,000, giving a balance of £66,000, equal to 14°34 per 
cent. on the capital invested. The value of the shares was 
£20, and they were put on the market at £22. During con- 
struction of the works 5 per cent. interest was allowed on the 
paid-up capital. The division of the profits is to be 10 per 
cent. toa reserve fund, 5 per cent. to the directors, and the 
remainder as may be decided at meetings of the shareholders. 
The rapidity with which dynamos and other electrical 
machines are being brought to perfection, the possibility of 
adding electric light, as well as power, to the results, where 
coal is excessively dear, convinced those interested that elec- 
tricity was, of all means, the best for carrying out the design 
of utilising the force of the Rhine in driving machinery. 


THE PROGRESS OF BASIC STEEL. 


THE undeniable advantages the Thomas-Gilchrist steels 
possess for certain uses in connection with the engineering 
and some other trades, renders the yearly official statistics 
which are issued as to its progress a matter of considerable 
interest. It is satisfactory to learn from the annual state- 
ment just issued that the total make of steel and ingot iron 
from phosphoric pig, under the basic or Thomas-Gilchrist 
process, during the twelve months ending December 31st 
last, exceeded the make for the twelve months previous by 
over 320,000 tons, the make for the year having been con- 
siderably over 24 million tons. This brings the total produc- 
tion of basic steel to the close of last year up to nearly 
11 million tons. The exact figures for the make of last year 
are 2,274,552 tons—increase 321,318 tons; total production 
to close of last year, 10,845,000 tons. Of lastryear’s make, no 
fewer than 1,764,639 tons were ingot iron containing.under 
‘17 per cent. of carbon. It is very noteworthy, with regard to 
the year’s make, that the combined countries of Germany, 
Luxemburg, and Austria made between them 1,481,642 tons, 
or about three times more than was produced in England, 
which comes second with a make of 493,919 tons. The next 
largest maker is France with 222,392 tons, and then comes 
‘Belgium and other countries,” who together produced 
76,599 tons. In the case of all these countries last year’s 
make is a very considerable increase over that of the year 
previous ; and an especially satisfactory feature of the return 
is that the quantity of metal in which the carbon is kept 
down to under 17 per cent. was much greater last year in 
proportion to the total make than it was in 1888. In a time 
when everything seems to be grist which comes to the mill 
of the manufacturer of artificial manures—including even 
cargoes of mummy cats from Egypt—it is worthy of note 
that the 24 million tons of basic steel produced last year 
yielded 700,000 tons of slag, most of which was used as a 
ee containing, as it did, about 86 per cent. of phosphate 
of lime, 


THE CATASTROPHE ON BOARD THE BARRACOUTA. 

A most deplorable catastrophe has befallen H.M.S. Barra- 
couta. This vessel is one of four new cruisers designed for 
the Government by Mr. W. H. White, Director of Naval Con- 
struction, and was launched at Sheerness Dockyard in April 





last. She has been supplied and fitted with triple-expansion 
engines by the Palmer Shipbuilding Company, of Jarrow-on- 
Tyne, which are estimated to develope 3000-horse power, 
with a speed of 164 knots per hour, under forced draught, and 
1900-horse power, with a speed of 15 knots per hour, under 
natural draught. The Barracouta left Sheerness Harbour at 
7 a.m. on Friday, the 7th inst., for an eight hours’ steam 
trial, and all went well until she was off Margate, when 
flames rushed from certain furnaces in the port stokehold. 
Ten men were grievously burned, and one has since died. 
Every attention was given to the injured by the surgeon on 
board. The pressure was reduced from 150 1b. to 75 1b., and 
the vessel returned to Sheerness, all the boilers working well. 
The greatest reticence is observed by the authorities, and it 
is impossible to say to what the accident was due. The 
ship is fitted with forced draught, and closed stokeholds, 
and at the time of the accident there was half an 
inch air pressure. The indications are that a gas explo- 
sion took place in the combustion chamber of one of the 
boilers, blowing the fire doors open. Such explosions are 
rare, but not unknown. Not many years since, an engine- 
driver on one of the principal English railways was killed by 
a gas explosion in the fire-box. A coroner’s inquest has been 
opened, and adjourned until the injured men, who are pro- 
gressing favourably, shall be in a position to give evidence. 
Meanwhile the stokehold has been officially sealed up, and a 
sentry has been placed over it. 


SHIPBUILDING IN SCOTLAND, 


THE month of January has been notable in Scotch ship- 
building centres for an almost entire absence of new work, 
and for an almost complete suspension even of inquiries. 
Only four vessels have been ordered from Scotch builders 
during the month—two from Clyde firms, together not 
exceeding 1000 tons—which is a most exceptional state of 
matters. The causes of the dearth of new work are doubtless 
to be explained to some extent by the fact that the demand 
for new tonnage has now been nearly met; at least, that the 
need is not so imperative as to justify owners closing with the 
prices which builders are enabled to hold out for by reason of 
the large amount of work on hand, and the present high rates 
of wages and material. The inability of builders to promise 
early, or even definite delivery, is another circumstance 
operating to cause the present dearth of contracts. On the 
whole, perhaps, this state of matters is about the best that 
could possibly exist after such a period of phenomenal 
activity in placing orders as that lately known. It will 
help the general adjustment of shipping affairs, and prolong 
the period of briskness for the shipbuilder, though not, 
perhaps, at the high-pressure rate prevailing for months past. 
The vessels launched from yards in Scotland during the 
month number twenty-one, and measure 23,432 tons—the 
Clyde’s contribution to this total being nineteen vessels of 
19,782 tons. This output is about 6000 tons above the 
average January output over a period of ten years. The 
figure for February will be much larger, embracing as it will, 
the 8800 tons of the Normania, the Hamburg-American 
Steam Packet Company’s new flyer, to be launched from the 
stocks of the Fairfield yard. 
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Kalendar fuer Maschinen-Ingenieure, 1890. Unter Mit- 
wirkung bewaehrter Ingenieure, herausgegeben von WIL- 
HELM Henrich Uuntanp. Sechzehnter Jahrgang. 
Dresden ; Gerhard Knehtmann. 

In this engineers’ pocket-book and diary, which is only 
six and a-half by four inches, and about three-quarter 
inch in thickness, there are 663 illustrations of the 
text, besides a map of Middle Europe. ‘These illustra- 
tions are small, very clear, and ample, whether they be 
diagrams or illustrations of parts of machinery or whole 
machines, or apparatus, or boilers. The book itself—not 
its titlk—reminds one of many very old-fashioned titles, 
for it seems to be “ the whole art of the” engineer. As 
far as mechanical engineering can be reduced to a system 
of types of construction, and to strings of well-arranged 
formule and diagrams, it is done in this book. It isa 
wonderfully perfect memorandum book of mechanical 
engineering matters, and English engineering literature 
would be the better for the possession of such a year- 
book. It is, however, rather noteworthy that there is an 
implied assumption of permanence in the design of 
Corliss and other trip engines, of elephant boilers, engine 
parts, pumps, and water wheels. So long as this is so, 
of course, an engineer with no originality will find books 
such as this invaluable, while the originating engineer, as 
a rule, finds no pocket-book of formule or collated types 
of much assistance. But even to use this book a man 
must have engineering knowledge. As this volume is so 
excellent from a mechanical engineering point of view, it 
may be questioned whether the few pages on bridges 
would not be just as well omitted, as sundry diagrams 
showing the common types of girders as used up to about 
165ft. span, with their names, and one or two expressions 
relating to weights and sections, are not much use, and 
do not avoid the necessity for turning to books that do 
deal with the subject. 


The Colonial Year Book, for the Year 1890. By A. J. R. 
TRENDELL, C.M.G., with an introduction by J. R. SEELEY, 
M.A. London: Sampson, Low and Co. 1890. 

On its subject this is an attractive and very useful year 

book. It gives the history and development of the 

British Colonies, the natural and industrial resources, 

climate, means of reaching them and travelling in them, 

and shipment of merchandise, with great completeness. 

The information is, we are told, based upon official re- 

turns, and brought to date. The introduction by Professor 

J. R. Seeley is in effect a history of colonisation. The 

Colonies are described in alphabetical order, and the 

editor has thought it most convenient to bring the scat- 

tered islands of the archipelago which have been acquired 
by us under the new name of the British Sporades of the 

Central Pacific. 

Special and well executed maps have been prepared for 
the work by Mr. E. Stanford, in which the latest informa- 
tion appears. In an appendix there are articles upon the 
Royal Colonial Institute, Imperial Institute, Imperial 





Federation League, Emigrants’ Information Office, and 
various societies maintained to promote Colonial interests. 
We could wish, and every reader will wish, that the 
whole of the advertisement pages had been put at the 
end of the volume. 


Spon’s Engineers’ Price Book, giving Tables for Estimating 
Cost of Materials and Labour on Current Prices, and many 
useful Formule for the use of Engineers and Shipbuilders, 
together with a List of Members of the various Engineering 
Societies throughout the United Kingdom. London: E. and 
F.N. Spon. 8vo., 444 pp. 

Tuis is rather a curious, but in some respects useful, com- 
pilation. It commences with extracts from the Board of 
Trade instructions to its surveyors, on boilers, rivetted 
joints, spare gear, safety valves, &c. &c.. These are followed 
by Lloyd’s rules on the same and other subjects. Calcula- 
tions and tables of ships’ speeds follow, and a specification 
of a triple expansion marine engine and boilers is given 
next. The detailed cost of the hull of a steamship and of 
engines and boilers is supplied, the prices in almost all cases 
being far below those which would be quoted to-day, for 
we have had this book’a long time, though only now 
noticing it. The Clyde minimum jobbing rates are given 
as near as possible, and engineers’ and iron shipbuilders’ 
piecework prices are also given, followed by locomotive 
piecework and the prices of a very varied assortment of 
materials used by marine and locomotive engineers and 
shipbuilders. The concluding parts of the book are the 
lists of members referred to in the title page. 








PASSENGER ENGINE — WATERFORD AND 
LIMERICK RAILWAY. 

THE supplement we publish this week illustrates one of 
a new class of engines, constructed by Messrs. Dubs and Co., 
Glasgow, from the designs of Mr. John G. Robinson, Loco- 
motive Superintendent of the Waterford and Limerick Rail- 
way. The engine is of the Irish gauge, 5ft. 3in., and it will 
be seen that there are points in which it resembles Mr. 
Stirling’s engines on the South-Eastern, while the leading 
springs are of the Gooch or Great Western type. 

The engine we illustrate is named after the present chair- 
man of the line, Sir Jas. Spaight, J.P. The following are the 
principal dimensions :— 


Diameter ofcylinder .. .. .. .. .. «. «- vin. 
Givekeel piefom 2... 2, 6s te ee te oe SO 
Diameter of wheels coupled .. .. .. .. .. Oft. 


Diameter of leading wheels .. .. .. .. .. 4ft. 
Working pressure... .. .. .. «. 150 Ib. per sq. in. 
Heating surface in tubes, brass. . 1000 square feet 


_ PSE OTS fas on” as “at RE as 
Tote heating eutinc® .. .. «2 as os ee os TO = 
Area of grate .. .. .. . 18 ” ” 


Weight of engine in working order, 36 tons 9 cwt. 1 qr., dis- 
tributed thus :— 
Tons cwt. qrs. 


Leading wheels a a ee ae ee: 14 2 
Driving a ey a) ane CE ee, ele gp ee Se 10 2 
Trailing ,, oe 5 war see 4 1 


The automatic vacuum brake is fitted to the coupled wheels 
and tender wheels. The leading jaxle is fitted with travers- 
ing axle-boxes with inside and outside bearings, the weight 
being distributed on the springs as follows :— 


Tons cwt. qrs. Ib. 

Weight on two outside leading springs .. .. 5 3 18 

Weight on two inside leading springs .. .. 4 7 1 18 
Weight of two wheels, one axle and four axle- 

boxes... so ee a 2 2 0 20 


The tender holds 2000 gallons of water, and 33 tons of coal. 
It is carried on six wheels, and weighs full 22} tons. The 
total wheel base of engine and tender is 35ft. 2in. In another 
impression we shall give detailed illustrations of this engine, 
which is admirably adapted for the work it has to perform. 
The engine has given entire satisfaction, and reflects great 
credit on the builders for workmanship and finish. 








Roya AGRICULTURAL SociETy.—A new list of members of this 
Society has been sent out by the Secretary, Mr. Ernest Clarke, and 
it is a very big list, and perhaps contains a larger number of the 
names of influential men than that of any other society. The total 
number of members, including honorary members, governors and 
life governors, was, at the end of December last, 10,896. 

ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE. — The 
opening meeting of the spring session of this club was held at the 
Durham College of Science on Wednesday evening, January 29th, 
when Mr. John H. Barker read a paper on ‘‘ Locomotive Repairing.” 
A table of expenditure compiled from eight of the leading railway 
companies was submitted and commented upon, and from it the 
cost of repairs per engine and per train mile was shown to vary 
from 4°62d. to 1°9d., and the train mile per engine from 21,432 on 
the Great Eastern Railway to 14,418 on the Sheffield and Yorkshire 
Railway. The author pointed out, however, that such a table wes 
very misleading, as so many incorrect statements were employed 
for convenience in arranging capital and revenue accounts, conse- 
quently it was extremely difficult to make a truthful comparison. 
Duplicate engines are the chief cause of this unreliability of the 
reports, it being mentioned that very few railway companies make 
any return for them. The Great Northern, for instance, divides 
the total mileage run amongst 799 locomotives only, but that 
number should in reality be raised to 842, seeing that there are 
forty-three duplicates omitted. Particular emphasis was laid on 
the fact of there being much more room for economy in repairs 
and renewals than in coal consumption, the former averaging 15d. 
per mile, while the latter is nearly 3d. Plans for laying out and 
arranging engine works were gone into, the author pointing out 
and discussing the chief advantages of each system referred to. 
The method of repairing each of the important parts of a locomo- 
tive was next explained, and the manner in which each part wears 
was pointed out, and suggestions made as to the best way of 
designing to prevent or minimise wear. Touching upon the life 
and composition of tires, the reasons of failure and rapid wear 
were pointed out, and the author advocated steel of even a higher 
tensile strain than that at present in use—47 tons per square inch. 
Solid brass axle-boxes were stated to be far more durable than 
those commonly employed, and a case was cited of such a box 
having run for over sixteen years without repairs. Adverting to 
the cylinders, the author commented upon the method of r¢ pairing 
them, he also drew attention to the life and composition ot valves, 
the amount of friction and durability of the valve gear, and a 
North-Eastern Railway engine was mentioned as having run 
twenty-five years without any repairs to her valve gear, and some 
very good performances of Joy’s gear were also mentioned. The 
splendid running of the ‘‘ Charles Dickens” and several of the 
London and, North-Western Railway compounds was alluded to, 
the former being said to be at the rate of 106,224 miles per arnum, 
The paper concluded with a few general remarks upon the man- 
agement of men and upon their general welfare, the author warmly 
advocating promotion by merit rather than by seniority. 














138 THE ENGINEER. Fes. 14, 1890, 


THE STANLEY EXHIBITION OF CYCLES, 1890. | position. From Fig. 14, which illustrates this machine, | wheel, which arrangement seems to answer the Purpose wel]: 
Concluded from page 108.) | it will be seen that it is adapted for the use _of | but in the face of the arrangement shown by Dearlove three 

(Concluded from page 10S. | women as well as men, a feature very few spring | years ago itcannot be said to be entirely novel; and second] 
Mr. Loverace, of Henstridge, showed a rear -driving | frame cycles possess. The main frame of this machine | the “Juno” safety, by the Metropolitan Machinists Co vs 
safety bicycle, specially adapted for the use of ladies, which | is divided in two parts, one carrying the seat, pedal crank | illustrated by Fig. 20. In this machine the extension ‘ae 
he calls The Little Wonder. This machine is illustrated by | axle, and steering head and handle bar, and the other carry- | fork carrying the steering-wheel works loosely in the steeri : 
Fig. 12. It will be seen that it possesses many novel features, ! ing the driving wheel. This latter part A is fulcrated to the | post against a spring, and unity of action is maintained . 











other part at the pedal crank axle, and an extension B runs 
forward and acts on a spring contained in the curved back- 
bone. The front fork is connected to the steering post by 
means of a shackle and socket, and its 
motion is controlled by a spring as illus- 
trated. The Coventry Machinists Com- 
pany also shows a safety with a spring 
frame in which the seat, pedal crank 
axle, and handle bar have no movement 
with respect to each other. The action 
of this frame will be apparent on refer- 
ring to Fig. 15, which illustrates the 
machine. The Fleetwing Cycle Company 
exhibits the machine illustrated by Fig. 16, 
which attains the same end in another 
manner. 

A foreign firm, Messrs. Samuels and Co., 
of Amsterdam, show a very neat anti- 
vibration safety which they term the 
“ Buckjumper.” It will be seen from 
Fig. 17, which illustrates this machine, 
that springs are applied at once to the 
source of vibration, viz., the point of 
: ; connections of the wheels with the 
ee = , 7 frame. This has the merit of retain- 
rear-driving safety bicycle demands the use of some device | ing all the original rigidity of the frame, and it seems | fitting to their cycles an anti-vibration handle _ bar, 
for the suppression of vibration, and there is hardly a maker } to answer its purpose in a very effective manner. This,} which has the merit of extreme simplicity. The bar is 
of this type of machine who has not provided in some way | by the way, is the first time a firm of foreign manufac- | mounted loose in its socket, and carries a tongue operat- 
or another to overcome this defect. The Whippet, manu- | turers have exhibited at this annual exhibition, and Hol-| ing on a spring contained in the steering post, and 


means of shackle links connecting the crown of the fork with 
the base of the steering post. 
Messrs. Rudge and Co., amongst other makers, are 


the most useful of which are the steering lock and the spring 
luggage carrier mounted immediately over the front fork. 
As we predicted last year, the particular construction of the 


























Fig. 18 
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factured by Messrs. Linley and Biggs, still retains its 


supremacy as the anti-vibration machine par excellence, and 
the firm have this year carried out the same principle in a 


capable of adjustment by a screw in the base of the said pcst. 
The handles are therefore free to move downwards against 
the spring, but are rigid against an upward pull. Messrs. 


land is certainly the last country in the world from which 
we expected competition. The machines, however, exhibited 
by Messrs. Samuels and Co. are so well designed and finished 
that competition from this quarter 
must not be under-rated, more es- 
pecially when it is considered that 
these manufacturers are, in their 
own country, unfettered with 
patent monopolies, and have the 
advantage of cheap labour. 











Messrs. Cooper Kitchen, and Co. 
exhibited a novel form of spring 
frame in which the members are 
made of spring steel, thereby 
avoiding the use of any joints or 
hinges. We think this a decidedly 
good thing. Mr. Cousens also 
exhibited a safety with a frame 
constructed of spring steel, the 
whole frame being so designed to 
give the desired elasticity without 
the use of controlling springs. 
Mr. J. Marston showed the ma- 
chine illustrated by Fig. 18, in 
which the wheels are allowed an 
elastic movement while retaining os 

the rigidity of the main frame. es — ; 
direct front-steering tricycle, which we illustrate by Fig. 13. Many other firms exhibited machines with spring forks or ; Tibly and Marks attain the same end in the manner illus- 
It is an essential feature in a spring frame cycle that | devices attached to the steering wheel, but only two | trated by Fig. 21; the steering post A carrying the trans- 
the relative positions of the seat, pedal crank axle, and | calljfor any special mention :—First, that illustrated by Fig.19, | verse handle bar is; mounted loogsely{in the socket B, 
handle bar do not move. After the Whippet, we think | manufactured by Ashton, James, and Co., in which the steer- | and is controlled by springs E, acting between two arms or 
that a new machine, manufactured by the Midland Cycle | ing wheel is earried in a double fork running fore and aft, | plates C and D, carried by the steering post and socket re- 
Company, called the Sublime, is fairly entitled to a premier | and supported by a curyed tube running over the top of the | spectively. Messrs. Humber and Co, still use their well- 
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known and effective spring fork, and give the rider increased 
cushioning on the rear part by means of a spring seat 
pillar, as illustrated by Fig. 22, which is an adaptation of the 
principle of their spring fork. The Quadrant Cycle Compariy 


but 37 Ib. all complete. The Howe Cycle Company 
show, for the first time, a machine of this type, having 
a novel form of differential steering. We illustrate this 
machine by Fig. 26. The Coventry Machinists Com- 


also give increased cushioning at the seat by means of the | pany exhibited the most radical novelty in tricycle con- 


novel spring illustrated by Fig. 23. 





are inclined to think that this spring must pitch the rider 
forward, as its action does not seem to be directly vertical ; 
with machines having sloping seat pillar supports this defect 
may not be so apparent. Nothing novel was exhibited in the 


way of tandem bicycles, the “ Lightning”’ pattern, as described | 


by us in the report of previous exhibitions, has been univer- 
sally adopted by the trade. Messrs. Pullinger and Co. show a 


Fig. 21 
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modification of this machine adapted for three riders, which | 


we illustrate by Fig. 24. 

In tricycles little novelty is to be seen. The Fleetwing 
Cycle Company show a machine which is illustrated by 
Fig. 25. In this machine, the part of the main frame carry- 
ing the driving wheels and pedal crank axle is not rigid with 
the remaining part of the frame, but is so connected with it 
that the side tipping due to the driving wheels passing over 


Fig. 26 





Without trying this, we | struction, which they call aswing frame tricycle. On reference 


to Fig. 27, which illustrates this machine, it will be seen that 
that part of the frame carrying the seat and the steering 
head and handle bar, is “fulcrated’’ to the part carrying 
the driving wheels and pedal crank axle, so that it can rock 
sideways. It will, therefore, be apparent that the rider would 
have to balance himself as on a bicycle, and the objects 
appear to be to avoid the objectionable side oscillation caused 





il will 


by the two driving wheels when passing over rough ground, 


and to allow the rider to readily bring his centre of gravity | 


inwards when the machine is running on a curve. From a 


short trial of this machine in one of the corridors, we think | 


there is something in it, and we await with interest an 
extended trial on the road, as, if it proves as successful in 
actual practice as our short trial warrants us thinking, it will 
produce a veritable revolution in tricycle construction. 


Fix. 27 








cyclist corps of the Royal Marines, which seem to leave only 
one thing to be desired, and that is the carrying of the rifle 
in a central position on the machine. The Civil and Military 
Cycle Supply Association show machines fitted with Watkin’s 
patent stand gear and central supports for the rifle. : 
Turning to details of construction, one point that requires 


Fig. 26 





to be particularly efficient in rear-driving bicycles is the 
device for adjusting the tension of the driving chain, and 
| many and various are the dodges for effecting this. When it 


Fig. 22 





is considered that the average rider of a cycle is not a 
mechanic, and that it is more easy to get the chain 
wheels out: offfline{than to retain them in line during 


Fig. 30 
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obstacles is not imparted to the saddle, so that the position] In cycles for military purposes no very great change has 


of the rider is not disturbed by such influences. 

The type of tricycle with a single rear driving wheel and a 
pair of front steering wheels with a differential steering 
device, still retains its popularity, and the Crypto Cycle 
Company had on view a perfect gem of this type, weighing 


been wrought during the year. The absence of multicycles 
for this purpose justifies the supposition that practice has 
proved that it is unadvisable to mount more than—at the 
most—two men on one machine. Messrs. Hillman, Herbert, 
and Cooper had on view fac-similes of machines built for the 


| 


HALF FULL SISE 


adjustment, it will be seen that there is plenty of 
| scope for the inventor. The device illustrated by Fig. 28 
lis that used by the St. George’s Engineering Company, 
| and is a great improvement on the method usually adopted. 
|The axle of the driving wheel is encircled by a washer, 
which has a threaded fang which passes through a hole 
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| 
or slot in the rear of the slotted end of the main fork. | 
The position of the axle is adjusted by means of the 
nut B, and when the desired adjustment is obtained the axle | 
is locked to the frame by the nut A. Messrs. Buckingham | 
and Adams also showed a very ingenious device for this | 
purpose, which is illustrated by Fig. 29. It consists in | 
mounting on the ends of the axle of the driving wheel small | 
excentric discs, which are adapted to bear against pins | 
or studs on the frame, and so force the axle rearwards, | 
when it is turned for the purpose of adjusting the | 
driving chain. Several two-speed gears were exhibited, | 
but beyond being different in the details of construc- 
tion, they possessed no advantages over gears already 
placed on the market. In cranks a decided novelty was to 
be seen on the stands of many of the leading makers. The 
new crank, which is the invention of Mr. F. Southard, of | 
Southampton, is much lighter in weight and smaller in 
section than the existing types of cranks, and is, moreover, 
said to be considerably stronger. A Southard crank, 
weighing 7 0z., bears a twisting strain on the pedal of 3401b. 
without setting, while the ordinary crank, weighing 16 oz., 
will only bear a twisting strain of 260lb. This increased 
strength is obtained by twisting the cold stampings or 
forgings through an angle of about 180deg. The fibre 
or grain of the metal is thus twisted in one direction, 
and each of a pair of cranks is twisted in an opposite 
direction to the other, so that the cranks are right 
and left-handed, and are so fixed to the pedal crank 
axle that the strain on them is in the direction of the | 
twist, as it is obvious that in the other direction they | 
would be exceeding weak. We are having a pair of these | 
cranks fitted to one of our mounts, with a view to practically | 
testing this new innovation. One manufacturer had on view 
a compound tire of steel and rubber, the rubber being appa- | 
rently a tire of the usual type fixed in an ordinary rim, but | 
having on its exterior face a steel tire of a crescent section. 
This is not altogether a new idea, and we do not anticipate 
that it offers material advantages over the plain rubber tire. 
In fittings several ingenious novelties were exhibited. On 
the stand of Messrs. Linley and Biggs was Mr. Chater Lea's | 
chain guard, which consists of a flanged rubber band made | 
to fit over the driving chain and travel round with it. This 
appears to be a good thing so long as it can be kept free from | 


o 


Fig. 


trates this, it will be seen that the front part of the leather 
seat is mounted on an arm, which acts on a spring contained 
in the tubular underframe of the saddle. The Holophote 
Lamp Company showed a decided improvement in lamps; 
amongst its other good features, it had a parabolic reflector 
combined with a bull’s-eye lens, which increased the light 
immensely—in fact, we have never seen a cycle lamp which 
gives even half so intense a light. 


Fig. 32 





The Signal Cyclometer Company showed a new type of 
cyclometer with shifting figures instead of rotating indices, 
the audible signal at the completion of each mile—a feature 
which has made this instrument so popular—is of course 
retained. Fig. 32 illustrates the latest pattern of this useful 
instrument. Mr. T. M. Hall exhibited what we believe 
will prove to be a really practical water cycle, if 
a boat propelled by leg power can be so designated. Mr. 
Hall seems to have gone into the matter thoroughly, and as 
@ result has produced what is at all events far and away in 


33 





oil, the lubrication of the chain being effected with plumbago 
or other dry lubricant. As to its wear, we cannot speak 
without a trial; but, as it revolves with the chain, its life 
seems to depend solely upon the life of the rubber. Pattis- | 
son’s bifurcated saddle was shown by Messrs. Folly and Webb, 
and from the illustration of it given by Fig. 30, it now seems | 
to have reached a practical state. It is undoubtedly the only 
saddle yet designed that thoroughly avoids all pressure on 
the perineum. The West London Cycle Stores have recently 
introduced what they claim to be the lightest combined 
saddle and spring on the market. From Fig. 31, which illus- 


; front of anything of the sort yet produced, if it does not 


actually reach perfection. It is difficult to form an opinion 
of a thing such as this without an actual trial, and we 
await with interest the opportunity to give ita practical trial. 
Mr. Hall goes in for a boat of narrow beam, and gives the 
necessary stability by adjustable side floats. The boat is 
propelled by means of paddle-wheels with feathering floats of 
a novel type, the wheels being actuated by rotary pedals by 
one or two riders, and the steering is effected through the 
medium of a transverse handle a la bicycle. Fig. 33 illus- 
trates Mr. Hall’s water cycle. 
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Street lridges.—The city of New York has granted permission to 
the Jersey Certral Railroad and the Pennsylvania to build foot- 
bridges across West-street, toenable passengers toand from the rail- 
way ferry boats to avoid the difficult and dangerous crossing of this 
busy and crowded water-front thoroughfare. The bridges are to 
be of iron or steel, and the plans are to be submitted to the Board 
of Street Opening and Improvement. The bridge for the Jersey 
Central Railroad is to be 8lft. clear span, 8ft. wide, 8ft. 
deep, clear headway 16ft. The bridge for the Pennsylvania 
Railroad is to be 100ft. span, 13ft. wide, 8ft. deep, clear 
headway 16ft. No post, pier, or stairway to be placed 
in the road or sidewalk, and permission for the necessary piers, 
&c., on the pier line to be obtained from the Docks Department. 
The bridges are to have a capacity to carry a moving load of 100 lb. 
per square foot. A railing 44ft. high is to be on each side, and 
the bridges are to be covered. The bridges are to be free and 
open to the general public. No peddlers or advertising signs are 
to be placed on the structures. The railroad companies are to | 
give each a bond of 25,000 dols. to the city, to keep the structures | 
im repair at their own expense, and to hold the city harmless from | 
all damages to persons and property in consequence of the con- | 
struction of the bridges. The bridges will end in buildings on | 
West-street, purchased or leased by the companies; ticket offices, 
baggage and express rooms, &c., will be provided in these build- | 
ings. At present the crowds of railway passengers and others to | 
and from the steamers which ferry them across the Hudson River, | 
between New York and Jersey city, have to make their way across | 
West-street through lines of heavy teams, wagons, horse cars, &c., 
and in bad weather the discomfort is very great. 

New torpedo boat.—A new torpedo boat for the United States | 
Navy has recently been launched, being the first sea-going torpedo | 
boat of the new navy. She is named the Cushing, after the naval 
officer who torpedoed the Albemarle frigate during the civil war. 
Length overall, 138ft.; breadth at water-line, 14ft.; extreme beam, 
15ft.; depth of hold, 9-21ft.; ordinary draught, 4}ft.; displace- 
ment, 91°34 gross tons. The frames are of steel angles, spaced 
1}ft. centre to centre. The plates are of galvanised steel, fin. to 
jin. thick, moulded and bent to shape cold. There are ten water 
tight bulkheads, dividing the hullintoelevencompartments. Power- 
fulejectors operated by auxiliary engines are connected with thecom- 
partments. Thedeckiselliptical, witha whale-back from the conning 
tower to the bow. There are two separate vertical, direct-acting, 
quadruple-expansion engines ; cylinders, 1]jin., 16in., and three 
of 224in. ; stroke, 15in. The pressure at the high-pressure cylinder 
is 2251b. The crank-shafts are 5in. diameter, in two sections ; line 
and propeller shafts, 54in., with eight thrust collars; all of forged 
steel. The propellers are four-bladed, of bronze, 5Qin. diameter. 
Each engine will develope 800 indicated horse-power, and the speed 
is calculated at 23 knots, with 38001b. of coal consumption per 
hour. Capacity of coal bunkers, 37 tons, sufficient for 3000 miles 
at 10 knots an hour. Steam is supplied by two Thornycroft 
boilers, built by the Continental Ironworks, New York. Forced 
draught will be used, but to insure safety to the firemen, in case 
of a burst tube, a safety valve is provided, opening into the ash- 
~ One boiler is forward and the other aft of the engines. 

ere will be three rapid-fire six-pounder Hotchkiss breech-loading 





rifles, and two or more Gatling guns. The torpedo tubes are at 
the bow, just above the water-line, and the torpedoes will have a 
speed of 40ft. per second. 

The new American Nacy.—The Naval Policy Board, appointed by 


| Mr. Tracy, Secretary of the Navy, has made recommendations for 


a navy of 227 vessels, aggregating 610,035 tons, at a cost of 


| 349,515,000 dols. This includes 67,965,000 dols. already expended, 


and authorises an expenditure of 281,550,000 dols. The list, as 
proposed, is as follows :— 





Cost. 
Tons. ols. 
10 first-class battleships se 10,000 .. .. 56,400,000 
3 third-class battleships .. .. 6,300—7,500 . .. 11,000,000 
8 first-class battleships, limited 
ordmance .. .. .. . 8,000 31,890,009 
12 second - class battleships, 
limited ordnance. : 7,100 52,200,000 
5 third - class battleships, 
limited ordnance. 6,000... . 18,000,090 
6 harbour defence monitors ..  3,815—t,060 25,000,000 
1 cruising monitor 1,900,000 
lit rs ee 19,500,000 
9% thin-armoured cruisers 28,800,000 





4 first-class protected cruisers 
10 first-class protected cruisers 


15,760,000 
28,000,000 






12 second-class protected cruisers 3,000 2 000 

6 third-class protected cruisers 1,700 2,500,000 

10 gun vessels & despatch boats = 550— 4,500,000 
16 torpedo cruisers, including 

Vesuvius, about.. .. 900. .. 7,500,000 

3 torpedo depot artificer ships 5,000 .. .. 6,500,000 

101 torpedo boats .. .. .. .. 65 .. .. 6,565,000 








227 ere eres 610,035 349,515,000 


The Senate Committee on Naval Affairs had a considerable dis- 
cussion as to the desirability of at once building heavy line-of- 
battle ships. The majority approved of the report of the Naval 
Policy Board, while the minority considered that the present 
policy of building gunboats, torpedo boats, and fast cruisers like 
the Boston, Baltimore, Charleston, Atlanta, Chicago, and San 
Francisco should be continued. A Bill has been introduced, pro- 
viding for the building of eight battleships of 7500 tons to 10,000 
tons displacement, two armoured coast defence vessels, three gun- 
boats of 800 tons to 1200 tons displacement, and five first-class 
torpedo boats. To bring the Navy up to the total strength 
suggested in the annual report of the Navy Department would 
involve an annual appropriation for construction and ordnance of 
about 9,000,000 dols. This report suggests a total of twenty 
battleships, twenty coast and harbour defence vessels, and sixty 
cruisers, Of these 100 vessels, forty-two are now built or 
authorised, including twenty-three new unarmoured vessels, eight 
small iron vessels of the old Navy, which will probably continue 
in service, eight coast or harbour defence vessels, and three battle- 
ships. 

Lighthouse.—An iron and steel lighthouse is to be erected by the 
Lighthouse Board on the Outer Diamond Shoal, off Cape Hatteras, 
N.C. The contract will be let July 1st, and the cost is limited to 
500,000 dols. Engineering difficulties have hitherto prevented the 
establishment of a lighthouse, and the Board does not specify in 
what manner the foundation is to be constructed. It is probable 
that an iron caisson 80ft. to 100ft. diameter, with an iron working 





shaft or cylinder in the centre, will be built near the shore, floatey 
and cont out to the shoal, crossing a bar with only 8ft. of wate 
at low tide. The caisson will then be sunk through the sand of t} ; 
shoal to bed rock. Excavation will be carried on at the working 
shaft. When settled to a firm and even bearing the ironwork will 
be carried up, and the entire caisson and tube filled with concret, 
to a height of 30ft. above high-water. Around this will be piled ; 
“rip-rap” of huge granite blocks weighing about two tons each 
Upon this mass of concrete, and anchored firmly to it, will be the 
tower, 150ft. high from low-water mark to the lantern, It wijj 
have ten stories, including the watch-room and lantern, 

Pullman cars are now being built with a sort of observation room 
at each end, the end partition of the car being set back about 5ft 
from the ends of the sides. There is a large window in each pro. 
jecting side. The steps will be covered with a hinged platform 
while the train is in motion, and side gates will be provided. here 
will thus be a safe and convenient platform, the full width of the 
car, and about 8ft. long, 5ft. of which are protected from wind and 
weather. The parlours of these cars occupy one-third the length 
of the car, and have bay windows. 

The Electrical Commission.—A Bill has been introduced in the 
New York State Legislature which provides for the abolition of the 
present Subway Commission and Board of Electrical Control, ang 
the appointment of a commission of three members by the governor, 
One member is to be selected from the party which gave the 
greatest number of votes for governor at the last election ; one 
commissioner is to be an electrical expert. An inspector is to be 
employed, who shall be a civil engineer and electrical expert. The 
commission is to have the general supervision of all telegraph, 
telephone, electric wire, motor, subway, conductor or conduit 
companies or associations, or those which in any way utilise the 
electric fluid for public use or for the purpose of commerce, ]t 
can hold examinations and make investigations, and can compel 
the presentation of all books or papers. Copies of all contracts, 
leases, or agreements are to be supplied by the companies. It can 
also require the carrying out of cs poy or changes in the mode of 
operation. It is especially charged to thoroughly inquire into any 
and all accidents, and the general managers or superintendents of 
the companies are required to give prompt notice of accidents, 








LAUNCHES AND TRIAL TRIPS, 





On Tuesday, February 4th, there was launched from the yard of 
C, S. Swan and Hunter, Wallsend, a steel screw steamer of the 
following dimensions :—Length over all, 240ft.; breadth, 31ft. 6in.; 
depth, 21ft. 10in. The vessel will be classed 100 Al at Lloyd’s, 
under special survey; spar deck type, with cellular double bottom 
all fore and aft for water ballast, and will have accommodation for 
about twenty first-class passengers. Engines will be fitted by the 
Wallsend Slipway and Engineering Company, capable of driving 
the vessel a speed of 14 knots, 

The Britannia was launched on the 23rd January from the yard 
of Laxevags Maskin and Jernskibsbyggeri, Bergen, Norway. Her 
dimensions are as follows:—Extreme length, 275ft.; length between 
perpendiculars, 245ft.; extreme breadth, 34ft. She is to have 
triple-expansion engines from Messrs. Napier, Shanks and Bell, and 
four boilers. The vessel is to be fitted out in a first-class style, for 
the passenger and mail traffic between Newcastle and Bergen, 
The owner of the Britannia, Mr. P. G. Halvsken, has already for 
some years had another steamer, the Norge, running on this line. 

The s.s. Latona, steel screw steamer, built by Messrs. Russell 
and Co., Port Glasgow, was taken on her trial trip on the 8th inst. 
Her dimensions are:— Length, 323ft.; beam, 42ft.; depth, 
23ft. 6in.; and she had a cargo on board. ‘Two runs were made 
on the measured mile on the Clyde, the speed attained being 
10} knots, and the machinery worked very smoothly at seventy- 
two revolutions. The engines, which are by Messrs. Dunsmuir and 
Jackson, of Govan, have cylinders 24in., 39in., and 64in. diameter, 
with a stroke of 45in., and have been built under the superintend- 
ence of Messrs. Flannery and Blakiston, of Liverpool and London. 
The boilers are extra large, double-ended, and gave ample steam 
on the trial. The vessel is owned by Mr. Steeves, of Liverpool, 
and will proceed to Bombay. 

The Government of Chili some three or four years ago decided 
that it was necessary for them as a maritime Power to increase their 
Navy by the addition of a number of vessels of the more modern 
types, it being of the utmost importance to them to be able always 
to keep their communications along their coast open, as from the 
nature of the country there are many of their large towns which are 
almost unapproachable by land, and whose supplies in every way 
depend on the communication by sea. A commission was there- 
fore appointed under the presidency of Rear-Admiral Latorre, and 
sent to Europe with a view of entering into contracts for the vessels 
required, These comprised one very powerful armour-clad ship, 
two swift cruisers, and two powerful torpedo gunboats of the 
Rattlesnake class. Designs and tenders were received from most 
of the principal shipbuilders, both in England and on the 
Continent, and the order for the two gunboats was placed 
with Messrs. Laird Brothers, their design having been selected. 
The first of them was launched on the 10th inst., and will be 
followed by the second in two or three weeks, and the 
machinery for both being quite ready to go on board, it is expected 
they will make their trials in a few weeks. These vessels are an 
enlarged edition of the Rattlesnake, which has shown herself 
from her performance through the mancuvres of 1888 and 188! to 
be a most useful adjunct to the fleet, and which, as is pretty genc- 
rally known, was built by Messrs, Laird. The design is one thit 
combines the seaworthiness of a first-class gunboat with the speed 
and formidable armament of a torpedo boat, but will provide all 
the habitability in which these craft are so deficient. They are 
large enough to undertake distinct, independent operations, or, 
when in concert with the combined fleet, to act as scouts, and 
especially with a view to destroying torpedo-boats of the enemy 
before they can come within range of the fleet to use their tor- 
pedoes effectively. Her dimensions are :—Length over all, 240ft.; 
breadth, 27ft. 6in.; with a maximum draught of water, 9ft. to 10ft. 
They will be fitted with two — of triple expansion surface-con- 
densing engines, with four boilers of the locomotive type, and 
when working under forced draught will be capable of exerting 
4500-horse power, with which a speed of twenty-one knots is 
expected. The armament will consist of three Hotchkiss’ 
14-pounder and four 38-pounder quick-firing guns, two of the 
former being arranged on the forecastle so that they both fire 
right ahead, the third on the poop at the after end commanding 
a range right round the stern; also two five-barrelled Gatling 
guns, placed in a commanding position on the top of 
the pilot tower. The torpedo armament consists of five torpedo 
guns, one fixed in the bow and the other four on the broadside, 
arranged to give a considerable angle of training. The general 
construction of the hull is designed to give the greatest 
possible security in the event of local damage, being sub- 
divided into about thirty-eight separate watertight compart- 
ments. A middle line bulkhead divides the two engine roms, and 
each set of boilers is in its own compartment. For the length of 
the machinery space watertight steel bulkheads extend from the 
bilge to the gunwale at about 4ft. from the side of the ship, forming 
the coal bunkers, and in addition the thickness of the steel plating 
of the sides above water has been increased to lin., giving with the 
coal bunkers very good protection against the fire of smaller quick- 
firing guns. Good freeboard at the ends, very essential in this 
class of vessel when being driven fast in a seaway, and a high plat- 
form for the bow and stern guns is secured by top-gallant forecastle 
and half poop, which also increases the space avaiiable for accommo- 
dation. This, both for officersand men, will be ample. The vessel is 
fitted throughout with electric light, and will also have a powerful 
25,000 ew search light. The vessel launched the other 
day was named the Almirante Lynch, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


Tur maket to-day (Thursday), in Birmingham, was slightly 
improved upon the week, the result of the better news from Cleve- 
land and Glasgow. A better condition on the West Coast market, 
too, is matter for much satisfaction, | and sellers here are greatly 
pleased that hematite makers hold firmly to their previous figure 
of 82s. for mixed numbers, «Gian hace ae . 

There is an important report current in this district this week, to 
the effect that some decisive steps are Jikely to be taken 
as to the fact of the gambling in warrants, There is no doubt this 
speculation is doing a serious injury to trade, which is really, in 
every other respect, very sound, I hear that a movement is on 
foot among the hematite manufacturers in the North to damp 
downa certain number of furnaces until the stocks are worked off, 
and the output is reduced to the actual requirements of the trade. 

No great amount of business was done this afternoon, but 
there was no giving way in prices. A matter which had a great 
influence upon ‘Change this afternoon was the action of the coal- 
master of the kingdom in deciding to resist to the utmost the de- 
mands of the miners for a 10 per cent, advance in wages. While 
its action is understood to refer to South Yorkshire, West York- 
shire, West Lancashire, and North Wales, it includes also what 
may be termed the Midland District of Derbyshire, Nottingham- 
shire, Leicestershire, Warwickshire, North Staffordshire, South 
Staffordshire, and Cannock Chase.. The general feeling on 
‘Change as to this action was that such a decision is quite war- 
ranted if business is not to be seriously impeded, since further 
wages advances can only result in prices of fuel being raised even 
above the present almost prohibitive level. 

As regards actual business, a little more is stirring this week 
than last, both in crude and in finished iron, on account of the 
slightly improved condition of the northern markets, and quotations 
were less nominal than a week ago; at the same time there was 
still apparent a great deal of holding back, and negotiations which 
under a more satisfactory condition of things would have been 
successfully concluded, could not be brought to a final issue owing 
to the prevailing uncertainty as to the course the market would 
take in the future. 

Derbyshire pigs, delivered Staffordshire, are quoted 75s.; and 
Lincolns, 75s. to 77s. 6d. For South Staffordshire sorts, 90s. is 
still asked for all-mine hot blast, but could be got for less, while 
75s. to 77s. 6d, is the figure quoted for part-mines, and cinder sorts 
command from 62s. 6d, to 63s.; hematite agents still hold to their 
quotations of $2s, 6d. to 95s, Foundry and cold blast iron con- 
tinues in large request. 

The leading bar iron makers in this district are full up with 
Government and other contract work, and consequently they are 
to a certain extent independent of the present position of the 
market. Cable iron is in good request for shipbuilding purposes, 
the quotation for this description being £9, and only last week 
a very large Admiralty order was secured hereabouts for 
cables for some of the new ironclads. Marked bar prices 
remain at £10 2s. 6d, for Earl Dudley's L.W.R.O. brand, 
and £9 10s. the general marked bar standard, with £9 
as the figure for the second-class makers of the list houses. Un- 
marked bars are in good request for local manufacturing purposes, 
common sorts being still quoted £8 10s, The galvanised sheet iron 
trade was a little better this week, as some good contracts for con- 
structive ironwork recently given out have brought galvanised 
sheets into slightly increased demand. At the same time there is 
still plenty of room for improvement in the general foreign trade, 
the Australian and South American markets continuing quiet. 
Quotations range from £15 for common to £16 10s. and £17 10s. 
for best. 

The slight improvement in the galvanised iren trade was not 
without its effect upon black sheets, which were in somewhat 
larger call. It cannot be said that the disposition to accept a little 
under Association figures was much less marked than a week ago, 
yet there were some firms who still adhered to the Association 
rates of £10 5s, for singles, £10 15s. for doubles, and £11 15s, for 
lattens. 

Boiler plates remain in good request, on the basis of £10 10s. to 
£11 for ordinary sorts. 

Hoops and gas strip are quoted £9 5s.; angles, girders, plates, 
and nail reds, £8 10s.; and rivet iron, £9. Steel stamping sheets 
of good brands are in active call, at from £12 10s. for singles, 
upwards. The quotation of merchants for best cold annealed 
sheets, 24 gauge, Siemens-Martin quality, is £14 10s. to £15s. 
Siemens’ steel bars remain strong at £10 10s. as the minimum. 
The steel works generally, are actively employed. 

Apart from strikes and labour disputes, and the quieting 
influence upon demand generally of the condition of, the Glasgow 
iron market, there is not much to notice in connection with the 
Birmingham hardware branches. Makers generally are well 
employed, and in several instances there is a scarcity of skilled 
labour. 

The dearness of fuel and material necessarily contributes, with 
the wages advances, to stiffen prices in every branch of metal- 
working; but buyers are gradually becoming reconciled to the 
higher prices, and when the effect of the present reaction in the 
Northern pig market is over and confidence is again restored, there 
is every prospect of a good spring trade. 

Most of the foreign and Colonial markets are rather quiet at 
present ; but of the Eastern markets report speaks very favourably. 

Makers of wrought iron tubes are steadily, though not fully, 
employed on steam, water, and gas tubes, of which a considerable 
papees are for the Australian Colonies, South America, and the 

ape. 

Iron boiler-tubes are in improving request, and there is a 
steady growth of demand for steel tubes, both of the welded and 
seamless kinds, 

In considering the last issued Board of Trade returns, with 
special reference to the trades of the district, local manufacturers 
note that the total value of the iron and steel exports for last 
month was £2,531,563, as compared with £2,158,679 in January, 
1889. The quantity exported in the two periods was 300,324 tons 
in January, 1889, and 302,751 tons during last month. There was 
thus an advance equivalent to 0°8 per cent. in quantity, and over 
“ cent. in value. 

The rapid increase in the exports of pig and puddled iron was 
fully maintained last month, the advance in value as compared 
with 1889 being equivalent to 60 per cent. In bar and angle the 
Increase is but slight, less than 1 per cent., but in railroad iron 
there was an upward bound of some 43 per cent. 

In ordinary wire the same upward tendency is observable, but 
telegraphic wire shows a decline of 36 per cent. In cast and 
Wrought iron there is an increase of 21 per cent. in the value of the 
exports, of over 4 per cent. in hoops pe sheets, and of 10 per cent. 
in old iron. In unwrought steel there was an advance equal to 
about 38 per cent. 

The machinery reports show an advance of 174 per cent., steam 
engines 33 per cent., and hardware and cutlery 20 per cent. 

Railway carriage builders and others may be interested in obser- 
vations made during the week at Wolverhampton, by Mr. Alfred 
Hickman, the well-known South Staffordshire ironmaster, who has 
championed the cause of the traders before the Railway Rates 
Commission, Inquiring as to how it was that American railway 
companies could carry goods at one-third the cost charged in 
England, he said a bogie railway truck in America carried thirty 
tons and weighed ten or eleven tons only. For every ton of dead 
weight carried on an American railway, an English company carried 
from two to three tons. At the present time an American truck with 

thirty tons could, he declared, be moved with less power than an 
English truck with only four tons. It was a fact, he added, that, 
taking a curve of, say, four chains radius, five men were required 


as 








to move an English truck, where three men could move an 
American truck with four times the weight. This is really news. 

The blast-furnace men of Shropshire are pressing for an imme- 
diate rise in wages of 10 per cent. The masters offer five, and a 
further five after March 22nd. The men, however, are discon- 
tented at this, and have passed a resolution persisting in their 
demand for a 10 per cent. advance, and stating that unless this is 
given by the 22nd of the present month they will give in notices to 
cease all contracts. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchestev.—Although the iron trade in this district is still in a 
dull, unsettled condition, there are indications that it is recovering 
from the effects of the recent scare in the speculative markets, and 
during the past week there has been a decidedly steadier tone, 
with more inquiry stirring. For a while it is not improbable that 
business may continue slow, and prices may remain at a lower basis 
than has recently been touched, but the tendency is in the 
direction rather of an upward than any further downward 
movement, and the impression prevails pretty generally that 
the worst has now been seen. The panic amongst speculative 
operators has had no justification in the condition of legiti- 
mate trade; requirements for actual consumption have not 
fallen off to any apparent extent, and all the large iron-using 
branches of industry continue as fully occupied as ever. The 
heavy buying which went on a month or so back has, of course, 
placed consumers to a large extent practically out of the market 
for the present, and where they have had any requirements to 
cover the condition of the market during the last few weeks has 
necessarily induced very cautious buying, simply from hand to 
mouth ; but makers have had their books so well filled with con- 
tracts to keep them going, that the temporary lull in buying has 
not affected them to any material extent; and although there has 
been a slight giving way upon the top prices recently quoted, they 
have not at all followed the downward movement in warrants. 

The Manchester iron market on Tuesday was fairly well attended, 
and more disposition to buy was shown than for several weeks past. 
The actual business put through was, however, again only small, 
buyers still taking the low current prices of warrants rather than 
makers’ quotations as the basis of their offers ; and although makers 
would have been willing to entertain orders at lower prices than 
they have been recently quoting, they were not prepared to meet 
buyers at anything approaching warrant quotations. Lancashire 
makers of pig iron are so heavily sold for some time forward that 
they have more than they can do for their present output to keep 
up with deliveries on account of contracts already on their books, 
and they still refrain from offering in the market. Nominally 
their list quotations remain unchanged, but to regular customers 
who have small orders to place they would be prepared to 
make some concessions to meet the giving-way in competing dis- 
trict brands. For the present, however, they are not quoting at 
all in the open market. District brands have given way about 2s. 
or 3s. per ton upon recent top prices, Lincolnshire being quoted at 
about 71s. to 72s. for forge and foundry, and Derbyshire from 75s. 
to 77s. 6d. for foundry, less 25, delivered equal to Manchester, but 
even these prices do not lead to any business of moment being done. 
In outside brands, Eglinton continues the cheapest iron offering in 
this market, 63s. being still quoted for delivery at the Lancashire 
ports, although Glengarnock is firm at about 70s. per ton. 
Middlesbrough iron is quoted at lower prices than last week, good 
foundry brands, delivered equal to Manchester, being offered at 
about 68s. 4d. to 68s. 10d., net cash. 

In hematites there is not much doing, but considering the 
excessively low price of warrants makers are maintaining remark- 
able firmness, good foundry brands delivered in the Manchester 
district being quoted under 87s. 6d., whilst some makers still hold 
to about 90s. and 91s., léss 25, notwithstanding that warrants are 
obtainable at quite 20s. per ton under makers’ quotations. 

In manufactured iron there is only a slow business doing, but 
makers are mostly sufficiently well supplied with orders for the 
next month or two, sothat they are under no pressing necessity of 
seeking for new business at present. There is some underselling 
with orders in second hands, and generally the tone is easier to the 
extent that the recent advance, which can scarcely be said to have 
been really got on actual business, is not being maintained. Lanca 
shire bars can be bought at about £8 10s. to £8 12s. 6d., and North 
Staffordshire bars at about £8 15s., delivered in the Manchester 
district, although these prices are 2s. 6d. to 5s. per ton under 
nominal quoted list rates. 

In steel boiler plates there is still only a very limited business 
doing, but makers are generally firm in holding to £11 10s. as the 
minimum quotation for delivery to consumers in the neighbour- 
hood of Manchester. 

The monthly reports issued by the trades union organisations 
connected with the engineering branches of industry are again ofa 
very satisfactory character as regards the returns of unemployed 
members, the percentage being in all cases exceptionally small. 
The report of the Amalgamated Society of Engineers for the pre- 
sent month contains the lowest percentage of unemployed 
members that has been recorded for many years past, and 
is a substantial decrease upon the returns of last month, 
there being now not more than 1} per cent. of unemployed 
members on the books out of a total membership of upwards of 
61,000. The returns of the Steam Engine Makers’ Society show 
that not more than 4 per cent. of the total membership are at 
present in receipt of out-of-work donation; and taking into con- 
sideration ordinary contingencies, it is scarcely possible that the 
number of unemployed members could be lower than it is at 
present. With regard to the state of trade, the reports from all 
the industrial centres continue of a very satisfactory character, no 
falling-off whatever in activity being recorded from any important 
district. The demand for pattern-makers continues exceptionally 
brisk, and, apart from a few aged members, it can scarcely be said 
that any men in this particular class are at present unemployed. 
This may be taken as an indication that there is certainly no 
scarcity of new work in preparation which must shortly find its 
way into the general workshops. Following the recent wages 
movement in the North of England, the workmen in other Lanca- 
shire districts have commenced an agitation for a further advance, 
and although nothing actually definite has yet been done in the 
matter, it is more than probable that applications will be very 
shortly sent in for another advance in wages of something like 
10 per cent. 

With the exception that the colder weather of the last few days 
has helped to stir up inquiries for house fire qualities, there is no 
very material change to report in the coal trade of this district. 
The demand for ironmaking, steam, and general manufacturing 
purposes ccntinues fair, but supplies are plentiful, and taking 
prices all round there is a want of firmness, with a good deal of 
keen competition at low prices with coal coming in from outside 
districts, At the pit mouth best coals do not average more than 
12s. 6d. to 13s.; second qualities, 11s. to 11s. 6d.; common round 
coals, 9s, 6d. to 10s.; burgy, 8s. to 8s, 6d.; and slack, from 6s. and 
6s. 6d.; for common, up to 7s. and 7s. 6d. per ton for best 
qualities. 

The demand for shipment has been very quiet, with steam coal 
delivered at the ports on the Mersey not averaging more than 
10s. 9d. to 11s. per ton. 

Coke is in less pressing demand, with rather an easier tone in 
the market, although makers do not give way upon their quoted 
list rates, 

With regard to the wages question, it is now evident that the 
further demand put forward by the men will be strenuously 
opposed by the colliery owners, and the miners themselves evi- 
dently feel that their position has been considerably weakened by 
the course of trade since the commencement of the year. The 





Lancashire Miners’ Federation has arranged a deputation for the 
various districts to wait upon the Home Secretary in London, next 
Monday, with reference to the proposed Eight Hours’ Bill for 
miners; and advantage is being taken of the presence of 
the colliers’ representatives in London to hold a_ meeting 
on the following day to discuss what steps shall now be taken 
with regard to the demand for a further advance of 10 per 
cent. in wages. The Employers’ Federation having decided 
to resist this advance, the miners’ representatives will have to con- 
sider what steps they shall take in the matter. There is evidently 
a good deal of hesitation with regard to proceeding to extreme 
measures in attempting to enforce this advance, and in the Lanca- 
shire district the serving of the formal notices for ceasing work 
unless the advance is obtained, which should have been sent in to 
coalowners during the present week, has been suspended pending 
the decision of the above meeting, and the action which may be 
taken in other districts. 

Barrow.—The tone of the hematite warrant market gains 
strength, although prices show no material improvement. There 
is no reason to doubt, however, that the bottom of the depression 
has been reacked, and that prices will not be further reduced. 
They are, in fact, 1s. 6d. per ton higher than they were a week or 
two ago, but while 65s. per ton is about the present value of 
warrants, it is noticeable that makers continue to quote 82s. per 
ton for Mixed Nos. of Bessemer qualities, net f.o.b. A gentleman 
who is largely identified with the hematite iron trade, and who is 
undoubtedly the largest seller of this class of pig iron, told me on 
Monday that he had made a very careful estimate of the cost of 
pig iron at the present prices of raw material and the present 
cost of labour, and he finds that at the lowest possible basis every 
ton of iron costs fully 76s. per ton at works, or lls. per ton 
more than the current price of warrants. These figures can 
be relied upon; but it is easy to see from the fact thus 
arrived at that the business doing in warrants is on a false and im- 
practicable basis. Makers can tind no hope of improvement from 
any cheapening of prices, either for iron ore or for coke ; indeed, the 
tendency of the market is quite in the other direction. This week 
business has been done in coke at 35s. 6d. per ton delivered, and 
another quotation for the autumn delivery of coke is at 26s. at the 
ovens plus the carriage, which amounts to 7s. 9d. per ton. On the 
other hand, it is clear that with the stocks of iron ore on the 
decrease, with the increased necessity for a larger importation of 
Spanish ore, and with the report that Spanish ore is not so plentiful 
as it was, prices of native ore must increase. Ordinary qualities of 
iron ore are selling at from 16s. to 18s. per ton, and the best 
qualities are up to 24s. per ton at mines, and are difficult to buy 
for early delivery even at that figure. The business actually done 
lately in pig iron has been on a small scale, as the prices of makers 
are so much higher than those at which warrants are selling ; but 
the way the wind is blowing is shown by the fact that makers 
are actually buying warrants for the purpose of helping them in 
delivery engagements, and with the further object of participating 
in any profits which may follow the anticipated early advance in 
prices. There is every reason to anticipate that warrants will 
soon become more valuable, indeed the general opinion is that 
relatively hematites are at too low a point, compared with Glasgow 
and Cleveland warrants. 

Stocks have been reduced this week to the extent of 1684 tons, 
being, however, still 3203 tons higher than they were on the 
lst of January. Stocks held in warrants now represent 384,850 
tons. ‘ 

The shipping trade still shows a marked depression. This week, 
17,980 tons of pig iron and steel have been exported from West 
coast ports, compared with 21,500 tons in the corresponding week 
of last year. The total shipments to date this year have been 
96,036 tons, which compares with 119,280 tons in the correspond- 
ing week of last year, a decrease on 1890 of 23,254 tons. 

The steel trade shows much briskness in every department, and 
there is plenty of inquiry for all the various classes of steel pro- 
duced in the district. Quotations are firm at the following rates: 
—Heavy rails, £7 5s.; light and colliery sections, £8 10s.; ship 
plates, £8 15s.; angles, channels, &c., £7 15s.; hoops, £10 10s.; 
tin-plate bars, £7; blooms, ordinary, £7; hammered blooms, 
£7 5s.; slabs, £7; steel wire rods, £9 5s., for No. 5 standards; 
speigeleisen, 135s. 

Shipbuilders and engineers are in receipt of a few inquiries, but 
orders are not being looked for at present, and makers in the 
meantime have their hands full of responsibilities. 

The coal and coke trades are steady ; steam coal is in large use, 
but the tone of the market is still easy ; coke is very firm, and 
deliveries are not adequate. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade once more monopolises attention in business circles. 
An important meeting of Yorkshire coalowners was held at 
Sheffield on Monday, when a deputation of the miners—headed by 
Mr. Benjamin Pickard, M.P.—had an interview on the subject of 
the new demand for 10 per cent. The deputation were informed 
that if the employers had to give an answer then, it must be a 
refusal; but that there would be a representative gathering in 
London next day, at which a general decision would be come to. 
On this understanding the deputation left; and, in a meeting held 
shortly after, resolved to call a special council meeting of the York- 
shire Miners’ Association for Friday, the 14th inst., at Barnsley. 
The coalowners, at the London meeting, determined to refuse the 
request, as an advance was entirely unwarranted by the condition 
of the market. 

The miners’ representatives state that if this decision is adhered 
to a strike is inevitable, and on a scale never previously equalled in 
England. In the Miners’ National Federation they have now, they 
say, a most powerful body. Probably not fewer than 350,000 hands 
will be affected. Lancashire heads the list with 50,000; York- 
shire following closely with 48,000; North and South Stafford- 
shire and the Midland districts with 18,000; Monmouthshire, 
16,000; Notts, 8000; Warwickshire, 6000; Leicester, 4000. On 
the other hand, there is the newly-formed—or rather, 
newly forming—Federation of Coalowners, which comprises most 
of the colliery proprietors except Northumberland and Durham. A 
trial of strength between these two combinations would be a severe 
struggle, fraught with most serious issues to the trade of the 
country. It is to be hoped that moderate counsels will yet prevail, 
otherwise reviving commerce will be checked, and the interests 
both of capital and labour gravely affected. 

The coalowners are undoubtedly right in their representation of 
the state of the coal industry. As the result of many inquiries 
made in South Yorkshire this week, I find that there is a fall all 
round of 1s. to 2s. per ton. This is not looked upon as a reduction 
caused by the mild weather. The West Yorkshire coalowners 
state they cannot get their coal away, owing to the number of 
loaded wagons. At some collieries they are actually crushing coal 
to make coke. House coal ranges from lds. 6d. down to 12s. per 
ton; the quotations being 1s. less at the pit mouth. Manufac- 
turing fuel still keeps up, slack: and smudge being in exceptionally 
brisk request at 8s. 6d. to 10s. 6d., in Sheffield. It is in this class 
of fuel, and in coke, that the greatest advance has been made. 

Local firms inform me that they cannot make contracts for coal 
and coke, owing to the lowering of prices of pig iron at Glasgow, 
Middlesbrough, and the North-West of England, attributable 
mainly to the ‘‘ bearing” operations on the Exchange, and the fact 
that a large number of warrants had been purchased at higher 
prices than are at present ruling by weak holders who were obliged 
to realise. The cloud, however, which has been resting over the 
iron trade for the past month is now lifting, and in another week 
or so we may expect to see buyers and sellers come together again. 
There is no alteration in makers’ prices. Hematites are at 87s. 6¢, 
to 90s. per ton, and common forge iron at 70s, 
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A strike is now existing in the cutlery trade, the men requiring 
an advance of 10 per cent. At present it is confined to one esta- 
blishment. This is regarded as a test case. If the men succeed 
in this, other cutlery firms will no doubt be required to pay the 
increase. The dispute applies mainly to the class of cutlery in 
which German competition is most keenly felt, and the employers 
state that if they raise the cost of production they will be blocked 
out of the market by the foreigner. There is a very great demand 
at present for table cutlery and razors. The leading Sheffield 
house of Joseph Rodgers and Son are increasing their capital from 
£130,000 to £162,500, to admit of extensions to meet expanded 
business. The £100 shares in this company are now quoted on the 
Sheffield Stock Exchange at 250. 

Ordinary wagon and carriage axles are now making £11 at the 
Sheffield Works; Bessemer billets, £8 7s. 6d. at Sheffield ; Siemens- 
Martin billets, £9 2s. 6d. per ton. Railway material continues in 
exceptionally brisk request, chiefly for home markets, South 
America, and the Colonies. 

South Yorkshire collieries sent to Hull last month 160,416 tons, 
or an increase of 14,368 tons on the corresponding period of last 
year. The improvement has been a gradual one. In January, 
1888, only 125,552 tons were forwarded, as compared with 98,984 
tons in the first month of 1887. The increase last month, as com- 
pared with the weight sent in January, 1887, was 61,432 tons. A 
marked change has come over the export trade. In January, 1889, 
the quantity exported was 84,206 tons, while last month it only 
reached 45,498 tons. This decrease of 36,811 tons shows that the 
South Yorkshire pits where the thick seam is worked are not so 
completely dependent upon the export trade as they were a dozen 
years ago. Germany, with 8774 tons, stands at the head of our 
continental customers, but in January of last year Germany took 
12,249 tons. Belgium, on the other hand, took 7213 tons, against 
3370 tons in January of 1889. France has also increased from 2297 
to 3893 tons; Holland, from 4355 to 5060 tons. Other countries 
exhibit a material falling-off, Sweden and Norway to the extent of 
about 13,500 tons, Denmark to the extent of 5036 tons, North 
Russia 2165 tons, and South Russia 3692 tons. Denaby Main still 
heads the list with 16,704 tons, being over 3000 tons in excess of 
what was sent in the corresponding month of 1889. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade, which for some weeks past has 
been in a dull and unsatisfactory condition, rallied considerably on 
Tuesday last. The downward course of prices was not only 
stopped, but a distinct reversal took place. Enquiries were 
numerous, both from inland and foreign consumers, and the 
opinion was generally entertained that when the shipping season 
commences a complete revival of the demand will set in. At the 
commencement of the market merchants were asking 52s. 6d. per 
ton for No. 3 G.M.B. with prompt delivery ; but before the close, 
sales were effected at 53s. 3d. Makers, however, still decline to 
entertain offers at such figures. Their stocks are again decreas- 
ing, and they are in no present need of fresh orders. They hold 
out firmly for 60s., and profess to believe that by the time they 
are forced to sell they will do still better. For forward require- 
ments but few transactions have recently taken place. Offers have, 
however, been made by merchants at 55s. per ton for delivery to 
the end of June. Forge iron, which is usually 1s. per ton lower in 
value than No. 3, is now 3s. to 4s. higher. This is due to the 
circumstance that buyers have to go to makers, there being little 
or none in second hands. 

Warrants have fallen as low as 51s. 74d. per ton, but on Tuesday 
holders asked 53s. 3d., buyers offering 3d. less. 

For the first time for several weeks Connal and Co.’s Middles- 
brough stock of pig iron has decreased. The quantity held on the 
10th inst. was 182,523 tons, which represents a reduction of 
1704 tons during the week. Their stock at Glasgow has fallen to 
896,314 tons, or by 7956 tons. 

Shipments of pig iron from the port of Middlesbrough are im- 
proving. The quantity exported between the Ist and 10th of this 
month was 18,358 tons, as against 15,380 tons in the corresponding 
portion of January. 

But little new business in finished iron has lately come to hand, 
but prices are nevertheless steady. Quotations on Tuesday were 
as follows, viz.:—Ship-plates, £7 10s. per ton; boiler-plates, £8 10s. ; 
common bars, £7 10s.; best bars, £8; and ship angles, £7 5s. 
All free on trucks at makers’ works, less 24 per cent. discount. 

The steel trade is in a similar position; rails are offered at 
£6 12s. 6d. per ton, ship-plates at £8 10s., and angles at £8 5s. 
at makers’ works. 


The ironmasters’ statistics for the month of January were issued | 


last week. There were 103 furnaces in blast, sixty-one producing 
Cleveland and forty-two hematite, spiegel, and basic iron. The 
gross output of pig iron was 236,327 tons, being a decrease of 
5479 tons in comparison with December production. The increase 
in stocks was less than was generally expected. The total was 
271,892 tons, or 9507 tons more than at the end of 1889. 

A meeting of the North of England Institute of Mining and 
Mechanical Engineers was held at Newcastle on the 8th inst., Mr. 
John Marley, president, being in the chair. A paper was read by 
Mr. D. H. Bayldon on ‘‘ The Hauraki Gold Mining District in New 
Zealand.” The area referred to is about 100 miles long by twenty- 
five miles broad. The general features of the country were 
described by the writer, who said it was covered with dense forests 
of evergreen trees, and abundantly supplied with streams. The 
timber is there of a valuable kind, as well as plentiful. Gold was 
first discovered in 1851, but it was only ten years later that regular 
mining operations were commenced. Now, the workings are very 
numerous. Besides the paper in question, the following were also 
discussed, ‘‘ The Warora Coalfield, India,” by Mr. C. Z. Bunning; 
and, ‘‘The Winding, Banking-out, and Screening Plant at East 
Hetton Colliery,” by Mr. Tate. 

A scheme has been laid before the Hartlepool Town Council by 
Mr. Thos. Mudd, of the Central Marine Engine Works, for bridg- 
ing the channel which separates Middleton from Old Hartlepool. 
It will be remembered that several years since the late Mr. Charles 
Smith read a paper before the Cleveland Institution of Engineers 
on the same subject. His notion was, however, to have an aérial 
ferry boat or carriage suspended from a_ truck, traversing 
on a gangway bridging the channel at a considerable elevation. 
This scheme was, however, never carried out. Mr. Mudd proposes 
a hydraulic swing bridge. He considers there is no engineering 


difficulty in the way either of such a work, or of a tunnel, but he | 


prefers the former. It could be opened and closed in from two to 
four minutes, and would not in any way obstruct the navigation of 
the channel. He estimates the entire cest at £21,000. He cun- 
siders the effect of its erection would be to permit the increase of 
the population of Middleton to five times its present magnitude, 
and to convert it from an unsanitary and over-crowded village to a 
well-drained, healthy and pleasant town. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been in a rather unsettled 
state during the past few days, in consequence of the failure of a 
number of speculators to meet their obligations. At the same 
time there has been a greater appearance of bouyancy about the 
market. Prices have on various occasions reacted smartly after a 
fall, and there is a growing belief that a firmer state of the market 
is at hand. 

The shipments of Scotch pig iron from Christmas to the present 
date are about 7900 tons less than in the corresponding period of 
ast year; but the quantity despatched in the past week shows a 





decided improvement, being 6668 tons, compared with 4118 in the 
same week of 1889. Of the total, 3861 tons were sent coastwise, 
420 to Spain and Portugal, 90 to Belgium, 573 to Holland, 100 to 
Russia, 60 to Germany, 725 to Italy, 114 to France, 360 to Australia, 
145 to the United States, and 220 to other countries. 

There has this weel: been a general reduction in the prices of 
makers’ iron, which are now as follows :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 76s., No. 3, 69s.; Summerlee, 75s, and 
67s. 6d. ; Langloan, 75s. and 70s. ; Coltness, 75s. and 69s.; Calder, 
76s. and 66s.; Clyde, 70s. and 60s.; Carnbroe, 56s. and 55s, 6d.; 
Monkland, 55s. and 54s. 6d.; Govan, 55s. and 54s, 6d.; Glengar- 
nock, at Ayrshire ports, 75s. and 69s.; Dalmellington, 64s. and 
63s. 6d.; Eglinton, 57s. 6d. and 57s.; Shotts, at Leith, 75s, and 
69s.; Carron, at Grangemouth, 79s. and 71s. 6d. 

Four furnaces have been temporarily ae out of blast at Carnbroe 
ironworks, to allow the gas flues to be cleaned ; and the total now 
blowing in Scotland is eighty-six, against eighty at this time last 


year. 

” Since the beginning of the year the imports of Cleveland pig iron 
into Scotland have been comparatively small. They amount, to 
date, to 12,485 tons, showing a decrease of 21,524 tons as compared 
with the imports in the corresponding period of 1889. The expla- 
nation of this heavy decline in the consumption of Cleveland pig 
iron in Scotland, is that the price of the latter is too high, rela- 
tively to the cost of Scotch pig iron, to admit of its profitable use. 
Of course, it is owing to the same reason that the stocks in the 
Glasgow warrant stores have been so largely and constantly 
reduced. Production last week was upwards of 8000 tons. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives to the value of £14,000 for 
Italy and £4400 for Bombay ; machinery, £11,704, of which a large 
part was sugar-crushing and cotton mill plant, while some of it 
went to the Cape goldfields; sewing machines, £7152; steel goods, 
£4647 ; and general iron manufactures, £46,600. 

The serious fall that has occurred in the prices of Scotch pig iron 
warrants on the Glasgow Royal Exchange has led within the past 
week to the failure of several iron brokers. As is the case on the 
Stock Exchange, the pig iron broker is himself responsible for all 
transactions he undertakes for clients, and the failures alluded to 
have resulted in the main from clients being unable to meet the 
heavy ‘‘ differences” arising from the great fall in prices. The 
crisis through which the trade has been passing has been a very 
severe one, and such as very seldom has occurred without a number 
of brokers becoming victims to the confidence they have placed in 
speculative clients. 

The malleable iron trade is just now ina rather peculiar condi- 
tion. Nearly all the makers are well supplied with work, but 
there is scarcely anything forthcoming for the future. The reason 
of this is partly because the wants of consumers are much more 
easily supplied than they were before the end of the year, and 
partly on account of the extensive drop in the price of pig iron, 
leading them to expect that makers will before long be obliged to 
make a substantial reduction in their quotations. 

The position of the steel trade is almost entirely similar to what 
has been said with reference to malleable iron, with this difference, 
that the steel makers have contracts on hand, the execution of 
which will extend over a much longer period than those of the iron 
trade. For new work it is believed that makers will have to accept 
lower prices, but the principal firms are still indifferent as to the 
receipt of fresh orders. 

There has been only a moderate demand for shipping coals, 
owing to an absence of steamers from our principal ports, and this 
slackness in the shipping department has tended to increase the 
supplies for other purposes. The colliers are also working more 
steadily, although their leaders threaten to bring about a strike 
unless a further advance of wages be conceded. In the meantime 
the prices of coals are a little lower. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been another huge colliery calamity in Monmouth- 
shire, resulting in 176 deaths. The scene was at Llanerch Colliery, 
near Abersychan. The pit was formerly worked by the Ebbw Vale 
Company, but had been taken in hand by Messrs. Partridge, Jones, 
and Co., who sunk to the lower measures, and opened out consider- 
ably ; and so far as the best mining experts know, all was in capital 
order. But it appears that on the morning of the 6th, after a 
survey by the fireman, there was a sudden inrush of gas, and lamps 
and naked lights being in use, the explosion was immediate and 
terrific. 

There is a surmise in the neighbourhood connecting the event 
with the drowning out of the Glyn Colliery which adjoins, but if 
there should be any truth in it, this will come out at the inquiry, 
which is adjourned. The Miners’ Provident Fund “attain 
£1000 towards the widows and orphans, and voluntary contribu- 
tions are so marked that there will be no lack of money relief. 

The steady and persistent run upon the best steam coal is begin- 
ning to tell, and another advance in price seems likely. This 
week steam coal was at 15s. to 15s. 6d., and seconds at 14s. 6d. to 
15s., and special supply meant special prices. It will be noticed 
that seconds are closing rapidly up to the prices of the best, show- 
ing the run there is upon seconds. As regards house coal, 15s. is 
readily obtained for best, and small is again advancing, as much as 
12s. being obtained. 

This exceptional figure promises, too, to be exceeded, the demand 
for coke being very great, even at 29s. and 30s. per ton. I am glad 
to note that the Ocean colliery at Ynysybwl is again at work. 
There were 700 men out for a short time, but the difference is now 
arranged. The claim by the men was 2d. per ton more for 
cutting, and 4d. per inch per yard for ripping. 

The haulers at Hirwain are playing a dog-in-the-manger business, 
and will not work themselyes or allow 700 colliers to do so. This 
week they had nearly decided to go to work, and let the Sliding 
Scale Committee arbitrate, but injudicious representatives promised 
them help if they stopped out, and this they have agreed to. 

The coastwise shippings at Newport show a decrease, and in 
Newport trade circles a good deal of concern is expressed at the 
decline of the coal trade there, Cardiff overshadowing it so much. 
It is now a question whether the syndicate who have purchased 
the collieries of Watts, Ward, and Co. will not ship at Cardiff. 
At present, however, as stated in Newport Chamber of Commerce, 
it is decided to continue shipping at Newport. I hear Newport 
fares better in iron and steel shipments than Cardiff, sending off, in 
tons, 10,000 to the 3000 of Cardiff. So Newport must not be 
downhearted, 

The discussion in the settlement of a scale for iron and steel 
workers has advanced a stage, and the men are advised to form one 
scale instead of two. 

It appears that the mechanics of the steel works have taken the 
initiative in wages movements, and have been successful in getting 
two distinct advances, and also the promise to form a scale. In 
these advances the steel workers have participated, and wish to 
rank the same as the mechanics in the scale, or at all events that 
one scale should rule. This the mechanics oppose ; but two scales, 
it is suggested by the ironmasters, will be diffext to work, and 
there is really no necessity for two. The iron and steel trades 
maintain their buoyancy, the only difficulty being how to complete 
orders. It shows local ironmasters to be overpowered when one 
notes the quantity of pig iron received from Ulverston, White- 
haven, Workington, and Maryport. 

Pig iron has somewhat recovered its tone. Glasgow this week 
was at 53s. 1jd. Prices generally are the same. Rails, £7 to 
4 = heavy, and £8 10s. to £8 15s. light ; Welsh bars, £8 5s. to 

Steel maintains its figures throughout. Tin-plate blooms are 
quoted at £7 7s. 6d.; bars, £7 15s.; Siemens’ bars, £8 2s. 6d.; 
sheets are at £11 to £12. 

Patent fuel keeps up well, both in price and demand ; last week 
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rig large consignments went away. General price, 14s, to 
8. . 

Swansea is showing a decided improvement in its dock trade, 

Concern is still felt in the matter of the tin-plate trade, Ship- 
ments have been larger than the make, but buyers keep aloof from 
putting in orders, and the business chiefly done is “hand-to. 
mouth.” A few weeks may show an improvement, as there is an 
unexpected limitation of output going on. I hear that seven 
works have stopped for the | peg and at Tyrcanol there has 
been a stop) on account of a difference with the men, 

Mr. John Stanley, manager of the Copper Miners’ Tin-plate 
Company, Cwmavon, and a gentleman of influence cn Swansea 
Exchange, died somewhat vatleaky this week. 

Present prices of tin-plates are as follows :—Cokes, 16s. to 16s, 6d,- 
Bessemer, 16s. 6d. to 16s. 9d.; Siemens’, 17s. 6d. to 17s, 9d. 
wasters, ls. less than primes. ‘ 

450 tons tin-plate bars came to Swansea from Barrow this week, 

I must note the encouraging condition of the tin-plate trade in 
Monmouthshire. The development at Nantyglo under Captain 
Phillips is very great. 

In the Neath district and Port Talbot there is a movement to 
form two tin-plate works, and judging from the prospectuses of the 
companies, the two schemes promise well. A company has also 
been floated to develope the bay of Ynyslas, Cardiganshire, There 
are large lead works in the neighbourhood. The Panduras, a fine 
steamer of the British India Steam Navigation Company, is loading 
in Cardiff 4000 tons for Aden. Her tonnage is 5000. 

The federation of a number of English and North Walian 
Collieries is p ing. 

Dowlais Co, is advertising for contractors to sink two coal pits 
20ft. in diameter. 

Eight men were injured by an explosion in one of the Rhymney 
pits last week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ALL the reports concerning the iron trades of this country sho 
that it is in a comparatively quiet but steady and satisfactory con 
dition. In Silesia the iron business has been strong all through 
last week. The vigorous activity of the blast furnaces has naturally 
led to further efforts to secure the ore required, and has even, in 
several cases, caused purchases of and researches for iron ore fields 
in Bohemian districts. Owing to this continued urgent demand 
for pig, scrap iron is in strong request and paid M. 85 p.t.; foundry 
also costs M. 85 to M. 90 p.t. For all descriptions of finished iron 
there is an active inquiry. Wire and wire naiis find tolerably 
good sale, and a slight advance in price can be noted. 

A firm and — confident tone prevails on the Austro-Hun- 
garian iron market. In pig iron a brisk business has been doing; 
forge especially is in brilliant request. Prices are firmly main- 
tained. The manufactured iron and steel trades continue very 
fully — 

On the French iron market prices still show a rising inclination. 
Inthe Nord all the works are vigorously employed, prices remain- 
ing firm. It is expected that at the next meeting of the owners a 
rise will be decided upon. In the Haute-Marne district the situa- 
tion is a fairly good one, but here as well as in the Nord a scarcity 
of coal is generally feared. 

There is but very little business doing on the Belgian iron 
market, as some works had to stop for want of coal. Owing to the 
great uncertainty which prevails in rd to fuel, the owners are 
unwilling to be bound by contracts. sides all this, demand has 
been very weak. Still, the future is looked forward to with con- 
fidence. The convention for Luxemburg forge pig has sold the 
total production for the first three quarters snl ales for the greater 
part of the last quarter, and got—according to the Semaine Indust. 
—for the first quarter, 58f. to 60f.; for the second, 68f. to 70f.; 
for the third, 78f. to 80f.; and for the last quarter, 83f. to 85f. 
They are said to have bought coke at 22f. to 23f. for the first two 
quarters, and at 25f. to 26f. for the third and fourth quarter. We 
are informed that Swedish dealers of Gothenburg have raised bars 
from 18 to 20 crowns per 100 kg. 

In Rheinland-Westphalia the general tendency of the iron 
business was firm, and in some branches even rising. The iron 
ore trade is carried on rather more quietly than of late. A healthy 
business has been doing in pig iron, demand continuing good. For 
Spiegeleisen foreign demand was a fairly brisk one, those smaller 
consumers who had not succeeded in their demand for the first 
two quarters appearing on the market. Forge pig continues brisk 
of sale. Regarding price, demand, and sale, the different sorts of 
pig have r ined near] hanged since last report. 

In most branches of the malleable iron trade a lively business is 
going on. Inland demand for bars is good, while that from abroad 
is very weak. Since the Jast advance prices are in a better pro- 
portion to those of the raw materials. Orders have been booked 
up to the third quarter. Brisk inquiries for hoops begin to come 
forward, buyers endeavouring to cover their demand for the 
second quarter. Prices are stiffening. Steel plates suitable for 
boiler-making purposes meet with steady request. The sheet trade 
is lively ; speculation, which was beginning to be felt in that branch, 
has held back since last rise, greatly to the satisfaction of the mill- 
owners. 

In drawn wire and wire nails demand has somewhat improved. 
There is great activity at the foundries and machine factories. 
The pipe foundries have put an advance on tubes, bringing them 
in just proportion to the raw materials. There is, on the whole, a 
ae prospect for this branch of business, The railway wagon 

uilding industry continues in a very prosperous condition. 

A Belgian company is said to have found near Langenschwalbach, 
Nassau, both manganese and iron ore of considerable value. 

The Corporation of Dortmund is contemplating electric lighting 
for that town, and for this purpose collecting information at 
Berlin; and Cologne is to have a central electric station, to be 
erected forthwith in the neighbourhood of the town waterworks. 

As to influenza in German towns, a publication of peculiar interest 
is furnished by the official list of deaths in the great German towns 
7s the first week of January, 1890. Of 1000 inhabitants there 

ied in 





Ten years’ 


average. 
Strassburg 27°6 270 
Breslau , us4 31°2 
Stuttgart .. 28°4 21°3 
Diisseldorf. . 28°5 24 
Altona. . 30°0 25°53 
Hamburg .. 316 20°3 
Berlin .. 32°1 26°4 
Dresden 82-4 24°5 
Bremen 32°8 20" 
a ea a a a ee. 
0 Ea ee ee 
Chemnitz .. 87'8 81'2 
Hanover 38°2 21-4 
Leipzig .. B8°2 226 
Elberfeld .. B04 23°2 
Konigsberg 411 31°0 
Frankfurt .. 414 19-4 
Miinchen .. 43°0 31% 
Stettin 46°83 26°0 
Kéln .. 510 264 
Danzig ee Pe: ae 28"4 
Magdeburg (wanting) 28°1 


Only Strassburg and Breslau have thus remained in their usual 
conditions, whereas all the other towns show a mortality above the 
average, in some cases very serious, Looking at the towns with 
under 100,000 down to 40,000 inhabitants, we find conspicuously 
unfavourable with over 40 pro 1000 deaths: Zwickau, 45°8: ; Posen, 
46°3; Essen, 47°3; Erfurt, 47°38; Dortmund, 55°9; Bonn, 58°4; 
Elbing, 60°3 ; Wurzburg, 66°3. The last-named alarming mortality 
has, as far as is known at present, been only exceeded in Paris, 
with 61-7 deaths in 1000 inhabitants at the time mentioned, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jan. 31st, 1890. 

Tue American iron trade is reaching a crisis, so 
far as prices are concerned. The production of 

int is 40,000 tons per week greater than 
pg iron 2 ’ B hy 
seven or eight months ago. uyers who are 
sceptical as to the ability of the American iron 
market to absorb such an increase, and which is 
getting worse all the time, are buying as little as 

ossible, and waiting for the turn to come. 
here is a larger class of buyers who believe that, 
great as has been the increase, the demand for 
furnace products during 1890 will be such as to 
force prices still higher. This class of buyers 
have dready contracted for upwards of 10,000,000 
tons of Lake Superior ores, 1,500,000 tons of pig 
iron, between 800,000 and 900,000 tons of rails, 
several hundred miles of iron pipe, and an im- 
mense quantity of steel billets anc blooms, 

Two months ago a great deal of iron was pur- 
chased by speculators in Western markets. Some 
of these parties have been ae and hence 
there are rumours of weakness, The Southern 
furnaces are oversold to the extent of between 
400,000 to 500,000 tons; consequently, a steadi- 
ness of price is probable for some months to come. 
The locomotive builders have been favoured with 
all the work they could comfortably manage, and 
car works are busy. The entire iron trade situa- 
tion is in good shape. No. 1 foundry is 20 dols., 
delivered at tide water points, or the equivalent; 
No, 2, 19 dols.; grey forge, 18 dols.; muck bars, 
31°50 dols. at mill; steel billets, 37 dols. to 
39 dols.; steel rails, 35 dols. to 36 dols.; merchant 
bar iron, 2c. per lb. Barb wire is very active, 
and all kinds of agricultural implements and 
tools, as well as agricultural hardware, are in 
good demand. The makers of machinery are 
preparing for as good a year as they had last 
year, when some 12,000 manufacturing establish- 
ments started up, each of which was a customer. 
Railroad builders are hoping that an early settle- 
ment of railway affairs will soon open the way for 
heavy operations in their favourite occupation ; 
but there are many difficulties yet to be removed 
before much new work will be undertaken. The 
repairing requirements on 160,000 miles of road, 
of which upwards of 60,000 miles are iron roads, 
is no inconsiderable item. The rapid building-up 
of the great North-West between Duluth and 
Winnipeg is stimulating the construction of lake 
craft, especially since the movement of lake ores 
has assumed such large proportions. Business on 
the railroads is very heavy, and rolling stock is 
taxed on nearly all the trunk lines. Earnings, 
both gross and net, are improving. The Western 
State Legislatures are exercising a very close 
supervision over railroad managements. The 
Government continues its bond-buying poliey, 
thus preventing a damaging accumulation of 
money in the Treasury. The silver money advo- 
cates are gaining influence, and legislation order- 
ing increased coinage will probably be enacted at 
an early day. 








NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 


Cardonnel Tin-plate Company, Limited. 


This company was registered on the 3lst ult., 
with a capital of £20,000, in £50 shares, to acquire 
tin, copper, iron, steel, and coal works, and to 
carry on business as miners, smelters, and engi- 
neers. An unregistered agreement of 25th ult., 
made with the Right Hon. Arthur de Cardonnel, 
Baron Dynevor, will be adopted. The sub- 
scribers are :— 





Shares. 

Edwin Charles Curtis, Neath, solicitor and town 

clerk oe ee ee oe ee ee se . ° 
Wm. Davis, Neath, timber merchant 
J. Rees Jones, Haverfordwest .. - 
Thos. Leyson, Neath, merchant ey 
Wm. Rosser, Bryn Amling, near Neath, tin-plate 

manufacturer as Ex Use ew ose are 
J. H. Strick, Neath, accountant .. .. .. .. 1 
T. P. Whittington, Neath, surgeon .. 55 uke 1 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, ten shares. 
The company in general meeting will determine 
remuneration. Office, Greenway-villas, Neath; 
J. H. Strick, secretary. Solicitors, Messrs, 
Alfred Curtis and Son, Neath. 


rer a 





Colonial Manganese Company, Limited. 


This company was registered on the Ist inst., 
with a capital of £8000, in £100 shares, to acquire 
and work manganese and other minerals at 
Waiheke Island, Auckland, New Zealand, and in 
particular to acquire, upon terms of an unregis- 
tered agreement, certain rights and benefits 
granted to Donald McLean and Alfred Welby. 
The subscribers are :— 

Shares..| 
Charles Holcroft, Dudley, iron merchant .. .. 1 
= Holcroft, Stourbridge, fire-brick manufac- 

urer . oe oe oe oe oe ee oe on oe 
James Holcroft, Stourbridge, ironmaster .. .. 
Charles Wallis, Edgbaston, Birmingham, manu- 

Mt ee Teer es ee, ae far as 
J. 8. Keep, Edgbaston, merchant .. .. 

G. Salter, West Bromwich, manufacturer 
J. H. Lloyd, Edgbaston, manufacturer .. 


Registered without special articles. Solicitors, 
Messrs. Coleman and Co., Birmingham. Regis- 
tered office, 12, Bennett’s-hill, Birmingham. 


et te 


Port Talbot Tin-plate Company, Limited. 
This company was registered on the 3rd inst., 
with a pee f of £35,000, in £35 shares, to 
carry on business as iron, steel, and tin-plate 
m turers, ironfounders, steel converters, 
colliery proprietors, coke and charcoal manufac- 
turers. The subscribers are:— 


A a Ae ee 
R. Jenkin, Port Talbot, tin-plate manufacturer... 
J. A. Thomas, Swansea, solicitor .. .. .. .. 
J. H. Burgess, Swansea, shipowner Ue 
G. Shaddick, Swansea, shipowner .. .. .. .. 
J. Corfield, Sketty, Swansea, colliery proprietor. . 
J. Pendry, Swansea, accountant .. .. .. . 
The subscribers are to appoint the first directors; 
qualification, thirty shares. The company in 
general meeting will determine remuneration, 
Solicitor, Mr, J. Aeron Thomas, Swansea. 


f. 





Shares. 


1 
1 
1 
1 
1 
1 





Mutual Telephone Company, Limited. 


This company was registered on the 4th inst., 
with a capital of £100,000, in £10 shares, to 
carry on the business of a telephone company in 
all branches, The subscribers are:— 


Shares. 

A. D. Provand, 9, Bridge-street West, merchant 1 
G. Halilo, 100, Portland-street, Manchester, mer- 
H. T. Goddum, 57, Brown-street, Manchester, 

merc Rat Neth Ci ke, said, digit en Bid) Tite 1 
Edwin Guthrie, 71, King-street, Manchester, 

chartered accountant 1 


W. Thompson, 79a, Princess-street, Manchester, 
CL rar ae 1 
W. M. Mollison, 105, Princess-street, Manchester, 
| it RR RR are a i ea als 
E. A. Hague, 6, Dickinson-street, Manchester, 
Sas in me he. bs 6. ow a0 1 
W. Wadsworth, 4, Albert-square, Manchester, 





estate agent . ee Ae ee fone 1 
A. Forrest, Holt Town, Manchester, oil f 
eS: a eee 1 


The number of directors is not to be less than 
five, nor more than fifteen; the subscribers are 
to appoint the first; qualification, ten shares. 
The company in general meeting will determine 
remuneration. Solicitors, Messrs. Needham, 
Parkinson, and Slack, Manchester. 





Somersetshire Manganese and Iion Ore Company, 
Limited, 


This company was registered on the 4th inst., 
with a capital of £25,000, in £1 shares, 1000 
being founders’ shares, to adopt an agreement of 
the 4th inst. between H. Byron Crouch and John 
Cornwell, of which no particulars are given, to 
carry on business as miners, smelters, quarrymen, 
colliery proprietors, iron and steel founders, 
farmers, Ke. The ordinary shares will be entitled 
to a non-cumulative preference dividend of £10 
per cent. per annum, and, after making provision 
for a reserve fund, one-half the surplus profits 
will bedivided amongst the holders of the founders’ 
shares. The subscribers are:— 

Founders’ Ord. 


shares. shares. 
James Inskip, 12, Small-strect, Bristol, 


aE Ea aa Te 
*Robt. Stuckey, 5, Stone-street, Bristol, 
Ss ox. 20 os <s. vo se. Sh so SQ 
*A. W. Shore Baily, Glastonbury, manu- 
_ =e nee Fe 
. L. Press, 12, Small-street, Bristol, 
| | Preis 
F. Peet, Bank-buildings, Bristol, 
financier he tee eae SORE Se 
H. Crewdson, 12, Small-street, Bristol, 
solicitor .. 25 .. 280 


*Colonel G. J. Harcourt, Clifton, Bristol 25 .. 250 


The number of directors is not to be less than 
three, nor more than six, the first being the sub- 
scribers denoted by an asterisk; qualification, 
ten founders’ shares and £250 in ordinary shares ; 
remuneration, £300 per annum, divisible. Soli- 
citors, Messrs. H. Brittan and Co., Bristol. 








THE FoRTH AND CLYDE CANAL.—The Chamber 
of Commerce of Glasgow has given the projected 
Forth and Clyde Canal what must be considered 
a very adverse blow, so far as that city is con- 
cerned. At a recent meeting of the directors the 
Committee on Home Affairs reported that they 
could not recommend the directors to support the 
memorial of the Edinburgh Chamber, as to the 
proposed canal, believing that it was unnecessary, 
and that financially it would not be successful. 
Mr. J. L. Mitchell, who moved the adoption of 
the report, said there was no doubt the scheme 
was quite practicable from an engineering point 
of view, but the rea] question involved was one of 
cost, and of the amount of traffic to be obtained 
for the canal after it was opened. After having 
consulted engineers, he was of opinion that the 
cost of construction was somewhat under-esti- 
mated, and that the traffic to be obtained was 
very much over-estimated. He failed to see that 
there was any great advantage in constructing 
the canal, because over-sea ships coming either 
from the south or from the west would save very 
little time, and might encounter obstacles that 
was not calculated upon. Mr. W. McEwan, who 
congratulated the committee on its sound judg- 
ment, observed that there were only two classes 
of individuals who could be supposed to advocate 
such a scheme, and these were engineers and land- 
owners, who would chiefly, if not solely, benefit 
from it. The directors unanimously approved of 
the committee’s report. 


A CANAL BETWEEN THE NorTH SEA AND 
KatTTeGcaT. — The project of a large navigable 
canal between the North Sea and the Kattegat, 
through Jutland, and for its greater distance 
following the Limpjord, has occasionally been 
heard of during the last couple of years, and is 
again attracting a good deal of attention. In 
addition to the canal, the plan comprises the build- 
ing of two harbours, one at either terminus, of 
which, especially the North Sea harbour, at 
Jommerbugten, is likely to prove of great im- 
portance to the shipping. The capital required 
for the undertaking, about £2,000,000, is under- 
stood to be available, and according to the pre- 
liminary calculations the concern should also prove 
a success from a financial , oint of view. The 
first condition for the whole thing is a concession 
from the Danish Government, and the matter will 
in all probability soon be brought before the 
Danish Parliament in a modified form as to the 
terms of the concession. Originally the pro- 
moters asked for a successive grant of altogether 
10,000,000 kr. from the Danish Government 
towards the undertaking. In the present pro- 
posal the Danish Government is asked to grant a 
concession for 100 years, and to guarantee 3 per 
cent. annual interest on a cajital not exceeding 
35,000,000 kr. for a period of 15 years, beginning 
one year after completion of the canal, which 
must take place not later than July Ist, 1895. 
The Danish Government has a right to purchase 
on terms specified in the proposal, and will also 
have the fixing of dues, &c, The promoters have 
to deposit a certain sum as a guarantee, and 
they ask in the proposal that materials for the 
canal, &c., imported from abroad may be exempt 
from duty. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

8rd February, 1890. 

1774. Rotter Buinp Brackets, J. C. Thomson and 
E. 8. Thomson, London. 

1775. Prorectina the Sores of Boots, R. Wright, 
Redditch. 

1776. Meta Dowexs, C. J. Phillips, London. 

1777. Laws Tennis Stop Net, Brookes and Co., Man- 
chester. 

1778. Bicycues, J. Read, Coventry. 

1779. Lamps for Burnine Gas from Benzouine, J. F. 
Barker, Manchester. 

1780. Deep Box, A. E. Edwards, Stratford. 

1781. Rapip Hor Water Heater, T. Thorburn, Kil- 
marnock. 

1782. Seir-actinc Door Cioser, R. Ashworth and 
W. Evans, Rochdale. 

1783. BicycLe Supports, G. Mortson, London. 

1784. PrRopucinG Ozone by Execrriciry, T. A. Garrett, 
London. 

1785. Cart Weicuinc Macuine, C. E. Hannaford, 
Swansea. 

1786. Keyvtess Lock, G. Pescott and R. H. Risk, 
Manchester. 

1787. Srirrurp Bar, T. D. Harries and G. Davis, 
Aberystwith. 

1788. Maps, A. J. Grayston, Worcester. 

1789. AUTOMATIC FLUsHING SyPpHON, T. Thomas, Gla- 
morganshire. 

1790. CLEANING and Po.tisHinc Kni¥re BiapEs, &c., G. 
Edwards, Thornton Heath. 

1791. Aquatic ADVERTISING, A. Champness, London. 

1792. THIMBLE ATTACHMENT, E. P. Appleyard, London. 

1798. PoLisHinG Merats, &c., J. 8. Sweet, London. 

1794. AMALGAMATOR for ExtRacTING GOLD, &c., from 
Org, C. Pfeiffer, London. 

1795. WATER-CLOsETs, W. W. Roff, London. 

1796. MecnanicaL Forcep Dravonut Lamps, T. M. 
Thompson, London. 

1707. Roors of Houses, W. McGregor, Glasgow. 

798. HoLper for FLowers, C. Marson, London. 

170. Game of Grounp Buituiarps, G. H. Ellis, 
London, 

1800. Payment Reoisters, W. Hackett, London. 

1801. SypHons, E. Bolens, London. 

1802. Ho_pinc ur Women’s Dresses, W. P. O'Keef, 
Liverpool. 

1803. MouLDING GLass, L. Appert, London. 

1804. HEATING by Gas, P. Scharf, London. 

1805. Automatic Lamp ExtincuisHers, J. Hazlitt, 
London. 

1806. Maxine Steet, M. R. Colney and J. H. Lan- 
caster, London. 

1807. Drawine Gear of Carts, R. Storey, London. 

1808. YeELLOw Basic CoLourinc Matrer, O. lmray.— 
Society of Chemical Industry in Basle, Switzer- 
an, 

1809. AmyLorns, H. T. Brown, G. H. Morris, and E. R. 
Moritz, London. 

1810. Sarety Hoipine Teats, &c., for Bares, E. D. 
Mincher, London. 

1811. CoLtourrnGc Matters, R. Holliday, London. 

1812. CoLourinG Matrers, R. Holliday, London. 

1813. Dyemnc TextiLe Fasrics, R. Holliday, London. 

1814. LatHes, J. B. Preston, J. 8. Marshall, and F. 
Cotton, London. 

1815. Decoratine Curna, &c., A. Bevington, London. 

1816. Puriryina Sewace of Cities, &c., G. W. Ewens, 
London. 

1817. BoiLer Furnaces, A. Jobson, London. 

1818. Currine CLotu, &c., F. E. D. Acland, London. 

1819. Swimmine GLove, L. Mermod, London. 

1820. Burnine Bricks and Tites, H. Gurney, London. 

1821. AppLyiInG MeTALLic Copper to the Hu tis of 
Sea-coinc VessELs, C. B. Phillips and H. R. Lewis, 
London. 

1822. Evecrric WuisTLes, Horns, &c., J. Lee, 
London. 

1823. THERMOMETERS for ConvERTERS, P. S. Conron, 
London. 

1824. Ratcnet GEAR or MECHANISM, T. Messenger, 
London. 

1825. PATTERN and Fasric, 8. Guiterman.—(S. Moseh- 
cowitz, United States.) 

1826. VeLocirepes, T. R. D. Bingham, London. 

1827. BoiteR or Furnace Fives, 8. K. Barnes, 
London. 

1828. Azo CoLouRING Matters, B. Willcox.—(Farlen- 
fabriken vormals F. Bayer and Co., Germany.) 

1829. PERAMBULATORS, T. Roydhouse, London. 

1830. InpicaTinc Raritway Stations, J. W. Little, 






ndon. 

1831. Movine Fans, 8S. R. Baildon and J. Kershaw, 
London. 

1832. Wixpow Buirinp Apparatus, H. 8. Wainwright, 
London. 

1833. Tramcar, E. A. Chatterton, London. 

1834. Ciip for VeLocipepes, C, Lohmann.—{ Messieurs 
Beisser and Fliege, Saxony.) 
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1835. Sarety Stirrups, H. B. Wheeler, Southampton. 

1836. CLorHes Dryer, G. E. Hasson, Ontario. 

1837. Wacon WHEELS, B. McGovern, London. 

1838. BALE Fasteners, H. 8. Booth, Manchester. 

1839. DovuBLe Wixpow Firtincs, F. Schmidt, Man- 
chester. 

1840. Car Ax.es, O. Vanorman, Manchester. 

1841. SECRETARY and BooksHELvEs, &c., G. Peacock, 
Durham. 

1842. TREATING Gop, E. L. Mayer and J. G. Lorrain, 
London. 

1843. Vent, Baron J. Davenport, Birmingham. 

1844. Securtnc Mounts to Bepsreaps, F. R. Baker, 
Birmingham. 

1845. FUNNELS and Tap TuBes for Fivuips, W. Holmes, 
Sheffield. 

1846. Pickinc Banps in Looms, 8. and J. W. Clegg, 
and P. Townend, Ashton-under-Lyne. 

_— Tuses for Steam Borters, O. Meredith, Birken- 
M 


1848. Apparatus for DisTitLation of Liquors, A. R. 
Davis, Manchester. 

1849. MiLitary Law Game Enrixape, H. A. Clarke, 
London. 

1850. INFLATED Pap for Horses’ Hoors, K. Annat, 

ow. 

1851. Jomners’ Toot, J. Stott, Rochdale. 

1852. FEEDING BotTLe SusPenpeR, H. Provis, Cardiff. 

1853. Brrp-caces, K. Annat, Glasgow. 

1854. Combination Hanp Camera, H. L. Young, 


Portsea. 
1855. Stampinc, &c., Woven Fasrics, F. F. Abbey, 
Huddersfield. A 
1856. Keyinc Rartway Raits to Cuairs, R. T. Wilkin- 
son, Keighley. 

1857. LAMP-sHADE and TRANSPARENCY, J. V. Elsden, 
Pulborough. 

1858. Construction of Borters, C. and H. Arnold, 
London. 

1859. ComBINED Pianos and Harmoniums, J. Travis, 
Manchester. 

1860. Removine Dirt from CLoruine, A. Lamplough, 
London. 

1861. PortaBLe Press for TaBLe Linen, C. R. G. 
Smythe and E. Payne, Glasgow. 

1862. Macuines for Covertnc Wire, J. Scott and 
F. E. Davis, Manchester. 

1863. Compounp Wire Rorg StRaND Macuine, J. Wil- 
son, Canada. 

1864. — Knittep Loor or P1Le Fasrics, J. Booth, 

alifax. 
1865. ILLUMINATED CLocks, W. Tuchmann, London. 





1866. Test1nc Drain and other Pipes, T. M. Houghton, 


ndon. 

1867. ExecrricaL Conpuits, &c., J. A. McMullen, 
London. 

1868. Formina Houses, &c., in Porcevain, G. Schénau, 
London. 

1869. Secuninc AppREss LaBets to LuaGace, &c., 
D. Campbell, Hamilton. 

1870. Steam Hammers, J. E. Reinecker, London. 

1871. Runnine Gear and Steerine Apparatus, B. F. 

man, London. 
1872. PENHOLDER and Eraser CoMBINED, C. M. Hailes, 


London. 

1873. Winpow Ro.ver Buinps, &c., J. H. Sankey, 
London. 

1874. SoLuBLe Bive CoLtourine Martrers, J. Imray.— 
(La Société Anonyme des Matiétres Colorantes et Pro- 
duits Chimiques de St. Dennis and Dr. Chapuis, 
France.) 

1875. REFRIGERATING Macuinery, T. B. Lightfoot.— 
(C. Linde, Germany.) 

1876. Lockinc ManHove Cover, C. B. Broad and G. 
Harris, London. 

1877. CompressinG Air or Gases, A. Riedler, London. 

1878. Evectrric InsuLatinc CompounD, J. B. Williams, 
London. 

1879. PostaL WrapPers, C. W. Dopson, London, 

1880. Sarety Purses, F. A. Pridmore, London. 

1881. Makino Sticks of Seatine Wax, C. F. Wilmot, 
London. 

1882. Sirrinc Apparatus, C. H. Stubley, London. 

1883. GENERATING the Vapours of O11, &c., B. J. B. 
Mills.—(A. Seigle-Goujon, France.) 

1884. SoLipIFIED PyroTecuNic Powvers, P. Jensen.— 
(A. C. Underwood, United States.) 

1885. Corrins, J. D. Ripson and W. A. Frazer, London. 

1886. VeHicLes for TRANSPORTING AMMUNITION, W. W. 
Kimball, London. 

1887. CasH Inpicator, &c., F. L. Fuller and G. H. 
Griswold, London. 

1888. Castinos, R. C. Totten, London. 

1889. Corkscrews, A. Edie, H. Koppas, and J. N. 


Soe London. 

1890. Drive Cuarns, T. Maxon, H. Coleman, and E. C. 
Boyer, London. 

1891. Trimmincs of Lapres’ Garments, W. Hill, 
Glasgow. 

1892. Sewine Macuines, N. Wheeler, London. 

1893. Ain Pumps, A. Berrenberg, London. 

1894. ENAMELLING MetALs, A. E. Robinson and W. H. 
Wheatley, London. 

1895. Macuines for Makinc Enve.opes, C. H. Hey- 
wood, London. 

1896. StorreR for Borries, &c., W. Schtitze, London. 

1897. Composition for E.ecrricaL Insunation, E. 
Fahrig, London. 

1898. Topacco Pires, F. J. Grospellier, London. 

1899. REELING ATTACHMENT to Knives, W. Fraue, 
London. 

1900. Roor Coverines, J. and A. Drexler, London. 

1901. Permanent Way of Raitways, I. Brown, 
London. 

1902. MANUFACTURE of Spoons and Forks, A. Denise, 


mdon. 

1903. TrEaTING Nervous Disorpers, W. P. Thompson. 
—(The Electrolibration Company, United States.) 

1904. Steam Encines, T. W. Cole and G. Waller, 
London. 

1905. Puzzir, A. H. 8. Daniell and C. Gimson, London. 

1906. Ratstnc the GALLERIES of Lamps, J. Eckel and 
A. Glinicke, London. 
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1907. Makinc Miturmc Cutters, G. C. Bingham, 
London. 

1908. Screw Fasteninos for Winpows, R. C. Wilford, 
Huddersfield. 

1909. Liquor Frames, H. Wilkins and J. Waller, 
Sheffield. 

1910. STERILISING Apparatus, J. F. H. Gronwald, 
Manchester. 

1911. HoLtow Suartine, G. C. Marks.—(G. H. Ogilvy, 
United States.) 

1912. Srancuions for Suips’ Hanp-ralzs, J. H. Bell, 
Newcastle-on-Tyne. 

1913. Utiiistne Scrap Tin Piates, W. P. Thompson.— 
(E. Carez, Belgium.) 

1914. MANUFACTURE of AtvM, F. M. and D. D. Spence, 
Manchester. 

1915. Boppin Hoiper for Szewinc Macuines, A. W. 
Finlayson. 

1916. Looms, J. and R. Lindsay, London. 

1917. Scissors SHARPENER, W. Yoxall, Manchester. 

1918. Key Rive, W. P. Shiel, Dublin. 

1919. — or Srncerse Yarn, J. B. Ellison, 

ord. 


1920. Preventinc Four Gases in WaTeRMAINs, W. 
Wright, Sheffield. 

1921. Conpensinc STeaM in Brewinc Coppers, C. 
Gibbs, Sheffield. 

1922. VeLocipepes for ApveERTIsiNG, L. Calverley, 
London. 

1923. Cuimney Cow , G. Dimmer, West Cowes. 

1924. CHAMBER UTENSILS, R. W. Jordan, Bristol. 

Soap Hoxper, R. W. Jordan, Bristol. 

#26. FoLpinc Enps of CarpBoaRD Boxes, F. Morris, 






Bristol. 

1927. Setr-actinc Automatic Freep, J. W. and R. 
Pope, Bristol. 

1928. PERFORATED MertaLtic Spittoon, W. Perry, Bir- 
mingham. 

1929. STiLLeTTo, Scissors, and Puiers, A. Grime, 
London. 

1930. Swimminc Barus, C. H. Rosher, London. 

1931. Bracket for SusPENDING WEARING APPAREL, &c., 
J. Briiutigam, London. 

1932. Apparatus for Hoistrine, &c., Boats, G. C. Hood, 
London. 

1933. ScaTTERING O1L on the Sga, G. C. Hood, London. 

1984. Siricious Pavine, &c., Stone, C. Fifield, London. 

1935. COMBINED FLAME-SPREADER and EXTINGUISHER, 
for Lamps, T. B. Burns, London. 

1936. RecUPERATIVE Lamps, E. Sée, London. 

1987. Pickinc-Box and SHEDDING Motions of Looms, 
J. H. Kirk, London. 

1938. ExuiBiTInG, &c., PHotocrapus, &c., F. Kitto, 
London. 

1939. Automatic ELectric TEMPERATURE ALARM, 
M. H. L. Bougault, London. 

1940. PIANOFORTE ATTACHMENT for GuipiInc Hanps 
of Pupits, 8. Witty, London. 

1941. ArracHinc WINDOW Bu1nvs, J. Bentley and 
J. Holt, London. 

1942. Boats’ TrLLerRs, F. A. Rodewald, London. 

1943. Motor Enarnes, C. D. Abel.—(The Gas Motoren 
Fabrik Deutz, Germany.) 

1944. PENHOLDER, W. Drury and W. Usher, London. 

1945. NutRitIvE Foops, F. H. Lenders.—(4. Denacyer, 
Belgium.) 

1946, SorTENING, &c., WATER, J. Wright, London. 

1947. Fire-EscaPes, G. Wilson, London. 

1948. SEPARATING Liqurps from Sourps, H. W. Deacon 
and V. C. Driffield, London. 

1949. OPENING and CLosine Doors of Cass, J. Lytham, 


London. 

1950. Iris for PHorocRaPHic CAMERA LENSES, J. Swift, 
London. 

1951. Exp.osives, H. 8S. Maxim, London. 

1952. VELocipepEs, W. L. Wise.—(4. Gamp, Germany.) 

1953. Buck es for Harness, A.J. Boult.—(A. Brandeis, 
Bohemia.) 

1954. VeLocipeDEs, E. Anthony, London. 

1955. SMALL-ARMS, J. Ross, London. 


1956. PRopucING CoLouRED Puotocrapus, E. and C. 


Ireland, London. 
1957. Lamps, T. Bass and T. Preece, London. 
1958. SreaM VALveEs, M. H. Robinson, Kingston-upon- 


Thames. 

1959. OpENING the Doors of a THEATRE in CasE of Fire, 
H. Held, London. 

1960. Door-pLates, &c., F. Boffa. — (Z. Miiller 
Sermany.) 
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1961. Preventinc Depostr in BorLer Tues, J. G. H. 
Batchelor, Cardiff. 

1962. Dye-sturrs, A. Bang.—(Messrs. Dahl and Co., 
Prussia.) 

1968. Stays or Corsets, J. E. Rothholz and W. Selly, 
London. 

1964. Generation of SULPHURETTED HypRocEn, W. O. 
Kibble, Londen. 

1965. Locks, J. Legge, Stafford. 

1966. Root and Sor Lace Fasteners, M. L. Cavargna, 
Stafford. 

1967. CuoTrH Seam, C. J. Corbitt, Manchester. 

1968. ConpENsING WooLLeN and other Frsres, B. 

th and J. Beaumont, Huddersfield. 

1969. Horse Hoor Pap, P. MacLellan, Glasgow. 

1970. Pressure Fiurers, G. Se! , Barnsley. 

1971. Srrercwine Trousers, T. 8. Lavis, Bristol. 

1972. WaTERPROOF Fasrics, J. Markus, Manchester. 

1973. Currixc Toot or Hover for Latues, R. Giibel, 
Glasgow. 

1974 CycLtes and other Venicies, W. Rogers, 
Smethwick. 

1975. Securrnc Hanpwes of Cranes to Suarts, T. H. 
Heard and W. K. Birkinshaw, Sheffield. 

1976. Lusricators, A. Steel, Sheffield. 

1977. Boots and SHogs, T. W. Duffy and J. van den 
Heuvel, London. 

1978. Fountarns and Motors, E. P. Jerrard, London. 

1979. EXTINGUISHING Flames of O11, Lamps, J. Stark, 
London. 

1980. Boots and Snoss, B. A. Collins and A. A. Blandy, 
London. 

1981. Fiax Ciamps, J. W. Brereton, Dublin. 

1982. Surrt SLeeves, J. B. Walker, London. 

1983. Transport of SHeep, CaTrie, &c., J. H. Perry, 
London. 

1984. Wrirrnc Pens, C. Syrett and M. Emanuel, 
London. 

1985. TeLescopic CiGARETTE Smoker, C. P. McKay, 
London. 

1986. Hotper for Wixpow-sasHEs, J. P. Nicholls and 
=. ke, London. 

7. ELecrro-pLatinc MeTats with ALumrinivm, 8. 
Wohle, London. 

1988. Fivrertnc Perrumrs, &c., F. L. Johnstone, 
London. 

1989. Hanp Brusues, H. Ratcliffe, London. 

1990. Hor Water Apparatus, G. Clark, London. 

1991. Tarust Biocks for ScREW-PROPELLER SHAFTS, 
H. Lamb, London. 

1992. Drawixc InstRUMENT, J. Plummer, London. 

1993. Openinc Rartway CaRRIAGE Doors, W. V. Biggs, 
London. 

1994. Bunes for Barrets, &c., H. Gibbon, Liverpool. 

1995. Lucirer Matcnues, W. P. Thompson.—{J. Hess, 

lgium.) 

1996. Rovustnc Beer and Mixinc Wort, &c., J. F. 
Littleton, London. 

1997. Sweerinc Curmyeys, J. Price, sen., and C. R. 
Valentine, London. 

1998. Macic Porocrapuic Pictures, G. W. Secretan, 
London. 

1999. Barret Cover, W. W. Horn.—(C. F. Heins and 
A. Bequest, United States.) 

2000. Eye-ciasses, A. F. Schoerle, London. 

2001. Root-curtinc Macuines, F. T. Statham, London. 

2002. Propucinc ALuminium, G. Shenton.—(M. J. 
Berg, France.) 

2903. Forminc ArticLes from Woop Pu p, P. Jensen. 
—+(C. Christensen, Norway.) 

2004. Prr Saws, P. Jensen.—{E. C. Blom, Norway. 

2005. Macuive for MAKING AERATED Drinks, J. Wood, 
London. 

2006. Piovens, &c., F. Taylor.—(G. Taylor, British 
Columbia.) 

2007. Muzzies, A. Garstin, London. 

2008. Fiusuinc Drarys, R. B. Evered and N. Cole- 
man, London. 

2009. VENTILATING RarLway CARRIAGES, J. Anderson, 
London. 
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2010. Wire Sritcninc Macuines, &c., W. R. Bacon, 
London. 

2011. Copyinc Inx, W. 8. Conrad and H. T. Lilley, 
Southsea. 


2012. Ratsep Concentric Rincep Canvas RIFLE 
Tarcet, G. T. Starkey, Plymouth. 

2013. Boxt for Securinc Sautters, &., M. Taylor, 
Bradford. 

2014. Arm PROPELLERS or VENTILATING Fans, W. Sayer, 
London. 

2015. WasuHInG Piates, &c., G. W. B. Crees, London. 

2016. ATMospHERIC HeEaTinc Apparatus, E. Marsh, 


Leed: 

2017. Pencit Hoipers, W. G. Dinkelméyer, Man- 
chester. 

2018. Heap Locks for Roap Venicies, C. Dutton, Bir- 
mingham. 

2019. Carvinc Fork Guarps, A. Copley, Sheffield. 

2020. Roor Giazinc, J. D. Hatch, Sheffield. 

2021. Currine or Sawine Stone, 8. and W. Dearden, 
London. 

2022. Toastinc Fork Hover, J. Thropp, Sheffield. 

2023. ENLARGENING Cameras, W. Griffith, King’s 
Heath. 

2024. Pickers for Looms, J. Curtis.—(H. Stancliffe, 
Russia.) 

2025. Suart Tuc Buck.es, C. Wincer, Birmingham. 

2026. Saors for Horses, J. Benfield, G. Kettlewell, E. 
E. Sheldon, and A. Mills, Birmingham. 

2027. Sewrnc NEepies, C. Ludwigs, Manchester. 

2028. Tea-pots, &c., B. Miller, Leeds. 

2029. Detiverrnc Mair Bacs to Trains, W. Bone, 
Grantham. 

2030. Gumminc Enve topes, E. R. Harrison, Bradford. 

2031. Draw-orr and Ventinc Taps, J. Burnett, Kil- 
marnock. 

2032. ApyusTING Winpow-sasHes &c., R. J. Carson, 
Belfast. 

2033. Decorative Purposes, R. N. Havers, London. 

2034. WaLkinc Stick Camera Tripops, A. G. Rider, 
London. 

2035. ConstructTinc Pitiars, &c., F. R. Kirchhoff, 
Liverpool. 

2036. Bossy, I. Seville and A. Leach, Manchester. 

2037. INDICATING ANNOUNCEMENTS, A. W. Hosking, 
Manchester. 

2038. Rartway Covup.ines, T. Steele, London. 

2039. InstanTaNEous Cameras, A. F. Bannister, 
London. 

2040. Merat Puates, G. A. Dick and G. 8. Jones, 
London. 

2041. Artacuinc Raits to Sieerers, G. Riitgers, 
London. 

2042. Burton Fastener, W. W. Tambs, London. 

2043. Dryinc Macuines, J. Stevenson and G. Little, 
London. 

2044. Rotary Enorves, 0. Kohn, London. 

2045. Frre-arms, A. V. Newton.—(A. Nobel, France.) 

2046. Muzze for Docs, J. Downs, London. 

2047. CanpLes, H. Oppenheim and G. H. Elliott, 





mdon. 

2048. Butters for SmaLi-arms and Guns, E. Rubin, 
London. 

2049. Horse BLANKET FasTentno, W. W. Horn.—{J. W. 
Bates, United States.) 

2050. Rotary Steam Encines, H. J. Haddan.—(J. H. 
Dow, United States. 

2051. Construction of Borries, &c., T. H. Dray, 


mdon. 
2052. Pipes for Smoxinc, H. E. Meyer.—(R. Jeantet, 
France.) 
2053. Dritiinc Rocks, R. Stephens and W. C. 
Stephens, London. 
2054. Fountains, E. P. Jerrard, London. 
2055. Heatinc Liquips, B. J. B. Mills.—( Adolphe 
Seigle-Goujon, France.) 
2056. Hotpinc TeLernone Receivers, 8. Lebenburg, 
London. 
2057. Smevtine Tin Ores, Siacs, &c., A. J. Campion, 
argate 





2058. Lamp ExtincuisHER and ALarM, F. H. Judson, 
London. 

2059. Music Fouro and Recepracue for ARTICLES, 
F. H. Judson, London. 

2060. Prerarwe Hops, H. A. Snelling, London. 
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2061. MineRat Warer Boxes, R. Hall, Bury. 

2062. Apparatus for Wer Sprnnino Frames, 8. Dyer, 
Belfast. 

2063. WATER-TUBE Borvers, A. Holecek, Glasgow. 

2064. Manvracture of Parer Pup, C. A. Davies.— 
(K. Kellner, Austria.) 

2065. Takrnc MEasuREMENT for DRESSMAKING, G. 
Frankland, Manchester. 

2066. Suurrte Guarp for Looms, R. Schofield, W. 
Haslam, and G. Hargreaves, Manchester. 

2067. VeLocirpepe Hanp es, G. Darbey, Bristol. 

2068. SkrtrLes, R. Warwick, London. 

2069. Cotour BLock Printine Macurnxe, D. D. Muter, 

mdon. 

2070. Furnaces for Burninc Liquip Fver, C. A. 
Sahlstrom and A. F. Hill, London. 

2071. Batt Vatves, J. Fagan, Keighley. 

2072. Jacquarp Macuines, W. Hardaker, Bradford. 

2073. Brxpinc Fite or Portroxio, 8. Williams, Aber- 
gavenny. 

2074. ADVERTISING, R. Cole, —_ _ 

a Heex for Boots or Suogs, E. Williams, Carreg-y- 

2076. Inpicatrnc VERTICAL Positions in Snips, A. 


Water, &c., Pipes, E. 8S. Barlow, Manchester. 

2078. Tosacco Pipes, G. W. Sims, London. 

2079. AvromaTic Rartway CARRIAGE Door Lock, G. 
King, Bromley. 

2080. Cceomam, &e., Exvectric Car Strorace Bat- 
TER1«s, J. C. Chamberlain, London. 

2081. DovBLE-Lirt JacgvarRp MeEcHANisM for Looms, 
C. H. Dracup, Bradford. 

2082. FaLLING-Bars to Cookinc Rances, T. Scaife, 
Bradford. 

2083. Desicns and Construction of Enve.ores, Xc., 
A. Thuey, London. 

2084. — Hanp.e for Vetocipepes, A. Hunnable, 

mdon. 

2085. Automatic APPLIANCE for Frre-PRoor Doors, 
A. Hay, London. 

2086. CrrcuLaR Kyittinc Macuryes, J. and W. Hearth 
and W. H. Willis, London. 

2087. Smoxrne of Tosacco Pires, G. Wallace, Liver- 


2088. Srraicnut Bar Kyitrinc Frames, J. and W. 
Hearth and W. H. Willis, London. 

2089. Tanks for Stortnc Petro.evum, W. P. Thompson. 
+B. M. Vaillant, Holland.) 

2090. Carpican Jackets, J. H. Cooper and J. A. and 
A. , London. 

2091. Seconpary Batrertes, W. P. Thompson.—{ The 
Gibson Electric Company of Europe, France.) 

2092. ComBINED PEN-WIPER and Eraser, A. A. Storey, 
London. 

2093. Separatinc Grary, &c., A. Stevenson, Liver- 


pool. 

2094. Ark Pump or Be.ttows, R. Haddan.—(J. Desir, 
France. 

2095. Fencrne-1n of FanM-YaRDs and Propvce, G. Lang, 
Glasgow. 

2096. Lacinc Jacguarp Carps, R. Reid, J. Fisher, and 
J. Parkinson, G' Ww. 

2097. Garters, F. Partsch, London. 

2098. Swincine Sky Siens, F. Schroeder, London. 

2099. Swinornc Sens, F. Schroeder, London. 

2100. ProtrocrapHic CAMERAS, T. P. Watson and W. 
Moscrop, London. 

2101. PHorocrarHic Portraiture, G. and F. Bishop, 
and J. P. Kirk, London. 

2102. ArtiFiciat Barts for Fisnine, P. Geen, London. 

2103. Button Ho es of Surrts for Stup, A. E. Parker, 
London. 

2104. Mettrnc Marcarine TaLtow by Hor Air, P. 
Wild, London. 

5. SIGNALLING on Raitways, G. Nobes and R. H. 
Jackson, London. 

2106. STRAIGHT-PULL MAGaAzINE Gun, R. Neher and A. 
Frey, London. 

2107. MANUFACTURE of Fire-Escapes, E. Casebrook 
and J. Perry, Banbury. 

2108. Switcues for ConTRoLLiInc ELectTro-morTors, C. 
T. Whitmore and W. H. Akester, London. 

2109. Motor Pump, J. A. Wade and J. Cherry, London. 

2110. Process of TREATING INCANDESCENTS, C. Dellwik, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


416,797. Tire Rone Mitt, J. Munton, Maywood. 

—Filed August 5th, 1889. 

Claim.—(1) The combination, with the main exterior 
driven roll, of the inside movable pressure roll and a 
slide upon which said pressure roll is carried, furnished 
with a movable er, for supporting the upper end 
of the pressure roll shaft, su tially as specified. 
(2) The combination, with an exterior driven roll, of 
the inside movable pressure roll and a slide upon which 
said pressure roll is carried, furnished with a movable 
hanger for supporting the upper end of the pressure 
roll shaft, a hydraulic cylinder and piston for operating 
said slide, anda a cylinder and piston or oper- 
ating said movable hanger, substanti as specified 
(3) The combination, with main exterior driven roll B, 
inside pressure roll C, vertically adjustable slide or 
blocks Q Q, and guide rolls D D upon said slides Q Q, 





(416.797) 
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sut tially as sy (4) The combination, with 
main exterior driven roll B, inside pressure roll C, 
laterally adjustable slides P P, vertically adjustable 

tially as 





bination of the main exterior driven roll B and inside 
pressure roll C for rolling the tire or ring outward or to 
a larger diameter, with exterior movable pressure rolls 
G G opposite said main driven roll, a slide me 
said rolls G G, a hydraulic cylinder and piston N N’ for 
operating said slide, a hydraulic cylinder and piston 
for operating said inside pressure roll C, and means 
for exerting a degree of pressure in said cylinder and 
piston N N’, against which pressure the tire itself, as 
it increases in diameter, forces the rolls G G to recede, 
and thus to continuously and automatically adjust 
their position, and guide rolls D D, connected with 
and operated from said rolls G G, substantially as 
specified. (8) The combination, in a tire rolling mill, 
of a slide M with edging rolls E F, vertically moving 
slide R, mounted on said slide M, hydraulic cylinder 
8 and piston S’ for operating said slide R, and non- 
revolving shaft F’ mounted upon and carried by said 





slide R, said roll F being mounted loosely, so as to 
revolve on said shaft F’, substantially as specified. (9) 
In a tire rolling mill, the combination of a main 
exterior driven roll B, inside pressure roll C and its 
non-revolving shaft C’, said roll C being mounted 
loosely to revolve on said shaft C’, substantially as 
specified. (10) In a tire rolling mill, the combination 
of a main exterior driven roll B, inside pressure roll 
C and its non-revolving shaft C’, said roll C being 
mounted loosely to revolve on said shaft C’, and slide 
K, carrying said shaft C’ and provided with a movable 
hanger 4? for supporting the upper end of said shaft C’, 
substantially as specified. 


416,904. Rotier MILL, J. Darson, Harrisburg, Pa.— 
Filed September 19th, 1889. 

Claim.—{1]) In a roller mill, the combination, with 
the journal bearings of the adjustable roll, of a shaft 
mounted in bearings in the bed frame, excentrics fixed 
upon each end of said shaft in the reverse relation 
described and supporting the bearings of the roll, and 
hand levers fixed upon said excentrics, whereby the 
said roll may be simultaneously adjusted with relation 
to its horizontal axis at each bearing at either side of 
the machine, substantially as described, for the 
purpose specified. (2) In a roller mill, the combina- 
tion, with the journal bearings of the adjustable roll, 








of a shaft mounted in bearings in the bed frame, 
excentrics fixed upon each end of said shaft in the 
reverse relation described and supporting the bearings 
of the roll, and the binding nuts K! on said shaft, 
substantially as and for the purpose specified. (3) In 
a roller mill, the combination, with the journal bear- 
ings of the adjustable roll, of a shaft mounted in bear- 
ings in the bed frame, excentrics fixed upon each end 
of said shaft in the reverse relation described and 
supporting the bearings of the roll, and the binding 
nuts K! and screws L, substantially as and for the 
purpose specified. 
416,948, Vatve, R. J. Pratt and J. Robison, Green- 
bush, N.Y.—Filed Auguat 81st, 1888. 
Claim.—(1) The combination, with an attemperating 
fluid conduit provided with a piston chamber and a 
ced valve located therein, said valve being pro- 
vided with a piston head working within the piston 
chamber, an auxiliary fluid chamber connec with 
the main fluid supply and the piston chamber by suit- 
able ports or passages, and having an exhaust port, 
and a balanced slide valve governing said ports and 
having an actuating rod, said slide valve being located 
within said auxiliary chamber, substantially as 





described. (2) The combination, with an attempera- 
ting fluid conduit provided with a piston chamber and 
bal d valve, said valve being provided with a 





slides Q Q, and ide rolls D D, subst 
specified. (5) The combination, with main exterior 
driven roll B, inside pressure roll C, laterally adjustable 
slides P P, vertically adjustable slides Q Q, and guide 
rolls D D, slide M, exterior pressure rolls GG, mounted 
upon said slide M, said slide M being furnished with 
cams m m, levers O O, and conn links O’ O’, sub- 
stantially as specified. (6) The combination of main 
driven roll B with inside pressure roll C, guide rolls 
D D, slide M, carrying exterior pressure rolls G G and 
furnished with cams m m, levers O O, and connecting 
links O’ O’, substantially as specified. (7) The com- 





piston head working within the piston chamber, an 
auxiliary fluid chamber connected with the main 
fluid supply and the piston chamber by suitable ports 


ee 


inbefore set forth, of the high-pressure cyling¢ 

saddle, the live steam camene seer ths fore 
sure cylinder, its saddle, the intercepting valve bush. 
ing therein, its ports, the live steam pipe connecting 
the high-pressure cylinder passage with the intercept. 
ing valve, the reducing valve in said pipe, and = 
hollow valve movable endwise in one direction in its 
bushing by the Lage al of live steam therethrough to 
the low-pressure cylinder, and in the other by the 
pressure of the exhaust steam from the high-pressure 
cylinder directly on the opposite end of the valve, Q@ 
The combination, substantially as hereinbefore 2 
forth, of the branched or forked live steam pipe, the 
high-pressure cylinder, the low-pressure cy inder 
their connecting pipe, the low-pressure cylinder saddle 
the intercepting valve cylinder therein between the 
steam Lae a and low-pressure cylinder, the three 
sliding valve pistons, and the steam passages through 
the cylinder and valve for the passage of both live and 
exhaust steam. (3) The combination, substantially 
as hereinbefore set forth, of the intercepting valve 
bushing or cylinder having steam ports therein, its 


417.083] 






































two pistons controlling the ports through which the 
exhaust steam of the high-pressure cylinder passes, 
and the live steam piston of smaller area, and all on 
the same piston-rod, so as to act in unvarying relation 
to each other. (4) The combination, substantially as 
hereinbefore set forth, of the intercepting valve bush. 
ing or cylinder having steam ports therein, the regu. 
lator chamber, the pistons of the valve cylinder and 
regulator chamber, and the piston rod common to all 
the pistons, so that all move coincidently. (5) The 
combination, substantially as hereinbefore set forth, 
of the low-pressure cylinder, its saddle, the connect- 
ing pipe, the hollow slide valve, its pistons of different 
areas, and the we chamber. (6) The combina- 
tion, substantially as hereinbefore set forth, of the 
intercepting valve pistons, the regulator chambers, 
and the adjusting device to vary the area of its ports 
to regulate the rate of movement of the intercepting 
valve. (7) The combination, substantially as herein- 
before set forth, of the intercepting valve, its pistons, 
the regulator chamber, its pistons, and a hand lever, 
all connected with the same piston-rod, so as to be 
able to operate them either automatically or manually. 
417,214. Saxnp Box Vatve, 7. Austin, Logansport, 
Ind.—Filed May 25th, 1889. 

Claim.—(1) The combination, with a sand box and a 
cylinder of a piston located within the cylinder, a rod or 
stem rigidly secured to said piston, and a valve rigidly 
secured to the lower end of the rod or stem and 
adapted to close the discharge opening in the sand 
box, substantially as set forth. (2) The combination, 
with a sand box having holes in its bottom and sand 
pipes leading from the bottom, a gland on said box, 
and a follower screwed in the upper end of the latter, 











of a cylinder screwed to the follower, a piston fitted in 

the cylinder, a hollow valve stem extending loosely 

through the follower, a knob for holding the stem to 
the piston, a plummet shaped valve on the end of the 
stem and having an opening through it restricted at 

its lower end, a spring for depressing the piston, 4 

pipe for admitting air or steam beneath the piston, 

and a set screw for limiting the movement of the 
piston, substantially as set forth. 

417,244, Manuracture or Hottow HaNnpLep ARTI- 
cies, H. C. Hart, Unionville, Conn.—Filed October 
21st, 1889. 

Claim.—That improvement in the manufacture of 
hollow handled articles which consists of first forming 

a rudimentary handle made hollow at its end, and a 

















hollow handle, and then uniting said handle and stub 
by abutting their hollow ends together and welding or 
brazing, substantially as described, and for the pur- 
pose specified. 








Epps’s CocoA.—GRATEFUL AND ComrorTina.—“‘ By & 
thorough knowledge of the natural laws which govern 
the operati of digestion and nutrition, and by ® 
careful — of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 

dency i Fro-vove 








or passages, and having an exhaust port, and a 

balanced slide valve governing said ports and having a 

longitudinal opening and an actuating rod, said slide 

valve being loca’ within said auxiliary chamber, 

substan: ly as described. 

417,083, Compounp Enarnes, A. J. Pithin, Schenec- 
tady, N.¥.—Filed July 23rd, 1889. 


Claim.—(1) The bination, substantially as here- 








to disease. H of subtle maladies are 
floating around us ready to attack wherever there is 4 
weak point. We — eee ey a fatal shaft by 
keeping ourselves well fortified with pure blood end a 

roperly nourished frame.” — Civil Service Gazette. 
Made simply with boiling water or milk. Sold only 
in packets, by grocers, labelled— James Errs & Co., 
Hom thie Chemists, London.” Also makers of 
Epps’s Afternoon Chocolate Essence.—[ADVT.] 
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WELDING BY ELECTRICITY. 


Ir is but a short time since the world heard of welding 
by electricity as a novel possibility. It has already 
become a practical reality. Like everything else which is 
proposed for employment in the arts and industries, it 
has to stand the test of the inquiry, Will it pay? When 
anew thing accomplishes a new process, or achieves a 
new end, this question may not be so rigorous a test of 
its claim to adoption. Welding by electricity must, how- 
ever, stand this test, as most of its applications will be 
more or less in substitution of old methods. It has, for 
some purposes that are already in view, and which make 
it very reasonable to suppose others will arise, claims to 
adoption as a superior method of arriving at certain 
practical results; but for these, as for all others, the same 
test question must be answered in the affirmative if 
electrical welding is to receive that support which is only 
given to money-earning things. 

For the purpose of enabling the interested public to 
satisfy itself on the subject, the Electric Welding Syndi- 
cate, of which Mr. Ewing Matheson is the consulting 
engineer, has during the past two or three weeks been 
exhibiting several of the different forms of welding 
machines at work in the Fanshawe-road, Hoxton. Here 
numerous tests have been made by and for many who 
are interested in any method of welding which may offer 
advantages in commercial metal working. The whole of 
the machinery was exhibited in the Paris Exhibition, and 
described in THE ENGINEER of the 5th July last, but the 
tests of the practical application of the system which 
have recently been made at Hoxton have added very 
materially to the information necessary to the formation 
ofan opinion on its commercial value. 

The machinery in use at Hoxton consists of a set of the 
heavy welding plant and of two sets of the smaller plant. 
The smallest is for welding wires up to about ,';in. diameter 
of any metal; the next is for welding rods, from }in. up 
to about lin. diameter, or similar section of any metal ; 
and the large machine, for welding bars up to about 2}in. 
diameter. These machines are supplied by alternate current 
dynamos with currents at a pressure of about 300 volts, 
this pressure being reduced by transformers attached to 
the welders, to from about a little more than one to at the 
highest five volts. The.large dynamo is a six-pole 
machine, running at 1000 revolutions per minute, and 
developing a maximum current of about 120 ampéres, 
which is increased to from about 8000 to over 25,000 
after leaving the transformer and passing through the bar 
being welded; a river in quantity as compared with the 
small currents of high pressure in common use. The 
dynamo is driven by an ordinary double-cylinder portable 
engine, without expansion valves, as made for ordinary 
work by Messrs. Marshall, Sons, and Co., Gainsborough. 
The engine has cylinders 9}in. diameter, stroke of 14in., 
and being fitted with a simple governor and throttle 
valve, it has one speed for running light and a much 
lower speed when the work is on. It is unnecessary to 
describe the machinery in detail. 

The tests we have made with a view to arrive at some 
idea of the commercial value and utility of the system, 
apart from the advantages which it offers for special 
work to be hereinafter referred to, consisted chiefly in 
welding together pieces of common lin. round bar iron, 
pieces of 1jin. round Farnley iron, pieces of round bar 
steel, pieces of 14in. channel and 1}in. angle iron. 
During the tests it was found that the power required 
varied very much, sometimes as much as 80 per cent. in 
what, to every appearance, seemed to be exactly the same 
parts of similar operations. On one occasion, when 
welding lin. common iron bars, the power varied during 
what seemed to be the maximum work at the weld from 
17 indicated horse-power to nearly 22 horse-power, 
including the friction of engine and shafting. ‘There is 
no doubt that a great part of this variation is due to the 
perfect adjustments that will occur electrically to meet 
differences in the character of the materials, form, and 
the resistance due to the rough ends of the pieces welded. 
It would not occur often in practice, as the pieces would 
have smoother ends, at least as smooth as when cut off 
by shears. With a view to test rapidity, twenty pieces 
of lin. common round iron bar with rough ends were 
welded together in 13 minutes, by two representatives of 
the syndicate, who may be reckoned about equivalent in 
dexterity to a smith and good striker. They were un- 
doubtedly more dexterous in the use of the machine than 
most workmen, but were less so in the working and 
swaging the welds. The results of these welds showed that 
each such weld might be well done in about 1°5 minute, 
instead of the 1:3 minute actually taken, or in consider- 
ably less than 2 minutes per weld when ayood swage 
finished weld is required. 

In another of several sets of experiments ten pieces of 
ljin. round Farnley bar were welded together, and a 
good workmanlike finish given to every weld by two 
trained men, the time taken being 12°5 min., or 2°5 min. 
per weld. Asthe sectional area of the 1jin. bar is very 
nearly 1 square inch, the cost of this work may be 
examined. At the same rate of working, twenty-four 
such welds, or forty-eight pieces of bar, could be welded 
together inan hour. The cost for labour would be, say, 
Is. 2d., or 0°58d. per weld of 1 square inch area. The 
indicated horse-power absorbed during this same time 
may be taken as about 22 as a maximum, but as 
the full current is only required during about 0°4 of 
the whole time, and as the engine runs light for nearly 
half of the whole time, the power to be debited to the 
Welding must be taken as very much less than this. 
When the current isnot being used the friction diagram, 
which includes engine shafting and machine friction, 
represents about 2°75-horse power; but taking the speed 
at which the engine runs when the full current is on, this 
falls to as low as 2indicated horse-power. We must there- 
fore charge the process with a mean of about 12 indicated 

orse-power. Where only one machine is at work the cost 
will, of course, be more than is represented by 12 indicated 





horse-power, but it is fair to assume more than one 
machine worked by an ordinary works engine. Taking 
the average consumption of coal for such an engine as 
3 lb. per indicated horse-power, we have a consumption 
of 86d. per hour and for the twenty-four welds, or 1°5d. 
per weld. The total cost per weld would thus be 2°08d. 
Before drawing a conclusion from this, however, it must 
be noted that on a previous day eighty welds were made 
in 1}in. iron in 177 minutes, equal to 245 per day of nine 
hours, or 2°22 minutes per weld, and the cost for labour 
is thus reduced upon doing a number. The reduction in 
cost is, however, not as much as is represented by the 
relative times per weld, namely, 2°2 and 2°5 minutes, but 
a large proportion of this saving will be made. Making 
such allowances as are necessary, and such as we know 
the conditions of the experiments will permit, so that the 
comparison of the cost of such welding with that done in 
the smithy may be a fair one, it may be taken that the 
cost of electrically welding such bars is about 1°85d. per 
square inch. The cost of the plant and its maintenance 
must, however, be considered in arriving at the total 
prime cost of the welding. We have not made any pre- 
cisely similar lots of welds by the ordinary method for 
the purpose of comparison, and such work does not 
occur in ordinary practice, but judging by the cost 
of other work for which certain piece-work prices 
are paid, and a known quantity of coal used, we 
may assume that the 1}in. round bars in numbers would 
be welded for about the same or a slightly higher sum in 
the smithy. Here, however, the comparison ceases, for 
by the electrical machinery, the number of welds which 
can be done per day by a pair of men willin many cases be 
doubled. This is where a very great advantage is 
achieved, the earning power of every man employed, of 
the capital in the works, and the quantity of work which 
a given works can turn out per year is thus enormously 
increased. Still greater advantages are, however, to be 
secured for many kinds of work where the precision of 
the electric welding is of high importance. By the 
electrical apparatus the welding heat can not only be 
obtained at any determined place and limited with pre- 
cision, but the “heat”? is under the eye of the workman, 
who can adjust it with the greatest exactness and with 
perfect control. He can see exactly how the metal is 
behaving and work accordingly, and hence the electrical 
method is most excellent for welding steel pieces together, 
or steel to iron; and wherever it is necessary to obtain a 
welding heat at a precise point, and to confine the heat 
to this part, no other method can approach it in any 
respect. For welding wires of steel or any other metal, 
it is very rapid, and for sections such as LJ H T L and 
tubular, it is admirably adapted. Although the system 
will make very little difference in the work of the 
fashioning smith in making the more difficult forgings, it 
has already very numerous applications in the many 
manufactures where repetition welding is an essential 
part of the work. In the smithy it will also have many 
uses, which may be indicated by one example. If a 
smith needs to upset a piece of iron anywhere in its 
length, he heats it in his fire, and then, the heated portion 
being always at least twice as long as is required, he has 
to cool it with water on either side of the short length— 
say an inch or two—which he wants to upset. The 
cooling, so as to confine the upsetting to the desired 
length, cools the whole, and but little upsetting can be 
done at a heat. The same upsetting operation can be 
done in the electrical machine with great rapidity and 
precision. The piece is put into the clamps at the 
required place, current turned on, and the clamps forced 
together, the heating and upsetting being as much under 
the workman’s control as the signing of his name, and 
the speed sufficient to satisfy the most impatient piece- 
worker. There are in this way numerous applications in 
which advantages are secured which are of great practical 
value, and which, though difficult to estimate, justify an 
affirmative answer to the question, ‘ Will it pay?” 
There are many kinds of work to which we have not 
alluded, but these can be seen by those interested. We 
have also said nothing of the strength of the weld as 
compared with that by the ordinary method, as this, it 
appears, may be taken to be the same in most, and better 
in a good many cases. It may be pointed out that the 
probable development of the system will lie in the con- 
struction of the electric welding apparatus in combina- 
tion with various forms of presses and forming dies. For 
instance, in some large agricultural implement works 
many thousands of harrow and drag tines are made every 
season. These are all pointed down at their ends, each 
tine being worked separately, though many are heated in 
the fire at the same time, a supply, in fact, being kept up 
in a fire. Judging by the cost of doing this work, 
it would appear probable that a combined electric 
welder or heater and small press, with suitable 
dies, would perform it more cheaply. A piece form- 
ing two tines would be put into the clamps, the 
centre part would heat up to a white heat, the dies would 
approach, squeeze the central part into the form of two 
tines meeting at their points, and finally separate them. 
Other such combined machines could be readily devised. 








ON A STANDARD OF EFFICIENCY FOR STEAM 
ENGINES. 


No. II. 


Carnot’s engine may be termed an algebraical abstrac- 
tion. Its theory postulates conditions which are not only 
impossible of fulfilment in any practical engine, but appa- 
rently opposed to the first principles of thermodynamics. 
It is laid down as a condition that the body K, the source 
of heat, shall have, to begin with, the temperature T of the 
air in the cylinder, and this condition it maintains to the 
end. In spite of this, it is postulated that heat shall pass 
continuously from K to the air while the piston is going 
from T to B. But Clerk-Maxwell says, ‘It is impossible 
by the unaided action of natural processes to transform 
any part of the heat of a body into mechanical work, ex- 





cept by allowing heat to pass from that body into another 
ata lower temperature.” A modification of this proposition 
is simply that heat cannot pass automatically frcm one 
body to another at the same temperature. Consequently 
the air could not take up heat from K. Secondly, it is pos- 
tulated that the temperature of the receiver shall be pre- 
cisely t, when of course no transfer of heat could take place. 
The whole proposition concerning the Carnot cycle admits 
of being put into far more accurate phraseolozy, but with 
this we have nothing to do. We must take it as we 
find it. 

With this impossible engine it is possible to compare 
to some little purpose certain hot air engines, because 
there are points of more or less close resemblance. Thus, 
the same air is used over and over again in them. It is 
expanded by heat and does work, and it is compressed and 
has work done upon it. There is a complete cycle imper- 
fectly approximating to the Carnot cycle. But with the 
steam engine the case is entirely different ; there is no 
cycle in Carnot’s perfect gas sense. In saying this, we 
are aware that we are running counter to the statements 
made in some text-books, and repeated time after time, 
simply because writers follow the lead of others, instead 
of thinking for themselves. We find, indeed, that the 
attempt to trace a similarity results in most absurd state- 
ments. But before considering these we must advance 
a step, and say something concerning the cycle, which, 
according to Clausius, takes place ina steam engine. We 
quote once more from Professor Ewing :— 

“Let it be supposed that we have, as before, a long 
cylinder composed of non-conducting material except at 
the base, and fitted with a non-conducting piston; also 
a source of heat A at some temperature, T a receiver of 
heat, or as we may now call it, a condenser C, at a lower 
temperature ¢, and a non-conducting cover B; then we 
can perform Carnot’s cycle of operations as follows :— 
To fix the ideas, suppose there is 1]b. of water in the 
cylinder to begin with at the temperature T. (1) Apply A 
and allow the piston to rise. The water will take in heat, 
and be converted into steam expanding isothermally at 
constant pressure P,. This part of the operation is 
shown by the a b in Fig. 2. (2) Remove A and apply B, 
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allow the expansion to continue adiabatically (6 C) with 


falling pressure until the temperature falls to # The 
pressure will then be p.,corresponding to ¢. (8) Remove 


Bb, apply C, and compress. Steam is condensed by 
rejecting heat to C. The action is isothermal, and the 
pressure remains P,. Let this be continued until a 
certain point d is reached, after which adiabatic com- 
pression will complete the cycle. (4) Remove C and 
apply B, continue the cc mpression, which is now adia- 
batic. If the point d has been rightly chosen, this will 
complete the cycle by restoring the working fluid to the 
state of water at the temperature T. Since 
the process is reversible, and since heat is taken in only 
at T and rejected only at ¢, the efficiency is a— . The 
heat taken in per pound of the fluid is L, and the work 
done L — 

We have here once more an algebraical abstraction— 
an entirely impossible engine. It is, however, this im- 
possible engine that some persons propose to use as a 
standard of perfection for real steam engines. In these 
last there is no cycle identical with that we have just 
described in all its phases. But an attempt is made to 
trace a resemblance, and this leads, as we have said, to 
absurdities. Thus, in the real engine there is no adia- 
batic compression resulting in the formation of water. 
There may be compression, but it is in no sense or way 
introduced to restore steam to the liquid condition. It 
is adopted for purely mechanical reasons, and this being 
the fact, we are told that in real steam engines the work 
of the feed-pump is the equivalent of the adiabatic com- 
pression. Although Professor Ewing gives the well- 
known diagram of the organs of a steam engine, he is 
very careful, it is proper to add, to point out subsequently 
that in the real steam engine we cannot properly have 
Carnot’s cycle. 

Now let us see what kind of cycle really takes place in 
a steam engine. It is fairly shown by the annexed 














diagram—Fig. 3—not drawn to any scale. Beginning 
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with the feed-water, that is pumped into the boiler at 
any temperature t, which for convenience we shall assume 
to be that of the condenser. It is gradually heated up to 
the temperature T, that of ebullition in the boiler, and at 
that temperature it is converted into steam, and is then 
suffered to pass into the cylinder, and the piston moves 
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from T toT. This is as far as practicable isothermal. 
We may take the area A T C as representing the work 
done in raising the temperature of the feed-water, and 
the area T C D T as representing the work done during 
the conversion of the water into steam, but the areas are 
not intended to represent numerical ratios. At the point 
T D the steam valve closes, and the steam expands fairly 
adiabatically. Now to get back the whole of the work 
represented by A C T, it would be essential to carry ex- 
pansion to such a point that the whole of the heat in the 
steam would be converted into mechanical effect, and the 
steam restored to the condition of water. Obviously this 
is impossible, and the exhaust port opens at some point 
tE. Ifwe opened the exhaust at T D, then we should 
reject into the condenser the whole of the heat imparted 
to the feed-water, less that quantity represented by the 
work done TC DT. But, by using expansion, we reject 
to the condenser the whole of the heat imparted to the 
steam, less that represented by the work equivalent to 
TCEt. It will be seen that in all this there is very 
little in common with Carnot’s cycle. Inthe first place, the 
area A TC is the equivalent of a din Fig. 2, but, instead of 
being produced by compression, it is produced by the 
direct impartation of heat by the furnace. In the next 
place, instead of the adiabatic curve being carried down 
by expansion to the line A E, it is brought down to it, 
per saltum, by the direct abstraction of heat by the 
condenser. There is, as we have said, no parallel 
between the Carnot steam engine and the real engine; 
and it would be just as sensible to use an imaginary 
engine, which converted all the heat it received into work, 
as a Standard by whick to estimate the merits of a real 
steam engine, as it is to use Carnot’s engine. It would 
be as useful to compare the performance of the 
Teutonic with an imaginary steamer which should cross 
the Atlantic in twenty-four hours. 

We have said enough to show our readers that, 
putting Carnot’s cycle entirely on one side, it is 
possible to use the temperatures at the beginning 
and end of a stroke as a measure of the efficiency 


of an air engine; and the formula -> t — Fisalso 


applicable ina way to a steam engine, or even to a boiler. 
But it must be fully understood that this has nothing to do 
with Carnot’s cycle. It refers only to the work during adia- 
batic expansion, and gives no direct information concern- 
ing the work done during the full pressure part of the stroke. 
Thus, for example, when air is compressed, we can tell 
how much power must have been expended to raise it 
; from the temperature ¢ to the 
temperature T. We can, that 
is to say, given ¢ and T, 
know what was the minimum 
amount of work expended on 
a pound of air let us say, as 
represented by the area tT A 
—Fig. 4—but the tempera- 
tures supply no direct information concerning the area 
A BCT, which represents the work done in expelling the 
air from the compressing cylinder into the mains. Again, 
a steam engine working between the temperature of the 
boiler, say, 380 deg., and the condenser, say, 100 deg., 
would have the same efficiency whether the steam 
was worked expansively or not, if tested by the 
Carnot formula, which is manifestly absurd. The 
T = a E is used or misused in various ways, 











formula 





and it is difficult to find harmony on the subject among 
authorities. Thus, for example, Dr. Anderson and Mr. 
Longridge use it in a way which Professor Unwin 
regards as quite inadmissible. Usually we find some- 
thing like the following method adopted. The total 
weight of steam supplied to an engine per minute or per 
hour is ascertained by direct measurement; each pound 
of steam so supplied represents so many units of heat, 
that is to say, so many foot-pounds. The work done 
represents so many foot-pounds, and the relation which 
the work done bears to the total heat may be ex- 
pressed as a fraction. Thus, we may say that of 
the whole heat received by the engine, one-tenth, or 
one-twentieth, or any other fraction, as the case may 
be, is utilised. But it is known that under no circum- 
stances could the efficiency of an engine working within 
the given limits of temperature have been greater than 
that of a perfect engine; but the perfect engine could only 


have converted a percentage of heat expressed by z= 


into work, and with this the fraction one-tenth or one- 
twentieth is compared, and the comparison is used to 
denote the efficiency of the engine. Thus, it will be 
understood that the efficiency of the perfect engine is 
measured in one way, and the efficiency of a real steam 
engine in quite another way, and then a comparison is 
drawn which we assert to be misleading and erroneous. 
It must be said here that writers on thermo-dynamics 
are not nearly careful enough to explain that the actual effi- 
ciency of asteam engine cannot possibly be expressed by the 


formula road Thus, for example, in the discussion on 
the performance of the Meteor, Professor Kennedy said, 
“In any heat engine, with whatever medium it might be 
worked, the highest possible efficiency that could be got 
out of it was represented by what was called the Carnot 
efficiency, oh Nothing is more easy than to deduce 
from this that the efficiency of a steam engine must depend 
in some way on the limits of temperature. But we are 
quite sure this is not what Professor Kennedy meant. 


If, then, ea is to be rejected as a standard of effi- 


ciency, what shall we take in its place? The answer 
seems to us to be obvious. The true standard is the 
maximun efficiency that there is a possibility of getting 
out of the steam engine, on any hypothesis consistent with 
fact. It may be easily shown that the maximum efficiency 





would be obtained with clearance spaces nil ; the steam so 
far superheated, or the cylinder walls kept so hot, that 
no condensation, and consequently no re-evaporation, 
could take place in the cylinder, and the range of tem- 
perature fixed by rational working conditions. The lower 
limit is easily fixed; we know that it cannot be got below 
100 deg. Fah. The maximum temperature is more diffi- 
cult to settle. Mr. Collinson Hall once worked a steam 
engine at a pressure of 10001b. on the square inch. Mr. 
Perkins has worked at 500lb. It will, however, answer 
every purpose if we take 3001b. pressure absolute, corre- 
sponding to a temperature of 417°5 deg., as the maximum, 
In a Carnot engine working within these limits, the effi- 
ciency would be ‘361. In the real engine, the steam 
would be expanded about 100 times. It would not be 
impossible to construct and work such an engine, but its 
efficiency would be far less than *361—so much less, that 
to draw a comparison between it and the Carnot engine 
would be simply absurd. The actual possible efficiency 
of such an engine might be established, and with it other 
engines might be compared. We shall show presently 
how such a standard may be prepared; but before doing 
so, it is essential that what is meant by the term “ effi- 
ciency ” should be rigorously defined. 

Unfortunately the term “efficiency,” as applied to 
steam engines, is employed vaguely by both writers and 
speakers. It is not so much that the meaning of the 
word is not fully understood, but that there are several 
meanings. We have first ‘indicated horse-power,” and 
secondly * brake horse-power,” incommonuse. Thesteam- 
ship owner estimates etliciency in terms of miles run with a 
ton of coals. The locomotive superintendent determines 
efficiency in pounds of coal burned per train mile. Each 
of these definitions has its use, but this use is more com- 
mercial than scientific, and the proper definition of effi- 
ciency for scientific purposes is no doubt what Hirn has very 
appositely termed ‘absolute efficiency ;” and it is by 
this, and this alone, that the merits of a steam engine 
should be gauged. We can easily ascertain what is the 
maximum absolute efficiency that a given steam engine 
could have, and with this we can compare the absolute 
efficiency of a real steam engine. There will be a 
difference. The latter will be less than the former, and, 
by tracing out the causes of the difference, we shall learn 
a valuable lesson, and possibly arrive at conclusions 
which may lead to important improvements. 








DUTY TRIALS OF PUMPING ENGINES.! 
By Grorce H. Barrus. 


THE author considers that a standard method for testing steam 
pumping engines is most desirable. Yet, although a trial is par- 
ticularly necessary for this class of engine, the test is usually left 
to the discretion of the experimenter, and no recognised standard 
exists. What constitutes a duty trial is still an open question. 
Sometimes it is the number of lbs. of water elevated lft. by 
100 lb. of coal; sometimes it is this quantity plus the work equi- 
valent to the friction of the delivery main. Some engineers reckon 
the volume of water displaced by the plunger; and some the 
number of foot-pounds of work done. The duty trials as now 
returned are very confusing, and the following points differ in 
most of them, viz., the amount of steam evaporated by 100 Ib. of 
coal; the percentage of ash in the various coals; the measurement 
of the water from the pump; the moisture in the steam; and the 
temperature of the water and the steam. 

The main object of a test trial of a steam pumping engine should 
be to determine the economy of the engine; that is to say, under 
what circumstances it will perform the greatest amount of work 
with the least expenditure of fuel. A standard method should 
embrace the five following points:—(1) To enable one engine to 
be compared with another. (2) To help the engineer to compare 
his engine with a given competing type. (3) To furnish the pur- 
chaser with the actual facts, and the means of knowing the 
economy of different forms of engine. (4) To provide engineers 
with various data for making improvements. (5) To establish an 
authoritative standard for the use of engineers and purchasers, by 
specifying the methods to be followed in any contracts, 

In order to make this method applicable to every pumping 
engine, which is the main object of the author, it is first necessary 
to establish a unit of measurement suitable to all circumstances. 
The unit usually adopted, viz., 100 lb. of coal, is undesirable, 
because it varies so much with the evaporative power of the par- 
ticular coal used. To avoid this difficulty some engineers reckon 
the quantity of steam consumed, using a unit of steam. But this 
is also limited in application, and unfit for the purposes of a 
standard. Care must always be taken to give the temperature of 
the feed-water in each case, as without it the comparison would be 
erroneous, and any new system should take this into account. The 
best unit of measurement therefore is the heat unit, which is 
independent of the boiler, the steam generated by it, and the coal 
consumed. The heat quantities are the only true basis on which 
to determine a stentend for the performance of a steam pumping 
engine. 

This involves no great departure from’ the ordinary unit of 
100 lb. of coal. The heat unit may be calculated as the amount of 
heat produced by 100Ib. of good coal, burnt under favourable 
conditions. Thus, if 11}]b. water are evaporated at 212 deg. by 
1lb. of coal—a good average performance for both boiler and coal 
—l1}lb. x 966 = 10,867°5 thermal units for 11b. of coal. There- 
fore the present unit of 100lb. of coal may be expressed by 
10,867 x 100 = 1,086,750 thermal units, or in round numbers 
1,000,000 thermal units. This is the unit proposed by the author 
as a standard for duty trials of pumping engines. 

The heat thus computed should be taken as the total heat of all 
the different parts of the engine, including donkey feed-pump, 
steam jackets, independent air-pumps, and any other accessory 
apparatus. These accessories being a necessary part of the engine 
equipment, the same economy should be employed in their con- 
struction as in that of the engine itself, and the heat they require 
ought to be comprised in the total heat consumed by the engine. 

The heat-unit having been determined on, the next point is the 
consideration of the work done. Here there are two factors: A, 
the number of Ibs. of water pumped; and B, the height in feet to 
which it is raised. 

A.—The water may be measured in three ways:—(1) Into a 
reservoir; (2) over a weir; (3) by calculation from the pumps. 
The first two methods have the disadvantage of being costly, and 
difficult to apply in most cases. The author therefore considers 
the third as by far the most practicable, viz., that of computing 
the plunger displacement. Due allowance must, of course, be made 
for leakage from the plunger and the valves. Care must also be 
taken to calculate the loss from the return of water through the 
valves at the end of the stroke, and from the introduction of air. 

B.—The lift in feet should be reckoned from gauges placed on the 
pressure and suction sides of the pump. There are now, for the 
standard mode of expressing the amount of work done, the weight 





~ 1 “Proceedings” Institution Civil Engineers, xcviii., from the “Journal 
of the Association of Engineering Societies,” New York, 1889, p. 365. 
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of water puted from plunger displ t, corrected for 
leakage and the presence of air as pointed out, elevated to a height 
corresponding to the pressure shown by a gauge attached to the 
force-main, plus the head corresponding to the vacuum shown bya 
gauge attached to the suction main—or minus this head if the 
gauge shows pressure instead of vacuum—plus the vertica] 
distance between the centres of the two gauges, no allowance being 
made for friction of the water passing through the passages an 
valves in the pump. 

In accordance with the views of the subject thus laid down, the 
duty of all engines would be expressed by the following formula;— 
Duty = Foot-pounds work done | 1,000,000 = 
units of heat consumed 
[(C VwN - L} x [H + s + 4] 1,000,000 

units of heat consumed 
V = volume of piston displacement, one stroke, cubic feet, 
w = weight of a cubic foot of water. 
N = number of strokes during the trial. 
H = head in feet corresponding to the indication of the pres- 
sure gauge—force-main. 
h =head in feet corresponding to the indication of the 
vacuum gauge—suction-main, 
[This is a minus quantity where there is a head of water 
on the suction main, and a pressure gauge is used, ] 
8 = vertical distance in feet between the centres of the two 





. 


L = total leakage of the plungers during trial, estimated from 
results of the leakage test with the pump at rest, 

C = correction for air admitted into the pump = proportion 
of the stroke during which the pump is subjected to 
the full discharge pressure measured from the indicator 
diagram. 

The author proceeds to illustrate the foregoing remarks by three 
examples, two with jacketted compound engines, and one with a 
jacketted compound direct acting duplex engine. 

The adoption of the proposed method of displacement measure. 
ment of the quantity of water pumped does not stand in the way 
of actual measurement by a weir, or by other means where oppor- 
tunity presents itself for such work. No objection can be raised 
to a contract which requires a weir test to be made, for the more 
this class of data is obtained the better; but this test can be re- 
garded as furnishing supplementary data, the main results being 
referred to the standard of displacement measure. 

To cover the foregoing requirements in the framing of a con- 
tract, the guarantee as to the performance of a complete plant 
may be expressed in the following terms: ‘‘ The engine shall per- 
form a duty equivalent to not less than (A) foot-pounds of work 
for each one million thermal units of heat consumed, and the 
difference between the actual delivery by weir measurement and 
that calculated from plunger displacement shall not exceed (B) per 
cent. Furthermore the boiler shall supply one million thermal 
units of heat to the engine on a consumption of (C) lb. of (D) coal, 
The duty trial is to be conducted and the results are to be com- 
puted in accordance with the standard method of conducting duty 
trials, determined upon by the authority named. If one con- 
tractor furnishes the engine, and another the boiler, separate 
guarantees will be made, the individual requirements being the 
same as in the case of the complete plant. 

The author next lays down a standard method of conducting 
duty trials. He gives minute directions for carrying them out, 
and advocates the use of two tanks, one tank above the other, 
for measuring the feed-water. The boiler as well as the other, 
should be tested. The trial should be made in accordance 
with the rules for a standard method recommended by the 
committee on boiler tests of the American Society of Mechanical 
Engineers. This method, brietly described, consists in starting the 
test with a new fire lighted with wood, the bo ler being previously 
heated to its normal working degree; operating the boiler in 
accordance with the conditions determined upon; weighing coal, 
ashes, and feed-water; observing the draught, temperatures of the 
feed-water and of the escaping gases, and such other data as may 
be incidentally desired ; determining the quantity of moisture in the 
coal and in the steam; and at the close of the test hauling the 
fire, and deducting from the weight of coal tired whatever un- 
burned coal is contained in the refuse withdrawn from the furnace, 
the quantity of water in the boiler, and the steam pressure being 
the same as at the time of lighting the fire at the beginning of the 
test. The engine test should continue at least ten hours, 

Observations of the length of stroke should be made every five 
minutes; of the water-pressure gauges every fifteen minutes; of 
the remaining instruments, such as steam and vacuum gauges, 
thermometers in the pump well, and in the feed-pipe, thermometers 
showing temperature of the engine, the boiler room, and the out- 
side air; thermometers in the flue and ii the steam pipe, barometer, 
&c., every half-hour; indicator diagrams should be taken every 
half-hour from the steam cylinders and water cylinders. 

Indicator pipes and connections used for the water cylinders 
should be of ample size, and as far as possible free from bends ; fin. 
pipes are preferred, and the indicators should be attached one at 
each end of the cylinder. It should be remembered that indicator 
springs, which are correct under steam, are erroneous when used 
for cold water. Whe» steam springs are used, the amount of 
error should be determ ned, if calculations are made of the indi- 
cated work done in the water cylinders. 








East oF SCOTLAND ENGINEERING ASssOCIATION.—The seventh 
meeting of the session was held on the 18th inst. at No. 5, St. 
Andrew-square, Edinburgh, Mr. J. B. Bennett, C.E., president, in 
the chair. Mr. William Simpkins, B.Sc., C.E., read a paper on 
‘Strength of Materials,” in which he dealt with the stress and 
strain of materials used in structures with relation to their ultimate 
strength. The question was discussed in the paper at considerable 
length with regard to Wiéhler's experiments on the limiting loads 
of steel and iron used in structures in which, as in railway bridges, 
there is great variation in the stresses produced, and also with 
regard to Mr. Claxton Fidler’s dynamic theory on the same sub- 
ject. The paper gave rise to an animated discussion. 


Kine’s COLLEGE ENGINEERING SocieTy.—At a general meeting 
of this Society, held on February 4th, the president in the chair, 
Mr. Poulden read a paper on the ‘‘ Mormugao Harbour and Break- 
water.” The paper commenced with a description of the coast, 
which the author described as being dangerous to approach during 
the months of June to September inclusive, there being no adequate 
shelter, and the isolated position of Goa not warranting the con- 
struction of a harbour. A treaty, however, entered into between 
Great Britain and Portugal led to a railway being constructed up 
the steep Ghaut ascent into British territory. ‘The author entered 
into a detailed description of the method of performing the 7000 
odd feet of tunnelling, and the maintenance of the tunnels where 
excavated in soft ground ; he also dwelt upon the difficulties arising 
from the scarcity of skilled native labourers, describing the hand 
fed drilling machines which eventually took their place. The 
author then described the signalling apparatus by which this 
difficult line to work is kept in admirable order as regards the 
running of the trains. The very important question of the brake- 
power employed in the ascent of some 3500ft. was dealt with in 
the discussion which took place afterwards. A description of the 
peculiar difficulties which had to be overcome in the construction 
of the breakwater led to a detailed account of the Titan block 
layer, which worked with admirable success on the breakwater, 
while a smaller one took its place in the construction of a quay wall. 
The author then described the sloping principle on which both 
were built and the method cuptepel in the levelling of the rubble 


mound, and dealt with, lastly, the satisfactory progress which had 
been made in all parts of the undertaking. 











Fes. 21, 1890. 


THE ENGINEER. 


147 








————_—_———— 


STEAM BALLAST 


PU MP. 


MR. MUMFORD, COLCHESTER, ENGINEER, 


oo 
I 
y 

A 
ST TUTTI TMNT 


J EN CINEER 


ECONOMIC STEAM PUMP. 


THE engraving shown is a large steam ballast pump manu- 
factured by Mr. A. G. Mumford, Culver-street Ironworks, 
Colchester, with Mumford and Dalby’s patent valve gear. 
The steam cylinder is 14in. diameter, and the pump, which 
is double-acting, 12in. diameter by din. stroke. The 
extremely simple and efficient valve gear renders this pump 
peepee suitable for boiler feeding or pumping ballast on 

ard ship, where economy of space is of the greatest import- 
ance. There is no overhanging fly-wheel, or crank shaft, cons>- 
quently the pump is very com- 
pact both in height and floor 
space. The steam piston is 
worked by a cylindrical valve, 
with a suitable arrangement of 
ports to give a perfect cushion 
at each end of the stroke, and 
to regulate the working of this 
valve a second or auxiliary 
steam valve is fitted, and 
worked by a lever direct from 
a crosshead attached to the 
piston-rod. By this means, 
and a proper arrangement of 
ports, steam is admitted and 
cut off in such a manner as 
to prevent the possibility of 
the main steam valve ever 
sticking. The pumpis perfectly 
trustworthy as fitted with this 
gear, and will start in any 
position of the piston im- 
mediately steam is turned on. 
The whole arrangement is very 
simple, and the few working 
parts are such that they 
cannot easily get out of order. 
Mr. Mumford has made a large 
number of these pumps in 
various sizes for boiler feed- 
ing, pumping ballast, and for lowering down wells. The | 
statements and reports made prove the value and the effici- 
ency of the arrangement. In addition to the great saving 
of wearing parts, space and weight, the first cost has 

n very much decreased, and these pumps will be found, 
Wwe understand, to be exceedingly cheap. 


HYDRAUL 








HYDRAULIC PUMPS FOR GUNPOWDER PLANT. 





WE illustrate above a neat arrangement of hydraulic power 
pump manufactured by Messrs. Stevenson and Co., of Preston, 
M conjunction with their gunpowder plant. The pump is 
used for their cartridge press as well as for their cake presses, 
and has been constructed to work up to a pressure of two tons 
per square inch. The above pump was constructed for 
Special reasons to work by gear, but they can be made to drive 
by belt, &. 

As will be seen, there is a single ram and pump at each 
end of-the frame, the former being coupled together by a yoke 
loop in which slides a manganese bronze block actuated by a 
cam which gives very smooth working, and in front an 
excentric works an ordinary plunger pump for feeding the 
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tank, which forms the sole plate of the machine, and which 
is provided with copper strainers for keeping the water clear ; 
the pumps and their valves which are of special construction, 
are of a suitable quality of manganese bronze, and are very 
accessible, whilst a relief valve and pressure gauge makes all 
safe. In addition to the incorporating, mixing, breaking- 
down, and other machines used in the manufacture of gun- 
powder, Messrs. Stevenson make a granulating machine 
which has met with the greatest success, for years not one 
single accident having occurred in this most dangerous part 
of the manufacture. 





i¢ PUMP FOR GUNPOWDER PLANT. 


SAGAR’S LOG BAND SAWING MACHINE. 





THE annexed engravings illustrate a band saw intended 
for the heavy work of shipbuilders and other converters of 
The saw travels at a speed of 
In 
cutting this makes a kerf of but little over j;in., whilst a 


| circular saw of sufficient size to cut through a log 24in. dia- 


meter would make a kerf of ,,in. thick. This gives a saving 
of about ,;in. to fin. thick in every cut, and is a very im- 
portant item to users of the more valuable class of 
timber. The saw is strained by a spiral spring, and by 
means of a suitable gauge the attendant can see at a glance 
just the amount of pull that he is putting on the saw. This, 
of course, prevents him from straining it, and greatly mini- 
mises the danger of breakage. The main body casting is a 
stiff braced vertical column of hollow section, standing on a 
strong foundation plate of deep box section and of large 
area. The saw pulleys are 6ft. diameter, made of wrought 
iron, and will carry saws up to 6in. wide. The rims are 
covered with well-seasoned timber, over which is a rubber 
covering. The slide in which the top pulley works has a 
vertical adjustment by screw and ratchet motion in a planed 
slide, and has an improved canting motion by means of 





which the path of the saw can be altered whilst the machine 
is in motion. The bottom pulley is extra ay | specially 
made to prevent slip of the saw, and both pulleys have heavy 
phosphor bronze bearings on each side. e bottom shaft is 
steel, and runs in four bearings. The main bearings are each 
104in. long. The front—or outside—bearing of the bottom 
pulley is 8in. long, and each of the bearings of the top pulle 

are Sin. long. The saw guides are of an improved kind, 
with hardened steel runners to take the back thrust of the 





saw, and the top guide is counterbalanced, so that it can be 
easily adjusted vertically by means of rack and pinion wheel 
provided for that purpose. Both guides have convenient 
means of adjustment. 

The machine is intended to work in connection with 
a self-acting table as indicated by the cut below, driven 
by rack and pinion, with special means for setting the 
log up to the cut, and a board as thin as jin. can be 
taken off as easy as splitting a log down the centre, the 
table being provided with suitable figured gauges and setting- 
up motion. The speed of the saw is the same on all classes 














of wood. The carriage reverse motion is quicker rate than 
the forward, and step cones are provided for giving different 
feeds. The gearing for driving it is fitted and attached to 
the base plate of the machine, and driven from the line 
shaft which drives the saw shaft. The frame of the 
carriage is made of timber, upon which are fitted three cast 
iron gantries and sliding uprights, for holding dogs, for 
gripping the timber. These uprights have an arrangement 
by which they are simultaneously set forward an exact 
distance equal to thickness of board to be sawn off, and the 
arrangement for sending the dog holders into the log is such 
that each is easily set to suit the shape or formation of log. 
The carriage runs on planed cast iron rails of a section 
which has been found best for the purpose. Each of 
the saw pulleys has bearings on each side of the bosses, so 
that the pull of the saw on both wheels is normal to the 
bearings. 








TuE plans for the new great harbour at Cuxhaven are, 
it is said, finished. It will bé 30ft. deep at low water, and large 
enough for a hundred of the largest steamers. It is to be finished 
in three years. The preparation of the plans for the new North 
Sea harbour at Emmerlaf is in progress, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


WATERWORKS IN CHINA AND JAPAN, 


Ar the twelfth ordinary meeting of the Session, on Tuesday, 
February 18th, the president, Sir John Coode, K.C.M.G., being 
in the chair, three papers were read on ‘‘ Waterworks in China 
and Japan.” 


I, THE SHANGHAI WATERWORKS.” by Mr. J. W. Hart, M. Inst.C.E. 


* The Shanghai Waterworks were the first waterworks constructed 
either in China or in Japan. The city of Shanghai, the chief com- 
mercial centre of North China, consisted of foreign settlements 
and a native city, the population of the former, English, American, 
and French, being 170,000 in 1885, and of the latter, by estimation, 
from 100,000 to 150,000. It was situated on the west side of the 
river Hwang-Poo; the country was flat and of alluvial formation, 
The necessity for an efficient water service had been recognised for 
twenty years previous to 1880, when the author was invited to 
investigate the question again, and to prepare plans and esti, 
mates, which were accepted ; and a concession was granted by the 
Municipality to construct the works. To secure a constant supply 
of water, the author constructed, in a central position, within the 
English settlement, a water tower, to contain a reserve of 150,000 
gallons at an elevation of 1034ft. above the main. To obtain a 
foundation on the unstable water | soil, the author dis- 
earded the use of piles, and, after trial experiments, iculars 
of which were given, adopted a concrete foundation 5ft. thick, 
and founded upon 2}ft. of rough rubble, the area being 684ft. 
by 65ft., and the total weight to be supported 3725 tons, or 
1847 Ib. per square foot, being only a little more than 51:25 
per cent. of the load applied in testing the ground. When the 
work was completed, it was found that the steady, accumulative 
weight of materials used—2735 tons—had caused an even settle- 
ment of 2}in. The superstructure for supporting the tank was 
exclusively of iron, octagonal in form, 524ft. in diameter. 
The tank was 50ft. in diameter by 12}ft. deep, and contained 
670 tons of water. The roof, covered with corrugated galvanised 
iron, closely resembled the construction of an umbrella when open. 
The centre tube was 6ft. in diameter and 82$ft. long. One 20in. 
pumping main had been laid between the water-tower and the 

umping station three miles lower down the river, and provision 
Bad »een made for a duplicate main. © Mains were connected 
with the tower by a breeches pipe communicating with the centre 
tube. The arrangements for the admission and egress of the water 
by valves were described. The water left the tower through meters, 
and was registered every day at noon, and the quantity compared 
with that delivered from the pumping station. In front of the water 
tower, a 20in. by- main connected the inlet and outlet branches 
of the pumping and service mains, so that the water could bedelivered 
direct through the settlements. When the tank had been filled with 
water, the total subsidence of the foundation was found to be 2hin. 
The total cost of the water tower, exclusive of land, was £11,849. 
The Yang-Tsze-Poo works and pumping station were onthe banks of 
the river Hwang-Poo, below the shipping and harbour limits but 
within the area of the Anglo-American settlements. The site had 
the advantage of being down the river, below the native city, 
foreign settlements, and shipping; and at the intake well the 
risk of contamination of the water from these sources and 
from the creeks was avoided. The sewage from the settle- 
ments and native city, and the impurities from the shipping and 
from the creeks were carried into the upper reaches of the river 
by the flood tide. The valves of the intake well were so placed 
that when opened they could not admit water until one hour 
after the fi tide had set in; therefore the water entered the 
settling reservoirs nearly at the top of flood tide, when it was in 
its purest state; but the river was always ina turbid condition. 
There were two settling-reservoirs, with an exposed water-surface 
of 75,000 square feet, collectively; each reservoir was 250ft. by 
150ft. by 134ft. deep, with a total capacity of 6,130,312 gallons. 
The walls were constructed of concrete on the foreshore of the 
river, in one continuous slab for the entire circumference. The 
intake-well was a cast iron cylinder, 6ft. in diameter, and was 
placed in the river, 25ft. beyond low-water mark. The inlet- 
valves were bolted inside the cylinder, and had strainers out- 
side; they were 2ft. above low-water mark. The total cost of 
the settling reservoirs—exclusive of the cost of land—was 
£11,058, being £1804 per million gallons capacity. The service- 
tank for feeding the filter-beds was 220ft. by 92ft. by 8}ft. deep, 
and contained 996,000 gallons of water. The walls were of brick ; 
the floor was of concrete 12in. thick, laid on 12in. of rough 
rubble. The tank was divided into three compartments, com- 
municating by equalising valves, so that the sediment could 
be flushed out of any one compartment while the others 
were in use. There were four filter beds at present, having a 
total surface of 4266°5 square yards, and each bed was designed 
to filter 30,000 gallons of water per hour. They were all 
120ft. by 80ft. by 9}ft., with 54ft. of filtering materials. The floors 
were of concrete 12in. thick, laid on 12in. of rubble. The only 
particular in which the construction of the beds differed 
from the ordinary plan was the application of a_ special 
supply valve for feeding the filters with water, so as to insure a 
uniform head, which might be varied at pleasure. The average 
rate of percolation had been 540 gallons of water per square yard 

r twenty-four hours, and the average duty of each filter 
,000,000 gallons before it required cleaning. The clear water 
eovered service reservoir had a capacity of 840,000 gallons. It was 
120ft. by 80ft. by 14ft. deep. Provision was made for diverting 
the water from the filter to the main pumping well direct, and for 
shutting off the reservoir should it become necessary to do so. 
The main building was 180ft. long, 6lft. wide, and 20ft. high; 
it contained the engine-house, valve and gauge-room, and an 
office. Under the same roof were the boiler-house, stores, and 
workshop. In consequence of the faulty character of the ground, 
the chimney for the main boilers, which was 103ft. high, was built 
ona foundation block of concrete, 20ft. by 20ft. by 4ft. thick. 
The total weight on the foundation was 571 tons, equal to 3201-5 Ib. 
per square foot. There were two sets of horizontal compound 
a engines, each designed te deliver into the water-tower 
75, gallons per hour; and two sets of duplicate centrifugal 
umping-engines raised the water from the settling reservoirs to the 
Figh level service-tank. There was also, within a few feet of the 
settling-reservoirs, another independent engine- and boiler-house 
for a second set of centrifugal pumping-engines. Here there was 
a depos‘t well and steam engine for facilitating the clearing of 
the settling reservoirs of sediment. The cost of the Yang-Tsze- 
Poo pumping station, inclusive of culverts, by-passes, and valve 
wells, but exclusive of the cost of land, been :—Service 
tank, £1913, or £192 1s. 6d. per 1000 gallons capacity ; filter 
beds, £6056, or £1 8s. 6d. per square yard of area ; service 
reservoir, £2938, or £349 15s. per 1000 gallons capacity; main 
building, £2567; and chimney for boilers, £798. Sluice valves 
were placed on the pumping main between the Yang-T'sze-Poo 
works and the water tower, at an average distanee of 500 yards 
apart. The mains extended to all the roads and streets in the 
settlements and suburbs; their size varied from 18in. in 
diameter, on leaving the town, to 5in. in the public roads 
and streets; in passages, courtyards, and alleys, the largest size 
was 3in. in diameter, and the smallest 1}in.; aqueduct mains were 
20}in. in diameter. Four hundred and fifty hydrant posts were 
placed in the roads and streets, and there were numerous private 
fire-valves, All house fittings were supplied and laid by the com- 
pany. Tin-lined lead service piping for domestic supply was the 
— class used. None but screw-down draw-taps were allowed, 
and every service-pipe was provided with a stop-valve immediately 
inside the building it supplied, while another was placed in the 
street, at the boundary of the consumer's property, and was under 
the control of the Waterworks Company only. Duplicate 12in. 
meters recorded all the water passing into the French Settlement. 





The water supplied to the American Settlement was registered by 
a set of Sin. Tallent meters; and there was a similar set at the 
boundary of the English settlement, where the main crossed the 
Defence Creek for supplying the suburbs. All the main_pipes, 
service pipes, and sluice valves were coated with Dr. A. Smith’s 
preservative solution, applied at a temperature of 600 deg. Fah. 

e cost of laying the pumping and the distributing mains, inclu- 
sive of all charges, per pipe of 12ft., varied from 19s. for a main 20in. 
in diameter to 7s. for a pipe of 5in. diameter. The total length 
of mains and service pipes was nearly thirty-nine miles, and 
their weight 5460 tons. One advantage of the waterworks was the 
great uction in the fire insurance premiums, the direct aggre- 
gate annual saving to merchants and property owners being not 
less than £90,000 to £100,000. Formerly a limited supply of 
filtered water was delivered in carts to the houses of customers by 
a small local company, at rates varying from 6s. 6d. to 13s. per 
1000 galls.; whereas, from the date of starting to December, 1887, 
the company’s receipts for 2447 million gallons of water, delivered 
to the community on the constant service system, were at an 
average rate of 5:7d. per 1000 galls. The Shanghai Waterworks 
Company was registered with a capital of £100,000, su uently 
increased to £120,000, and a further augmentation to £145,000 
would be necessary. This expenditure would amount to 17s. per 
head, exclusive of the native city and of the population afloat. 
The works were commenced in August, 1881, and were inaugurated 
for public service in July, 1883. 


Il.—TuHe TyTaM WaTEeRwoRKs, Hone Kone, by Mr. Jas. Orange, 
Assoc. M. Inst. C.E. 


The works described in this paper were originally projected 
in 1873, by Mr. J. M. Price, the Surveyor-General of the Colony, 
but actual operations were not commenced until the beginning 
of 1883. The works were divided under four headings, namely, 
the formation of a storage reservoir, at Tytam, by the construc- 
tion of a concrete dam together with by-wash, Xc.; the boring 
and completing a conduit tunnel through the Tytam range of 
hills; the constructicn of a masonry conduit; and the construc- 
tion of filter beds and a service reservoir. The storage reservoir 
was situated in the Tytam valley, five miles from the City of 
Victoria ; the height of the surface of the water above the sea was 
about 500ft., the drainage area was about 700 acres, and the area 
of the reservoir 27 acres, which latter contained about 310 million 
gallons. The dam was constructed of Portland cement concrete, 
of different proportions. There was an inner and an outer facing 
of granite, and the mass of the dam had granite stones embedded 
in the concrete, the watertightness of the work depending upon 
the thin skin of rich cement concrete next to the inner face. A 
valve well, with five inlets into the reservoir, was constructed, and 
was divided into wet and dry compartments by a cast iron 
mid-feather, so that the valves, &c., were easily examined. A 
scour-pipe was fixed at the bottom of the dam communicating 
with the reservoir. The dam was 120ft. high, and contained about 
66,000 cubic yards of materials. The by-wash was built away from 
the dam, pe led to a separate valley ; it had 100ft. clear water- 
way, over which a road bridge was built. The greatest observed 
depth of water over the by-wash had been 4ft. The total cost 
of the reservoir works was about £99,000. The water was 
conveyed to the tunnel inlet by cast iron pipes. The tunnel was 
2428 yards long, and about 7ft. 6in. square. Almost the entire 
length was through very close and hard granite. The boring was 
effected by 3in. machine drills, actuated by compressed air; the 
explosive principally used being dynamite. The work, after a 
preliminary training by European miners, was carried out entirely 
by Chinese labour, and occupied four years. A description was 
given of the method of alignment, which proved successful, the two 
headings meeting to Jin., while the difference of level was 0-08ft. 
Inlets and outlets were built at the respective ends of the tunnel, 
and were in finely-worked granite with a considerable amount of 
details in the mouldings, &c. The cost of boring the tunnel was 
£48,269, equal to £19 17s. 7d. per lineal yard. The outside works 
raised the total cost to £53,950. About 62,000 1b. of dynamite, 
16,000 coils of fuse, and 5400 tons of coal were used. From the 
tunnel outlet the water passed to the conduit, which wound, for 
a distance of over three miles along the mountain sides, to the 
site of the service reservoir above the town of Victoria. The 
conduit was 3ft. wide and 2ft. 6in. high, and was built 
with a concrete bottom, brick sides, and granite cover stones, 
the sides and bottom being rendered with cement. Owing 
to the numereus ravines and gullies, there were about one 
hundred bridges and culverts. The principal works were 
aqueducts of twenty-one spans of 20ft. arches, and double, or 
36ft. spans; there was also one heavy cutting through a hill spur, 
95ft. in depth. A small service reservoir, containing about a 
million and a-half gallons, was constructed midway of the 
conduit length. The principal quantities of work were about 
30,000 cubic yards of excavation, 15,000 cubic yards of masonry 
and walling, and 1200 cubic yards of concrete, the total cost being 
£34,700. e conduit delivered the water to the filter beds and 
service reservoir. The site for these latter works was extremely 
irregular. The filter beds were constructed half in cutting and half 
by wall and bank, the cutting being 60ft. deep, and the wall up to 
24ft. in height. There were six beds, each averaging 541 square 
yards. The filtering material was gravel and sea sand washed. 
The service reservoir, which contained about 6 million gallons of 
water, was constructed across a ravine, three sides being in cutting, 
and one side a wall and bank 62ft. in height; the depth of the 
reservoir was 30ft. The stream was taken under the reservoir in a 
culvert 16ft. wide. All the walls were made of local lime concrete, 
a facing of stone being used for the sides of the walls exposed. 
The principal quantities of this work were about 96,000 cubic yards 
of excavation, 11,000 cubic yards of walling and stonework, and 
16,000 cubic yards of concrete; the cost was £22,761. The total 
cost of the works described was £209,579, taking an assumed 
value of the Mexican dollar of 3s. 4d. All local payments were in 
dollars. The consulting engineer for the reservoir and tunnel 


works was Sir Robert Rawlinson, K.C.B., vice-president Institu- } 


tion of Civil Engineers; the engineer-in-chief was the Surveyor- 
General of the colony, Mr. John Macneil Price; and the author 
was resident engineer, and prepared the designs for the conduit, 
filter-beds, and service reservoir, and all the working drawings. 


III.—THE CONSTRUCTION OF THE YOKOHAMA WATERWORKS, by 
Mr. J. H. T. Turner, B.Sc., Assoc. M. Inst. C.E. 


The works for the water supply of Yokohama were com- 
oy in October, 1887. This was the first undertaking of the 

ind in Japan. Its inception was largely due to the recognition 
by the Japanese Government of the close relation subsisting 
between the use of polluted water and the development of 
choleraic epidemics at Yokohama. The principal original features 
of the works were that they were constructed in a country 
subject to earthquakes, and to meet the peculiar requirements of 
a Japanese population. The source of supply was the river 
Sagami, which was tapped at a point about twenty-eight miles 
distant from Yokohama. The water was raised from the river 
by steam pumps, and was delivered into a depositing tank built 
on the mountain side. It passed from this tank through a 
gauge plate into the aqueduct, and flowed by gravitation to the 
town. The — portion of the aqueduct was composed of 
alternate lengths of 18in. cast iron main pipe and masonry conduit, 
constructed along the precipitous rock wall of the Sagami cafion. 
The hydraulic gradient of the first eighteen miles of the aqueduct 
was 6ft. per mile, and of the last nine miles 14ft. per mile, the 
diameter of the main pipe being reduced to 15}in. Lead joints 
were employed everywhere except at the river crossings, 
where flange joints were adopted. The main pipe delivered 
the water to the filter and service reservoir, which 
were situated at Yokohama, about one mile from the centre 
of the town. The filter-beds were three in number, two 
being ordinarily in use together; they were built of con- 


crete. The filtering material consisted, essentially, 
depth of 2ft. 6in. of sharp sand, supported in the usual way upon 
gravel, and underlaid by brick drains, The service-reservoir was 
a concrete structure, the walls being faced with brickwork, The 
depth of water was 18ft. Both the reservoir and the filter-beds 
and all wells and tanks, were built upon, and entirely surrounded 
by, good puddle up to the water-line—a feature of construction to 
which the water-tightness of all these structures was doubtless 
largely due, and which might be regarded as almost essential jn 
earthquake countries, Asystem of by-passes permitted of the water 
being delivered direct to the town, without passing through either the 
reservoir or the filter-beds, if it was necessary to do so at any time. 
The distribution in the town was effected by a ramification of 4iy, 
and 8in. pipes branching off an 18in. main pipe from the service 
reservoir. The service was constant. Stand pipes were largely used 
for the supply of the native portion of the town, and lead seryicg 

ipes were introduced into the houses of the foreign settlement, 
ire hydrants were provided in large numbers throughout the 
town. The entire town was placed under the control of the waste 
water meter system for preventing waste of water. Water was 
sold by measure to manufactories and shipping, the town being 
rated for all domestic supply. 
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A PARALLEL MOTION.! 
By ALEx, P. Trorrer, B.A. 

Ler O A, Fig. 1, be an arm vibrating on the centre 0, the point 
A moving in the are DAE. Let P O be a tangent to this are at 
the point E, It is required to constrain a point to move in the line 
PO. Produce O A to cut P O at B, and let B be the point to be 
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constrained. From A set off A C toward O, making A C equal to 


A B. The locus of the point C is a curve F O EC OG whose 
polar equation is r = 2 — sec. 6. 
The osculating circle of closest contact to this curve at the point 


E appears to be one whos2 
t 
A 
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centre is at R, the middle point 
o R 


of OE. The curvature appears 
to be fairly constant until the 
arm has moved to nearly 20 
deg. Any mechanical device, 
as, for example, three levers— 
Fig. 2—arranged as a Z, 
pivotted symmetrically about 
A, and constrained by a link 
RC, will compel the point B 
to move along O B, while U 
moves the same distance in the 
opposite direction, thus causing 
the point B to travel sensibly 
in the straight line P O. 

In another arrangement, 
C A B—Fig. 1—may be alever 
pivotted to the arm O A at A, 
so that when O A is over the 
line O E, the lever will be per- 
pendicular to the plane of the 
paper. A link C R will then constrain the point A to describe 
a sensibly straight line. In this method, and in the following, the 
straight line which is to be described should cut the are described 
by the end of the vibrating arm, so that the lever may deviate 
equally in either direction. . ; - e two 

The most practical method is a modification of Fig. 2, thimain- 
shorter arms of the Z levers being removed ; one end of the re 
ing lever is constrained to move in an arc, while the other end 
describes a sensibly straight line. The centre of this arc may be 
found empirically as follows:—Let O A, Fig. 3, be the main arm, 


\o 


Fic.2 





P 


0 





FIC.3 








Q 


vibrating on the centre O, the point A describing the arc D A D. 
Let PB © be the straight path of the point B. Let BAC bea 
short lever pivotted at A. e locus of C will be a figure of 8, of 
which two portions are closely approximate to circular ares. The 
centre of one of these may be found in the usual way, and a lever 
RC will constrain the point B to describe a figure of 8, two 

rtions of which, as in Watt’s motion, are sensibly straight lines. 
This linkwork would be more convenient than that of Watt in 
some cases, as it is more compact, and needs no fixed point beyond 
the straight path, 








THe Roya SHow at PLyMOUTH.—We are requested to draw 
the attention of intending exhibitors to the fact that the entries 1n 
the implement department close on the Ist April next, and the 
entries of live stock, poultry, and produce on the lst May. The 
forms of entry for implements, horses, bulls, cows, sheep, pigs; 
poultry, wool, cheese, butter, cider and perry, jams and preserved 
fruits, hives and honey, and for the butter-making and horse- 
shoeing competitions, are now ready, and copies will forwarded 
1 the secretary on a specific request being add. to 12, 
anover-square. 








1 A paper read before the Physical Society, February 21st. 
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RAILWAY MATTERS. 


Tye Sarnia Tunnel, under the St. Clair River, is now 
driven some 1200ft. at one end and 800ft. at the other, and making 
rogress at the rate of about 10}ft. per day. At this rate, but 
ittle more than a year should be necessary to connect the headings. 


THERE were, at the close of 1888, about 150 miles of 
street railroad in Rio de Janeiro and its suburbs, requiring for 
operation, 5767 mules and 459 cars. A number of separate com- 
panies control the lines, having maintained their independence, 
notwithstanding repeated efforts to effect their consolidation. 


THERE is some talk of a Committee of the Royal 
Society being appointed to investigate the subject of colour 
blindness, and the proper methods of testing the colour vision of 
employés on railways. If this is done, it may be hoped that the 
committee will comprise some men who know something of the 
practical railway requirements, and will not be guided by the 
mere optician’s fanciful notions. 


Tur French Minister of Public Works, M. Yves Guyot, 
proposes to introduce into the Chamber a law enacting more favour- 
able regulations with regard to the construction of light local 
railways. They say in France that “the present law is hampering 
the proposed extension of ‘feeder’ lines in several of the agricultural 
districts of France.” What would they say of our Board of Trade 
rules on the same subject, which practically prohibit all enterprise in 
this direction, and deprive thousands of farmers of the advantages 
of the light feeder railway system, successfully in use in only about 
three districts in this country? In France there are many in work. 


Tnx chief Spanish railway lines and their respective 

lengths are as under:—North of Spain, 2803 kiloms.; Madrid to 
Saragossa and Alicante, 2672; Andalusia, 894; Tarragona to Bar- 
celona, 551; Madrid to Caceres, 429; Almansa to Valencia and 
Tarragona, 393; Medina del Campo to Zamora, and Orense to 
Vigo, 295; San Juan, 116; a total of 8153 kiloms. The total cost 
of the system, and the t per kil tre are returned in the 
companies’ reports as under:—North of § 
814,478,815; pesetas per kilometre, 291,644; Madrid to Saragossa, 
644,085,146 and 241,031; Andalusia, 115,365,781 and 129,044; 
Tarragona to Barcelona, 223,581,721 and 405,774; Madrid to 
Caceres, 65,885,323 and 153,578; Almansa to Valencia, 117,734,402 
and 299,578; Medina to Zamora, 79,798,418 and 270,503; San 
Juan, 41,944,315 and 361,588; the total cost in pesetas being 
2,105,823,925; and per kilometre, 258,288. 


Tue record of train accidents on American lines in 
December includes 20 collisions, 67 derailments, and 11 other acci- 
dents ; a total of 168 accidents, in which 52 persons were killed 
and 174 injured. These accidents are classified in the Railroad 
Gazette as follows :—Collisions—Rear, 50; butting, 25; crossing 
and miscellaneous, 15; total, 90. Derailments :—Broken rail, 2; 
loose or spread rail, 3; broken bridge, 4; defective switch, 1; 
defective frog, 2; broken wheel, 1 ; broken axle, 6; broken truck, 
8; broken brake beam, 2; misplaced switch, 3; rail out for 
repairs, 1; open draw, 1; bad switching, 1 ; cattle on track, 3; 
landslide, 1; accidental obstruction, 1 ; malicious obstruction, 1 ; 
unexplained, 31 ; total, 67. Other accidents :—Boiler explosions, 
2; broken parallel or connecting rod, 1 ; miscellaneous, e, total, 
1). Total number of accidents, 168. It will be seen that unex- 
plained derailments reach over 46 per cent. of the whole. 


AccorDING to a recent Parliamentary return, the 
authorised capital of street and road tramway companies in the 
United Kingdom for the year ending June 30th, 1888, was 
£18,383,854, and for the same period ending June, 1889, 
£18,127,880. The capital paid up in 1888 was £13,690,664, and 
in 1889 £13,556,963. Other figures for 1888 show that 904 miles 
of line were ory for public traffic, and that the companies had 
25,832 horses, 514 locomotive engines, and 3501 cars. The number 
of passengers carried was 428,996,045, the gross receipts being 
£2,796,299, the working expenses £2,174,434, and the net receipts 
£620,865. The figures for 1889 were as follows :—Length of lines, 
949; number of horses, 27,060; locomotive engines, 539; cars, 
3645; passengers carried, 477,596,268 ; receipts, £2,980,224 ; 
working expenses, £2,266,681; net receipts, £713,543. The year 
ending June, 1889, was thus considerably better for the tramway 
companies than the preceding twelve months. 


Ar the half-yearly meeting on Saturday of the Great 
Southern and Western Railway Company of Ireland, Mr. Culville 
moved the adoption of the report which recommended a dividend 
of 5 per cent. per annnm, and said they had every reason to 
congratulate themselves upon having had two very good half-years 
in succession. The year 1889 had been an extremely good year, 
showing a gain of about £40,000, and in the last half-year the net 
increase was £21,033. In the passenger traffic there was an 
increase in almost every class, although the excursion summer 
traffic had not been quite so favourable. In the parcels traffic 
there was an increase of nearly 11 per cent., but goods showed 
the largest increase, and this was due to the good harvest of last 
year, a good harvest meaning more money in the country and more 
general business, There was an increased tonnage carried of 124 
per cent., which was chiefly the carriage of grain. There was a 
arge increase of pee timber going to England, but a heavy fall- 
ing off in the milk traffic. 


It appears that the zone tariff system on the railways 
of Hungary promises to be a financial as well as traffic success. It 
has enormously increased the numbers of travellers and the goods 
traffic, and, although the — rates are lessened by the system, 
there is much promise of direct or indirect profits to the State. 
The zone tickets are sold at all the post and telegraph stations in 
Hungary, and in Austria it is proposed to adopt the system, the 
third-class fares already having been reduced on the lines out of 
Vienna. In Spain, too, the system has been introduced on the 
railways in Andalusia and Estremadura, also on the Ludwigs Rail- 
way, in Hesse. In addition, the Board of the French State Rail- 
ways and the Russian Government have dispatched railway engi- 
neers to Hungary, to study the remarkable reform and its effects. 
In Finland and Denmark, too, the system is being advocated by 
the railway organs of those countries, but with certain modifica- 
tions; as, for instance, that referring to the capftal and the break 
of journey, and a more limited number of zones. On the other 
hand, it is curious to find that whilst all other continental coun- 
tries are endeavouring to reduce their passenger fares, the Railway 
News says, it has been found necessary to raise them in Sweden, it 
being considered that they did not cover the cost. 


Tue Phenix Foundry Company, of Derby, having now 
nearly completed its Thames Battersea New Bridge, has shown 
some enterprise in erecting large shops at Liverpool on the site of 
the new overhead railway, for the manufacture of its part of the 
contract, viz., “‘ Hobson’s patent flooring.” This flooring, of which 
some 9000 tons will be required, will be used exclusively for the 
six and a-quarter miles elevated railway, thus forming, when 
rivetted up, a continuous viaduct. In anticipation of some six 
million holes which have to be drilled in this patent flooring, the 
company has designed and made a multiple chain drilling machine 
of 100 spindles—Wilson and Robins’ patent—capable of drilling 
400 holes in fifteen minutes. This machine, furnaces, a large 
hydraulic press, 30ft. long, with nine rams, driven by a Brown’s 
— steam accumulator, hydraulic rivetters, punches, and 

nding machines, form a very extensive and compact plant, 
contained in a shop some 400ft. long. Th g ti 
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NOTES AND MEMORANDA. 


PETROLEUM has been discovered at ggg Station, 
on the North-Western Railway of India by Mr. R. D. Oldham, of 
the Geological Survey of India. The oil shows in two em, one 
spot being only a quarter of a mile from the station, and the other 
pac five miles distant. 


Tue steamer Cephalonia reports that on February 13th, 
in lat. 45, long. 48, she passed an iceberg 1000ft. long and 180ft. 
high. On the same day the Cephalonia sailed for six hours through 
ice fields, The steamer Lepanto, from Antwerp, reports that on 
February 10th, in lat. 43, long. 49, she passed an enormous iceberg 
a furlong long and 500ft. high. Supposing this little lump to be 
only about 300ft. wide, it will require as much heat to melt it as 
would suffice to keep the engines of four of the largest liners at 
full power for a whole year, working every day. 


Ar a recent meeting of the Edinburgh Royal Society, 
Sir W. Thomson gave a lp ron electrostatic stress, A complete 
dynamical illustration of electro-dynamic action may be had in an 
elastic solid, homogeneous in so far as rigidity is concerned, per- 
meated with pores of unalterable size containing liquid. These 
pores may be in part in communication with each other, and in 
part closed by elastic partitions, These cases correspond to con- 
ductors and non-conductors respectively. Electrostatic stress 
depends on the curvature and extension of the partitions. The 
law of capacity in the model is identical with that in conductors. 


Amonest other things the late G. A. Hirn turned his 
attention to the important economic question of the lubrication of 
machinery, and upset the previous prejudice against the use of 
mineral oil for this purpose. He also demonstrated experimen- 
— that, while the old laws of friction enunciated by Morin were 
sufficiently accurate for the contact of one dry metal against 
another, these laws are powerfully modified when the surfaces are 
well lubricated, as with machinery. Now the friction varies as the 
square root of the pressure, and as the surface and the velocity ; 
so that the theory falls in with that of the viscous flow of liquids. 
These laws have received confirmation of recent years by the 
experiments carried out under the auspices of the Institution of 
Mechanical Engineers. 

Tue following figures relate to the health and death 
rate of New York during the past year:—The estimated popula- 
tion is 1,575,406; the total reported deaths, 39,583; death rate 
rod 1000 living, 25°12; small-pox, 1; measles, 470; scarlet fever, 

239; diphtheria, 1685; whooping cough, 647; typhoid and 
malarial fevers, 626; cerebro-spinal meningitis, 144; diarrheal 
diseases, 3648; heart diseases, 1967 ; croup, 603; bronchitis, 1792; 
pneumonia, 4015; phthisis, 5163 ; Bright’s disease, nephritis, 2: 
violence, 1467 ; deaths under one year, 10,678; deaths under five 
years, 17,051. The violent deaths will be seen to aggregate 3°7 per 
cent. of the total deaths, or 6°5 per cent. of the total deaths over 
five years of age, the deaths under five reaching the appalling 
aggregate of 43 per cent. of the total deaths. Of the causes of 
violent deaths, suicides were 182, murders and homicides 51, falls 
265, blows from falling objects 36, electricity 9, sunstroke 4, run 
over by horse cars 12, by cars and engines 33, by elevated trains 3, 
by wagons and trucks 32, poison 27, drowning 170, asphyxiation 
by gas 12, 

Ir is not unusual to bore holes from the solid up to 
between 3in. and 4in. in diameter and several feet in length. In 
the manufacture of the Hotchkiss gun the blank tube is finished, 
as far as its bore is concerned, by four operations. The first tool 
bores a hole from the solid clear through the blank, leaving only 
material enough to be taken out by the following tool sufficient to 
provide the necessary fine finish. The other tools finish the sur- 
face and cut and finish the grooves of the rifling. The tool doing 
the first boring is formed at its end, which constitutes, of course, 
the cutting part of the tool, with steps. The object of stepping 
the cutting end inthis manner is to reduce the width of the chip, 
so that it will pass freely through an angular groove made in the 
side of the tool and out at its opposite end. One side of the tool 
is provided with a recess, which is formed by cutting a rectangular 
groove, which is then covered by a cap piece. This forms a hole 
along one side of the tool. The other side of the tool is cut away 
into a very obtuse V shape, which extends from the cutting head 
back the entire length of the tool, as does the otherchannel. By 
means of a pump, oil is forced through the rectangular hole down 
to the apex of the tool, when it flows back through the angular 
groove, carrying with it the chips cut by the stepped edges of the 
eone. This, the Jron Age says, has been found in practice to 
work admirably, no clogging of the chips causing any inconveni- 
ence whatever. 

AT a recent meeting of the Berlin Meteorological 
Society, Dr. Kremser spoke on the frequency of occurrence of 
mist, a subject whose investigation he had recently undertaken. 
Up to the present time the material derived from observation is 
extremely scanty, as shown by the extremely divergent mean 
values obtained for different places in close proximity to each 
?ther, as for instance, Hamburg and Altona, or even different 
parts of the one city, Berlin. By comparisons based on a long 
series of observations, it appeared that a series extending over 
ten years suffices to give a reliable monthly mean. From this it 
appears that at most stations the maximal amount of mist occurs 
in the months of November and December, the maximum occurring 
in November in the eastern provinces of Prussia, and falling pro- 
gressively later the further the stations lie towards the west. On 
the coasts of the North Sea and on the adjacent islands the maxi- 
mum is observed in January, while it occurs on mountains as early 
as September and October. At the latter stations the minimum 
is met with as early as May, and is progressively later—June and 
July—at the other stations according to the lateness of the maxi- 
mum. On the islands, as, for instance, Heligoland, the minimum 
does not occur before September or October. As a general rule, 
70 per cent, falls in autumn and winter, 20 per cent. in spring, and 
10 per cent. insummer, The amplitude of the yearly differences 
is greatest on the plains and least on mountains. The number of 
days on which mist occurs is greatest at mountain stations, 
amounting on the average to 200 per annum, falling in the low 
lands to as few as forty or less. 


Ir is a great pity that the modern teacher and novice 
in engineering matters cannot learn to comprehend the fact that 
there is something in real engineering which the class-room man 
cannot either know or understand. , 3 a recent number of Nature 
a correspondent, ‘‘ A. 8. E,” says:—‘“‘ In the statics and dynamics 
paper set in the last Woolwich entrance examination, candidates 
are asked to determine the magnitude of a moment of force in foot- 
pounds. Surely it is unfortunate to introduce this term in such a 
sense. One a is a unit of work, and though its dimensions 
(ML? T-*) are the same as that of a unit of a moment of a force, 
the two conceptions are perfectly distinct, and the introduction 
of a foot-pound as a unit of a moment of a force is likely to cause 
confusion, —— in the minds of beginners.” To this Professor 
Greenhill, who does know something about real engineering 
requirements, replies:—‘‘ ‘ A, S. E.’ will find moments of resistance, 
of bending, or of turning, expressed in foot-pounds—often inch- 
pounds or foot-tons—in any treatise on civil, mechanical, or marine 
engineering, on architecture, land or naval, and, in fact on every 
treatise on real mechanics he may consult. Why, then, should a 
different terminology be adopted in a Civil Service examination 
paper? In metric units, moments are given in kilogramme-metres 





e 8 cc 
with the London and Southwark Underground Electrical Railway, 
for which it has supplied some 11,000 tons of lining plates, and the 
new Overhead Electrical Railway of Liverpool, form, we believe, 
the two first enterprises of electrical railways in England. Sir 
Douglas Fox and Mr. Greathead, of Westminster, are the e ineers, 
and the contractor is Mr. Willans, of Liverpool and Manchester. 








or centimetres ; but in the C.G.8. system I do not suppose it is sug- 
gested to measure ts of dyne-centimetres in ergs.” And 
another co’ ndent writes:—‘‘If ‘A. 8. E.’ will push his 


researches further, he will find that in Government dockyards the 
stability moment on ships is calculated in foot-tons.” It would 
appear that when “ A. 8. E.” deserves to speak for ‘‘ beginners,” 
he will have learned something of which he is now ignorant. 





MISCELLANEA. 


TELEPHONIC communication will shortly be established 
between Vienna and Berlin. 


Tue London Zinc Mills now quote zinc rod, jin., yin., 
and in. diameter in lengths at £38 Lob ap ton; and, as e, for 
battery purposes, cut to size and notched, at £40 10s. per ton. 


TuE editor of Farm and Home has received a letter 
from one of his readers asking for a description of the special 


*‘ points” of the hydraulic ram, and whether the editor considered 
he would cross well with Leicestershire ewes. 


At a meeting of the Réunion Commerciale et 
Industrielle, held last week, at the Palais Royal, M. Gustave 
Sandoz in the chair, it was unanimously decided to render every 
assistance in the organisation of the forthcoming Frerch Exhi- 
bition, which opens at Earl’s Court on May 3rd. The most 
important industries in France were represented. It is thought 
that the Exhibition will be a success, as many of the most interest- 
ing of the attractions of last year’s Universal Exhibition in Paris 
will be shown. 


Durine the past year the progress of the Manchester 
Ship Canal excavation in the first seven months was at the rate of 
1,143,183 cubic yards per month, but owing to the bad weather the 
average of the last five months was only 798,915 cubic yards. At 
the end of December of the total of 45,000,000 cubic yards, more 
than half has been completed. Work will be carried on day and 
night during the current year. The company have now £3,759,634 
of available called-up capital, which will enable the directors to 
finish the Ship Canal. The company have bought 4044 acres of 
land, at a cost of £925,992. 


THE s.s. Petrolea, an oil vessel lately built by Messrs. 
Craig, Taylor and Co., Stockton-on-Tees, for Mr. Alfred Ewart, 
London, and engined by Messrs. Black, Hawthorn and Co., of 
Gateshead, hos ae made the voyage from Batoum to Trieste, 
and, we are informed, discharged her cargo of close on 3500 tons 
in less time than any other vessel has as yet made the voyage. 
This is very satisfactory and creditable to the work produced in 
the district. We understand that Messrs. Craig, Taylor and Co. 
have another vessel which will be launched in the course of a 
fortnight, a sister ship to this. 


AccorpineG to the Taranaki Budget, the workmen on 
the dredger belonging to the New Plymouth Harbour Board 
recently “ struck oil” at Moturoa. One of the dredger buckets, 
after being worked for some time, brought up evident signs of 
petroleum, the sand being caked together with the oil, and form- 
ing what is described as a ‘“‘rich, yellow-looking mass, which 
floated on the water when put in the dredger.” The spot where 
this discovery was made is some little distance further out to sea 
than that from which the samples were recently obtained for Sir 
Julius Vogel and brought to London with him. Considerable 
interest will now be centred in the search which will undoubtedly 
soon be made for the main spring from which these oozings 
emanate. 


Tue navigation rights of the Great Ouse, of which Mr. 
T. N. Kirkham has hitherto been the owner, have been purchased 
by a syndicate, who intend to open it up from Lynn to Bedford, 
and use steam as a means of locomotion. At the present time the 
river is only navigable as far as St. Neots, Hunts, the locks 
above that town being out of repair, whilst the whole course of 
the river badly needs cleaning. It is hoped that one result of the 
company’s operations will be the prevention of the frequent floods 
which now cause so much damage. It is proposed to make the 
river navigable as far as Bedford, and from there to cut a canal to 
join the Grand Junction at Newport Pagnell, Bucks, which would 
open up communication with Birmingham and other large towns. 
oo project is to connect Cambridge with the port of 

arwich. 


Tuer fortunes of commerce have lately sided well with 
the interests of purchasers of relinquished ship hulks. The profits 
realised in the case of the renowned but now degraded leviathan 
Great Eastern, owing to the enhanced prices reigning in the metal 
market, have been handsome. Although the price—£1770—paid 
for the hulk of the training ship Cumberland, burnt off Row on 
the Gareloch, just one year ago, seemed large at the time, the pur- 
chaser. Mr. J. J. King, of Manchester, is understood to have found 
the speculation not an unprofitable one. The work of demolition of 
the remains has been carried on during the greater part of the past 
year, and in addition to some 200 tons of iron ballast a goodly 
amount of copper, in the shape of bolts, nails, and sheathing, has 
formed a valuable part of the salvage. Some of the bolts were of 
massive dimensions, as much as 2in. by 2in. square, and bolts and 
nails alike bore the Government broad-arrow. Demolition has not 
been the easy matter which the great age and later misfortunes of 
the Cumberland might have suggested. She has been found a 
magnificent speci of old-time shipwright work, and her keel 
and a goodly number of her staunch ribs still occupy the shores of 
Row Bay. 





Masor CarbDew, R.E., adviser for the Board of Trade, 
has reported to this body on the subject of the overhead electric 
wires of Glasgow, and his report has been laid before the Special 
Committee of the Town Council appointed to consider the subject, 
who have resolved to continue consideration until further com- 
munication is received from the Board. Major Cardew reported 
that the system of insulation in Glasgow—carried out by Messrs. 
Muir, Mavor, and Coulson—was one of the best he had yet seen. 
The insulated wire used was well up to the standard regulations of 
the Board of Trade. The earth connections to poles, however, 
were not made in a way contemplated by the regulations, being 
simply connected to the system of rain-water gutters and down- 
pipes. This, as a protection to the house from lightning, would 
be effective if the stroke occurred, as was generally the case, 
during a storm of rain; but if it occurred before any rain had 
fallen, the efficiency of this connection was doubtful, and it would 
be better to lead a strand of wires inside a down-pipe, making a 
good earth at the bottom, so as to cut out the resistance by the 
joints of the pipe. Tests of the discharge of bearer wires 
showed the amount of this to be small, the shock experienced 
being quite trifling. 


Tue short distance of time which separates this year’s 
French Concours Générale Agricole from a universal exhibition in 
Paris bad some effect in depriving the annual display of machines 
and implements at the Palais de I’Industrie of its ordinary import- 
ance and novelty. Nevertheless, there was an interesting show in 
this department, and the exhibits numbered 4344, It was especially 
satisfactory that the English implement firms took a large, and 
almost the leading, part in the show, since they made no display at 
the Exhibition, and also because France and its Colonies are rapidly 
increasing in value as a market for their manufactures. Moreover, 
the French implement firms are so sedulously copying English 
patterns that it is well that buyers in that country should have 
some opportunity of comparing the imitations with the originals. 
In the heavier classes of machinery a conspicuous feature was the 
creditable display made by the English makers of portable engines. 
Many of the leading firms were represented by their Paris agents, 
and the number of machines exhibited compared favourably with 
that of the native engines. The makers of French portable engines 
have lately come to regard their products as approaching, in many 
respects, the excellent qualities of the British. From an examina- 
tion of the engines it must be admitted that considerable progress 
in this direction has been made, though as regards many of the 
features they are still far behind the productions of the leading 
English makers. 
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THE PARIS EXHIBITION.—SIX-COUPLED ENGINE FOR THE ITALIAN MEDITERRANEAN RAILWAY. 


COMMENDATORE FRESCOT, INGEGNERE, DIRETTORE DEL MATERIALE, 
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PARIS EXHIBITION. — SIX -COUPLED ENGINE 
FOR ITALIAN MEDITERRANEAN RAILWAY. 
In connection with the International Railway Congress held 
at Milan in 1887 we published a considerable amount of 
information as to Italian railways generally and the Medi- 
terranean net in particular, and have from time to time 
illustrated several of the types of locomotives generally 
adopted on that system. Two types were represented at the 


Paris Exhibition, one the six-coupled engine illustrated | 


above, with vertical and horizontal sections on page 150, for 
through passenger and grande-vitesse goods trains; and the 


other a new express engine, which we shall shortly describe | 


and illustrate. 

The line between Genoa and Alexandria, 75 kiloms. = 47 
miles long, crosses the Apennines, the original section 
between Pontedecimo and Busalla having an 8-mile gradient, 
varying from one in twenty-eight to one in thirty-eight, which 
was served, first by duplex or Fairlie engines with six-coupled 
wheels, and afterwards by 53-ton engines with eight-coupled 
wheels. As the two other sections of the line, viz., between 
Genoa and Pontedecimo, and between Busalla and Alex- 
andria, have only my gradients, it was found necessary to 
change locomotives three times between Genoa and Alex- 
andria. On the through traffic becoming too heavy for this 
line with its steep gradient, the Italian Government made 
the Giovi relief loop, leaving the old line between Sampier- 
darena, a suburb of Genoa, and Rivaldo, to join it again at 
Ranco Villavecchia. This loop, opened for traffic on 1st 
June, 1889, has a 23 kiloms. or 14} mile gradient of 1 in 58 
in the open and of 1 in 80 in an 8} kilom., or 5 mile, tunnel. 

The engine illustrated was designed for the through service 
between Genoa and Alexandria, so as to be capable of drawing 
a train of 150 tons, not including engine and tender, at a speed 
of 50 kiloms, = 31 miles an hour up the above gradient, and 
of 60 kiloms. = 37} miles on the more level portions, which, 
however, have several curves of 300 m. = 328 yards radius. 
The first engine, as illustrated, was made at the Turin works, 
and amply fulfils its conditions, so that the type was 
definitely adopted and forty more engines were let by contract, 
notably for the service named, but also for similar service on 
other portions of the system. <A few modifications, however, 
chiefly for simplification of manufacture, were introduced 
into subsequent engines, the latest of which, named Milano, 
was sent to Paris. 

The flat-roofed fire-box is on the Belpaire system, the shell 
and the copper box being connected at the top by wrought 
iron stays, as seen in the vertical section on page 150, the roof 
of the shell being further stay-braced by transverse tie rods. 
The dome is rivetted to the forward one of the three boiler 
rings, the cover carrying two ordinary spring safety-valves 
while another double and locked, but having a lever for being 
lifted off its seat, is placed on the hind ring. The tubes are 
of brass, with copper ends next the fire-box. The normal 
pressure is ten atmospheres or 150lb. Thg grate is inclined 
and provided with a fire-dropping arrangement. Large sur- 
face was gained by prolonging the copper box over the third 
axle, but this practice has not been followed in the later 
engines, sufficient steam being obtained without. The ash-pan 
is completely closed and fitted with doors both back and front. 

The frame plates are 28 mm. or I}in. thick, braced by 
several cross-stays, two of which under the smoke-box carry 
the bogie pin bearings, the bogie axles being 1:2m.=4ft. 
apart. All the axle journals are inside. The axles and tires 
are of steel, and the wheels of wrought iron, those of the 
bogie being of thedisc form. The cylinders, outside the frames, 
are placed between the bogie and the first coupled axle, this 
position being deemed the most suitable for lessening vertical 
oscillation at high speeds. 

The slide valves and the motion are outside. 
valve gear is adopted, with screw reversing gear. 

iston-rods are screwed into iron pistons, the piston cross- 
heads, connecting rods and motion, being all of steel, while 
metallic packing is adopted for the piston-rod and slide-rod 
stuffing boxes. A Westinghouse air brake actuates six blocks 
on the locomotive coupled wheels, and acts on all the wheels of 
thetrain. Thesand is led in front of the coupled wheels, and 
there are two Friedmann injectors, The elaborate arrange- 
ment shown in the longitudinal section, with three cones 
for induced currents, to intensify, or at any rate increase, the 
effect of the blast pipe, has, in the engine exhibited, 
been replaced by a nozzle with valve for increasing or 


Gooch’s 


The steel | 


diminishing the area of the orifice, similar to that shown in 
some of the other types of engines previously illustrated. A 
cock and pipe in connection with the boiler have also been 
| provided for permitting the cylinders to draw in water, 
instead of air and ashes from the smoke-box, when running 
down hill without steam. 
The following are the principal dimensions :— 


| 
| 





The tender has six wheels of 1:21 m. = 3ft. Sin. diameter, 

with inside axle-boxes, and is capable of holding 2200 gallons 

| of water and 34 tons of coal. 
| and loaded 284 tons. 


| Firegrate— 

| Length 2°36 m. = 7ft. 9in. 
Width 0°95 m. = 8ft. ljin. 
Area .. 2°24sq.m. = 24 8q. ft. 

Fire-box— 

SS Sarre caaee 2°344 m. = 7ft. Sin. 
Outside width attop.. .. .. 1°092 m. = 8ft. Tin. 

| Outside width at bottom... .. .. 0°82 m. = 8ft. 3in. 

| Height of roof above grate at middle 1°38 m. = 4ft. 6}in. 

Thickness of copper plates, sides ..  0°016 m, = gin. full. 
Thickness of copper plates, roof 0°02 m. = fin. 
Thickness of iron plates, sides 0°016 m, = gin. full. 
Thickness of iron plates, roof. . 0°02 m. = }fin. 

Boiler— 

OO ae 5°62 m. = 18ft. 6in. 
Diameter, middle. . 1°48 m. = 5ft. 

| Thickness of plates 0°0155 m. = gin. 

Centre line above rails .. .. 2°2 m. = 7ft. 3in. 

| Thickness of copper tube plate 0-025 m. = liin. 

| Thickness of iron tube plate .. 0°025 m. = lin. 

| Tubes— 

a ae ee 203 

| Length between tube plates 4°497 m. = 15ft. 

| Diameter, outside ; 0°052 m. = 2yhin. 

| Diameter, inside.. .. .. .... 0°046m, = = 1ifin. 
Water space, 0°1 m.= above fire-box 5°44 cub. m. = 190 cub. ft. 

| Steam space .. “eos Se 2°65 cub. m. = 94 cub. ft. 

| Heating surface— 

| Fire-box .. .. .. 10°6sq.m. = 114 sq. ft. 

| Tube, outside .. 149°2 sq.m. == 1600 sq. ft. 

= we | 1598 sq.m. = 17148q. ft. 

| Cylinders— 

| Diameter. . 0°47 m. = 

| Stroke parts Seale acta 0°62 m. 

| Between centre lines .. .. 2°08 m. 

| Length of connecting-rod 1°9375 m. = 

| Throw of excentric ‘ 0°062 m. = 

| Wheels and axles— 

| Diam. on bearing surface of drivers 1°675 m. = 5ft. Gin. 

| Diam. on bearing surface of bearers 0°84 m. = 2ft. 9in. 

Thickness of tires sa aw oe, 6AM. = 2,%in. 

| Rigid wheel base .. 3°95 m. = 13ft. 

| Total wheel base . . 7°35 m. = 24ft. 

| 

| 

! 


Its weight empty is 15 tons 








THE BALHAM SAFETY BICYCLE. 


THE accompanying engraving illustrates a bicycle, the 
| invention of Mr. Henri Rey, Dornton-road, Balham, which 
| was not exhibited at the Crystal Palace. It possesses several 








It will be seen that it also has a double 
diamond frame, the chief points of which are extreme 
rigidity, bearings outside the chain wheels, all the back tubes 
which take a compression strain come direct on to the bear- 


novel features. 


ing without any bend whatever. The (front tubes pass 
through lugs attached to the bearing cases, and are continued 
past the bearings, and are braced apart with a cross piece, so 
as to keep the bearings always the proper distance asunder, 
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preventing the binding of the balls. The frame, being very 
light, enables the weight to be reduced considerably. The 
actual weights are :—Roadsters, 38 1b., all on; light roadsters, 
321b., all on; semi-racers, 25lb.; racers, 201b. The racers 
are very strong—strong enough for light road work. The 
machines are fitted with ball bearings all over, hollow frame 
forks, and rims, ball pedals, plated and enamelled. 








LIVERPOOL ENGINEERING SocteTy.—The ninth ordinary meeting 
of the present session was held on Wednesday evening, February 
12th, at the Royal Institution, Colquitt-street, Mr. Hy. H. West, 
M.I.C.E., president, in the chair. After the usual routine business, 
including the election of several new members, Mr. Thomas L. 
Miller opened the adjourned discussion upon Mr, M. C. Bannister’s 
paper, entitled ‘‘ Notes on Mechanical Refrigeration and Ice-making 
Machinery, and the Relative Vaiue of Systems now in use,” which 
was read before the Society on January 15th, and was followed by 
Mr. Joseph Price, jun., and other gentlemen. Upon the conclu- 
sion of the discussion, which proved very interesting and instruc- 
tive, a vote of thanks was unanimously accorded to Mr. Bannister 
for his paper. 

CORROSION OF PROPELLER SHAFTS.—An interesting example of 
the havoc which sometimes results from the commonly employed 
system of lubricating propeller shaft bearings by admitting sea 
water to the stern tube has recently come under notice. Messrs. 
S. and H. Morton, of Leith, on removing the brass liner from the 
propeller shaft of the screw steamer Lofna, were surprised to find 
the shaft underneath the liner corroded and cut in to the depth of 
fin. On breaking the shaft at this corroded part it was found 
that the sectional area remaining intact was only 43°57 per cent. of 
the original area, or very considerably less than one-half. How 
the shaft should have continued running in this highly precarious 
state is truly astonishing, but the cause of its having got into such 
a state at all is no less curious and significant. This was due to 
the liner having been shrunk on in two pieces, the joint of which, 
although so closely fitted as to render it barely perceptible, yet 
permitted the admission of sea water to the bare shaft, with the 
result noted. This case doubtless illustrates the danger of fitting 
brass liners in two lengths, but it may also be considered as 
raising the point whether the frequency of breakdowns of shafting 
at sea may not often be due to the presence of brass liners—whether 
in one or more pieces—in conjunction with the admission of sea 
water to the stern tube. Brass liners are fitted less for the 
purpose of protecting the shaft from corrosion than on account of 
their wearing better when running on lignum vite and admitting 
of wear without weakening the shaft thereby, but there seems 
little room for doubt that the bare shaft at the point, say, when 
the brass liner begins and ends, is particularly liable to corrosive 
influence. It remains, therefore, a point for serious consideration 
whether some system of lubrication should not be employed which 
would obviate the use of expensive brassliners altogether, and exclude 
from the bearing such a dangerously corrosive element as sea water. 

ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—At the 
meeting of this club, held at the Durham College of Science, on 
Thursday, February 13th, Mr. E. P. Banister in the chair, a paper 
on ‘Locomotive Running and Management,” was read by Mr. 
E. H. Wade. The author commenced with some description of 
the engine fittings and remarks concerning them, as they concern 
the men on the foot-plate, more particularly referring to injectors 
and lubricators ; after which he went on to speak of the duties of 
the driver and fireman respectively, prior to coupling up to their 
train, some useful hints being given as to the best position in which 
to place a locomotive for inspection, and how to carry out that 
inspection in a systematic manner, also what parts of the gear 
should receive special attention, what defects each part is parti- 
cularly liable to, and how to remedy such defects when they are 
found to exist. The early training and duties of a fireman, and 
subsequently of a driver, were detailed, and some account was 
given of the art of successful firing, where, while having an eye to 
economy of fuel, steam pressure is maintained just below blow-off 
point. A considerable exercise of skill on the part of the driver 
was shown to be necessary at starting, and the methods employed 
for different classes of engines were commented upon. The diffi- 
culty experienced in starting compounds was particularly dwelt 
upon. A fair average for coal consumption per effective horse- 
power per hour was fixed at 3°27 lb., varying to 3°35 lb., while the 
ratio of fuel consumed to water evaporated was placed at 8°88 to 
1; but it was pointed out that the fuel consumption of two drivers 
working under precisely similar conditions may vary as much as 
10 to 20 per cent., according to the skill and care of the respective 
men. The author concluded with some remarks on breakdowns, 
and gave some useful hints on how to get a crippled engine home 
without submitting to be towed. The lecture was illustrated by 
means of diagrams, including some of injectors kindly lent by 
Messrs. Dewrance and Co., of London. A patent lubricator of 
some local interest was exhibited and its action explained, it being 
stated to be the invention of Mr. Threlffal, assistant works manager 
at the Gateshead railway shops, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 





COMBINING INDICATOR DIAGRAMS. 


Srr,—In my former letters on this subject I endeavoured to 
explain how the proper combination of the diagrams from 
successive cylinders shows that with a given measure of expansion 
the effect is the same, be the cylinders a number or only one, 
provided that no drop of pressure takes place between the 
cylinders ; and I have shown that such result follows (1) when | 
the motion of the pistons is synchronous, the exhaust from one 
cylinder correspending perfectly with the admission into the | 
successive cylinder, as is the case in the Woolf or Hornblower | 
arrangement; (2) when there are receivers of indefinitely large | 
capacity between the successive cylinders, in which case the 
relative motions of the pistons may be as we please, provided the ' 
number of strokes made in a 
given time be the same for all. 

If, however—as is, of course, 
necessary in practice — the ad ™m 
receiver is of limited capacity, 
and at the same time the pistons 
do not move together—for in- 
stance, if the cranks are at right 
angles, as in ordinary compound 
engines—then the pressure in the 
receiver must fall below that of 
the exhaust from the high- 

ressure cylinder, and the ex- 
ake instead of flowing quietly 
into the receiver without per- 
ceptible difference of pressure, & 
will rush into it tumultuously, 
with a fall of pressure indepen- 
dent of useful work done, which 
means, obviously, a loss of effect. 
If we have a boiler giving steam 
at 10 atmospheres pressure, and 
if, instead of availing of this 
pressure in an expansive engine, 
we allow the steam to rush into 
a receiver in which the pressure 
is kept at 5 atmospheres, and 
work our engine from the 
receiver at this pressure, it is 
clear that we will have lost the 
opportunity of getting power out 
of the steam by expanding it 
from 10 to 5atmospheres. This 
does not signify that there is an 
actual loss of power through the 
drop of pressure, any more than 
that there is an actual loss when 
our purse is stolen by a pick- 7 
pocket, but only that the energy ‘ 












THE REACTION OF JETS. 


Srr,—I always read Mr. Bower's letters with much satisfaction. 
He is a good mathematician without being obscure. I venture now 
to ask him to clear up a point which is possibly very simple, but I 
have failed to find the solution. The question is, what is meant b 
the phrase reaction of a jet! Take, for example, Professor Unwin’s 
aon in the Encyclopedia Britannia. e are told that the 

01 


rizontal force or reaction R acting on the side of a vessel opposite 
to the orifice, R = © » V2 =2Gwh. That is, the weight of a 
g 


column of water of the same area as the orifice and twice as high. 
Now the apparent meaning of this is, that the pressure of the 
water on a surface of the same area as the orifice, and precisely 
opposite to it, is double that due to the head. But this is flatly 
opposed to the facts. If, for example, we put a bent pipe in an 
oritice opposite to the adjutage, the water will not rise in it above 
the level of the water inside. An instructive experiment consists 














which was available in the steam : Cc 
of higher pressure is no longer Q 

so to the same extent after the 

pressure has lowered. It has 

taken the shape of heat, dry steam expanding tumultuously, 
although it lowers in pressure is superheated ; but the work it 
contains is less available, notwithstanding that. This is all the 
indicator and the combined diagram can tell us. Whether or not | 
the direct loss is compensated by the indirect advantage of the 
superheat is another question. 

It may ap paradoxical at first sight that enlarging the | 
receiver diminishes the drop of pressure with cranks at right | 
angles. But such is the fact. The size of the receiver has 
nothing whatever to do with the measure of expansion ; and if it 
is so large that the pressure in it remains practically constant, 
notwithstanding the entrance of the exhaust on one side and the 

mission into the successive cylinder on the other, then its effect 
will be simply to render indifferent the relative times at which 
such exhaust and admission take place. The result, therefore, 
with cranks at right angles will be precisely the same as obtains 
with pistons moving together, provided the intermediate receiver 
be large enough. Of course I leave out of consideration the loss 
through external radiation, conduction, &c., and as I said above, 
it is quite possible there may be circumstances in which the 
indirect gain through the steam superheating or drying itself may 
compensate for the direct loss owing to the drop of pressure. 

With regard to the interesting diagrams of the compound engines 


of the United States war steamer Charleston, I would beg Mr. [ 


Quincy to observe that notwithstanding the enormous ‘amount of 
wire-drawing, a volume of steam contrives to get into the cylinder 
equal, say, to a} in the sketch, at the pressure cb, equal also to de 
at the initial pressure od. If during the admission the work done | 
by the steam is less than it would have been with a sufficient inlet, 
and by a quantity represented by the area I have marked 72, this 
makes no difference whatever in the action of the steam after cut- 
off. It represents a loss of work on the one hand and a correspond- 
ing drying or superheating of the steam by friction on the other, 
at the expense of the boiler. But we cannot help debiting the 
engine with the quantity of steam measured by the volume d e and 
by the pressure od; which steam expanding isothermally to the 
volume of the large cylinder, including its clearance, or to fg, 
would give us the curve ebf if there were no loss, With the given 
condenser pressure the area representing the work done by the 
steam should be debfgnd. If, however, the proper amount of 
compression were given to fill the clearance of the low-pressure 
cylinder to the receiver pressure, and of the high-pressure cylinder, 
to the initial pressure, we should have a back pressure according to 
the curve i/m; and in this case the steam expended would be me, 
instead of de, At the same time the area of the diagram would be 
diminished by i/mdni. In the actual fact the back-pressure is | 
smaller, which proves that the clearance is not completely filled to 
the initial pressure, and the steam actually consumed is more than 
me, though probably less than d e. 

It is necessary to take account of the clearance of the high- 
pressure cylinder, because the volume of steam measured into the 
engine includes that clearance, and we must calculate also the 
clearance of the low-pressure cylinder, because the final volume 
assumed by the steam is that of the cylinder plus its clearance. 
But the volume of the receiver has no influence whatever on the 
final amount of expansion. Its only action is, as we have seen, to 
diminish the tumultuous fall of pressure due to the cranks not being 
opposite nor parallel. ‘ 

t may be well to remark in making a comparison between 
tandem engines and compounds with receiver and cranks at right 
angles, that in the former there cannot be a cut-off to the large 
cylinder, and consequently the high-pressure cylinder is neces- 
sarily exposed to a steam pressure fluctuating between its own 
initial pressure and the final pressure of the low-pressure cylinder. 
Whereas in the compound, with large receiver and cut-off in the 
low-pressure cylinder, the high-pressure cylinder is exposed to a 
smaller fluctuation of pressure and of temperature, because the 
exhausting steam never falls to a lower pressure than that in the 
receiver. The condensation and re-evaporation should, therefore, 
- a se ononee in the compound than in the tandem. The 
ske shows the diagram from the Woolf arrangement, a b bei 
the exhaust of the high-pressure cylinder directly into the low. 
pressure cylinder; and B shows the diagram from the compound 
arrangemeut, dc representing the exhaust of the high-pressure 
cylinder into an indefinitely large receiver at constant pressure, 
the combined diagram of both cylinders being identical for both 


cases. Ropert Gt, 
Palermo, February 9th, lea 








COMPOUND ENGINES, S.S. CHARLESTON. 
| in fixing a vessel, with a hole which can be opened and closed in the 


bottom, on a scale beam, and precisely balancing it with weights 


| in the scale. If now, we open the hole inthe bottom, the vessel of 


water will rise, and we must take out weights exactly equal to that 


' of a column of water equal in area to the true area of the discharge 


jet, and equal in height to the head in the vessel, which can easily 
be maintained constant by a small hose and supply before it will 
balance again. 

It seems clear then that ‘‘ reaction” does not mean pressure or 
thrust, and I ask Mr. Bower or some other of your readers what it 
does mean. I have searched various text books, and I have the 
algebraic formule at my fingers’ ends, but they throw no light on 
the matter. It seems to me that a mistake has been e, the 
nature of which is that it has been assumed that a volume of 
water per second measured by the area of the orifice and the head, 


| falls through the whole head at the same velocity as the velocity 


of the jet. But in practice this does not take place, the level of 

the whole mass of water falling at a much less s , depending on 

the area of the vertical cross section of the discharging tank. But 

in this I may be wrong ; all turns on the precise meaning of the 

word “ reaction.” OLD STUDENT. 
Manchester, February 17th. 





BOILER EFFICIENCY. 
Srr,—In a paper on “ Boilers,” Mr. Longridge obtains for the 
efficiency of a boiler furnace the expression— 
T.-T. 


a 





oO 
which he says will no doubt be recognised as Carnot’s coefficient of 
efficiency of a perfect engine. As the current misunderstanding of 
Carnot’s theorem seems to me extremely mischievous, will you 
allow me to point out that Mr. Longridge’s approximate arith- 
metical result has no more to do with Carnot’s theorem than 
Tenterden steeple with the Goodwin sands, 

Carnot’s coeflicient expresses the limiting proportion of a given 
quantity of heat supplied which can be converted into work in a 
heat engine having assigned limits of temperature. For each 
T.-T 

T 


thermal unit no more than 


and no less thant must be rejected as heat. This is a 


can be converted into work, 


° 

fundamental and absolute result equally true whether the 
engine works with steam, or air, or ammonia, or by the ex- 
pansion and contraction of an iron bar. It is true, what- 
ever changes of state the fluid undergoes in the engine. In a 
boiler there is no question of conversion of heat into work, but 
only of the transfer of heat as heat from one side of a boiler plate 
to the other. Mr. Longridge’s result is a mere arithmetical deduc- 
tion, which rests on the assumption that the furnace gases have a 

constant specific heat from zero—absolute—to To. 
Mr. Longridge assumes not exactly, but quite nearly enough for 
ractical purposes, that if furnace gases were put into a furnace at 
I. , and rejected into the flues at T, they would leave behind in the 


boiler 
o (To — T) 
thermal units per pound. But when he goes on to write To as the 
denominator in his expression for the efficiency, he blunders. 
According to this the efficiency of the boiler could only be unity if 
the furnace left the boiler at absolute zero. But obviously, if 
air enters a boiler at 60deg. Fah., and the heating surface is so 
large that the furnace oe are rejected at 60 deg., the whole of 
the heat has been absorbed by the boiler, and the efficiency is unity. 
The proper approximate expression for boiler efficiency is 
T. -T 
To-t 

where ¢ is the temperature of the air entering the furnace. But 
besides this general objection to confusing Carnot’s relation with 
the expression for boiler effciency, Carnot’s temperatures are the 
real temperatures at which heat is received and rejected. In a 
boiler furnace heat is received by the working fluid, the furnace 
gos, at all temperatures, from air temperature up to a maximum 
imit. That maximum temperature, however, is not Mr. Long- 
ridge’s T,. 

is temperature T, is a purely supposititious temperature, never 
actually reached in the boiler furnace, for part of the heat is 











radiated directly from the incandescent fuel and absorbed by the 
boiler-plates, without ever forming part of the body of heat in the 
furnace gases. Also part of the heat is developed by flame com. 
bustion in the flues after the furnace gases have already been 
partly cooled down, 


I do not doubt that the expression, To t T will approximately 
° 
express the efficiency of a boiler, if the assumption of constant 
specific heat is understood, if T. is a palin tem not a real, tem- 
perature, and if it is also understood that the heat carried into the 
furnace by the air—reckoned from absolute zero—is to be taken 
along with the heat generated by combustion, as part of the heat 
on which the efficiency is to be calculated, That is not the ordinary 
meaning of efficiency of a boiler, which is— i 
heat given to water 
heat generated by combustion’ 
However, taking Mr. Longridge’s expression as meaning something 
not necessarily very untrue, although not very useful, it still has 
nothing to do with Carnot’s theorem. 

If the furnace gases contain 10 per cent. of steam, and are 
cooled down before rejection below 212—say in an economiser— 
then the heat left behind will not be o (To — T) per Ib., but 
o (To - i L, where L is the latent heat of the steam. In 
this case, Mr. Longridge’s expression is not even approximate. 

Central Institution, February 15th. a C. Unwin, 





Sm,—Mr. M. Longridge’s paper on the above subject is based 
upon the assumption, first made, I believe, by Mr. W. Anderson, 
that the efficiency of a steam boiler may be found from the well- 
known expression for for the efficiency of a heat engine:— 

Efficiency = a 
Upon a little consideration I think it will be almost self-evident 
that this expression has nothing whatever to do with a boiler. 

There is no difficulty in yy bye a boiler, or combination 
of boiler and feed-heater, could constructed such that the 
products of combustion would be so lowered in temperature before 
leaving the boiler or feed-heater, that the total heat contained in 
the said products of combustion would he no more than was origin- 
ally brought into the furnace by the fuel and air. With sucha 
boiler, the heat of combustion being entirely absorbed, the 
theoretical efficiency would be 1. The temperature of the furnace 
does not at all enter into the calculation. Still less does Carnot’s 
function. E. HaL.-Browne, 

Hartlepool, Feb. 18th. 


Sir,—There was an error in my paper on ‘Evaporation in 
Lancashire Boilers,” which I see has n reproduced in your 
issue of February 14th. Equation (2) should be 

. ee : ee ae 

log. (T — t) = log. (To — #) TaWe 
The mistake was mine in copying out the paper for the printer. 
12, King-street, Manchester. M. LoNGRIDGE. 





AMERICAN LOCOMOTIVES AND THE EDINBURGH INTER- 
NATIONAL EXHIBITION. 


Sir,—In October last the Engineering Committee of the Edin- 
burgh International Exhibition issued invitations to the seven chief 
locomotive builders of the United States to send a representative 
American — engine to the Exhibition, stating also that steps 
would be taken to secure practical contests of the engines on 
British railways in competition with British standard engines. The 
Baldwin Company of Philadelphia alone profess a willingness to 
accept the invitation, and they stipulated that all expenses in- 
curred in on bringing back the engine should be reim- 
bursed them. ey promise, however, to make a specially cheap 
price for the engine, so that its sale in this country might be 
encouraged and the cost of return obviated. 

The Exhibition cannot undertake a liability of this sort, but it 
is suggested that as such an exhibit and trial would be of much 
interest to railway engineers on both sides of the Atlantic, a 
Guarantee Fund could be started and an attempt made to cover 
the estimated cost, namely, £1000, by subscription. Engineers and 
others willing to contribute to such a fund are requested to inti- 
mate the fact immediately to the undersigned, as time is short. 

In the February issue of the Locomotive Engineer of New York, 
the proposed competition is referred to as follows:—‘‘ We hope 
some of our builders will take the matter up and build a winner, 
which we think they easily could. Of course there is no field open 
in Europe for the sale of American-built locomotives, but English, 
Scotch, and German locomotives are largely sold in South 
American and other countries in competition with American 
locomotives, and to beat them on their own roads would be worth 
thousands of dollars to the winner in advertising alone. In com- 
pasioon with European locomotives our,builds are far superior in 

andi and ibility for repairs, as well as being cheaper ; but 
the plain, honest fact of the matter is, that American railroad men 
have been making lots of fun of English-built engines without any 
grounds except their appearance ont our prejudice. Such of their 
machines as have come here have been, in the main, experiments, 
and failures here as well as at home, Their standard locomotives 
do a good deal of work, and ‘get there;’ but whether or no our 
locomotives would not do their work cheaper for a term of years 
isan open question. The thing now is that Cousin John has a 
chip on his shoulder, and swelling around, daring any Yankee 
locomotive builder to knock it off and whip him on his own 
ground, When a man thinks he can’t be licked, the easiest way 
to argue with him is to do the licking. Nobody afraid of the 
English engine, is there!” The editor of the Locomotive Engineer 
is being invited to obtain subscriptions to the fund on his side, a 
task which should not be difficult if his sentiments are shared to 
any appreciable extent by his compatriots. 

Georae E, Watson, Secretary. 
27, Frederick-street, Edinburgh, 
February 17th, 








TIME TESTS, 


Smr,—I pass “over the crude and undisciplined jokes of your 
correspondent ‘‘ Z, Y. X.,” in order to correct his 8 misrepre- 
sentations of the text of my article on ‘‘ Time Tests,” in which not a 
syllable of what he places between inverted commas is to be found, 
either literally or in effect. Thus he makes me state the obvious 
absurdity, that if a portion of time be represented on paper by two 
different lengths, these lengths cannot possibly represent the same 
thing. Now compare this gloss with the original text. Referring 
to the possibility of representing on paper the same portion of time 
by two different lengths, I there state:—‘‘In the second case, as 
in the first, O X1 represents both ten tons and ten seconds,” 

Of course a diagram is not essentially necessary in order to 
examine the ‘‘ physical” properties of a test; but it is, neverthe- 
less, a very useful convention, which ought to be made as perfect 
and comprehensive as possible. Obviously, then, a diagram that 
represents the velocity at any phase per se is superior to one that 
a the same quantity only by inference. 

am at a loss to understand why, if ‘‘Z. Y. X.” finds my articles 
so trifling, he should continue to read them—as he naively admits 
—‘‘to the very end.” On this occasion, in the opinion of ‘‘Z. Y. X.,” 
I have set a snare that could not ibly entrap a second-form 
boy. Well, Iam not in the habit of setting snares for anybody, 
young or old; but, if “‘Z. Y. X.” is di to exercise his inge- 
nuity, here is a second-form ~y' on which he may practice his 
skill. Let him take Fig. 2 of my article, and show how the con- 
stant acceleration can be graphically determined in that diagram 
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+ the simple construction of a semicircle. I may add that the 
by sle in question was based on an actual experiment made by an 
Ooo ont authority. Ropert H, GRranaM, 
15th. 


eminent 
February 





VORTEX BLAST PIPES. 


_In reply te your correspondent ‘‘ Bogie”—p. 113—the 
a aot unemens ”" made in my presidential address 
before the eae | of Engineers was based, as then stated, upon an 
‘ficial return with which I had been favoured. Although improve- 
por have been made in the engine stock of the London and 
South-Western Railway, the work performed by the engines is 
much heavier than it was formerly, the speeds have in many cases 


| I was informed by the statistical superintendent that, in the classi- 
| fication of violent deaths adopted in the reports of the Registrar- 
; General, those caused by litt accidents were not separately 
| returned, 

In the case of non-fatal accidents I have been “more successful, 
and have particulars of numerous injuries which have resulted, 
chiefly from insufficient provisions in the surroundings. In fact, 
the greater number of non-fatal accidents which have come under 
my notice appear to have been caused by some omission, for which 
the architect rather than the engineer is responsible, and that a 

very small percentage of such accidents have occurred from struc- 
| tural defects in the machinery. If you or any of your corre- 
| spondents would assist in bringing the whole question under the 


London and South-Western Railway Company.—Fuel Consumption, de. 














No. of : } . | | 
No. of | Consump-} | | trp 
engines |) - aa | potal er Average | ‘otal saving as compared 
| fitted | — | number ! Total ' = = | Total fuel cost of | Total cost | with half-year 
Half-year ending with the! With the| _ of engine miles. , posed a !consumption.| fuel | of fuel. ending June, 1885. 
| vortex |W “ad engines, | | ae | per ton. | ae: 
blast pipe. es pe | , | | Tons. & 
— | Ibs. Tons. | £ 
goth June, 1885 .. nil. 505 505 7,501,154 20-9 100,246 | 72,226 = _ 
gist December, 1885...  .. 9 | 496 505 7,915,420 29°2 103,310 75,327 2,473 1,723 
goth June, 1886 .. 49 492 | 5A 7,465,775 28°8 95,905 68,453 3,666 | 2,555 
| 
gist December, 1886 .. 147 380 536 8,118,054 27°9 101,368 68,871 7,243 5,048 
| s. ' 
goth June, 1887 . 230 200 529 7,849,983 27°3 95,821 - 18°73 64,164 9,111 6,350 
gist December, 1887 .. 253 281 | 5384 8,528,045 26°38 | 100,158 67,166 | 13,705 9,552 
g0th June, 1888 .. 27 256 | 534 8,156,403 26°5 96,356 64,660 12,380 | 8,585 
i ‘ 
gist December, 1888 .. 301 247 548 | 8,508,771 26'S | 102,129 t | 69,005 | 11,775 8,142 
' 
g0th June, 1889 .. 324 226 | 550 8,166,380 27°38 | 99,685 | 64,715 9,478 6,506 
| bee 
| Total .. .. 48,461 


- 





L. and $.W.R. Locomotive and Carriage Department, 
ee Engineer's Office, Nine Elms. 
been accelerated and the loads increased, due to development of 
traffic, and much larger, heavier, and more commodious carriages 
have been substituted for the old types of carriage stock. I 
append herewith a copy of the official return from which I quoted. 
60, Queen Victoria-street, E.C., HENRY ADAMS, 
February 18th, 


THE CHANNEL RAILWAY BRIDGE. 


Sir,—Since I wrote you, when I visited the Forth Bridge, that 
structure is now completed, and instead of the great spans being 
continuous, the cantilevers hold up the central girder, as it were, 
in the palms of their hands, By this means the difficulty of 
expansion and contraction is got rid of. 

Since 1869 I have studied occasionally the Channel Railway. 
The method I advocated for laying down the piers has to a certain 
extent been adopted by the engineers at Queensferry. The 
caissons were built, launched, and sunk by means of concrete ; and 
the very ingenious method of forming the caisson into a great 
diving bell the engineers may claim, but nothing more. 

I have not considered my original plan of laying down piers for 
a Channel Bridge uires much modification. Where they are 
sunk, an island of ballast can be formed around each pier, but 
which probably is not so good a plan as imbedding piers in the 
chalk or other material when practicable. There can be no doubt 
that the height of the track from the surface of the water must be 
about 220ft. The top masts and topgallant masts are ordered to 
be struck passing under the 150ft. central heading of the Forth 
Bridge, and I have no desire to see a Channel railway bridge 
obstructing those waters. How far we may safely go in steel sus- 
pension cantilevers is a matter of opinion. A 3000ft. series of 
spans is probably not too bold, the bottom member may be level 
or nearly so, and the top member entirely in suspension. Rigid 
suspension may be carried out in solid girder work, as well as in 
the well-known system adopted on the eg at Vauxhall, not 
tomention some vast structures in America, JOHN WINTON, 

Portobello, N.B., February 17th. 





THE VENTILATION OF ENGINE AND BOILER ROOMS, 


Smr,—I quite agree with the remarks in your last issue as to the 
unnecessary suffering to which engineers and stokers on board ship 
are often subject to, through the want of proper ventilation in the 
engine rooms and stokeholds. This is the more to be wondered at 
as the outlay necessary to secure fairly efficient ventilation should 
not be large. You say, ‘‘We are glad tosee that marine engineers 
are becoming alive to its importance ;” but surely the question 
cannot be called a new one, as I remember well some eighteen or 
more years ago—when with the late firm of Powis, James, and Co., 
Lambeth—we fitted at least a dozen of H.M.’s ironclads with 
engines and fans combined for ventilating the engine room, stoke- 
holds, and between decks. The engines were ordinary quick-speed 
high-pressure, and were usually mounted on the top of the fan to 
economise floor space. They received their steam from the main 
boilers. The fans were driven direct by a belt from the fly-wheel 
of the engine, and had a blade speed of about 100ft. per second at 
the periphery. They were 4ft. diameter, and occupied a floor 
space of only 4ft. 2in. by 3ft. 2in. The result of their working was 
Very satisfactory, a pot supply of air and a moderate temperature 
being kept up without trouble, Amongst other ships fitted were 
the Sultan, Monarch, Captain, Abyssinia, Thunderer, &e. 

Appold-street, E.C., February 17th. M. Powis BALE. 





NEW FORGE, WEST HARTLEPOOL. ~ 


_Sir,—In your issue of the 7th inst. we observe an article on the 
New Forge at Messrs. Gray and Co.’s Works, West Hartlepool, 
and we thought it might be of interest to you to know that we 
were the erectors of this shed. We may mention that we purchased 
about three-fourths of the Liverpool Exhibition buildings, and the 
above formed portions of the main avenue. The roof is certainly a 
very good design, but we added to its stability by making the 
addition of latticed longitudinal bracings between principals at the 
ridge and in quarters. Perhaps you will kindly draw attention to 
the fact that we are the erectors of the structure. We may 
mention that we have since erected two smaller roofs at the same 
works, We have erected some very extensive ranges of roofing 
from these Exhibition materials, amongst which are a series of 
roofs over the new steel works for the igan Coal and Iron Co.; 
' roofs over boiler and joiners’ shops at Messrs, Earle’s shipbuilding 

yard, Hull, &e, Isaac Dixon anv Co, 
Liverpool, Feb, 11th. 


LIFT ACCIDENTS, 


Sir,—TI have perused with great interest the letters in Tar ENat- 
NEER which have followed your leading article upon the above 
subject, but the correspondence appears to have drifted into 
questions of mechanical detail. It appears to me that your article 
was intended to open a field for ideration of the questi 
of Government inspection; and, so far, very little progress has 
been made. I have taken some trouble to obtain statistics as to 
the n of lift idents which have recently occurred ; but 

gret to say without much success, as regards those ending fatally. 
Jn my application to the General Register-office, at Somerset House, 








re 


(Signed) W. ADAms, 


consideration of Parliament, I feel sure that a step in the right 
direction will have been gained. ALFRED DAVIS, 
2, St. Ermin’s Mansions, Westminster, 
February 20th. 





THE MOVEMENT OF AIR IN SEWERS. 


Sir,—It may interest some of your readers to know that recently 
observations have been made as to the movement of the air in the out- 
fall sewers at Margate. Both in the completed work and in the 
headings, I find that the direction of the air currents is entirely 
controlled by the wind, These observations agree with those made 
by Mr. Wm. Santo Crimp some time ago, and fully described in 
the minutes of the Institution. T. WILKINSON, 

Phoenix Wharf, Battersea, 8.W., February 17th. 








THE SWISS LABOUR CONFERENCE. 

THE Swiss Government has communicated to the Governments 
of the various States invited to the Berne Conference on the labour 
y nesemee acomplete programme of the subjects which are to be 

iscussed. It is divided into six heads, under each of which 
leading questions relating to the main point under consideration 
are raised. 

The first head is—‘‘ Prohibition of Sunday labour,” and under 
it the following questions are put:—To what extent is there occa- 
sion to restrict Sunday labour? What are the industries or methods 
of work with regard to which, from their very nature, interruption 
or suspension of labour is out of the question, and Sunday labour 
must therefore be permitted? Are there in these industries any 
measures to be taken with a view to securing Sunday rest for the 
workmen taken individually? 

The second head is—“ Fixing the minimum age for the admis- 
sion of children to factories;’ and the programme proceeds as 
follows :—Is there occasion to fix a minimum age for the admission 
of children to factories? Should the minimum age be the same in 
all countries, or should it be fixed with consideration for the 

hysical development, more or less precocious, of the child, accord- 
ing to the climatic conditions of the different countries? What is 
the minimum age that should be fixed in each of the two cases? 
“yl exceptions be admitted to the minimum age when once fixed 
if there is a diminution in the number of the working days, or the 
length of the day’s work ? 

hird head—‘ Fixing of a maximum day’s work for young work- 
men.” Is there occasion for fixing the maximum length of a day’s 
work for young workmen? Are the hours of compulsory school 
attendance to be included in such a day’s work! Ought this 
maximum length of a day to vary according to age? How many 
hours’ work, with or without effective intermissions, ought the 
maximum day to contain in either case? Between what hours of 
the day ought the time for work to be fixed ¢ 

Fourth head-—‘“ Prohibition of the employment of young 
persons and women in occupations which are particularly detri- 
mental to health, or are of a dangerous character.” Is it neces- 
sary to restrict the employment of age Fe le and of women in 
occupations which are particularly anny or dangerous? 
Ought persons included in these two categories to be absolutely 
excluded from such employment—if so, up to what age !—or only 
in part—i.e., to a certain age for young persons and at certain 
times for women ?—or should the length of the working hours for 
a people and of women employed in such work be reduced ? 

hat are the minimum requirements to be adopted in the two 
last-named cases? What are the unhealthy or dangerous em- 
ployments to which the above restrictions are to apply ? 

Fifth head—‘ Restriction of night work for young persons and 
women.” Should young persons be excluded entirely or only 
partially from night work! Under what conditions can they be 
partially allowed to undertake night work? Should women be 
entirely excluded from night work, without distinction of age? In 
the event of their being permitted to undertake such work, is 
there occasion to make certain restrictions ? What hours of a day’s 
labour are included in the term “ night work ;” or, in other words, 
when does night work begin and end ? 

Sixth head—* The putting into practice of the regulations 
adopted.” To what descriptions of labour establishments—mines, 
factories, workshops, &c.—are the regulations applicable? Should 
— term be fixed for the carrying out of the regulations adopted ? 
What measures are to be taken to insure their being carried out ? 
Should provision be made for the meeting of Conferences periodi- 
cally, composed of representatives of the States taking part in the 

present Conference? What tasks are to be assigned to these 

Jonferences ? 











Nava ENGInger APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: Thomas Rule, 
to the Defiance, additional ; William 8. Stribling, to the Pelorus ; 
and William W. White, to the Racoon, all to date February 15th. 
Assistant engineers: Frank Main and William M’Gregor, to the 





Victoria, and Frederick ©. Davis to the Crocodile, all to date 
February 15th, 





LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mr. Justice NORTH.) 
COLLEY v. HART. 

His LoRDSHIP gave judgment on Wednesday on an im 

novel point of patent law argued the previous day. 
Walter William Colley, was a manufacturer of toilet paper, of 578, 
Hatton-garden. The defendant was Morris Hart, who carried on 
a similar business as the Patent Toilet Requisite Company, at 
Kirbv-street, Hatton-garden. On September 15th, 1b88, the 
defendant sent a circular among the trade in the form of a letter, 
the wording of which was as follows:—“ It has come to my know- 
ledge that W. W. Colley, late in my employ, is offering to the 
trade perforated toilet rolls, which is an infringement of my patent, 
1885, No. 9106. I further learn that W. W. Colley is not only 
offering this paper in breach of my patent rights, but also that he 
is infringing my trade mark, a copy of which is enclosed, and which 
is duly registered in pursuance of the Act. This is well known to 
Mr. Colley, he having been in my “— until April, 1888. His 
——— are therefore a distinct breach of my rights under 
0th goes and trade mark, and [ think it right to inform you 
that I intend to commence proceedings forthwith against every 
person whom I find in any way dealing in any perforated toilet 
paper manufactured in breach of my patent rights under the 
above patent or under my trade mark.” The writ in this action 
was issued on September 22nd, 1888. The plaintiff claimed an 
injunction to restrain threats, a declaration that the plaintiff's 
alleged trade-mark rights were null and void, damages, and costs. 
The action was partly a statutory action founded on the right to 
an injunction to restrain threats in respect of patent rights given 
by section 32 of the Patents, Designs, and Trade Marks Act, 1883, 
and was partly brought as a common law action founded on allega- 
tions of malice. In November, 1888, Morris Hart, the defendant 
in this action, commenced separate actions against W. W. Colley 
—one to restrain infringement of his patents, the other to restrain 
infringement of his trade mark. The statement of claim in this 
action had not then been delivered, in fact it was not deli- 
vered till the following February. About the beginning of 
November, 1889, Hart was advised that his patent action 
would probably fail, and he discontinued the action under 
the Rules of the Supreme Court, and subsequently paid the 
costs of that action. The threats action of ‘‘Colley +. Hart,” 
and the trade mark action, ‘‘Hart v. Colley,” now came 
on for trial. In the former of these the legal question was 
whether the right of action given by section 32 of the Patents, 
Designs, and Trade Marks Act, 1883, was excluded by the proviso 
because the patent action had not been brought and prosecuted 
with due diligence. The section gives a new right of action for an 
injunction and damages against a person claiming to be a patentee 
if he threatens any other person with any legal proceedings or 
liability in respect of manufacture, use, sale, or purchase of the 
invention, and it was provided ‘‘ that this section shall not apply 
if the person making such threats with due diligence commences 
and prosecutes an action for infringement of his patent.” 

Mr. Aston, Q.C., and Mr. Rocer W. WALLACE, for the plaintiff, 
argued that the patent action had certainly not been prosecuted 
with due diligence, for it had been abandoned. 

Mr. Cozens-Harpy, Q.C., and Mr. J. C. Granwam, for the 
defendant, contended that the patent action had been prosecuted 
to the end with due diligence, and there was no right of action 
under the statute. 

Mr. Justice NortH said he had postponed giving judgment, 
not so much because he had any doubt as to what his decision 
ought to be, but because, so far as he was aware, the point 
was not covered by decisions. There was no evidence yet that 
Hart had published the circulars maliciously, therefore there 
was no right of action unless it were given by section 32 
of the Patent Act, 1883. In his opinion it was clear a right of 
action would be given by section 32, if there had been no proviso 
to it saying that the section was not to apply if an action for in- 
ring t was c d and prosecuted with due diligence by 
the person claiming to be patentee. The circulars complained of 
were issued on September 15th, 1888 ; on September 22nd Colley’s 
action to restrain threats was commenced ; on December 6th 
Hart’s patent action was commenced. That was clearly an action 
for infringement, and if it was commenced and prosecuted with 
due diligence, it prevented there being any right of action under 
section 32 of the Patent Act.* The first question was whether it 
was commenced with due diligence. is lordship put a case 
in which a patentee had made threats, and, owing to everyone 
he knew of infringing giving in, he had no one to p 
against for a long while, to show how impossible it was to fix 
a definite time within which an action must be brought so as to be 
commenced with due diligence. His lordship referred to cases in 
which it had been considered what was commencement with due 
diligence. He considered that no hard-and-fast rule existed, or 
ought to exist, but that prima facie a period of three months was 
not too long, and this action was within that period. His lordship 
went further. He observed that the judges had frequently 
remarked upon the desirability that these patent actions should 
not be duplicated; that there should not be going on at the same 
time an action to restrain threats with regard to patents befor 
one judge, and an action for infringements before perhaps another 
judge. He considered that when the action to restrain threats 
had been cc d, the defendant in that action was entitled, 
before commencing his action for infringement, to wait till the 
statement of claim was delivered, in order to see if he could not, by 
counter-claim in that action, commence the litigation in respect of 
infringement. In this case the statement of claim was not delivered 
until February, long after the issue of the writ in the infringement 
action. His lordship was clearly of opinion that the action was 
commenced with due diligence. The next question, and this was 
really the important question, was whether the infringement action 
had nd peg we with due diligence because it had not been 

rosecuted to the trial. It had been argued by Mr. Aston and 

r. Wallace that the meaning of the proviso was that the action 
must be prosecuted to the trial in order to bring it within the terms 
of the proviso. In the first place, he did not find any such words 
in the proviso, and he should feel great difficulty in inserting any 
such large import into an Act of Parliament. en the plaintiff 
in the patent action was advised that he would yy fail, it was 
his duty to discontinue it. It was not a duty which in any way he 
enforced, but it was morally his duty to his adversary not to con- 
tinue to harass him with proceedings which could be of no avail. It 
was his duty to the Court not to waste its time by useless pro- 
ceedings. He would, however, take it that the argument was that 
the action must be prosecuted to a successful termination in order to 
bring it within the proviso. He did not find any such words, and 
he did not think it was intended that such should be the meaning 
of the proviso. His lordship put cases, such as the death of the 
infringer, bankruptcy, and other instances, in which the patentee 
might, through the infirmity of witnesses or other causes, fail at 
the trial, though he was quite justified, as far as his state of know- 
ledge was concerned, in issuing the threats. In his lordship’s 
opinion, the patentee was in exactly the same position, so far as 
the proviso was concerned, as if he had prosecuted the action to 
trial and failed. The proviso applied, and there was no cause of 
action under section 32. So far as the case had been argued, if it 
could be shown to have not been brought bond fide the case would 
be different. 

The action was then heard on the questions whether the patent 
action was brought bond fide, and whether, either with respect to 
the patent or trade mark, there had been malice on the part of 
Hart. After evidenee had been given, and counsel heard on 
behalf of the plaintiff, Mr. Justice NorTH gave judgment ip 
fayour of the defendant 


rtant and 
e plaintiff, 
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PUBLISHER'S NOTICE. 


FORTH BRIDGE. 
* Rolled copies (suitable for framing) of the Four-page Engraving 
of the phe BRIDGE, issued ad our Special” Number of 
December 13th last, can be had, price 1s., post free. 
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——— temperatures of the steam and water in a locomotive boiler are 
identical. 

Q.—The information for which you ask has been refused by the makers of the 
engine exhibited. Why, we are unable te explain. 

R. D.—There is nothing in patent law to prevent you from making and 
selling an article which you have provisionally protected. It is not good 
policy, however, as a rule, to do this. 


WOOD PAPER-PULP. 
(To the Editor of The Engineer.) 

Sin,—Would any of your readers kind enough to tell me the 
names of makers of plant for wood paper-pulp? Also, is there any book 
or treatise published on the subject? R. 8S. M. 

London, February 18th. 


FAIRBURN’S STEAM PRESS AND GUTHRIE'S BRICK-MAKING 
MACHINE. 














(To the Editor of The Engineer.) 

Str,—I should be much obliged to any of your readers who would 
kindly give the names of makers of Fairburn’s self-acting steam press 
and Guthrie's brick-making machine, or any other brick-making machine 
— of making hard dense bricks from a fine soft, nearly d wder. 

‘eb uary 13th. wes. Cc. 
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MEETINGS NEXT WEEK. 


Tae InsTITUTION oF CrviL ENGINEERS.—Tuesday, 25th inst., ordinary 
meeting, at 8 p.m. Papers to be further discussed:—‘‘The Shanghai 
Waterworks,” by Mr. J. W. Hart, M. Inst. C.E.; ‘‘The Tytam Water- 
works, Hong Kong,” by Mr. Jas. O} e, Assoc. M. Inst. C.E.; ‘‘ The 
Construction of the Yokohama Waterworks,” by Mr. J. H. T. Turner, 
Assoc. M. Inst. C.E.—Wednesday, 26th inst., at 2 p.m., Students’ visit 
to the Nine Elms Works of the London and South-Western Railway. 

InstiTUTION oF ELECTRICAL EncingERS.—Thursday, February 27th, at 
the Institution of Civil Engineers, Westminster, 8.W., ordinary meeting, 
at 8p.m. Discussion on the following papers:—“ Theory of Armature 
Reaction in Dynamos and Motors,” by Mr. James Swinburne, Member ; 
and ‘‘Some Points in Dynamo and Motor Design,” by Mr. W. B. Esson, 
Member. 

Royat Instirut1on.—The evening discourse on Friday, February 28th, 
will be given at nine o'clock by Professor C. Hubert H. Parry, Mus. Doc., 
M.A., on “Evolution in Music.” 'ternoon lectures next week, at 
three o'clock :—Tuesday, Professor G. J. Romanes, F.R.S., M.R.I., on 
“The Post-Darwinian Period.” Thursday, Rev. Canon Ainger, M.A., 
LL.D., on “‘ The Three Stages of Shakespeare’s Art.” Saturday, March Ist, 
Right Hon. Lord Rayleigh, F.R.S., M.R.L., on “Electricity and 
Magnetism.” 

Society or Arts.—Monday, February 24th, at 8 ome Cantor lectures— 
“Stereotyping,” by Mr. Thomas Bolas, F.C.8. ture II.—The paper 
method—Adaptation of the process to the various requirements of 
rapidity, sharpness, and ness—The paste—The flong—Dryness of 
the mould—Packing the high of the mould—The metal—The 
influence of foreign admixture—Use and abuse of French chalk—Moulds 
for making numerous casts—The surface of the casting-box—Relation of 
the temperature of the metal to the dryness of the mould—Quick mould- 
ing, and drying after removal from the type—General considerations as 
to casting t metal in paper moulds—Dumage to type in stereotyping. 
Wednesday, February 26th, at 8 p.m., ordinary meeting, Indian Section: 
“The English in Florida,” by Mr. Arthur Montefiore. Thursday, Feb- 

27th, at 5 p.m.—Indian Section: ‘ The Northern Shan States and 
the fearnad-Oliias Railway,” by Mr. William Sherriff, of the Rangoon 
Chamber of Commerce ; Sir Charles Bernard, K.C.S.I., will preside. 








DEATH. 
On the 12th February, at Ewell, et GeNERAL Epwarp CHARLES 
Frome, Colonel Commandant Royal Engineers, Hon. M. Inst. C.E., 
F.R.A.S., aged 88 years. 
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THE FUNCTIONS OF A CONCILIATION BOARD. 

In our last impression we referred to the formation of 
a Conciliation Board intended to prevent or settle dis- 
putes between employers andemployed. We very clearly 
set forth what the proposed Board was intended to do, 
and we added that we should probably endeavour to 
define or suggest a line of action which appeared to us 
most likely to render such a Board useful. That promise 
we propose now to fulfil. In the first place, we would 
point out that the title is in some degree a misnomer. 
In all cases where conciliation is practised a quarrel is 
supposed to have taken place. There is friction between 
two parties, and the work of conciliation consists, in 
general, in soothing wounded feelings and obtaining 
mutual concessions. This is nothing more nor less, after 
all, than arbitration in disguise, and as between em- 
ployers and employed at all events, arbitration has 
proved itself a failure. What the country needs is not a 
perpetual making-up of disputes, but the prevention of 
disputes from first to last. Arbitration never does more 
at best than patch up a quarrel. Neither party is satisfied, 
and at the first opportunity the work has to be done all 
over again. Men demand 8d. an hour, let us say, instead 
of 7d. Astrike is threatened. The arbitrator comes on 
the scene and awards 74d. The decision pleases neither 
party. The masters hold that it gives the men a half- 
penny an hour too much, and the men that they have been 
awarded a halfpenny an hour too little. Under proper 
conditions, the men would on the one hand, not have 
asked for a rise, or, on the other, the employers would 
have conceded it at once. In order to understand why 
such desirable conditions do not exist, we must realise 
the nature of the circumstances under which trade and 
manufactures are carried on. Let us put ourselves in 
the place of the men, and, to concentrate our thoughts, 
let us take a single trade, say mining. As a rule, miners 
know nothing of the conditions of the coal trade, save in 
a general sense ; concerning its details they are ignorant. 
They to a large extent trust to the leaders of their union 
to look after their interests. These men are, of course, 
partisans. It is not probable that they will care to 
study facts which may tell against them. Very often 
they are full of deep-rooted prejudices. For the moment 
we may put them on one side, and confine our attention 
to the rank and file. They see from the pages of the 
newspapers which they read that coal is rising in price. 
They see stocks diminishing; they are urged to increased 
exertion, to send more coal to bank. Nothing is more 
natural than the conclusion that under these circum- 
stances they are entitled to more wages. They argue 
that if their employers could pay them 4s. a day 
when coal was sold with difficulty at 14s. a ton, they can 
surely pay 4s. 6d. when coal is sold without difficulty at 
£laton. Now if they were properly posted up in the 
facts, they would see that this line of reasoning may be, 
and probably is, fallacious. In the first place, they are 
oblivious of the inertia and momentum of trade—two 
very powerful influences, to which no one seems to 
attach nearly enough importance. To illustrate our 
meaning we may cite the case of a great railway company, 
which makes a contract for, say, 100,000 tons of coal 
at 6s. per ton, the delivery to extend over six months. 
Before one month has passed away coal begins to rise in 
the market, and long before the end of the contract 
period the price becomes, say, 9s. per ton. The miners 
forget that the whole contract must be carried out, and 
that until the last ton of the 100,000 has been delivered 
they are not entitled to a rise. This is what we have 
termed the inertia of trade. It implies that the producer 
does not receive current market rates-for his commodities. 
On the other hand, we may suppose that the railway 
company now enters into afresh contract for 100,000 tons 
at 9s. a ton; shortly afterwards coal begins to fall, and 
by the end of the year has dropped to 6s.; but the men 
are obviously entitled to be paid at the augmented rate 
until the contract has been carried out. This is what we 
mean by the momentum of trade, which keeps prices up 





after they have dropped in the current market. We 
seldom or never find the men take cognisance of these 
things, and in some cases the masters fail to understand 
their true significance. 

On another point the men in nearly all trades are 
densely ignorant. They know nothing whatever about 
incidental expenses and general charges, and they com- 
pletely fail to appreciate the influence of the cost of dis- 
tribution, including the remuneration of the middleman. 
It seems strange to the collier that while coal in London 
has risen to 80s. a ton, he should find it next to impos- 
sible to get another 6d. a day. Of course the truth is 
that the colliery proprietor receives only a small per- 
centage of the rise even when selling at current rates, 
while if he is running on contracts he may get none of it. 
The price of coal in London is doubled by the cost of 
distribution. Thus, for example, to bring it by rail from 
the North Midlands costs about 9s. per ton; the original 
price at the pit is, say, 14s. a ton; cartage across London 
from the railway station is about 3s. a ton; to this must 
be added the coal merchant’s profits, &.; and so 
30s. is quickly reached. What is true of coal is true 
of a host of other commodities. In manufactures the same 
general truths hold good. Thus, the incidental charges in 
engineers’ work are always heavy—often stupendous. 
The men know nothing about such things; they easily 
find out the nominal prices of, say, portable engines— 
they can, if they are at all sharp, easily make a fair guess 
at the cost of labour and materials; and they may 
naturally conclude when they have done an addition 
sum of a simple nature that the employer makes a “ hat- 
ful of money” over each engine. If only they could see 
the other side of the picture; and reckoned up trade dis- 
counts, bad debts, rent, rates, gas, clerks, stationery, pack- 
ing, travelling expenses, &c. &c., they would see that the 
profit really made on a portable engine, instead of being 
“a hatful,” could be got into a very minute pocket with- 
out overflowing. 

Those who have followed us so far, and have read what 
has previously appeared in our pages on this subject, will 
not be slow to realise the drift of our argument. It is 
that strikes for higher wages constantly arise from ignor- 
ance of the real position of the employer. An ignorance 
which is not only negative, in that the workman does not 
know what the real selling price of the thing made is, but 
is positive in the sense that he believes it to be very much 
more favourable to the heads of the firm employing him 
—that is to say, the capitalist—than it really is. We 
hold that as a rule in every trade a body of men will be 
found shrewd enough to listen to reason, and influential 
enough to control to a large extent the action of the 
members of the trade as a body. If, now, these men 
could be instructed not only in the art of making, let us 
say, portable engines, or rat traps, or cotton cloth, or jack 
knives, but in the art of selling them when made, strikes 
would be largely diminished in number anda different 
line of action would be taken when men wanted increased 
pay. This kind of information has never yet been dis- 
seminated. No lecturer has ever gone into manufacturing 
towns, and explained such things. There have been 
instead lectures on the dismal science Political Economy, 
free trade, protection, &c. &c., all of which being abstract, are 
dull to the last degree. The working man cares for none 
of these things, but he does care for what concerns 
himself; and it would not be very difficult to persuade 
him that nothing concerns him more than the details of 
trade. 

It may be said here that we want to make secrets 
public, to tell men that which does not concern them, 
that we would strike a blow at credit, and soon. This is 
simply nonsense. It is quite beyond our intention to 
suggest that the details of the financial arrangements of 
any firm should be made public. What we advocate is 
the instruction of the working men of this country in the 
general details of trade. Why, for example, should not 
the whole system of working on consignment be made 
perfectly clear to working men? Why should not they 
have the earning power of a lathe or a steam engine 
made intelligible? The cost of the lathe is so much, wear 
and tear so much, interest on capital so much, gas, rent, 
&e., all charged to the tool. In all this there need be no 
breach of confidence, no revelations of secrets. But 
whether there is or is not, right or wrong, it is certain 
that the working men must before very long learn a great 
deal more about trade than they have ever known before. 
Such a step as that taken by the Emperor of Germany is 
a sign of the times. We believe that the capitalist has 
nothing to fear, but everything to gain, by taking the 
working man into his confidence. It is better that he 
should take the initiative. When the sliding scale in the 
iron trade was first suggested, it was denounced as a 
gross invasion of privacy. What right had the men to 
know what the masters sold iron at? Wise counsels 
prevailed, and the sliding scale system will go on and 
prosper and extend. 

Now, it is, we think, to the dissemination of such 
trade information as we have named that a Conciliation 
Board should mainly address itself. It is not necessary 
to go into details, but we may suggest the publication of 
sound information, by the aid of the printing press and 
public speakers. There ought to be no great difficulty 
about all this. Plenty of good men could be found to 
speak, for the love of the thing. But they must speak to 
the purpose. Such an address as that just delivered by 
Lord Brassey, for example, at Toynbee Hall, is worse than 
useless. It swarms with statistics, and it touches no one 
point of real interest. Thus, for example, Lord Brassey 
told his hearers that in 1888 the average output in 
Belgium of each employé in the pig iron trade was 297 
tons. But he said not one syllable as to how the 
proceeds of the sale of this iron were divided. That is 
the point on which the working man wants enlighten- 
ment. It is because he believes that the blast furnace 
owner gets the lion’s share that he is dissatisfied. There 
is nothing to be feared from his enlightenment, provided 
the whole truth, and not half truths, are put before him. 

A Conciliation Board will not he without great oppor. 
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tunities apart from printing and public speaking. Its 
members should include representatives of all the leading 
trades—not necessarily men engaged in trade, but versed 
in its details. When an application is made to the Board, 
say by workmen who want a rise, the interview with the 
leaders of the union or deputation should be utilised to 
supply information. In the same way, and on the other 
hand, the members ought to be able to give facts to 
the employer who may seek for them. It should, ina 
word, be a general information bureau. The trouble ahead 
is the difficulty of organising any institution of the kind. 
We all know what South Kensington is. Ifthe proposed 
Board should drift to South Kensington, it would cease to 
be useful. It may, we think, achieve much; not ina hurry 
perhaps. Years may pass before its influence is fully 
felt but the signs of the times all point in one direction. 
Difficulties of stupendous magnitude between labour and 
capital loom on the ‘horizon, and the only way in which 
these difficulties can be avoided lies in extending a know- 
ledge of trade facts among men who, as a body, are 
densely ignorant of anything about them. Whether the 
work can be best done by a Conciliation Board or not is 
another question, but it seems to be clear that such a 
Board will not fulfil its duties unless it makes the 
attempt. . 


MONITORS IN THE UNITED STATES NAVY. 


WHEN experts lack more than limited experience they 
are certain to differ. They not unusually, we may add, 
differ as the result of very extended experience. Through- 
out the civilised world there are being designed and con- 
structed ships of war, which are intended at once to sink 
an enemy and remain themselves afioat. But none of the 
ships built since the American civil war have been really 
in action. We have had certain bombardments, such as 
that of Alexandria; but ironclad battleships have not 
fought and sunk each other. The result is, that no one 
has any experience in fighting the costly navies which 
have sprung up during the last twenty years. As a direct 
consequence, experts are widely divided in opinion as 
to what is and is not the best kind of warship to build. 
Nothing is really settled, and we continue to work 
in the dark just as we began. So long as the 
United States did not feel the need of a navy, 
her sailors, engineers, artillerists, and naval architects 
troubled themselves very little about questions concern- 
ing which men are ready to rend each other asunder 
in Great Britain. But the United States, having an enor- 
mous Budget surplus, and not knowing what to do with 
the money, have resolved to build a tremendous navy. 
This is easier said than done, however. No sooner is 
it proposed that ships of a certain type shall be built 
than criticism begins; and the paper battles waged in 
this country concerning the disposition of armour, 
armour and no armour, big guns versus little guns, rams, 
twin screws, turrets, broadsides, barbettes, caponiers, et 
hoc genus omne, are in a fair way of being fought all 
over again at the other side of the Atlantic. 

It would be useless, and not amusing, to attempt to 
set forth in our pages all that is being said in the United 
States concerning naval questions. The combat of 
experts, too, is no doubt only beginning. But there is 
an aspect of the matter which we think deserves considera- 
tion, and about which something may be said here with ad- 
vantage. Many months ago, referring to the American low 
freeboard Monitor, we pointed out that there was more 
to be said in favour of ships of the type than was gene- 
rally admitted. As a matter of course, what we said 
evoked unfavourable comment. It would be impossible, 
as matters stand, to praise any ship or class of ships 
without giving more or less offence to someone. There 
is no special reason why Monitors should prove the 
exception. It is of Monitors, however, that we have now 
to speak once more. In the United States it appears 
that there 1s rather an influential party, who not only 
hold that the Monitor is the best type of warship, but 
seem determined that several shall be added to the 
American Navy. Anything seems to be possible in naval 
construction, and it is not only possible, but probable, 
that low freeboard ships—improved Monitors in fact—will 
be built. It is also possible, but we add with pleasure, 
not likely, that English ships may have to fight these 
Monitors; and it is worth while to consider how they 
would come out of the contest. 

The first things to contemplate is the demerits of the 
Monitor. They are serious, and admit of being briefly 
summed up. Monitors are extremely bad residences; 
their guns are carried so near the water that in a 
moderate sea they could not be fought; there is no 
space available for quick-fire guns, and they are slow. On 
the other hand, however, they possess numerous merits. 
It would be very difficult to hit one. The overhanging 
shelf is a great protection against ramming. They are 
moderate in cost, and the small quantity of armour 
which they require may be made of great thickness 
without unduly weighting them. Besides, it is not 
fair to judge them by such craft as the Miantonomoh, 
or Monadnock. If a competent naval architect 
were given 10,000 tons displacement, and allowed to 
design a low freeboard turret-ship, he would produce 
something which we would be sorry to see a possible 
enemy possess. This, at all events, is the opinion of some 
of the most competent naval officers at the other side of 
the Atlantic, and it must not be forgotten that Monitors 
are almost the only type of ironclad that has ever seen 
real hard service in time of war. It goes without saying 
that before the United States Government undertook to 
ask for money for a fleet, committees met and witnesses 
were examined, and schemes and proposals discussed. 
Here is what Admiral Schufeldt said before the Senate 
Committee :—“ After an experience of a good many years 
at sea, I feel that I ought to say, first, in regard to the 
Monitors, that I think they can go to any part of the 
world and fight at sea as well as any battleship that I 
have ever met or. have ever seen. First, because they 
have very much more stability. Of course, if there is a 
very heavy sea on, neither the Monitor nor the battleship 


can fight. If they can, it will be the first time I have ever 
known it. In the case ofa ship rolling 40 deg., the battle- 
ship Mr. Tracy proposes probably would find it just as 
difficult to work her battery as the Monitor, whereas the 
Monitor will be rolling only a very few degrees, and would 
have very much more stability on that account. I think 
the Monitor can go to sea anywhere, and I do not see 
any reason why you cannot give her a coal endurance. I 
know that the Miantonomoh has not the coal endurance, 
and I know the Puritan has not the coal endurance, but 
in building new ships I do not see why you cannot give 
them the coal endurance. I believe that the American 
system, which is the Monitor system, is the best in the 
world. You can improve upon the Monitor system as 
much as you like. There is another point in regard to 
the Monitor; that having a low freeboard and only two 
turrets, she can approach an enemy with much greater 
impunity than one of the high freeboard ships. She 
cannot be seen in a dark night. She could approach 
almost like a torpedo boat on our coast. Supposing an 
enemy to be anchored upon the coast, two or three 
Monitors could attack her, and they might easily avoid 
observation, because nothing would be above water except 
the two turrets.” 

Admiral Schufeldt is only one of a numerous party, 
and the question naturally suggests itself—Is it really 
certain that our own Naval authorities are more com- 
petent to pronounce an opinion concerning the utility, or 
the reverse, of Monitors than American naval men? The 
latter certainly have had better opportunities of learning 
all about them; thus, for example, Admiral Rodgers 
was in command of one in a heavy gale, and he says :— 
“The sea ran 30ft. high, but the behaviour of the vessel 
was easy, buoyant, and indicative of thorough safety. 
Her movements filled me with admiration. I saw every- 
thing to admire, and nothing to improve. The waves 
rolled furiously across the deck. Instead of spending 
their force against the side, as in an ordinary vessel, they 
swept harmlessly by.” While testimony of this kind is 
available, it is not likely that the Monitor system will 
expire. 

Readers of THE ENGINEER have recently had unusual 
opportunities of learning what a British man-of-war is 
like. Our supplements illustrate the principal types of 
battleships and cruisers in the English Navy on a scale, 
and with a completeness and accuracy, never attempted 
before. A glance at one of these supplements will show 
that the modern British battleship carries an enormous 
amount of top hamper in the shape of deck houses, wind 
trunks, chimneys, boats, &c. It must not be supposed 
that these things could be cleared away when the ship 
was going into action. They would no doubt be cleared 
away after she was in action by the enemy’s guns, but 
with what result? If the boiler rooms are absolutely 
dependent on wind trunks for air, and these trunks are 
smashed up and disorganised, how is steam to be kept? 
Such ships as the Victoria when steaming are drowned 
forward, just as a Monitor would be in a sea. If we 
contrast the mark which such a vessel as the Victoria 
presents with a Monitor carrying two heavy guns in two 
turrets, it is obvious that all is in favour of the Monitor. 
That, at all events, is the way in which they are arguing in 
the United States, and we find it difficult to resist the con- 
clusion that we might do worse in this country than 
reconsider the Monitor question in the light of recent 
developments in steam, armour and guns. The lament- 
able loss of the Captain killed the system in this country. 
But no one now-a-days would dream of masting a 
Monitor. Weshall look with some interest to the course 
to be taken in the United States, and we shall be much 
surprised if the last has been heard of the low freeboard 
turret ship. 


RAILWAYS IN THE STRAITS SETTLEMENTS, 


THE railways as yet constructed, or at present in course 
of construction, within what is known as the Malayan 
Peninsula, may be divided into two well-defined classes, 
viz., those actually within the portions of that peninsula 
absolutely under British government as a Crown Colony, 
and those lying within the several independent States 
which are under British protection and largely subject to 
the influence of our Colonial Government. The locality of 
the first of these classes embraces but a small area, the 
several provinces comprised within it, z.e., Singapore, 
Malacca, Dindings, Penang, and Province Wellesley, only 
having a total area of 14724 square miles, which is about 
equal to that of a single English county, namely, Suffolk. 
As the result of this limitation of size, of the scattered 
and disconnected positions of the several provinces, and, 
in a still greater degree, of the narrowness of each and all 
of them, there has been but a very limited demand for 
railway accommodation hitherto within their boundaries. 
Indeed, we find Mr. Lucas of the Colonial Office in his 
but lately published “ Historical Geography of the 
Colonies,” somewhat congratulating the residents of the 
Straits Settlements upon these natural features of their 
country which have produced this immunity from 
demands which he states to have “ occasionally, for the 
time being, strained the resources of other Colonies.” 

The second class of railways to which we have alluded 
as consisting of such lines as have been built or are in 
progress within the native protected States, are possessed 
of no similarly limiting conditions, and we find their 
rulers to appreciate so fully the advantages of railway 
communication that they have warmly welcomed every 
proposal made to them by English engineers and home 
capitalists to furnish it. At the present time, lines of a 
metre gauge are being constructed within those States, 
the conditions conceded to their projectors by the 
rajahs having been so exceptionally liberal that no diffi- 
culty had been found in obtaining the required financial 
support. The example thus set found many ready in- 
tending followers; but when these were almost on the 
point of completing their arrangements, the parental 
Government of Singapore has stepped in and stayed their 





conclusion, it being contended that the concessions 
hitherto made were of an unreasonable and extravagant 


character, and that they went in the way of liberality far 
beyond what the necessities of the case demanded, 
Whether this contention may fairly be supported, of 
course we at home, from want of local experience, are 
unable to judge; but we hear that as the result of the 
interference by the Colonial Government it has been found 
to be impossible to finance several well-matured projects 
in the home market, a stop having therefore been put for 
a time to all further extension of railways within these 
protected States. However well-judged may have been 
this parental interference, its present effects are certainly 
to be regretted ; and we should say, as the result of our 
examination of the map showing the relative positions 
and proportions of the British Possessions and of the 
protected States within the Malayan Peninsula, that not 
only must the inhabitants of the latter States have reason 
to leaves that interference, but that those of our own 
Colony must soon discover that their extension of trade is 
injuriously affected by it. 

We have above alluded to the narrowness of the strip 
included within the British Possessions on the mainland 
of the peninsula. We doubt if this averages throughout 
more than fifty miles, probably only about one-third of 
the entire width of the peninsula, the whole of this being 
more or less subjected to British influence. At the 
present time nearly all the outward trade of this entire 
area finds its shipment from British ports on the 
western and southern coasts, and were railway commu- 
nication extended from these into the protected territory, 
there is no doubt that this advantage would be secured 
in perpetuity. But sooner or later, if this facility be 
denied, it may be expected that a very considerable pro- 
portion of that trade will be given an exit through the 
ports on the east coast which lie within the territories 
owned by the independent, or semi-independent, rajahs. 
If, therefore, it be found that the restraints placed upon 
the latter as to the liberality of their concessions stop the 
continued development of their communication with the 
sea through the country owned by ourselves, we may be 
sure that effective steps will be taken to induce the 
Colonial Office to modify those restraints. 

A glance at the map contained in the work before 
alluded to indicates to us that at the date of publication 
in 1888 not more than about forty miles of railway had 
been completed within the entire area of our settlements. 
Such important mainland ports as Malacca and Selangor, 
through which very much of the export from the native 
States must find shipment, are possessed of no railway 
communication with the latter. Singapore, the most 
important of ull the settlements, being but a small island, 
we could not expect to find within it such provision, 
its trade being mainly confined to what is due to the 
through maritime traffic between the West and the Far 
East ; but as regards the other ports named, it would 
seem as if the Colonial Government was inclined to 
follow a dog-in-the-manger policy. It will neither pro- 
mote the construction of railways within its own boundary, 
nor consent to facilities being afforded adequate to secure 
it for the States over which it exercises a fatherly con- 
trol. The shortsightedness of such a policy must be 
evident, and it is such a defect with which the Colonial 
Office has been charged with respect to its administra- 
tion as regards railway work in many others of our 
colonies. As a matter of fact, the construction of lines 
within the native States would soon compel the British 
colonists to build others to afford them a through route 
to the sea; or, failing their doing this, it is apparent 
that in self-defence the native rulers must effect it to 
their own ports on the eastern coast. It may be admitted 
that the rivers on the eastern side of the peninsula may 
largely minimise the necessity for railway construction in 
our own territory; but the fact should render its Govern- 
ment only the more ready to incur the smaller expendi- 
ture so necessitated. 

We have above guarded ourselves against the expres- 
sion of any opinion as to the adequacy of the grounds 
upon which the Colonial Government has interfered with 
the free action of the rajahs; but we are informed that, 
as above stated, its effect has been to completely stay the 
progress which is so strongly to be detest. All the cir- 
cumstances therefore seem to call for some relaxation of 
the restraints imposed upon those who feel their needs 
to be great, and who believe it to be to their interest to 
yield much in order to gain more. 
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THE FURNESS RAILWAY. 


THERE are signs of returning prosperity to the Furness 
Railway. The traffic receipts increase, and the expenses do 
not increase as rapidly, so that this peculiar mineral railway 
begins to give a more adequate return to its shareholders. 
Very naturally, as the mineral trades it chiefly lives by im- 
prove, so does the remaining trade of the district, and with 
that there is an increase in passenger and also in general 
merchandise traffic. But, taking last half-year as an illus- 
tration, minerals yielded £150,000 out of the total income of 
£275,000, so that it is at once observable how predominant 
is the mineral traffic on the Furness line. It is obvious that 
with a comparatively small amount of ordinary stock, an 
addition of a few thousands to the balance for dividend 
becomes rather potential, and thus a dividend for the last 
half of last year reached the rate of 5 per cent. per annum, 
or a little more than double what it was only a few years ago, 
and as the increase in the revenue continues with the con- 
tinuing activity of the mineral trade, and as it seems likely 
to continue for some time yet, it may fairly be believed that 
the Furness Railway will rise yet more in prosperity. It has 
a splendid field to develope traffic—not only that mineral 
traffic which gives it so large an income, but it ought also to 
have a fuller passenger traffic, especially in connection 
with the services that it has to the Isle of Man and to 
Ireland. The carriage of some 1,100,000 passengers on the 
line for the past half-year ought not to be considered 
to have exhausted the possibilities of the t district 


that is served by the Furness road, and served in consider- 
able d exclusively. The traffic that is wrought 
is wrought in safety—only £40 having been paid in the last 





six months as compensation for accidents to passengers; and 
it is a traffic that is wrought on the whole cheaply, for the 
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ting expenses for the last half-year were at the rate of 
pov pa of the gross receipts—a rate which is far below 
that of most of the great railways. With the growing trade 
f the Furness district in iron, and with the activity that is 
known now in its ae yards, there ought to be a 
future of promise to the Furness Railway. It has the key to 
the mineral deposits of the richest though not the largest of 
our ironfields, and the tendency of the times is towards the 
use of the quality of iron that Furness and West Cumberland 
supply. The Furness line could surround itself with others 
of a subsidiary character that might contribute to its pros- 
perity in the periods of dulness. Such a period is now 
recovered from, but it is likely that it will in time return; 
and it would be less apparent if there were built up a larger 
general and passenger traffic on the line. 


THE THREATENED STRIKE IN THE COALFIELDS, 


Ir may be taken for granted, despite present appearances, 
which are ominous enough, that there will be no national 
strike in the mining world. The Miners’ Federation have 
decided not only to demand an advance of 10 per cent., but 
to bring out the whole of the colliers in the country—except 
Wales—if it be not conceded. The coalowners feel, and feel 
acutely, that they are being unduly pressed. They point to 
falling prices in coal and iron as proofs that the demand can- 
not be maintained, and that by the end of March the 
consumption of house coal will have greatly diminished. 
But the colliers’ agents, on the other hand, assert that the 
consumption of steam and manufacturing fuel will, in all 
likelihood, be as large as it is at the present time, or at any time 
during the last half-year. They state, too, that with the open- 
ing of the Baltic ports, there are certain to be received large 
shipping orders, which will more than compensate for the 
diminished demand for house coal. Even if the advance is 
not justified by the state of the market—and on that 
point there is common agreement in commercial circles— 
it is felt that it would be a lesser evil to grant 
the 10 per cent. than to stop work. There is little 
doubt that the miners are in a mood for “ play.” If the order 
is given they will come out; their coming out will mean the clos- 
ing of collieries, and the closing of collieries means the stoppage 
of works. This would be a terrible calamity, and it is just 
because the Union leaders know its gravity, they believe the 
employers will rather capitulate than risk it. The Federation of 
owners is only in the act of being formed. Its value as a 
fighting machine is at present an unknown quantity. 
Besides, there is not such unbroken community of interest as 
prevails in the collier ranks. The miners have only one object, 
to get more money. The masters have two interests at stake. 
Some are colliery owners only. Their course is clear enough 
—to resist the men’s demands. Others are not only coal- 
owners, but proprietors of iron and steel works which they 
could not well close. Of two evils they would choose the 
least—pay an unwarranted increase, and lose on their coal, 
rather than refuse the demand and incur not only a loss on 
coal, but a far heavier loss on iron and steel. For the 
moment the Union leaders are seated in the saddle, and they 
ride too fast. They should remember that experience 
in business, as in social life, teaches no lesson more clearly 
than this—that it is unwise to have one’s own way to the 
exclusion of all other interests, simply because one feels that 
the way is sure to be obtained. The sure policy is frequently 
theselfish and short-sighted policy, and when in the changing 
cycles of commerce the turn of the coalowner comes, he 
would be more than human if he forgot to rub off the score 
in the old bad fashion now again unhappily in vogue. 


FAILURE OF THE CORINTH SHIP CANAL COMPANY, 


FRENCH speculation in engineering enterprises has suffered 
another blow from the failure of the Corinth Canal Company. 
After undergoing many vicissitudes the company has been 
dissolved, and M. Philis has been appointed liquidator, with 
extended powers either to bring the enterprise to an end or 
to continue it by the formation of a new company. Formed 
in 1882, with a capital of 30,000,000f., the company had for 
its object the piercing of the Isthmus of Corinth by means of 
ashipcanal. At first the venture seemed likely to be attended 
with success. Difficulties then arose, and before long it was 
found that the raising of new capital was necessary to the 
continuance of the work. This was about to be supplied 
through the ‘medium of the Comptoir d’Escompte of Paris 
when came their sensational crash, and the Corinth Canal 
Company was thrown on its own resources. It then 
invoked the aid of the Greek Government, but this was not 
forthcoming, and the company found that the only course 
that was left open to it was to allow its affairs being 
wound up. An attempt will doubtless be made to form a 
new company to carry on the work, but whether it will be 
successful is open to question. Parisian investors have 
become cautious in engineering speculation since the difficul- 
ties arose in connection with the Panama Canal scheme, and 
they are not likely to venture any more money upon sueh 
enterprises until they are assured of the probability of the 
Panama Canal being completed. Thus the fate of the 
Corinth Canal is to a great extent bound up with that of 
M. De Lesseps’ great work. If the cutting of the Panama 
Canal is successfully achieved, French investors may be dis- 
posed to sink some money in a similar engineering work that 
resents fewer technical difficuities.. This, however, will not 
be an experience of the early future, and, if continued at all, 
it is likely to be some time tenes the work of excavation at 
the Isthmus of Corinth is resumed. 








LITERATURE. 


Aid Book to Engineering Enterprise. By Ewrxa MATNESON, 
M. Inst. C.E. Second Edition. London: E. and F. N. 
Spon. 1889, 

Tar author’s “Aid Book to Engineering Enterprise 

Abroad ” appeared in two parts, one in 1878, and the 

other in 1881. The book before us is the second edition 

of these two parts fused into one volume. Mr. Mathe- 

Son's great experience in matters of engineering construc- 

tion and enterprise, and in conducting affairs between 

those on the one hand who are not engineers, and those 
on the other who are engineers and manufacturers, and 
not much given to promoting enterprises and public 
work, enables him to present a book which is very useful 
to all these very different classes. The work is quite 

original in its character, and in it the author makes a 

perfectly successful attempt to anticipate most of the 

leading questions which will occur on the inception of 
any enterprise, questions which in many cases could only 








be answered by an engineer of experience. It is seldom 
that the projector of a work requiring engineering aid is 
able to get the assistance he requires. Few engineers 
have an adequate idea of the difficulty which even an 
educated and intelligent man, not trained as an engineer, 
experiences in the first stages of an engineering project. 
He cannot describe the project until it has assumed 
shape, and he can get no help that will enable him 
to call in the aid of a collaborateur. 

In the early stages, then, the projector is often hampered 
through the want of guidance, not of a detailed but of a 
general character, and to the originators of some enter- 
prises abroad this difficulty is felt even up to the time of 
making contracts. Mr. Matheson’s book will help not 
only the projector of engineering enterprises at home or 
abroad, but will enable all who are interested in such 
works to arrive at a preliminary understanding of the 
technical and economical conditions which are primary 
to the success of public works and engineering ventures. 
As the book first appeared the title was as given in the 
first line of this notice; but, as we pointed out in the 
notice of the second part! of the book, the projectors of 
enterprises at home which require the aid of the engineer 
for their realisation, are almost as often not trained engi- 
neers, as is the case abroad, or not engineers experienced 
in the branch of engineering to which the project may 
belong. The author has therefore in the new edition 
dropped the word “abroad,” and the volume is in title what 
it is in fact, namely, an aid book to engineering enter- 
prise wherever that may be found, and that is perhaps 
wherever civilisation has advanced sufficiently to make it 
possible for the inhabitants to get into debt. 

In the first part of the work a chapter on ‘“ Mining 
Enterprises” has been added, and reference is made to 
modern applications of electricity for power transmission 
and lighting. The second part of the book deals as before 
with the various modes of forming contracts, and to the con- 
ditions necessary to the purchase of engineering material. 
A considerable portion of this book bears specially upon 
the requirements of those resident abroad, but there is 
much in it that is equally valuable to those at home. To 
review Mr. Matheson’s volume would be like entering 
upon the task of reviewing a dictionary of engineering en- 
terprise, reasons for and against projects, selection of 
materials, structures and machines, and of those matters 
which comprise the essentials of the parts played, or rather 
worked, respectively by engineers, capitalists, and con- 
tractors in any undertakings. We cannot do this. We 
can only assure those who are concerned in any way with 
any engineering enterprise, that they will find the book a 
valuable acquisition, and these include consulting engi- 
neers, contractors, engineers employed on works at home 
or abroad, and investors. It isin every way well got 
up. To the ample side or marginal notes on every page 
and on every subject, and to numerous exquisite and 
very little type sketches and diagrams is added a very full 
index. 








THE ULEFOS-STRENGEN CANAL, NORWAY. 


AccoRDING to what has recently been published, this im- 
portant canal will entail a considerably larger cost than 
originally calculated. The work was commenced early in 
1887, and proceeded very favourably during its early portion ; 
so much so, in fact, that it was even proposed to reduce the 
time of its completion from five to three years, a plan which 
was well received in the district, and which, it was thought, 
was not unlikely to reduce the expenses. The Norwegian 
Parliament voted K. 600,000 for the financial year 
1888-89. The calculations had up to then not been 
exceeded ; in fact, several rock blasting operations had been 
done at less cost than calculated. Several adverse circum- 
stances then began to sect in. The dams proved much 
more difficult to erect than anticipated, owing to the 
condition of the ground, and the plan of making the rock 
itself serve as walls in the sluice chambers, without any 
further covering. It appeared, however, that the rock, 
although looking solidity itself at time of blasting, could not 
stand the winter and spring, but that large rifts or cracks 
made their appearance, and the rock began to crumble. 
This state of affairs necessitated covering the rock in the 
sluice chambers with brick, an expensive business, as 
the sluice chambers are both large and numerous, and 
almost all had to be covered. At the beginning of last 
year, the old natural waterway was laid dry by a dam 
on the Strengen, and the groundwork for the canal 
and large dams were commenced with considerable 
energy. Then fresh trouble arose. Only at two places, 
at Groteoje and Ulefos, the work proceeded according 
to calculations, while at Hogga, where the upmost and 
perhaps most important dam is, and at Vrangfos, where the 
highest dam is situated, quite unexpected difficulties had to 
be encountered. 

At Hogga solid rock was only found at a considerable 
depth, some 25ft. below low water, and as the ground con- 
sisted almost entirely of quicksand, water gave great trouble. 
Three steam engines were working the pumps day and night, 
and the foundation work was also pushed day and night by 
electric light. This work is probably one of the most difficult 
of its kind ever undertaken in Norway, and a water pressure 
of 25ft. with insecure surroundings was found to be a very 
troublesome thing. The great additional of the dam also make 
it necessary to set it in cement concrete, which considerably 
increases its cost. 

At Vranzfors there was a difficulty of another kind. The 
projected dam there has a height of about 110ft., which 
means a great weight, and necessitates a perfect fundamental 
solid rock. A narrow passage in the rock was selected as the 
place of the dam, as it was expected to find solid rock 
both at sides and bottom. This did not prove to be the 
case, there being at one side gravel and sand to such a great 
depth that the bottom has not been reached. The original 
foundation has therefore had to be altered, and it is now pro- 
posed to span the place with a strong arch of dressed stone, 
and to build the dam on this, tightening this arch under- 
neath and in front by various means. In spite of very hard- 
pushed work, this foundation was not completed last 
winter, whereby a year has been lost, and whereby consider- 
able additional expense and a good deal of confusion have been 
caused. According to the latest calculations, the canal will 
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now cost K. 2,248,100, which exceeds the original calculation 
by about K. 700,000, which may not prove the final figure. 
As this is the first large work undertaken by the new Public 
Works Department in Norway, this institution has been 
somewhat severely commented upon, although a great deal of 
the additional expense may be owing to circumstances over 
which they in reality could be said to have no control. 








RECONSTUCTION OF THE NEWARK DYKE 
BRIDGE.—GREAT NORTHERN RAILWAY. 


Tue engraving which will be found on page 154 is the first 
of several we propose to publish, illustrating the reconstruc- 
tion of the Newark Dyke Bridge, carrying the Great 
Northern Railway over the river Trent at Newark. The 
illustrations have been reproduced from photographs taken 
during the progress of the different operations, consequent 
upon the construction of the new bridge and demolition of 
the old one. The engraving on page 154 shows one of the 
new bridges moved forward ready to take the place of one of 
the old bridges after its removal. 

The contractors for the work were Messrs. A. Handyside 
and Co., of Britannia Ironworks, Derby, who have spared no 
pains or expense in order to bring the operations to a success- 
ful termination, which they accomplished on the 29th of 
January last. The construction of the two bridges, which 
are of steel, has taken about ten months, but the transfer of 
the old structure, and placing of the new, took about fourteen 
days. This was a great convenience to the Railway Company, 
as it necessitated working single line for that time only. 
Mr. Johnson’s resident assistant was Mr. F. A. Campion, of 
Ockbrook, Derby. 

A full description will be given in a future number, accom- 
panied by numerous engravings. 








THE NEW EDINBURGH CABLE TRAMWAY. 


THE new line of cable tramways between Princes-street, Edinburgh, 
and Stockbridge has been opened, and is working very smoothly. The 
Stockbridge route, just opened, runs from Princes-street through 
Frederick-street, Howe-street, Royal-circus, Kerr-street, over 
Stockbridge, past the Academy grounds, and terminates at Comely 
Bank, adjoining the new North Public Park. A service of cars at 
five minutes’ interval is being maintained, and the fare inside or 
outside for the whole route is only one penny, notwithstanding the 
distance and steep road. The cable used for operating the new 
line is worked by the same engine which, at the company’s depot 
in Henderson-row, has been hauling the cable cars on the Trinity 
route since January, 1888. All this plant was illustrated in THE 
ENGINEER. The depdt is a considerable distance from the Stock- 
bridge route, and the cable has to be taken along Henderson-row 
and Hamilton-place in a tube before it joins the main route. 
Owing to the peculiar situation of the engine-house to the Stock- 
bridge route, it has been necessary to take the main cable across 
the uphill track before diverting it into the main track tubes, and 
consequently an auxiliary cable has been introduced for conveying 
the cars round the sharp curve from the main cable in Hamilton- 
place to the main cable in Kerr-street. This portion of the route, 
worked by the auxiliary cable, is about 170ft. long, and will only 
be traversed by cars when passing to and from the depdt and Kerr- 
street. The auxiliary cable receives its motion from the main 
cable, and it is set a-going or stopped by the conductor of the 
car which it is required to take round the curve. The manner 
in which the cars are handled in leaving the main cable 
to be taken round the curve by the auxiliary cable is simple 
and interesting, as it demonstrates the fact that where a 
number of routes in a city are to be worked by cable tramways, cars 
can pass from one route to another by such means without any great 
difficulty. The connecting cable in such a case would be fixed to 
run at a speed convenient for the circumstances of the particular 
situation. In the case in question it only runs at about one-third 
the speed of the main cable as it passes round a dangerous corner 
ona hill. The speed of the main cable at first will be six miles an 
hour. The cars for this new route are on the bogie principle, but 
much smaller than those on the company’s other line. The 
entrance to the cars is at a more convenient place, and the brakes, 
of which there are two systems, are operated in a more instan- 
taneous manner. The outside seats are reversible, which enables 
passengers to face the direction in which the cartravels. It will be 
seen that the new line is much more tortuous than the Trinity 
route, but not so steep, as the steepest gradient on the latter is 
1 in 11, as compared with 1 in 13 on the former. The cars have 
been designed to be lighted by the Hitchcock mechanical lamp, 
which has given most satisfactory results on the company’s other 
cars. These lamps not only give a brilliant light, but they have 
been found to be very economical if carefully fitted. The line, 
which will be an immense convenience to the people of Stockbridge 
—a district which will now be brought practically within the city 
—has been constructed from the designs and under the superin- 
tendence of Mr. W. Newby Colam, A.M.I.C.E., by Messrs. Dick, 
Kerr, and Co., of London and Kilmarnock, who have been repre- 
sented by Mr. James More, C.E. 
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PROPOSED LOCK AND BRIDGE AT RICHMOND.—The result of the 
poll at Twickenham upon the question of the proposed lock and 
foot bridge on the river Thames at Richmond was declared yester- 
day afternoon, and showed a majority of 908 in favour of the 
expenses being taken from the general district rate, 1533 voting 
for and 625 against. The local board district of Heston and 
Isleworth has also been polled on the same subject, a majority of 
ratepayers supporting the proposal. The opinion of ratepayers of 
Richmond is to be taken by voting papers next week. - 


Coat 1x Kent.—For the past two or three years, as he has 
often enough told everybody, Sir Edward Watkin, the chairman 
of the South-Eastern Railway and Channel Tunnel Companies, has 
been directing his attention to a search for coal at a point on the 
South-Eastern Railway adjoining the experimental heading for the 
tunnel. The discovery of what is called a bed of coal is now 
announced. Mr. Francis Brady, C.E., the engineer-in-chief of the 
South-Eastern and Channel Tunnel Companies, under whose direc- 
tions the operations have been conducted, has sent a report to Sir 
Edward Watkin, in which he says :—‘‘Coal was reached on Satur- 
day last, the 15th inst., at 1180ft. below the surface. It came up 
mixed with clay and reduced almost to powder by the action of the 
boring tools. A small quantity of clean bright coal found in 
the clay was tested by burning, and proved to be of a good bitu- 
minous character. The seam was struck after passing through 
20ft. of clays, grits, and blackish shales belonging to the coal 
measures, which at this point lie close under the lias, there being 
only a few intervening beds of sand, limestone, and black clay 
separating them. The correspondence of the deposits with those 
found in the Somersetshire coalfield is thus pretty close, the differ- 
ence consisting in the absence of red marl at the Shakespeare 
boring. The lines of bedding in the shale are distinctly horizontal. 
This is an indication that the coal measures will probably be 
found ata reasonable depth along the South-Eastern Railway to 
the westward. I beg to hand you herewith two specimens of the 
clay containing coal, one taken at 1180ft., and the other at 1182ft. 
I also enclose a specimen of clean coal taken at 1183ft. 6in. from 





the surface,” 
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WIVENHOE DRY DOCK. 


Messrs. Forrestt’s shipyard at Wivenhoe, Essex, a yachting 
station growing in favour, and below are details of the caisson | this while the concreting was going on. 


for closing the entrance. 























| caused the water to blow underneath the dam. The foun- 


— dations for the entrance had to be taken down to the gravel, 
WE give above a view of the new dry dock lately opened in | and to prevent the cement being washed out this had to be 


covered with sheeting and the water drawn away from under 





The upper part of 
Further details will be found in our | the dock rested on the clay and gave much less trouble. The 





and a counter-fort was added at the head of the dock. With 
these exceptions, the work was carried out as designed, and 
the walls have shown no signs of too great pressure, although 
the backing-up material was of a very heavy nature. They 
were carefully prevented from sliding forward by timbering 
until the invert was putin. All facework is of Staffordshire 
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PLAN AT C.C. 


issue for August 17th, 1888. Considerable difficulties have 
been encountered in the construction of this dock, principally 
owing to the untrustworthiness of the foundations, and to 
the timber which was found buried below a considerable 
depth of mud on the site of the cofferdam. This timber 
interfered with the driving of the piles, and more than once 
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getting in the rudder wells was also attended with great 
difficulty. It was found impossible to brick them, and 
eventually the bottoms were covered with ploughed and 
tongued boarding kept down by rolled joists which were let 
into the brickwork. The walls at the entrance were made 
Yin. thicker than shown on the drawings—pp. 131, vol. lxvi— 
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PLAN AT A.A. 


blue bricks, the coping and altars of chequered blue bricks, 

the groove of granite, and the keel blocks of cast iron. These 

are let into the invert, and so full advantage is taken of the 
depth of the dock. 

Timber jetties, which are not shown, have been constructed 

| at the entrance for working the vessels in and out. One of these 
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js set a little ‘back to provide a berth for the caisson. The 
water is pumped out of the rudder wells by a pump worked 
off the shafting at the head of the dock. The pump can there- 
fore be worked at any time without lighting up a special 


ine. 

“ihe dock is 205ft. long and 45ft. wide, and will accommo- 
date vessels of 1000 tons and drawing 15ft. of water. The 
coping is 18ft. above the invert, and 6in. above the highest 
tide on record. No tide could rise above it, as it is higher than 
the sea walls in the neighbourhood. The water, therefore, to 
rise above the coping, would first have to cover a very large 
area of reclaimed land. Ordinary springs rise to 15ft. above 
the cill, and fall to a little below it. The cill is placed 18in. 
above the bed of the river. No useful purpose would have 
been served by putting it lower, for it would have been quite 
impossible to keep the entrance clear. As it is, there is some 
tendency to silt, which is prevented by sluicing through the 
caisson valves. Had gates been employed instead of a 
caisson, the dock could have been entered on every tide, but 
then the water could not have been held up for sluicing. 
With the caisson, the dock cannot be entered for three or 
four days at —, when there is less than 11ft. Gin. of water 
on the cill, for the caisson requires 9ft. 4in. of water to float 
it, and about 20in. more to enable it toclear the groove. 
With a tide of 11ft. Gin. on the cill, nearly an hour is taken 
up by the water rising from the 11ft. level, and falling again 
to it, and this is a sufficient time for getting a ship in or 
out of the dock. The handrails on the top of the caisson are 
not shown in our engravings. The entrance is pointed up 
stream, so that the flood tide may cause vessels to swing into 
the right position. 

The works were designed by Mr. R. M. Parkinson, A.M.I.C.E., 
Westminster, and were carried out under his personal super- 
vision by Mr. Dupont, of Colchester, the caisson being con- 
structed by Messrs. Forrestt. 








LOCOMOTIVE REPAIRING.? 


By M. Barker. 

THE published accounts of locomotive performances deal only 
with the speed, coal consumption, and, in a few cases, with the 
time between turning out of the erecting shop and the first time of 
repairing. The total life, cost of, and number of repairs, is very 
little known outside the official circle of each railway company. 
It seems therefore desirable that the subject should be brought 
before the club, and that the various points so valuable in the 
design of new locomotives should be discussed, At the outset, the 
author desires to express his indebtedness to Mr. Webb and the 
secretaries of the seven other railway companies who furnished him 
with financial reports. Previous papers on the same subject, and 
_referred to hereafter, are, one on the ‘‘ Maintenance and Renewal 
of Railway Rolling Stock,” by R. Price Williams, M. Inst. C.E.— 
“ Proceedings” Inst. C.E., vol. xxx.—and the ‘‘ Repairs and 
Renewals of Locomotives,” by A. McDonnell, M. Inst. C.E.— 
“Min. Proceedings ” Inst. C.E., vol. xliv. and (supt.) vol. xvi. 

It is purposed to deal very briefly with the subject of cost and 
train mileage, In the subjoined table, compiled from the reports 


Locomotive Expenditure, Half- 





why not by all, in proportion as they are express, or local en- 
ger, or goods engines, and so reduce the number of engines in 
stock, and in ke proportion the amount of capital on which to pay 
interest. Suppose an engine capable of running 1,000,000 miles in 
its life, it would be much more economical to run that out in 
eighteen years than in thirty, as the saving of interest at 5 per 
cent. on £2000 would be in twelve years no less than £1200. Mtr. 
Ramsbottom, when in charge of the London and North-Western 
Railway, liked to have no more than 50 per cent. of his engines in 
steam at once ; the extra capital in shed room alone would be a 
large item. One other North-Western engine, the Charles 
Dickens, is for its long mileage worth noting. The last published 
mileage is 814,405 from March 3rd, 1882, to October 31st, 1889, a 
yearly rate of 106,224 miles, 

To take Mr. Price Williams’ figures, an engine costing £1788 
net, that is, deducting £393 for scrap value, will have cost no less 
than £4890 at the end of its life. From this it would seem that 
there is much more room for economising in building engines to 
withstand wear and tear, than in reducing coal consumption—the 
present great aim in locomotive designing. A pound of coal at 8s. 
per ton = ‘045d., or at 30 Ib. per mile, 1°57d. Reducing the 

orth-Eastern repair and renewal rate to the level of the London 
and North-Western, would be equivalent to saving over 100 per 
cent. in coal, 

Having considered the repairing and renewal of locomotives as it 
appears on the balance-sheet, the actual work in the shops will be 
considered, In the works where the author had some practical 
experience, extending over three years, something like 1500 men 
were employed, and thirty-six locomotives in at once for repairs; 
whilst about ten were being built, chiefly on account of renewals. 
About 50 per cent. of men and 70 per cent. of machines might be 
charged to renewing, and the remainder to repairs. As the nature 
of traffic is very different on each branch of a railway, and the 
curves on some much more severe, the time between each appear- 
ance in the shops is in few cases the same. On one branch the 
curves were so sharp that tank engines having radial boxes at either 
end could only remain out for six weeks without coming in with 
sharp tires, though this was a most exceptional case. The usual 
time was generally considered to be about eighteen months, and up 
to—in the case of some of Mr. Worsdell’s compound engines—three 
years, which speaks very well for the care in their design and most 

iberal use of case-hardening in their construction. Small require- 

ments, such as a broken rod, slides facing, or new brasses, are 
always executed at the running shed by a small staff of men 
kept there; the old parts being sent to the works, in which 
the new ones are made, and sent to the shed. The most 
convenient arrangement of shops is to have a central roadway 
from which run at right angles the bays, or as_ they 
are commonly called ‘‘ pits” —from the pit over which the engine 
stands for easy access to the working parts. There are two 
methods adopted for turning the engine at right angles to the 
central roadway ; much the best and cheapest in time is to have 
turntables in front of each pit, though orm the one entailing 
least capital is to have a turntable at the bottom of the shop, and 
a travelling crane running the whole length, and lifting the 
engine in its transverse position to any of the pits. Seeing that 
wheels and bogies carrying material have to be brought to the pits, 
the latter often not adapted to being lifted, it is much better to be 
independent of a crane. Obviously, it is much more economical 
to have a row of pits on each side of the roadway, so that double 
the number can be served with the same turntables or crane. 


year ending June 30th, 1889. 
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Caledonian 690 49,088 19 7 6,176,809 | 71 2 8 1°90 8,951°2, — _ | 49 | 18 engines rebuilt, 39 waiting or 
| under repairs at half-year end. 
Great Eastern .. 745 72,658 11 7! 7,983,455 | 9710 7 2°18 10,716 18 198611 1) 82 Train mileage includes empty pas- 
\ a | | | senger trains. 
Great Northern 842 83,892 15 11! 8,727,613 | 9912 9 | 2°30 10,865 6 156214 9/| 41 43 duplicate engines. 
| | } | 
Great Western -. 1600 178,350 13 7 15,835,808 111 9 4 2°70 9,897 7 «1649 3 94 40 14 engines rebuilt, and 45 new 
boilers. 

Lancashire and Yorkshire ...1014 98,804 10 8| 7,810,485 97 8 9 3°24 7,209 ll 2441415 — Under repairs, 142 ; duplicate, 47. 
London and North-Western 2323 200,527 1 3| 19,246,047 90 311 | 2°61 8,285 _ _ o4 
Midland .. 1822 183,007 18 0) 18,005,075 100 910) 2°44 9,882 12 178216 7 48°5 57 engines renewed. 
North-Eastern. . --/1506 233,712 15 5) 12,144,216 155 3 6 4°62 8,064 10 2000 0 0, 48 





above referred to, the cost includes renewals of worn-out locomo- 
tives as well as repairing. The value of these figures must not 
be over-estimated, nor their accuracy accepted, as some of the 
companies rebuild their engines before the old ones are worn out, 
and then class the old ones as duplicates, making no return of the 
latter in their half-yearly statement, thus increasing the cost per 
_ngine for repairs and the train mileage per engine. Train mileage 
is also a deceptive item. In compiling the table it is assumed that 
the figures refer to profitable mileage of passenger, goods, and 
mineral trains. The number of locomotives is inclusive of dupli- 
cates where returned, but not of additional engines built out of 
capital —— the ert the amount expended on them for 
— should be nil, and the number of profitable train miles very 
small, 

It is very unfair in most cases to compare the figures of one 
company with another, as the accounts of no two railways are 
made up alike, and the 4°62d. per train mile on the North-Eastern 
includes much more than does the 2°6ld. on the North-Western. 
Take one item for example. Tires are rolled at Crewe from the 
raw material, saving interest on capital and manufacturers’ pro- 
fits, which have to be paid by the North-Eastern, all theirs being 
bought. This same reason affects the proportion of wages to 
material. On many railways where parts are bought out, such as 
cylinder castings, wheels, &c., the whole of the labour up to that 
Stage goes to swell the price of material. 

e individual cost of locomotives varies very much, according 
to the way the time and material are charged, or whether they are 
built by the companies themselves, or are bought out. Sister 
engines were built by a company and a private firm, the former cost 
£2000 and the latter £2925. In the accompanying table, the cost 
of engines built out of capital varies from £1562 on the Great 
Northern, to £2044 on the Lancashire and Yorkshire. 

Of the total life of a locomotive it is even more difficult to s 
with certainty than of its cost new or in repairs, Mr. Price 

illiams gives an average of thirty years and 600,000 train miles ; 
the former figure appears rather long, very few locomotives of that 
age are in active service on any of our leading railways. Twenty- 
five poe would be nearer the mark. A case occurs to the author's 
mind where a passenger engine was cut up at the very prematureage 
of nine years, hopelessly worn out. 20,000 train miles per annum is 
avery fair average, but comes very far short of giving an ideaof what 
4n ordinary passenger engine does, seeing this amount is credited 
to all classes indiscriminately, including pilot and shunting engines, 
The mileage of the latter class, even were it taken into account in 
the statement, is only reckoned at the rate of six miles an hour. 
Mr. Webb's compound passenger engines up to the end of 
the financial year, November 30th, 1888, had run 10,396,389 miles, 
or 42,255 per annum each. The City of Paris, from its 
alan turned out on May 2Ist, 1888, had up to November 30th run 
29,741 miles, equal to 74,485 miles per annum. Engines making 
ong mileages like the above of course must have a double gang of 
men. If such distances can be performed by two or three engines, 


ak 





1 Read before the Engineering Students’ Club, Newcastle-on-Tyne. 





At Crewe, the repairing shop has its pits arranged end to end in 
four rows, divided down the centre by a row of pillars supporting 
the crane gantries, four single crab travelling cranes, each 
5 sean two rows of pits, and running the whole length of the 
shop, serve the double purpose of turntables and lifting cranes ; a 
traverser runs across the shop about half way up, and brings the 
engines from a siding outside to the row in which the empty pit 
is situated, a crane is then attached at either end and the engine 
carried to its destination. This method saves considerable space 
in roadway, though it is objectionable, as everything is dependent 
onthecranes. It would still further save space to havea turntable 
instead of a traverser, run the engines straight in, and arrange the 
pits in two transverse rows, instead of four rows end to end, saving 
also two cranes by adding a second crab to the other two. 

In this paper it is only proposed to deal with the first-named 
arrangement, with a central roadway, turntables, and a double 
crabbed crane travelling the length of the shop over the pits. 
Having been blown off in the engine shed and more or less cleaned, 
the patient is brought into the shops by a small tank engine kept 
for the purpose, and placed on the turntable. If a short wheel 
base not extending beyond the table, it is turned round at once. 
More often the leading wheels are put at the very end of the table, 
and wedged fore and aft. Hydraulic jacks are then put under 
the frames, between the driving and trailing wheels, and the trail- 
ing wheels raised clear of the rails on the next table. After being 
turned by the labourers’ gang, it is pinched by them over the pit 
where everything is in readiness for it, the floor and pit sprinkled 
with sawdust, keys of all sizes lying ready, and the gang, usually 
about eight, namely, a chargeman, second chargeman, three fitters, 
a third or fourth-year apprentice, one varying from a day to a 
year, the cleaner, standing with arms folded waiting to begin 
as soon as ever the engine stops. About the same time the shop 
foreman delivers to the chargeman a slip with the necessary 
repairs written on, compiled from the shed manager’s report. 
The ordinary one ran thus:—‘‘Engine No. —, tires turned 
up, slides and piston examined, motions set-to, all glands bushed, 
axle-boxes lined up, all cocks ground in, springs examined.” The 
first thing to be done is to get the wheels out. Connecting, coupling, 
and excentric rods are taken down, hornstays, brake rods, sand- 
pipes, and ploughs, and any pipes that run beneath the axles, As 
soon as this is done the crane is brought over the pit. In the sho; 
referred to the cranes were parallel to the engines, and had a cra 
at either end; every motion was controlled by a man seated at one 
end, who need not leave his seat; the power was by means of fly- 
ropes. The connection is made with the engine by means of four 
steel hooks about 6ft. long, and put underneath the frame plates ; 
when everything is lifted clear the wheels are rolled from under 
and the engine lowered on to blocks of wood, or adjustable stands. 
Axle-boxes are taken off and carefully marked, if not so already, 
and they and the wheels cleaned by a gang who are told off for that 
job alone. The wear of tires is one of especial interest, and any 
steps to enable them to run longer without being turned up would 
entail great saving. Most other parts would run many more miles 
without overhauling ; but, seeing the engine is in for repairs, they 





are done all round. Any other repairs than tires might be done at 
the shed, without the expense of bringing from a distant station. 
Broken tires are of very rare occurrence. Mr. Stroudley spoke of 
his engines running one hundred million miles with one engine, and 
one tender tire broken; these, of course, are of steel, iron tires 
having been given up long ago. The great thing to be observed in 
guarding against fracture is to make the wheel rim sufficiently 
thick to withstand any flexure, or particularly fracture, as this is 
the most fruitful source of failure. The author has observed 
wheels with their rims broken across betweerrevery spoke. With 
the improvement in steel manufacture, superintendents are putting 
on much harder tires. With so secure a method of rivetting on to 
the wheels as Mr. Worsdell adopts, there could be very little objec- 
tion to using steel of much higher tensile strain. At present, it is 
about 47 tons to the square inch, with as much as ‘65 per cent. of 
carbon. Mr. Aspinall gives the wear of a tire of such composition 
at the rate of 3in. per 40,000 miles on a 6ft. 6in. wheel. On the 
Great Western a steel tire, 2fin. original thickness, was removed 
from a wheel, having been on eighteen years, and run 411,349 
miles. It gave when tested 36 tons per square inch. There seems 
something to be desired in brake blocks which would wear down 
the flange and outer edge of the tire. In America the Ross and 
Ross-Meehan shoes give very good results; the former is of cast 
iron, embracing the flange, and cast clear of that part of the tread 
which is worn by the rail; the latter shoe has small blocks of 
Mushet steel inserted on the wearing parts, to assist in cutting 
down the tire. 180,000 miles between turning up is given as the 
result of one experiment, against an average on the Great Southern 
and Western Railway of 73,000, though some of Mr. Worsdell’sengines, 
which have been running three years without repairs, must compare 
pretty favourably with the 180, Before taking to the machine 
shop, the tires are examined for thickness and gauged. When in 
the lathe the axles are tried over, as frequently the journals wear 
excentric to the wheels, in which case they are turned up. In the 
case of crank-pins wearing untrue, there is nothing for it but filing 
to caliper. 

Nothing comes up to good strong brass axle-boxes for economy 
in wear. The author has seen boxes examined and replaced without 
any repairs after fifteen or sixteen years’ service, and this is com 
paring with the average life of ten years. The facility of repairing 
is another advantage ; should the journal of the box be worn too 
large, short 4in. holes are drilled all over the side and bearing 
parts, and a layer of white metal runin. In fact, the box is restored 
to its original size with white metal ; the wear between the guides 
is made up by means of cast iron liners rivetted on to the boxes 
with }in. copper studs, and the box then planed to suit the horn 
cheeks. The cheeks themselves are generally chipped, filed and 
faced square with each other, a long straight-edge being tried 
across the two frames. More recently a machine driven by an end- 
less rope has been devised, carrying four tools at once. e saving 
in time is very considerable, and the quality of the work is un- 
equalled by hand, though perhaps the machines are more wasteful 
in material. In designing horn blocks, care should be taken 
to leave parts which are unexposed to wear at least one-eighth 
of an inch clear; if they are not so, at each repairing 
the horn stays will require adjusting, or else the whole 
strain will be borne by the frame plates. Cast steel blocks answer 
very well, and run for a long while without needing any repairs, 
though the hardness of the material, especially with the skin 
unbroken, renders it next to impossible to use hand tools when 
such are needed. The form best adapted for engines of all classes 
is the one at present in use on the North-Eastern and several 
other railways. Both cheeks are cast in one—that is, they are 
joined across the top by an angular sectioned piece. They fit all 
round the recess in the frame, and are secured by turned bolts 
driven into reamed holes. The back cheek consists of a cast iron 
wedge bolted to the block through a slot, and adjusted in the 
usual way by means of a stud and nuts on each side of the horn 
stay. The attachment of the stud, or rather bolt, is ingenious. 
A circular hole about 1#in. diameter and 2in. deep is cast in the 
back of the wedge about l4in. from the bottom. The side of the 
hole next to the bottom of the wedge is cut away lin. wide. The 
bolt, lin. diameter, has a circular head lfin. diameter attached 
the same thickness as the bolt, but to its circumference instead of 
to its face. Through the centre of this head a }in. hole is drilled. 
The bolt head just fits into the recess at the back of the wedge, 
and is secured in place with a small set bolt. Previously to this 
arrangement broken studs had constantly to be drilled out, entail- 
ing great trouble. This is an isolated case, where a little thought 
on the part of the draughtsman, and a little extra expense in 
construction more than repays itself in time and labour saved 
during repairs. 

The art of designing a crank axle which can be depended on 
with any certainty has yet to be learned. The subject can only 
just be glanced at in this paper. It can safely be said that any 
axle yet designed will in time break, not owing to the wear of any 
part reducing its strength, but to the constant bending backwards 
and forwards of the axle, and the strain produced in running over 
an uneven road or round curves, The conditions under which a 
locomotive axle works are unlike any other engine, therefore it is 
only from experience gained in actual running that much or any 
information can be derived. With the limited width at the disposal 
of a draughtsman, it is very difficult to construct the webs thick 
enough, without reducing the axle-boxes in length. It is also 
very questionable policy thickening the webs. Mr. Worsdell 
makes his circular and reasonably thin, to allow flexure to 
take place with the minimum damage to the material, pre- 
ferring to increase the width of web rather than its thickness. 
It is much to be regretted that Board of Trade figures are not con- 
structed with a view to the spirit of the law rather than the letter ; 
returns are only required of axles which break in running, and not 
of those worn out, or in which flaws are detected. Mr. Kirtley 
gives figures from 1868 to 1873, during which time 3°66 per cent. 
per annum broke while running, though 10 per cent. were 
replaced; the mileage of these varied from 50,000 to 350,000. 
These were iron axles. Steel is almost universally employed in con- 
structing axles, and during the last few years unhammered cast 
steel. Messrs. Spencer, of Newburn, have manufactured them for 
the North British Railway, the Eastern Railway, and Great 
Western Railway; the first was fitted to goods engine No. 460 
North British. Up to June 20th, 1889, it had run 241,959 miles, and 
was still running. In fact, so great is the manufacturers’ confi- 
dence in them that they will give a guarantee equal to the forged 
steel. Fractures occur in various places, but commonly through 
the inside web next the crank pin. Mr. McDonnell, in his 
supplement to the paper on “ Repairs and Renewals,” gives a 
return unfavourable to steel axles, particularly cast steel. Of 
eight axles which broke, one was iron, with a mileage of 358,958 
miles; one Bessemer steel, 285,134; and six cast steel—it does 
not say hammered or not—varying from 80,500 to 172,560. 
On the other hand, 150 cast steel axles still in use had 
run mileages varying from 50,000 to 364,000. The follow- 
ing quotation from the same paper is interesting :—‘‘ Of six of 
the cast steel axles which were broken, five were in engines 
built by one maker. They were made by the same firm of steel 
makers as the other axles, and were turned in the same way, 
except that four had the left crank leading.” From the former 
statements we can conclude that steel axles which will stand the 
first few thousand miles are much to be preferred to iron. It is 
rather difficult to see why five axles of one maker’s machinery 
should fail, compared with one of another. The author is inclined 
to attribute it to the use of blunt tools, causing minute cracks 
which a with wear. Hooping webs does not seem to have 
any appreciable effect in lengthening the life of a crank, though 
it is a great safeguard against accident should a crank break, and 
enables an engine to be brought to the shops without much trouble. 
Straight axles do not require much notice; cases of fracture are 
very rare. Straight driving axles would, of course, be most liable 
to fracture, but Mr. J.C. Pack speaks of the North London engines 
running for fifteen years without a single failure. 
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Frames do occasionally brea’, though not often; the usual 
method of repairing is to rivet a piece of plate over the fracture. 
Iron frames can be welded, though if the break occur, as is usually 
the case, just above the axle, welding is unadvisable, owing to the 
difficulty of welding to the exact length. Buffer beams are much 
bettér made of iron or steel, oak is not nearly as serviceable. On 
an average, 43 new oak beams are required in a lifetime. 

Cylinders require very frequent repair, although the average 
number of renewals is only two. e valve faces are most 
important, and the time and labour spent over them very con- 
siderable. In ordinary inside-cylinder engines the valve faces are 
in between, and the space available for tools very limited. The 
ordinary method is to file first, with a “second cut,” held at the 
end of a round jin. bar, and the weight applied by means of a 
lever with a roller at the end, which presses on the file holder. 
The scraping is done by means of a jin. steel rod, sharpened at 
one end into a triangular pyramid, about 3}in. long, with convex 
edges. This tool is supported on short rods, placed across the 
studs of the front chest cover, and worked up and down by 
hand, the uneven places being distinctly marked in the 
ordinary way with a surface plate and red lead. It is almost 
without exception the most wearying job in the repairing 
shop, as the author can testify from actual experience, and 
one of the most frequent recurrence, occasionally at intervals 
of six months. Great care should be taken in selecting slides 
so that no hard pieces of foreign matter are in them, in 
which case the ae face may be grooved to the depth of two 
or three-sixteenths, necessitating an equal thickness being filed off 
all over—three or four days’ work for two men, to say nothing of 
files destroyed. Machines, on the same principle as the horn cheek 
machines, have been used, and very successfully, saving something 
like 75 per cent. in labour. It is, or was during the author's 
pupilage, customary to what was termed ‘“‘dot up” both valve and 
face when new, that is to scrape very finely, until the bearing 
places when rubbed with the plate had the appearance of being 
dotted. This is wholly unnecessary, all that is needed is to plane the 
face one way and the slide the other ; the first few miles run will 
produce much better surfaces than any quantity of scraping. The 
amount of friction of valves is much more than ordinary engineers 
have any idea of, though perhaps not so severe as locomotive engi- 
neers have been accustomed to allow for. Mr. J .A. F. Aspinallof the 
Lancashire and Yorkshire made a most exhaustive series of experi- 
ments on valve friction, the load on the valve spindle varying from 
3713°5lb. to 9921b., the pressures being 1401b. and 1601b. respectively, 
the former without lubrication, the latter lubricated into the steam 
pipe. From these figures it will be seen how desirable it is to introduce 
some contrivance for reducing the friction. Material has a good 
deai to do with results as to the duration of valves. Phosphor 
bronze, brass, and cast iron being the most commonly used. 
Trustworthy information is very difficult to get on this subject ; 
obviously the engine whose valve required 3713 1b. to move it would 
consume very much more material per mile than the one with the 
9921b. The fairest way would be to put two different valves in the 
sameengine,and with thesame man. Mr. Stroudley gave the mileage 
of brass valves as varying between 7000 and 77,000 miles per pound 
of metal wornoff. He preferred phosphor bronze, and gave as the 
wear of his B and C class engines zyin. per 14,460 miles. Mr. J.C. 
Park is the champion of cast iron valves, and evidently gets first- 
rate results from them, 82,491 miles, or the life of a brass valve for 
a wear barely Jzin. A proof of the little friction is the fact that 
the drivers can handle the reversing lever quite easily with full 
steam of 160ib. Cylinder barrels require frequent attention. At 
each end of the stroke a small circumferential ridge is left, which 
has to be chipped away, and, as is the case with all horizontal 
cylinders, the barrel wears elliptical; with soft metal, so much so 
as to entail a second boring out. This is done in position with a 
— machine, either driven by hand or with an endless rope. 

iston rings are generally renewed at each repair, or at intervals of 
about eighteen months. At the same time the piston rods are 
turned up parallel, being naturally thinnest in the middle; the 
amount of wear is approximately #;in. in that time. Glands are 
bored out gin. larger than the rod, and have bushes, with a collar on 
the inside end, driven tightly in and rivetted over; they are then 
bored out to suit the piston-rod. 

Very little need be said concerning the working gear. The 
results given by Stephenson’s and Joy’s valve motion are so good 
as to require very little improvement apart from a quicker cut-off 
and better distribution. Perhaps the finest result on record of 
the former is with the North-Eastern Railway engine No. 1175. 
It had up to March of last year run 800,000 miles without having 
its link motion in any way repaired. This is attributed to the 
excellence of the case-hardening and the very large wearing sur- 
faces. Joy's gear gives equal satisfaction ; all the joints have case- 
hardened pins, and brass or phosphor bronze bushes. The renewal 
of the latter is a very simple job, and can be executed at the shed 
with ease. The sliding blocks are naturally the most susceptible 
to wear, but Mr. Webb mentions having run 126,000 miles, and the 
blocks still quite serviceable. Excentrics will run for years with- 
out any setting to, and often after two or three hundred thousand 
miles the tool marks are still visible. Solid bushes for the connect- 
ing-rod ‘‘ smal] ends” answer very well, and are infinitely cheaper, 
there being no keys or straps. Mr. McDonnell introduced some 
**case-hardened wrought iron little end brasses,” as they were 
commonly termed. They needed care, and were, I believe, all 
taken out after two connecting-rods were broken through their 
seizing. The gudgeon had the appearance of having been drilled 
into by a very large blunt drill, and the bush had a corresponding 
piece adhering to it. In repairing big ends the white metal is gene- 
rally replaced, and the amount of wear, which in the shed is 
usually made up with one or more liners cast on the back in white 
metal. 

Boilers have been so fully dealt with on several occasions before 
this Club, that any long discourse on them would be almost super- 
fluous. The life of a locomotive boiler is, on an average, only ten 
years, and during that time has to undergo many, and often heavy 
repairs, usually in the fire-box. The most frequent item is brick 
arch and fire-bars, costing °0644. per train mile, and only ranking 
third in expense ; tires being first, with -099d.; and springs second, 
with ‘069d. Stays cause considerable trouble, either by springing 
or breaking; for this reason Mr. Webb’s new steel boxes will 
doubtless find great favour. The Great Northern fire-box life is 
given by Mr. Stirling as from three to five years—rather short, it 
would appear. The author knows many engines whose boxes 
have been running for over ten years, and has seen boilers which 
have run eighteen or twenty. Of course this does not apply to 
colliery or works shunting engines, whose boilers run until the 
tubes scale solid. There can be no question as to the advisability 
of using brass tubes. Mr. McDonnell gives 166,937 miles as the 
average life of twenty-six engines with iron tubes, and 436,964 for 
six engines with brass tubes, which are still in use. 

Painting is rather important, entailing laying up for about a 
week on six on seven occasions during an engine’s lifetime. The 
secret of good painting is to have good surfaces, and to use little or 
no filling; the latter causes peeling. Great economy would ensue 
by adopting some more durable lagging than wood, and by sup- 
porting the sheets on hoops. ‘ 

Frequency of repairs depends on the careful handling by drivers; 
duration after repairing on good fitters and machine-men. The 
great question is how to insure both. It was the intention of the 
author to have dealt with this subject solely on this occasion. 
However, he hopes it will be treated in a subsequent paper. With 
drivers, keep them as much as possible to one engine; advance 
them by merit rather than by seniority; give them reasonable 
hours daily, rather than four days on and two off ; encourage them 
either by bonus or prizes to run long distances without repairs 

roviding inspection is not left to them; have clean, warm, an 

ealthy sheds; above all, a convenient arrangement in the weather 
house and ample shelter. With workmen, treat them well; pay 
by merit if possible; to first-class men first-class money; enforce 





every rule rigidly, and avoid raising men to be foremen in the same 
shop where they worked if you can remove them to another ; above 
all, have shops clean, roomy, and efficiently warmed. 








AUSTRALIAN ENGINEERING NOTES. 
(From a Correspondent.) 

THE reports of the Commissioners for New South Wales Rail- 
ways, for the third quarter and for the year ending June 30th last, 
have been delayed for publication, owing to the prorogation of 
Parliament. From the quarterly report the following information 
is taken :— 


Third quarter. 
88. 1889. 


Miles open eee be 2114 
Revenue from all sources .. £633,044 


Expenditure .. .. .. 
Number of passengers. . 
Tonnage of goods trattic 
a live stock traftic 
Train milesrun .. .. .. 
Earnings per train mile 
Expenditure @ he Ser 
Percentage—expenditure to earnings 
Tramways :— 
Revenue from all sources .. 





£55,446 
Expenditure .. .. .. .. £51,055 
Number of fares collected .. 12,532,147 
SS” cn os Jun. ‘en 360,810 
Earnings per train mile 36°88 
reer ar ree 34°36 
Percentage—expenditure to earnings 93°16 


The item for expenditure this year includes the amount charged 
for ten new cars, to replace worr-out vehicles. The yearly 
report shows the following results:—The new Commissioners 
entered upon their duties on October 22nd, 1888, and since that date 
have travelled over and inspected the entire system of railways. 
On June 30th, 1888, 2114 miles were opened for traffic, since that 
date the following extensions have been opened :—Waterfall to 
Clifton, twelve miles; Brooklyn to Mullet Creek, five miles; 
Michaelago to Cooma, forty miles; making a total of 2171 miles. 
The cost of the lines open for traffic has been £29,839,167. The 
revenue of the lines for the year was £2,538,477, and the expendi- 
ture amounted to £1,634,602, or 64°39 per cent. on the gross 
revenue, or a return of 3°25 per cent. per annum on total deben- 
tures capital. Passengers conveyed, 10,284,980; increase, 712,195. 
Goods, mineral and live-stock, 3,485,839 tons; increase, 86,067. 
The increase in train miles was 952,456 over the preceding year. 
The train mileage was 7,641,769; repairs to locomotives, 
£130,628 13s. 5d. = £304 9s. 11d. per engine, or 4°12d. per train 
mile; repairs to carriages, £56,874 1s, 4d. = £52 8s. 4d. per 
vehicle, or 1°79d. per train mile; repairs to wagons, 
£74,894 14s. 10d. = £8 5s. 4d. per wagon, or 2°35d. per train mile. 
The cost of running amounted to £409,768 8s. 3d. = 12°87d. per 
train mile. Train miles per engine—average—17,813. Total stock 
of locomotives, 429; carriages, 1085; wagons, 9060. The earnings 

r train mile amounted to 79°72d., and the expenditure 51-34d., 

ing an increased profit of 0°95d. per train mile over the preceding 
year. During the year twelve passenger vehicles and 125 wagons 
were rebuilt in the railway workshops, or purchased, the cost being 
charged to working expenses. Reductions have been effected in 
the staff equal to £60,000 per annum. 

In view of improving the railway service generally and making 
more efficient the younger members of the department, the Com- 
missioners have appointed four cadets to proceed to England, and 
make a stay of eighteen months. Their expenses will be paid, and 
they will receive a — of £3 per week while at home. The first 
four appointed are:—For locomotive building and repairs, H. 
Quodling ; for carriage and wagon building and repairs, J. Evans ; 
for hydraulic work, Chalmers ; electrical work, Filmer. 

The lowest tender for the construction of iron screw hopper 
barge for the Harbours and Rivers Department, Sydney, was given 
by Mort’s Dock and Engineering Company for £19,512 ; only two 
tenders were submitted. The Board of Water Supply and 
Sewerage, Sydney, invite tenders until Tuesday, 18th day of 
February, 1890, for the supply of about 10234 tons 36in. cast iron 
water pipes, about 71 tons special castings, and three stop valves, 

An agitation involving a great amount of samaneniane has 
recently taken place between the Institute of Marine Engineers 
and the Steamship Owners’ Association, in consequence of an order 
issued by Messrs. Howard Smith and Sons, intercolonial steamship 
owners, that the captains should check the revolutions of the 
engine. This the engineers resented, as casting reflections on 
their competency. The matter had reached to such an acute 
stage that the Institute were about to withdraw all the engineers 
from the intercolonial steamers unless the order was rescinded. 
The matter has now been amicably settled by a conference between 
two members of the Institute and the Association, the Association 
on their part undertaking to have the order rescinded, but at the 
same time for it to be understood by the engineers that the captain 
must be in supreme command. 

The law case of Hornsby and Sons v. Hudson Brothers, Clyde, 
which has been running for a considerable time, has en 
settled in favour of the appellors. The case arose in consequence 
of Hudson Brothers manufacturing and selling ploughshares with 
the brand ‘“‘D” marked on them, which Hornsbys contended was 
their registered brand; that the ploughshares sold by Hudsons 
with the ‘‘D” brand were bought by farmers and storekeepers 
under the impression that they were Hornsby’s shares. The case 
as mentioned was given in favour of Hornsby and Sons, with costs 
of profits derived therefrom from the date that they informed 
Hudsons they intended taking legal proceedings. 

Mr. Joseph Mitchell, M.L.A., sailed from Sydney on December 
29th, by the s.s. Elbe, of theNorddeutscher Lloyd Co., ex route for 
London, for the purpose of forming a company and buying 
machinery and plant necessary to establish a works for smelting 
iron ore in the Illawarra district. Previous attempts at this 
industry in New South Wales have been very futile, the principal 
place where this work has been carried on being at Mittagong, 
where those interested state the railway carriage of material forms 
too heavy a handicap. Mr. Mitchell is very sanguine that the 
proposed company in the Illawarra district will be able to compete 
with the imported pig iron ; how far so remains to be proved. He 
bases his opinion en the results, through both coal and iron ore 
being on the spot, of a saving of railway carriage, which he considers 
has been the cause of expense by the other companies. In a 
speech given on the eve of his departure from Sydney, he stated 
that all the raw material could be put into the furnace at £1 per 
ton. Labour would cost 10s., and incidental expenses another ibs. . 
showing a total cost of £2 per ton. He alleges that pig iron in 
England costs from £3 to £3 10s., but he does not state why pig 
iron has been sold at a normal rate of 42s., or why the production 
should be cheaper here, except the remark made that the cost 
would not be so great, as they would have the latest improvements 
in machinery—whatever that means—as distinct from the plant 
already existing in ironworks in the Furness and Cleveland districts 
and elsewhere. 








THE CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—At a meeting 
of this Society held on Wednesday, 19th February, Mr. Henry 
Adams in the chair, a paper was read by Mr. 8. Fairlie Bruce on 
“Italian Water Supply.” The author briefly described the works 
at Turin, Milan, Verona, Florence, Leghorn, and Naples, dwelling 
at greater length on any points of interest involved in them. Of 
these the subterranean service reservoirs at Capodimonte seemed 
most striking. They are excavated at a depth of 164ft. below the 
surface in the Trapp rock, and take the form of egg-shaped galleries, 
being connected so as to form separate reservoirs, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE further improvement in the Scotch iron markets, which }, 
occurred since last report, is a source of great gratification jn thi, 
district. The hope is strongly entertained here that a yet furth > 

7 a * er 
revival will occur, and that the markets will eventually complete! 
right themselves. y 

On 'Change this afternoon in Birmingham, and yesterday jn 
Wolverhampton, there was a general feeling of relief at the better 
state of things, and a disposition was manifested by sellers to Dost 
oo transactions until a more settled condition of affairs is deye. 
oped, instead of accepting any suggestions by consumers to sell at 
a sacrifice, 

Compared with last week, the market was stronger, and prices 
were slightly firmer. This was so alike in pig ané manufactured 
iron, but po pawn A in the former. Vendors again declared that 
there was no possible room for any concession in prices, since the 
current rates for coke, coal, &c., render such a course utter! 
ee y 

ices of Midland pigs were quoted at 75s. to 76s., delivered, for 
Derbyshires, 77s. 6d. to 80s. for Lincolns, and 92s, 6d. to 95s,’ for 
hematites, delivered here. 

The hematite market was especially strong, in view of the large 
demand which is still finding expression from the steelmakers 
and because also of the improvement which has manifested itself 
on the West Coast. Representatives of alike Cumberland and 
Welsh makers stated this afternoon in Birmingham that they had 
strict instructions from principals not to sell at a penny below 
quoted rates, which even now leave, it was asserted, only a small 
margin for profit. 

Staffordshire pigs were again quoted 90s. to 95s. for all mines 
and 110s. for coal blast ; but in the absence of business such figures 
were purely nominal, Staffordshire part mines were quoted 75s, 
and cinder pigs remain at 65s. The Apedale—North Staffordshire 
—brand of pigs was quoted 72s. 6d. 

The manufactured iron trade partakes the more confident tone 
existing in pigs this week, and orders are beginning to come for- 
ward with rather more freedom in one or two branches. Orders 
for galvanised iron were reported to-day to be slightly more 
numerous, and South Awerican merchants were stated to be 
giving out here and there better lines. 

Prices of galvanised sheets were somewhat easier in consequence 
of the fall which has occurred in the spelter market, and also 
because some makers are disposed to sacrifice’ stocks which they 
possess. So varied are current rates, that it is difficult to get at 
the real selling figures, but almost anything between £15 and £17 
per ton, f.o.b, Liverpool, might be quoted for 24 gauge corrugated, 

Black sheets are not selling very well, and the works are running 
rather short of orders, This is the result of the long quietude 
in the galvanised branch. The association prices are, however, 
maintained at £10 5s. for singles, £10 15s. doubles, and £11 lis, 
lattens, and there does not appear to be any prospect of reduction, 

The thin—stamping—sheet makers report themselves well 
engaged alike on iron and steel qualities for the Continent and for 
the United States, the Australian, and the home markets. The 
continental countries which are buying are mainly France and 
Germany. Messrs. E. P. and W. Baldwin quote their “ Shield” 
qualities £12 for singles, £13 for doubles, and £14 10s. lattens, 
while their ‘‘ Severn” brand is £13 singles, £14 best, £15 double 
best, and £16 treble best. The firm’s charcoal sheets are £21, 
Steel they quote £14 singles, £15 doubles, and £16 10s. lattens, 
while best steel qualities are £15 10s, singles, £16 10s. doubles, and 
£18 lattens. 

The railway wagon plate trade occupies a superior position to 
many other of the branches on the market, since orders continue 
to arrive freely, and during the last ten days or fortnight a con- 
siderable number of new inquiries have come to hand. Messrs, 
Wells and Co., who are very busy on work of this sort, quote 
crown plates £10; tank plates, £10; best boiler, £10 10s.; and 
crown bars, £8 15s. 

The best bar trade is stimulated by the important order for 
cable iron for the Admiralty mentioned last week, which has been 
divided mainly between the Earl of Dudley and the New British 
Iron Company ; and the cables themselves will be made in this 
district and at Chester. The iron is of double best quality, such 
as generally sells at about £14 per ton, and the makers concerned 
are SENOS themselves nota little upon having obtained the 
work. 

Marked bars show no alteration upon the quotation of £9 10s. 
which has of late ruled, and medium qualities are £9, while 
common bars are £8 10s, as a minimum, and are generally speaking 
quoted £8 15s. £9 is quoted for hoops for export, and £9 15s.— 
the association figure—for the home trade, while gas tube strip 
remains at £9. 

The engineering iron of the Bowling Iron Company, Yorkshire 
was this afternoon quoted, delivered into this district, £20 10s. for 
plates, and £17 10s. for bars, 

The steel trade mostly keeps in a very satisfactory condition, 
makers being busy and prices firm. The Lilleshall Steel Co. quote 
current rates as:—Billets, £7 15s.; plating bars, £9; and wire 
rods, £9 10s.; while the Barrow Steel Company's quotation is 
£8 10s. for Siemens sorts delivered here. 

Messrs. Parkes and Parkes, of the Atlas Sheet Ironworks, West 
Bromwich, are about to erect ironworks adjacent to the Albion 
station on the London and North-Western Railway. They propose 
to put down several new mills, to which they will transfer their 
Atlas business, thus giving them additional rail and canal 
facilities. 

It is a certain evidence of the improvement in trade that the 
Patent Shaft and Axletree Company, Wednesbury, have declared 
a dividend of 10 per cent. to its ordinary shareholders. It has been 
over ten years since such an encouraging state of things pre- 
viously existed. 

Improved dividends are also announced just now v! certain of 
the Birmingham manufacturing companies. Muntz’s* Metal Com- 
pany pay 30s., or 15 per cent., as against 74 per cent. for the two 
previous years. No change is ae by the Birmingham Small 
Arms Company, which pays its usual 20 per cent., but Kynoch’s 
resume dividend payments after three years’ interval, with a distri- 
bution of 5 percent. Clifford and Son pay 10 per cent., and the 
Mint 7 per cent. 

In bolts, nuts, and screws business was evidently prosperous 
last year, as testified by the accounts of the Patent Nut and Bolt 
Company, which divides an easy 10 per cent.; and of Nettlefold’s, 
who pay 13s., or 6 per cent. on their ordinary £10 shares, and 
64 per cent. on the Deferred Profit Debentures, after making large 
reductions on capital. These dividends contrast with dividends of 
5 and 6 per cent. respectively for the two previous years. , 

At the South Staffordshire Mines Drainage Commissioners 
offices, Wolverhampton, on Wednesday, appeals were heard against 
the amounts assessed to the general drainage rate for all districts 
for the half-year ending December last. The number of appellants 
—many of them for insignificant sums—was twenty-six, a very 
considerable reduction compared with past years, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent. 


Muanchester.—During the past week the tendency, if anything, has 
been in the direction of an improved tone in the iron trade of this dis- 
trict, but the recovery from the effects of the recent collapse in the 
warrant markets at Glasgow and Middlesbrough is very slow, and so 
far as any increased weight of business doing is concerned it has not 
yet been very appreciable. The market is, however, steadier, and 
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any inquiries are more ‘numerous, but sufficient confidence has 
apparently not yet been restored to lead to much actual buying. 
In some of the iron-using branches of industry there are indications 
of decreasing activity, which to some extent have a depressing 
influence, whilst on the other hand the cost of production so far as 
it is affected by labour threatens to be still higher, agitations for 
further advances in wages now going on both in the engineering 
and coal trades of Lancashire. There is still, it is true, ample 
employment in all branches of the engineering industry, but the 
outlook of trade generally is not nearly so satisfactory as it was at 
the commencement of the year. 

The Manchester iron market on Tuesday was fairly well 
attended, but business was again exceedingly slow, with a good 
deal of irregularity in ge owing to underselling with iron 
held in second hands, better feeling was, however, apparent, 
but not much actual business seemed to be practicable. Where 
buyers had business to offer, it was mostly based on prices so 
much under makers’ quotations that it could scarcely be enter- 
tained, and any transactions put through were chiefly in second- 
hand parcels. Makers of pig iron still hold with tolerable firmness 
to their prices; but the tendency since last report, if anything, has 
been in the favour of buyers. Lancashire makers are still prac- 
tically standing out of the market by adhering nominally to 
their list rates; but there has been nothing doing in ae 
jrons to really test prices. District brands could be bought 
at a little under the rates quoted last week, Lincolnshire being 
obtainable at about 68s, for forge and 69s. 6d. to 70s. for 
foundry, with good me § brands of Derbyshire quoted at 
76s. to 778., less 24, delivered equal to Manchester. These prices, 
however, do not lead to any business of moment, and some of the 
makers still prefer not to quote at all in the present state of the 
market. The upward tendency during the last few days in 
warrants is giving rather a stronger tone to outside brands offering 
here, and although odd parcels of Eglinton could still be bought at 
about 60s. to 61s., delivered at the Lancashire ports, these figures 
do not represent the current prices, which are generally very much 
firmer all round, whilst for good foundry brands of Middlesbrough 
makers do not quote under 67s, 10d. to 68s, 4d., net cash, delivered 
equal to Manchester, although some outside brands might be 
bought at 1s. 6d, to 2s. under these figures. 

For hematites quotations are very irregular, some makers being 
so well sold that they have scarcely given way at all upon recent 
prices, whilst in other cases concessions of 4s, to 5s, per ton are 
obtainable, and good foundry brands could now be bought at about 
85s, to 87s., less 24, delivered in the Manchester district. 

In manufactured iron there is only a very slow business doing, 
whilst specifications, on account of contracts already placed, are 
not coming forward at all freely. Makers, however, in anticipa- 
tion of an early commencement of the shipping demand, are hold- 
ing pretty firmly to their prices. The advance put on at last 
quarter-day has practically been abandoned, but local bars are not 
quoted anything under £8 10s., and North Staffordshire qualities 
£8 15s., delivered in the Manchester district. 

There has been rather more doing in steel plates suitable for 
boiler making purposes, but the demand is still only limited, and 
£11 10s. per ton is the full price obtainable for delivery to con- 
sumers in the neighbourhood of Manchester. 

In the metal market very little new business is being given out 
for manufactured goods, locomotive fittings especially being less 
inquired for. Manufacturers, however, are so fully engaged for 
some time to come that they are independent of orders at present, 
whilst the recent advance in wages, together with the shortened 
hours of labour, necessarily tend to keep prices firm at full list 
rates. 

In some branches of the engineering trade, chiefly those con- 
nected with the shipbuilding industry, a slackening off in the 
weight of new work coming forward is reported. Generally, 
activity is still well maintained, and boiler makers, stationary 
engine builders, and machine tool makers are all very full of wor 
for some time to come. 

The development of electricity as a lighting agent is necessita- 
ting the design of special machine tools in connection with the 
manufacture of the various appliances required for electrical instal- 
lations, and Messrs, Cunliffe and Croom, of Manchester, have 
recently designed several special tools, forming a portion of a 
modern plant of machinery which is being put down by a local 
engineering firm engaged specially on heavy electric work. One 
of these new tools is a double-head face milling hine con- 


will be served on the coalowners at the close of this month unless 
the advance is conceded. Altogether the outlook is very threatening 
of a possible disturbance; but it is to be hoped that prudent 
counsels will prevail to prevent any serious struggle between 
capital and labour, which would be most disastrous to the general 
interests of trade. 

In the coal trade some improvement in the demand is reported, 
but business, taking it all through, is still only moderate, and 
supplies continue plentiful. The possibility of a miners’ strike is, 
of course, having some effect upon the market in strengthening up 
prices; but except that there is Jess pressure to sell at the exces- 
sively low figures recently accepted, current rates remain without 
quotable change. At the pit mouth, best coals average 12s. 6d. 
to 13s.; seconds, 11s. to 11s. 6d.; common coal, 9s, 6d. to 10s.; 
burgy, 8s. to 8s. 6d.; and slack, from 6s. 6d. for the common to 
7s. 6d. for the best qualities, 

For shipment there is still only a limited demand, good qualities 
of steam coal delivered at the ports on the Mersey not averaging 
more than 10s, 9d. to 11s. per ton. 

Coke is in rather less active demand; and although list rates are 
without quotable change, there is, if anything, an easier tone in 
prices, 

Barvrow-in-Furness.—The hematite pig iron trade has assumed a 
much better and a much firmer tone during the past week. This 
is doubtless attributable to the fact that stocks of hematite war- 
rants are on the decrease. To the reduction noted last week of 
upwards of 1000 tons must be added another 1227 tons this week, 
but stocks are still 1976 tons more than they were in the beginning 
of the year. This amount, however, is comparatively small con- 
sidering the way deliveries are being made at present, and it is 
certain that before the shipping season opens they will be entirely 
removed, and be found even less bulky than at the close of 1889. 
There are now 383,623 tons of pig iron held in warrants in the 
district, but probably four times that amount of iron is represented 
by paper warrants which change hands from time to time without 
any transfer of metal, and which toa great extent represent the 
dangerous and unsatisfactory speculative influences which have 
now so much power and control over the actual workings of the 
trade as between makers and buyers. Makers, generally speaking, 
are holding out firmly for the prices they have now been quoting 
since the beginning of the year—82s. for mixed Bessemer Nos., 
and 81s, 6d. for No. 3 forge and foundry iron. Some makers have, 
however, been asking as low a price as 78s. per ton; but business 
has not resulted, and as there are practically speaking no needy 
sellers, it is reasonable to expect that prices will soon show a marked 
improvement. Stocks now represent 383,623 tons, 

Shipments during the week have shown an gery on last 
year, for the first time since the beginning of 1890. 10,720 tons of 
pig iron have been shipped during the week, and 11,219 tons of 
steel, making a total of 21,939 tons against 16,614 tons in the cor- 
responding week of last year—an improvement of 5325 tons. The 
total shipments to date this year, however, compare unfavourably 
with 1889. Up to date there have been shipped 117,975 tons, com- 
pared with 135,904 tons up to the same date last year, or a decrease 
of 17,929 tons on 1890. It is probable, however, that this state of 
things will soon be changed, as not only have large shipments of 
metal been held back since the beginning of the year, owing to 
heavy gales, but heavy spring shipments have to be made shortly 
of both iron and steel, on account of large contracts which have 
been in hand some time. 

Steel makers are in a very good position, industrially speaking, 
and they are not in any sense short of orders in any of the depart- 
ments, There is no doubt, however, that the demand for steel 
rails and for steel shipbuilding material is not so brisk as it has 
been, and tin-plate bars are also in less demand, owing to the fact 
that several of the works in South Wales have closed down in the 
hope either of getting cheaper material, less costly labour, or higher 

rices for the boxes they produce. So far as rails are concerned, 
it is no secrét that large orders are in the air; but those who are 
entrusted with the placing of orders are looking out for cheaper 
prices, which makers are not at present disposed to give. They 
still quote heavy sections of rails at £7 5s., and light and colliery 
sections at £8 10s. per ton. There is an inquiry for large deliveries 
of steel mp sea poo material, but it is well known that orders 
cannot be placed except a reduction in prices is brought about. 
This is not probable at present, as makers are so well sold forward. 
They are Fo. uoting £8 5s. for plates, and £7 5s. for angles, 
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sisting of two longitudinal beds with a transverse bed between 
them, the three beds being firmly secured and _ bolted 
together. The length of the two longitudinal beds with the width 
of the centre bed is sufficient to admit objects 8ft. in length 
between the faces, when the two headstocks hav. been brought 
back to their fullest extent. The headstocks are each 2lin. in 
height to centres, and are driven independently by powerful worm 
and spur gear, with three speed cone pulleys at each end of the 
bed, and they are adjustable to take in any varying width of work 
as required. Each face plate is arranged to receive between thirty- 
five and forty milling tools, and in addition is grooved to receive 
chucks for ordinary work. The transverse bed is 18ft. long, and 
carries a table 12ft. long by 3ft. wide, which is provided with self- 
acting motions by which it istraversed backward or forward between 
the cutter heads, and it is further provided with bolt holes for 
facing work. This table can also be utilised for carrying a tool-rest 
for boring or surfacing work, which may be carried on simul- 
taneously with the operations cf the milling tools. 

Another tool in connection with this class of work is a double 
horizontal boring machine, consisting of a bed, 9ft. long, bored to 
carry two independent driving shafts, and fitted with two support- 
ing brackets to sustain the cone pulley and give end thrust _ i 
ings to the driving shafts. The bed is provided with two boring 
heads, one stationary and the other movable, along the bed, for 
different centres of holes. ‘The headstocks carry two steel boring 
bars, each 18ft. long by about 4in. in diameter, driven by a 
powerful steel worm and wheel gear, the headstocks of each being 
provided with ng gee rods at either side of the machine, so that 
whilst a cylinder is under the operation of boring on one side of 
the machine, the attendant can be engaged fixing a second cylinder 
ready for work on the other side, the feed motion being inter- 
changeable to either side—an arrangement which enables the 
machine to be kept constantly at work, 

cent movi ts in cc tion with the relations between 
labour and capital tend to create a feeling of some anxiety with 
regard to the future. On both sides there is evidently a marshall- 
ing together of forces into closer union, which can only be 
regarded as preparatory to some severe struggle, which both the 
employers and the workmen apparently look forward to as inevit- 
able. Federations of employers in the engineering and the coal 
trades have recently been formed to meet the combination of the 
workmen, and these are being met by counter-movements on the 
part of the trades unions organisations, a meeting of representa- 
tives of trades unions connected with the shipbuilding industries 
having been held last week in Manchester, when it was decided 
that these separate organisations should be federated together, to 
protect the general interests of their members. With regard to wages, 
an agitation is now being set on foot throughout the Lancashire 
engineering trade, the moulders having already taken definite 
action for securing a further advance of 10 per cent., which the 
employers are apparently taking steps to resist. A similar movement 
has commenced in the coal trade, which is also being strongly o posed 
by the colliery owners, the leading firms in the Manchester district 
having informed deputations of the workmen that until they can 
obtain higher prices, which at present are not probable, they can- 
not entertain any question of a further advance in wages ; whilst 
the West Lancashire coalowners, at a meeting in Manchester on 
Tuesday, passed a resolution informing the men that the state of 
trade does not warrant any further advance being made in miners’ 
wages. Whether this will result in a general strike throughout 
the coal trade remains to be seen, but if the men carry out the 
resolution passed by the Miners’ Federation, notices to cease work 








; ere is no variation to note in the other depart- 
ments of the steel trade. 

Shipbuilders and engineers are getting more and more busily 
employed as the large orders in hand progress and get into a more 
forward state. No new orders are reported, but makers are 
already very busy, and do not want any further contracts for some 
time to come. 

Iron ore finds a brisk market at full prices, which range from 
16s. to 24s. per ton, according to quality, net at mines. There is 
still a large importation of Spanish ore at 16s. 6d. per ton as the 
cost delivered. 

Coal still shows an easy tone, but prices are steady. 
still scarce, and prices are firmly maintained. 


Coke is 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE chief event of the week, apart from the acute colliery crisis, 
has been the receipt, by our two local firms of armour-plate manu- 
facturers, of the orders for the remaining four of the eight first- 
class battle-ships to be added to the British Navy, under the 
special programme of the Admiralty for strengthening the fleet. 
These magnificent men of-war are of 13,000-horse power, and their 
armour represents about 2500 tons for each ship. The plates are 
from l4in. to 18in. thick, and the length 8ft. 6in. The Repulse 
and Renown, building at Pembroke Dockyard, and the Resolution 
and Revenge, building at Palmer's shipbuilding yard, Jarrow, 
are to be armoured with Ellis’s plates, made by Messrs. John 
Brown and Co., Atlas Works; the Hood and Royal Sovereign, 
building at Chatham and Portsmouth ; the Royal Oak, building by 
Messrs. Laird at Birkenhead, and the Ramillies, being constructed 
by Messrs. Thomson, Glasgow, will be coated with Wilson plates, 
made by Messrs. Charles Cammell and Co., Cyclops Works. The 
work now in hand for the British Government will keep the two 
establishments fuily occupied for a couple of years. Other orders 
are in hand, not only for our Government, but for foreign Powers, 
including Spain, which is spending £10,000,000, “a« over ten 
years, Spain has given the armour-plate order for one first-class 
cruiser to the Atlas Works, and the propeller shaftings for these 
are placed with the same firm, while to the Cyelops Works has 
gone the armour for two cruisers. Each vessel requires 1000 tons 
of compound armour 10in. to 12in. thick. Armour-plates are also 
in hand for Russia and for the Argentine Republic, whoare having 
two powerful cruisers built by Messrs. Laird, Birkenhead. Shef- 
field will not benefit by the additions to the United States Navy, 
the whole of the money having to be spent in America. But there 
is quite enough work in hand to keep our armour-plate mills busy 
for a long time, even supposing no further orders are received 
until 1893, 

Messrs, Vickers, Sons, and Co., River Don Works, are busy 
making all-steel plates for the first-class cruisers under the 
Admiralty programme. As a result of the trials of all-steel 
armour, the work was placed with Messrs. Vickers, whose plates 
gave admirable results. The company is also engaged upon 
thirty large guns for the Government. ‘l'wo will be rifled within a 
few weeks, and others are in rapid progress. The heavy machinery, 
which has been delayed, owing to the excessive animation of trade 
in all directions, is now nearly completed, and the turn-out of 
these finished guns will now be much more swiftly accomplished at 
the River Don Works. At the annual meeting of the share- 
holders on the 18th inst., which I attended, a very satisfactory 





report was presented, admitting, after payment of the full 
dividend on the preferred 5 per cent. stock, of a dividend on the 
ordinary shares of 64 per cent., as compared with 4 per cent. for 
the previous year, while at the same time making due allowance 
for depreciation, and carrying forward the sum of £11,906 19s. 7d. 
Messrs. Vickers were the first to have a forging press in operation 
in Sheffield, and I hear that they Lager erecting a second, 
which will be of 6000 tons, by far the heaviest in the Sheffield 
district. They have at present in hand some exceptionally 
important marine work, including crank and straight shafting for 
a new steamer for the North German Lloyd’s Company. 

At the first annual meeting of Messrs. Henry Bessemer and Co., 
Bessemer Steelworks—since the shares were placed upon the 
open market—the chairman, Mr. W. D. Allen, stated that the 
company could have done double the amount of good profitable 
work during the previous year if they had room todo it. They 
had now provided against that difficulty by extensions. The 
company declared 25 per cent. dividend, and carried a large sum 
forward. A similarly large dividend was paid by Brown Bayley’s 
Steelworks, the directors of which report that they are well booked 
forward on profitable orders. The Midland Iron Company has 
declared 124 per cent. 

Turning to the lighter staple industries, there are one satis- 
factory results to report. Messrs, Joseph Rodgers and Sons, the 
well-known cutlery manufacturers and silver-platers, have declared 
12} per cent. for the year ended 3lst December last. The shares 
in this company are £100, fully paid; they are now quoted on 
Sheffield Stock Exchange at 2474. The company was formed in 
1870, and the first dividend was declared in 1871. It commenced 
at 10 per cent., for three years paid 15 per cent., for eight years 
174 per cent., then dropping to 16, 144, and 12, rising again to 12}. 
Taking the dividends from 1871 to 1890—inclusive—the original 
shareholders have received £286 10s. for each £100 they invested ; 
and while they have thus received their capital back almost three 
times over, they could readily sell their £100 shares for 2474. A 
proposal to increase the capital by the creation of 6 per cent. 
preference shares has been postponed for a time. 

Two large hammer blocks, weighing 50 tons each, were delivered 
to Messrs. William Jessop and Sons, Brightside Steel Works, on 
Sunday. They were manufactured by the Sheepbridge Iron 
Company, for Messrs. Thwaites Brothers, of Bradford, who are 
erecting a large steam hammer for a new forge at Messrs. Jessop’s 
establishment. On Tuesday, Messrs. Jessop successfully cast an 
ingot, weighing 27 tons, for a shaft to be placed in one of the new 
ships in course of construction for the Admiralty. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in the condition of the Cleveland pig iron 
trade which was noticeable last week still continues. A consider- 
able number of inquiries are now in the market, consumers being 
anxious to cover for their spring requirements, and the prospects 
of producers are better than they have been for some time past. 
The attendance on ’Change at Middlesbrough on Tuesday last was 
above the average, and the general feeling was one of hopefulness. 
Buyers offered at first 54s. 6d. per ton for No. 3, g.m.b., with 
prompt delivery, but they were willing ‘to pay 55s., and even 
55s. 3d., before the market closed. For delivery during March 
and April 55s. 6d. was freely tendered, but holders for the most 
part maintained an attitude of reserve. Forge iron is not to be 
had except from makers, and the price is now from 56s. to 57s. per 
ton. For No. 3 they ask 60s., but consumers as a rule prefer to 

vurchase warrants, which can be had at 55s. 14d. The difference’ 
tween Cleveland and Scotch warrants is now about ls. 3d. per 
ton in favour of the former. 

The stock of pig iron in Connal and Co.’s Middlesbrough store 
decreased by 1259 tons last week, and that at Glasgow by 8177 
tons. In face of these figures it is somewhat surprising that 
Scotch iron should still be cheaper than Cleveland. 

Shipments from the port of Middlesbrough continue steadily to 
improve. The pig iron exported between the Ist and 17th inst. 
inclusive reached 29,004 tons, and of unfinished iron and steel 
34,463 tons, 

- There is no alteration in the prices current of manufactured iron 

and steel ; but if pig iron continues to advance in value, they will, 
no doubt, have to follow suit. Quotations are as follow, viz. :— 
Iron ship plates and common bars, £7 10s. per ton; and angles, 
£7 5s.; steel rails, £6 12s. 6d.; and ship plates, £8 10s., all f.o.t. 
at makers’ works, less 25 per cent. discount. 

Certain of the workmen employed at the chemical works of 
Messrs. C. Tennant and Partners, Hebburn-on-Tyne, being dis- 
satisfied with the pay they were receiving, sent in a demand on 
Friday last for an advance of wages. The only reply they obtained 
at the time was the placarding of a notice, to the effect that the 
works would be completely closed for three months, commencing 
on the 2lst inst. It is well known locally that the bleaching 
powder industry is not in a satisfactory position at the 
present time, and probably a temporary cessation of opera- 
tions would not be particularly injurious to the employers. The 
pressure therefore which the workmen sought to apply was of no 
account in this case. When they found out their mistake, they 
sent a deputation to the management offering to withdraw their 
notices, on condition that the employers did the same, and con- 
sented to refer the dispute to the arbitration of Dr. R. S. Watson. 
This they at once consented to, it having been ascertained that Dr. 
Watson was willing toact. It is not improbable that the result of 
the hearing will be to convince the men that they are not entitled 
to any increase of wages, and that they will be fortunate if they 
retain their employment on present terms and conditions. 

One of the oldest steamers hitherto afloat has just gone to the 
bottom, having been cut down to the water’s edge by collision with 
another vessel. The steamer in question was the Coral Queen, 
which for many years has plied between Hartlepool and Gottenburg. 
She was built of iron in 1846, and since then has braved every risk 
and every casualty until Tuesday last. She was then about to 
enter Hartlepool on her return voyage from Gottenburg, when she 
was run into and sunk in three minutes by the steamer Brinio, bound 
from Middlesbrough to Rotterdam; thirteen of the crew of the Coral 
Queen have been saved, but it is feared that five others have been 
drowned. It appears then that forty-four years is not the full life 
of an iron built vessel, as far as corrosion is concerned. The John 
Bowes, another iron steamer, built in 1851, is still afloat and doing 
good service. It remains to be seen whether the steel vessels, 
which have now so largely taken the place of iron, will be as 
good and sound after the same length of service. 

The United Society of Boilermakers and Iron Shipbuilders, as 
represented by their secretary, Mr. R. Knight, do not seem yet to 
believe in the lull which has overtaken the shipbuilding trades. 
In their monthly report, they dwell on the well-known statistics, 
showing the tonnage built last yearand in hand on the Ist January ; 
but little is said about the slackening which has since taken place. 
Perhaps by the time their next report is issued, the real position 
at which the shipping and mang. oreaenerhy industries seem to have 
arrived, owing to the excessive demands of labour in various direc- 
tions, will strike them more forcibly. 

The freight market is somewhat firmer. <A brisk trade is being 
done between the Tyne and the Mediterranean, especially in coal. 
The fear of a general strike among the miners in a month’s time 
has probably a good deal to do with this. But timber freights 
are also firmer, and it seems probable that a large business will be 
done this year in this speciality from the Baltic. 

The opinion is beginning to gain ground that the existing dis- 
ute in the Durham coal trade will not come to a strike after all. 
tis probably founded on the large number of abstentions which 

formed a markéd feature of the recent county vote. It is said 
that a considerable proportion of the miners are really opposed to 
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a strike, but they want to bring as much pressure as ‘ible to 
bear upon their employers to obtain the end they have in view. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a marked improvement in the Glasgow iron 
market this week. A large business has been done in warrants, 
the prices of which have advanced several shillings per ton. 
Cumberland hematite has been in special demand, and there has 
also been more doing in Cleveland pig iron. 

The shipments of pig iron in the past week were 6722 tons, com- 
pared with 7621 in the corresponding week of last year. Of the 
total, the United States took 100 tons, Australia 225, France 115, 
Italy 450, Germany 125, Holland 825, Belgium 100, Spain 70, other 
countries 526; the quantity sent coastwise being 4196. 

The prices of makers’ iron are again somewhat lower, as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 73s., 
No. 3, 65s.; Summerlee, 74s. and 67s.; Langloan, 75s. and 70s.; 
Coltness, 75s. and 69s.; Calder, 73s. and 64s.; Clyde, 70s. and 60s. ; 
Carnbroe, 57s. and 56s. 6d.; Monkland, 56s. and 55s. 6d.; Govan, 
56s, and 55s. 6d.; Glengarnock, at Ayrshire ports, 74s. and 67s. 6d.; 
Dalmellington, 63s. and 62s. 6d.; Eglinton, 57s. 6d. and 57s.; 
Shotts, at Leith, 75s. and 69s.; Carron, at Grangemouth, 78s. 
and 70s. 

The import trade in iron ore from Spain is quiet at present. 
Very large arrivals took place in the last two or three months of 
1889, in order that consumers might have good supplies in hand 
before the high prices came into force at the beginning of the year. 
The arrivals during January amounted to 28,525 tons, being a 
decrease of 3192 tons compared with those of January, 1889, and 
12,424 tons less than in the same month of 1888. Rubio ore is 
quoted, f.o.b. at Bilbao, at 10s. per ton, and Campanil 12s., while 
steamship owners ask 7s. 9d. for its conveyance to Glasgow, and 
7s. 6d. to 7s. 74d. to the Firth of Forth ports. 

The iron and steel manufactured goods despatched from Glasgow 
in the past week include machinery valued at £4200; an iron barge 
in pieces worth £1160 for Sydney ; sewing machines, £2025; steel 
goods, £9600 ; and general iron manufactures, £28,000. 

The malleable iron trade is in a somewhat anomalous state in 
consequence of the makers adhering to high prices, notwithstanding 
the heavy fall that has occurred in the quotations of pig iron. For 
home orders, they are very reluctant to make any abatement, but 
some firms report that in competing for foreign orders, they have 
been obliged to relax their figures in sympathy with the rates 
quoted by English makers. In most cases the manufacturers state 
that they are by no means necessitous, having work on their books 
which will keep them going for a considerable time yet. It is 
reported that £7 10s. net has been obtained for unbranded iron. 
English ship-plates are delivered on the Clyde at about £8 10s., less 
24 per cent.; Scotch iron ship-plates, of which only small lots are 
wanted, being at £9 10s., and boiler-plates £9 15s., less 5 per cent. 
discount. 

As regards the steel trade, there is very little of a novel character 
to communicate. Makers adhere to high prices, although probably 
not in all cases to the very highest ; and some merchants allege, on 
the other hand, that for firm orders makers are quite prepared to 
accept lower price for forward delivery. 

The partners of the well-known and old-established business of 
Messrs. P, and W. Maclellan, iron and steel merchants of Glasgow, 
and of the Clutha Ironworks, Govan, have resolved to convert the 
concern into a limited liability company. The capital is to be 
£300,000, consisting of £150,000 ordinary shares and £150,000 
preference shares, bearing 6 per cent. cumulative interest, and 
there is besides £150,000 debentures, with interest at 5 per cent. 
Only the preference shares and the debentures are to be offered 
for public subscription, the £150,000 ordinary shares and £200,000 
in cash being the price paid the vendors. e business is one of 
the largest—probably the largest—of the kind in Scotland, dealing 
with great quantities of iron and steel goods, and building bridges, 
wagons, and other heavy materials for home use and export. 

e coal trade has been fairly active, exhibiting more firmness 
than was expected both as to supplies and prices. The miners are 
working in most instances five days per week. Only in two or 
three cases have they obtained another sixpence of advance in their 
wages, but a number of additional firms have promised to raise the 
pay of the men as soon as their neighbours take action in the 
matter. Ata largely attended meeting of miners’ delegates held 
in Hamilton a few days ago, it was resolved—‘‘ That the delegates 
convene meetings, and ascertain whether the men would be in 
favour of a four days’ policy, or a stop of labour, the results 
to be reported to a conference to be held next Saturday, so that 
definite action may be taken on Monday week.” 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.\ 

My forecast of advancing prices for steam coal has been fulfilled. 
This week 16s. was quoted and obtained freely for best, and 
seconds are now up to the late — of best, frequent sales occur- 
ring at 15s. and even 15s. 3d. e setting in of more temperate 
weather is also beginning to tell, and exports have been large both 
at Cardiff and Swansea. One prominent complaint at present is 
scarcity of coal, and this week nothing like the demand has been 
met. This applies also to house coal, which has steadily risen 
until the No. 3 Rhondda rivals the price of best steam. Quotations 
this week are—No. 2 Rhondda, 14s.; No. 3, 15s. 6d. to 16s.; 
small, very scarce at 11s. 9d. to 12s. 

Coke maintains its last quotation, 29s. to 30s., while patent fuel, 
which is selling freely, is ncw at 14s. 6d.; some sales at 15s. The 
coal trade was never firmer or better. The wages question appears 
to be at rest, and the colliers are working with considerable vigour. 
At one time many small collieries were in the market, but now it is 
a difficult matter to get one. This time last year it would have 
been easy to secure a house coal level in the Monmouthshire dis- 
trict. These are now held tenaciously, and are good properties. 
To the list of important sinkings of late, I must add one in the 
promising valley of Ystrad Mynach, which opens out a great field 
for future effort. A company—the Ystrad My h Valley Colliery 
Company—have taken a large coalfield near ante about 300 
acres, and are about sinking, first to the upper and then to the 
steam coals, This will aid the Rhymney Railway, and the output 
is to find its way to Cardiff Docks. 

The great subject of discussion in the colliery world is the explo- 
sion near Abersychan. The investigation promises to be a rigid 
one. For the first time a jury have been tal:en down into the 
workings and remained there several hours. The fund required 
to meet the needs of the occasion is £25,000, but local effort is 
active, and the Lord Mayor is opening a fund in aid. 

In the iron and steel trades there is no falling off. A large buyer 
states that most ironmasters are well secured for the next four or 
five months, so that an abatement in demand now would not tell. 
For scrap iron the inquiries are very great and persistent. Mr. 
James Lewis, Abernant, Aberdare, has now almost completed his 
task of breaking 7 the old works of Abernant, and a sale will soon 
be announced. is will bring buyers from all parts, I note that 
cargoes of scrap are coming in from France. 

Scotland and the North, as usual, have sent in large consign- 
ments of pig and tin bar this week, and ironmasters are taking 
every advantage of the open weather for getting in ore. 

A start at the new Dowlais works may be expected this summer. 
Progress has been good and rapid, and the three furnaces are 
almost ready, and the engine house prepa: to receive its three 
powerful vertical engines. A blast engine is being erected, fly- 
wheel 16ft. diameter. The boilers are twelve of the Lancashire 
type. There are eight Cowper regenerating stones, twelve huge 
calcining kilns, and the railway arrangements for bringing to and 





taking away are perfect. In a short time I will give further 
details. 


Iron and steel quotations are unchanged. Pig is regaining. 
Glasgow warrants this week were 53s. 10}d.; Middlesborough, 
54s. 104d.; hematites, 67s. 6d. Welsh bars are at £7 15s. to £8. 
Steel rails, heavy, unchanged ; but light are up to £8 15s. Tin- 
plate blooms, £7 7s. 6d.; bars, £7 10s. to £7 15s.; Siemens, 
£8 2s. 6d. Ore is quoted at 17s. to 17s. 6d. 

In tin-plate stocks are very large, and shipments have been 
somewhat limited. Swansea exported 34,781 boxes last week, and 
received into stock 43,166. This totals up stock to close upon 
244,000 boxes. Trade is somewhat disorganised, buyers holding 
aloof, and America is chary in putting in orders for considerable 
quantities at present prices. Greater interest than ever has been 
centred on the tin-plate trade of South Wales since the petition 
from Baltimore to the Senate, wherein it states that America has 
tried to rival South Wales in its tin-plate, and failed, as it would 
appear to thrive there :better than anywhere else in the world. 
There is no question but that it is a most promising industry, with 
only one drawback, namely, that there are more mills going than 
are needed, and in consequence more plates turned out than buyers 
want, and as a consequence prices are too low to harmonise with 
the price of raw material. e steelmakers’ quotations are now 
£7 10s. to £7 15s., and this will not permit of makers selling under 
16s. to 16s. 6d. Buyers are offering 14s. 6d. to 15s., and I am 
quite within book in stating that if makers would take this, 
booking to the extent of 100,000 boxes would occur in a few days. 
But makers cannot take it, and this week they are resorting to a 
systematic stopping of mills in all directions in order to lessen 
make and bring buyers to the figures needed. The mills now 
stopped number seventy, and are as follows:— Burry, six; 
Llangennech, ten; Garnant, three ; Farewood, three; Grovesend, 
three; W. Lewis and Son, three; W. Williams, eight; Baldwin, 
six; Pontrhydyrhyn, two; Kilfrew, two; Old Castle, four ; Ponty- 
mister, six; Treforest, six. A mar gathering is expected towards 
the end of the week, and a general stoppage for a time. 

A London buyer, commenting upon the situation to a tin-plate 
maker last week, said :—‘‘ You ion the finest industry in the 
country in your hands, and you are ruining it by your overmake.” 
This is the problem the tin-plate makers are now trying to solve, 
and so far the men appear anxious to combine with the masters. 

The tramway men at Cardiff are on strike again, and there is a 
good deal of turbulence. The police are making considerable 
preparations. 

Builders and painters are on strike in Merthyr. 

The Ironworkers’ and Steelworkers’ Association is now almost 
complete. Its name is to be the Amalgamated Association of 
Artisans and Ironworkers for South Wales and Monmouthshire. 
Preparatory discussions re scale are going on. 

e Bute Docks Bills has been referred to the Standing Orders 
Committee. The Taff Valev. Barry case is still going on. 

The Cardiff Corporation propose tu purchase the Cardiff gas. 

works, the price offered being twenty-seven years’ purchase, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

AT the present moment public attention in this country is 
turned almost exclusively, first to the elections for the Reichstag— 
20th inst.—and then, even more intensely still, to the German 
Emperor's letter to his Chancellor regarding the question of the 
day, i.e., the labour question. The pro’s and con’s on the subject 
are as numerous and as varying as public judgment usually is on like 
occasions. But however much opinions may differ, there is, and 
can be, no doubt about the purity of the motives which led to and 
dictated that letter. 

Latest rumours report that great public manifestations, planned 
by the social democrats for the Ist of May, will not take place. 

The Silesian iron market has maintained its former briskness. 
There is considerable demand for ores. Pig iron is briskly sold, 
_ being on the rise. The Silesian wrought iron convention 

as been prolonged for three years. 

Great confidence is expressed as to the favourable development 
of the Austro-Hungarian iron business. Pig iron remains in exceed- 
ingly good call, and is getting very scarce. In the malleable iron 
branch demand and sale are lively, and the works well supplied 
with orders for some months ahead. 

The condition of the French iron market continues to improve, 
holidaysand stock-takingas well as the domineering influenza having 
for some time perceptibly affected the general state of affairs. The 
tendency of prices is firm. In Paris, bars are not sold below 210f. 
to 220frs. p.t. In the wire trade no change can be noted. Drawn 
wire, common quality, is sold at 230 to 240frs.; wire nails are firm 
at 270f. Chains are in very good call just now. There isa strong 
demand for sheets, basis price being 230f. The hardware manu- 
facturers are having a good time of it. The Horseshoe-Convention 
has raised the basis price to 300f. Old rails are in brilliant request 
at high quotations, 110f. being quoted per ton. 

The total import of iron and steel manufactured goods in France 
was in 1889, 185,789 t., against 202,565 t. in 1888. Export was 
412,499 t., against 214,968 in 1888. 

The Belgian iron market is still rather quiet, although more 
buyers appeared on the market this week. On the whole the 
present lull is of no material importance, most works being amply 
supplied with orders. They are therefore sticking firmly to their 
prices, and in some cases the Convention prices have been sur- 

Luxemburg foundry, No. 5, is noted at present 86°50f. to 

f., against 87°50f. to 89f. at end of December; good forge 
quality, 105f.; mixed forge pig, 80f. to 85f.; Luxemburg forge, 80f. 
to 85f.; bars, No. 1, free station, 180f;. ditto for export, f.o.b. 
Antwerp, 180f.; girders, free station, 180f.; ditto, f.o.b. Antwerp, 
185f.; angles, 190f.; sheets, No. 2, 220f.; thin sheets, 260f.; steel 
rails, f.o.b, Antwerp, 175f. Besides the want of coal, the general 
calamity—influenza—has been a serious check on business in 
Belgium. Of forty-eight blast furnaces, thirty-three are in 
operation. They produced in January 82,305t. of pig iron, 
against 75,640 t. in January, 1889. 

The Belgian coal market is, as regards price, exceedingly firm, 
house coal only decreasing in price—in Litge 3f. per ton. The 
following table shows Belgian coal trade during last year :— 








Coal. 
Import from 1889, 1888. 1889. 1888. 
tons tons tons tons 
Germany. . 261,059 337,587 11,958 21,285 
Englan 279,980 245,506 1 1,038 
oe xo 309,053 214,129 5,181 8,155 
Nether 8. 152,102 .. 235,936 _ oe _ 
Othercountrices — .- ll 14,399 .. 1,988 
1,002,194 |. 1,033,169 |. 31,582 .. 27,461 
Coal. 
Export to 1889. 1888. 1889, 1888. 
tons tons tons tons 
Germany.. 222,411 44,833 .. 50,780 8,180 
France .. 8,490,625 .. 3,705,701 -. 824,454 792,988 
Spa <a 172,756 .. «106,697 . 810,140 241,508 
aixemburg .. 186,756 157,577 _ am _ 
Other countries 185,146 127,100 34,951 .. 18,078 





4,257,694 .. 4,141,908 .. .. 1,220,325 .. 1,060,754 

Though losing nothing of its firmness, the Rhenish-Westphalian 
iron market has yet been a little more quiet this week. rding 
iron ores, no change is perceptible, output as well as sale 
moving briskly. Prices are the same as last quoted. For Luxem- 
burg minette a strong request is maintained. The pig iron 
business was comparatively quiet, but firm. It would be of little 
wre to enter minutely into the various branches of pig. 
For the different sorts the following prices were noted :— 
x TF 10 to 12 p.c. grade M. 103; forge quality, 

. 91 to 93; No. 2, M. 88 to 89; No. 3, M. 82to84. Foundry, 
No. 1, M. 101 to 102; No. 2, M. 95 to 98; No. 3, 91 to 93. Basic, 





M. 79 to 82, and more ; Bessemer, M. 93 to 96 ; Luxemburg forge 
85 to 87f., all per ton at works, The total production of the 
Rhenish- Westphalian pis iron convention was, for January 
116,778 t.—117,059 in January, 1889. Stocks were— , 
Foundry and 
eas Ag Bessemer. 
tons 


4,477 
6,095 


Basic. —_ Forge pig, 
tons 
5,486 
5,472 


tons 
11,774 
12,504 
- +618 .. +830 .. + 86 
The sum of orders booked—including own d was on 
February Ist 419,461t. On the malleable iron market a firm tone 
prevails, The price for bars has been fixed on M. 210; the 
d for sect 1 bars, hoops, &c., remains good. Plates and 
sheets meet with a strong request. ‘The West German Sheet 
Convention has been prolon, ; three new works joined the Con- 
vention. Wire rods and drawn wire have been slightly raised, 
M. 220 to 230 being present notation. Foundries, as well as 
machine and wagon factories continue in satisfactory employment. 
At a late tendering for steel rails M. 165 p.t. was the lowest offer, 
others ranging between M. 167°50 and 169 to 170 p.t. 

List prices per ton at works are as follows:—Good merchant 
bars, M. 200 to 205; angles, M. 210 to 215; girders, M. 140 to 150; 
hoops, M. 210 to 215; bars in basic and Bessemer, M. 205 to 210; 
billets ditto, M. 145 to 150; boiler plates, M. 260 to 265; tank 
ditto, M. 235; sheets, M. 250 to 255; plates in basic and Bessemer 
M. 230 to 240; tank ditto, M. 230. Iron wire rods, common 
quality, M. 195; drawn wire in iron or steel, M. 190 to 200; wire 
nails, M. 200 to 220; rivets for boilers, bridges, &c., M. 290, 
Bessemer rails, M. 170 to 175; fish-plates, M. 180 to 190; steel 
sleepers, M. 155 to 160; complete sets of wheels and axles, M. 380 
to 385; axles, M. 255 to 260; steel tires, M. 270 to 285; light sec- 
tion rails, M. 165 to 170, 


ns 
On January Ist, 1890... 10,373 
On February Ist, 1890.. 10,999 
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LAUNCHES AND TRIAL TRIPS, 


On Tuesday last, Messrs. Raylton, Dixon, and Co. launched the 
Storm King, a large steel screw steamer, which has been built to 
the order of Messrs. W. Ross and Co., London. The particulars of 
the vessel are:—Length, 351ft.; breadth, 42ft. 6in.; depth moulded, 
29ft. 6in.; with a deadweight capacity of about 4550 tons. She is 
built on the three-decked rule, having full poop aft, bridge amid- 
ships, and topgallant forecastle. Her engines will be fitted by 

essrs. Richardson and Sons, Hartlepool, on their triple 
expansion principle, with cylinders 28in., 44in., and 72in, by 48in. 
stroke. 

On Saturday, February 15th, Messrs. C. S. Swan and Hunter 
launched a steel screw steamer to carry 3750 tons deadweight. The 
vessel will be classed 100 Al at Lloyd’s and built under special 
survey, is of the builders’ improved well-deck type, viz., with poop, 
long raised quarter deck, long bridge house extending forward of 
the foremast, break forward of the foremast, break forward of this 
and topgallant forecastle ; water ballast in a cellular double bottom, 
all fore and aft; four steam winches, steam steering gear, direct 
steam windlass, and all improvements of the most modern descrip 
tion. The engines are by the Wallsend Slipway and Engineering 
Company, and are of the triple expansion type, capable of indi- 
cating about 1200 horse-power. On leaving the ways she was 
named Hilda by Miss Hilda Hunter. 

The s.s. Kilmore, the latest addition to the Johnstone line, has 
been built by the Edwards Shipbuilding Company, Howden-on- 
Tyne, and is a vessel of the following dimensions :—Length, 

7ft.; beam, 38ft., with 18ft. depth of hold, having a dead weight 
capacity of 2700 tons. The Kilmore has been fitted with triple 
expansion machinery of the most approved type by Messrs. David 
Rollo and Sons, of the Fulton Engine Works. The engines have 
cylinders 22in. by 34in. and 55in. diameter, with 42in. stroke. 
Steam at 160 lb. pressure is supplied by two large single end steel 
boilers. A large donkey boiler been fitted on deck for working 
the steam winches, &c. The vessel went on her official trial trip 
on Saturday, after being fully loaded. The machinery, which was 
tested to the utmost, gave, we are informed, every satisfaction. 
After the trials the vessel proceeded on her voyage. 

On the 19th inst. Messrs. Craig, a and Co., Stockton-on- 
Tees, launched the Shaftesbury, a handsomely modelled iron screw 
steamer of the following dimensions:—Length, 278ft.; breadth, 
37ft.; depth 19ft. 8in. The vessel has been built with a long 
raised quarter-deck, bridge extending to, and ee 3 foremast 
and forewinch, short well and topgallant forecastle. She is fitted 
with web frames in after hold, and has double bottom for water 
ballast in holds and in peaks for about 500 tons. She will be fitted 
with four steam winches, and steam steering gear, patent windlass, 
lighthouses, and screw gear aft. The engines, on the triple-ex- 
aa three crank system, are being constructed by Messrs. 

estgarth, English, and Co., Middlesbrough-on-Tees, and are of 
the following sizes:—20in., 33in., and 54in. by 36in. stroke, a 
large steel boiler 1601b. pressure. The vessel has been built to 
the order of Mr. Wm. R. Rea, of Belfast, and has been superin- 
tended by Mr. Joseph Lewis, consulting engineer, of Belfast. 

The trial trip of the steamship President Carnot took place 
on Wednesday, February 5th, over the measured mile at Long 
Reach, in the Thames. She has been constructed by Messrs. 
Edwards and Symes, of Millwall, London, for the grain and timber 
trade of the River Plate. Her dimensions are:—Length, 175ft.; 
beam, 274ft.; depth, 9ft., and fitted by the builders with com- 
pound se sone ea screw engines of 300 indicated horse- 
ower, having cylinders 18in. and 36in. diameter, with a stroke of 
22in.; one steel boiler with two furnaces, and constructed for a 
working pressure of 110Ib. per square inch. With 700 tons on 
board the draught of water is only 8ft., and her speed on trial 
84 knots per hour. The machinery during the four hours’ trial 
worked, we are informed, in the most satisfactory manner, main- 
taining a vacuum of 28in., and the owners expressed themsclves 
highly pleased with the results obtained and the satisfactory manner 
in which the contract had been carried out. This is the second 
vessel built by Messrs. Edwards and Symes for the same destina- 
tion and trade. The War Department have contracted with Messrs. 
Edwards and Symes to build a twin-screw store vessel for Ports- 
mouth, of the following dimensions:—Length, 112ft.; beam, 21ft.; 
depth, 9ft. She is to be fitted with compound surface-condensing 
engines, with all modern improvements. 











New DIscHarcInc BERTHS FOR SEABORNE CoaL.—Since the 
appearance of the article under above heading in our issue of 
Lat ult., further inquiry has elicited the following slight correc- 
tions and additional facts, which may be of interest:—The East 
arfd West India Docks and Birmingham Junction Railway was 

pened for p ger traffic on the 26th Seem, 1850, with 
stations at Camden Town, Caledonian-road, Highbury, Kingsland, 
Hackney, Bow, and Poplar—High-street. e coal traffic was 
regularly established and worked from December, 1851, the receipts 
from that source being about £350 before the goods traffic com- 
menced, the initiation of which dates from 1st January, 1852, The 
alteration of title to the North London Railway was made by Act 
of Parliament on the 8th July, 18538. On the Ist January, 
1859, the North London Railwa eg took over the interests 
of the Northumberland and Durham Coal Company, by whom the 
coal traffic had been leased and worked from the commencement 
tothatdate. The Poplar—High-street—Station was closed for pas- 
senger traffic waters Angst, 14 ond the section from Bow was then 
solely for goods and mineral traffic until ce a of the 
Poplar—East India-road—Station on 1st August, 1866. The duties 














of the late J. H. Adams as resident engineer during the construc- 
tion extended to the section from Camden Town to Dalston-lane, 
and not over the whole line, but this portion included all the heavy 
work in retaining walls, bridges, and viaducts. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Feb. 12th, 1890. 

‘He American iron markets have been rather 
quiet for the past month, but the first few days 
of February have developed a number of inquiries 
that point to an early resumption of activity. 
The cause of the dulness hag been the high prices 
asked for crude iron ; but buyers find that pro- 
ducers occupy 4 strong position, and that conces- 
sions are very improbable. Furnaces in all parts 
of the country are oversold, and as stocks are 
extremely limited, consumers have no recourse 
but to place contracts. Several offers have been 
made within the past three or four days for grey 
forge at 17°50 dols.; but good brands cannot be 
bought under 18 dols. at tidewater points. Rail- 
road companies have asked for quotations on steel 
rails, but the best quotations during the past 
forty-eight hours were 35 dols. East, and 
37:50 dols. West. A large amount of business 
could be immediately done at one dollar less, but 
the rail makers assert that at present prices of 
raw material lower quotations are impossible. 
Several new railroad schemes have recently been 
developed, especially in the South, where the 
industrial development is marvellous, A great 
deal of railroad building is projected in Texas, 
Kansas, Colorado, and Arkansas, where mineral 
and timber resources are being developed in a 
large way. The Gulf States show great activity 
in the lumber, textile, and iron industries. Saw- 
mills, foundries, machine shops, and manufac- 
turing establishments of all kinds are springing 
up in a way that causes surprise even to — 
sive Americans, who are used to rapid develop- 
ments. , 

Several inquiries have just been received from 
Southern railroad companies, who find it advisable 
to extend their mileage to reach new and rapidly- 
vrowing towns. In Northern cities there are 
numerous schemes under way, involving tunnel- 
ing, the construction of elevated railways, &c., in 
cities where additional terminal facilities are 
required. These schemes are so numerous, so 
well backed by capital, and the demand for their 
prosecution is so urgent, that they give rise to 
the belief that a very heavy demand for iron and 
steel will soon set in. 

No complaints are heard in any branch of 
industry. The glass manufacturers are crowded 
with work, and have been obliged to grant the 
demands of their workers. The profits of the 
Pittsburgh Plate Glass Company for the past year 
amounted to 950,000 dols, net, in round figures, 
Regular dividends to the amount of 23 per cent. 
were paid during the year, and on January 30th 
a special dividend of 11? per cent. was declared. 

The yield of precious metals for 1889 amounted 


to 123,000,000 dols.; of this, 32,000,000 dols. 
was gold. The increase in the produc- 
tion last year, as compared to 1888, was 


14,000,000 dols. Mining operations are being 
prosecuted on a greatly enlarged scale in the 
Rocky Mountain region and in Mexico, Com- 
panies are being formed for the immediate inau- 
yuration of work in new fields, which experts 
pronounce to be exceedingly rich. Large con- 
tracts for special mining machinery are being 
placed in Chicago, as well as in this city. 

‘The latest evidences of the coming opposition 
to the Inter-State Commerce Law are furnished 
by the action of some Western Boards of Trade 
in petitioning Congress for certain modifications. 
The railway managers have been quietly working 
in this direction, knowing that the opposition of 
the manufacturing and commercial interests of 
the country will have more weight with Congress 
than their own. In using this element of dis- 
content, they act wisely. It is not probable, 
however, that Congress will take any action, as 
both sides are afraid to interfere with the law, as 
it was the result of a long series of agitations 
conducted by the farming interests in the West 
against railway monopoly, It has caused, and is 
causing, much annoyance and loss to the railways, 
but no acceptable substitute has as yet been 
suggested, 

Railway reportsare in ageneral way satisfactory. 
The Southern Pacific shows a slight increase in its 
earnings. The farmers of the North-West are in 
dire distress over the fact that at the present 
high cost of transporting corn to Eastern markets, 
there is no sale for it. The railway managers 
have met to devise some means of meeting the 
emergency, but have not yet succeeded. Good 
railway securities are in active demand. A Wall- 
street firm last week offered a 5,000,000 dols. 
loan of the Norfolk and Western Railroad Com- 
pany, and it was immediately over-subscribed. 
There is an abundance of money for investments 
involving minimum risks. The net earnings of 
the Northern Pacific for the past year were 
9,361,750 dols., as against 7,046,171 dols. for 1888. 
Better time is being made on several of our trunk 
lines, and competition is growing in this respect. 
The New York Central has been running fourteen 
passenger trains daily between New York and 
Buffalo, a distance of 439 miles, in betweefi 
twelve and thirteen hours, with but one crew 
each, 

General business is in a prosperous condition. 
Bank clearings for January show an increase of 
8 per cent., as compared to January, 1889, and 
an increase of 30 per cent., as compared to 
January, 1888. The detailed reports show that 
there is a greater increase of activity in the 
interior than along the seaboard. The available 
stocks of wheat cast of the Rocky Mountains are 
4,500,000 bushels less than on January Ist, 1889, 
Exports of corn this year, 64,000,000 bushels, as 
against 59,000,000 bushels for same time last year. 

Money is easy at all Eastern centres. The bank 
reserve is declining, owing to the increased de- 
mands of both local and interior borrowers. A 
disposition to speculate in reliable railway secu- 
rities is manifested during the past few days. 
This is a condition of things which operators in 
railway securities have been anxiously awaiting 
for two or three years. The American public has 
become extremely cautious, having been badly 
used by shrewd manipulators of stocks in past 
years, Buying is now only done where every- 
thing is apparently quite secure. 

Our local iron trade is in a healthy condition. 
Steel rails are quoted at 35°50 dols. at mill for 
small lots; spiegeleisen, 37 dols. Freights on 
Southern pig iron have been advanced 25c. per 





ton. Pennsylvania No, 1 foundry iron is quoted 
at 19°50 dols. to 20°50 dols.; forge, 17°50 dols. to 
18dols. Wire rods are in active demand at 56°50 
dols. for domestic. Double-head rails are quoted 
at 27 dols. ex-ship. The supply of old rails is very 
light, and consumers are anxious for supplies. 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

A. G. Scott and Co., Limited. 

This company was registered on the 12th inst., 
with a capital of £10,000, in £1 shares, to trade 
as tin box and canister makers, and stampers in 
all branches, and also as metal workers and manu- 
facturers, mechanical engineers, and machinery 





manufacturers. The subscribers are :— 
Shares. 
*A. G. Scott, 34, Beatrice-road, Finsbury Park, 
eee weet WOKE 6. kw. ce 0k oe sew 1 
*D. Clark, 17, Callett-road, Bermondsey .. .. 1 
*E. J. Tucker, High-street, Lewisham, sheet 
NR ca teh cag) aie ba) Seed ad 1 
R. T. Martin, 25, Colfe-road, Forest-hill, stock 
(Sa ee ee ree a? 1 
W. Whitaker, 9, Taunton-road, clerk .. .. .. 1 
J. Hansford, 18, Angel-road, Hammersmith, clerk 1 
G. be ns 12, Brookfield-road, South Hackney, . 
cler are 3 fa 


The number of directors is not to be less than 
three, nor more than five ; qualification, 200 shares. 
Solicitors, Messrs. Allen and Edwards, 8, Old 
Jewry. 





Patent Rivet Company, Limited. 

This company was registered on the 6th inst., 
with a capital of £60,000, in £10 shares, to 
take over the business of the Patent Rivet Com- 
pany, of Roff-street, Smethwick, Staffordshire, 
manufacturer of bolts, nuts, rivets, &c. The sub- 
scribers are:— 


*Egerton Allcock, Smethwick, manufacturer 

*W. Harley, Harborne, manufacturer .. .. .. 

J. Barlow, New Ascott, Sutton Coldfield, cashier 

James Brown, Smethwick, works manager. . 

J. Crofts Hicklin, Smethwick, ironmaster .. 

I, Jinks, Edgbaston, ironmaster .. 

J. M. Harley, Handsworth, builder. . seen 
The number of directors is not to be less than 

two, nor more than five; qualification, £1000 in 

capital. The first two subscribers are the first 

directors; remuneration, £50 per annum each. 

Solicitor, Mr. E, Docker, 83, Colmore-road, Bir- 

mingham. 


bat ett tt ed bet et 





Trent Gas Engine Company, Limited. 

This company was registered on the 6th inst., 
with a capital of £15,000, in £10 shares, to acquire 
certain letters patent granted to Richard Simon 
for inventions or improvements in or connected 
with gas engines, and to carry on the business of 
gas engine manufacturers, mechanical engineers, 
and general merchants, adopting therefor an un- 
registered agreement expressed to be made with 
the said Richard Simon. The subscribers are :— 


*E. Goldschmidt, Nottingham, silk merchant 1 
*J. B. Hutchinson, Nottingham, miller 1 
*S. Baggaley, Nottingham,clothier.. .. .. .. 1 
Wm. Lee, Nottingham, engineer .. .. .. 1 
Wm. Hunt, Nottingham, machine tool maker 1 
R. Simon, Nottingham, engineer 1 
Hugh Nettlefold, Broad-street, 

engineer io. 0s de Se SO ae ee 

The number of directors is not to be less than 
two, nor more than four; qualification, twenty- 
five shares; the first are the subscribers denoted 
by an asterisk. The company in general meeting 
will determine remuneration. 


‘Birmingham, 





Button Machine Man ufactui ing Company, 
Limited, 

This company was registered on the 6th inst., 
with a capital of £25,000, in £1 shares, to acquire 
and work the letters patent, No. 8365, granted to 
Eugene Scheding, of Paris, for a machine for the 
manufacture of buttons. The subscribers are :— 

Shares. 
Alfred Ash, Temple-chambers, agent .. .. .. 
A. W. Ballard, 24, Dighton-road, Wandsworth .. 1 
J. E. Figg, 1, Cullum-street, printer ink 1 
J. V. Grithth, Chilton Lodge, Percy-cross, 8.W., 


RS ne teh es ae tek las ks aa ie 1 
C. Streete, Margaret-street, W.C., shorthand 
writer P 1 


J. G. Elliott, 8, Bury-street, St. Mary Axe is 


ve 1 
T. H. Harrison, M.1.M.E., 139, Queen Victoria- 
street .. .. * 1 


The number of directors is not to be less than 
three, nor more than nine; the subscribers are 
to appoint the first, the first four signatories 
acting ad interim; qualification for directors other 
than the first, 100 shares; remuneration, £100 
per annum each, with £100 additional for the 
chairman ; they may also divide £100 for each 
1 per cent. dividend over 10 per cent. per annum. 
Registered by J. Winchester, 52, Cannon-street- 
buildings, 20, Abchurch-lane. 





Liverpool Cold Storage and Ice Company, Limited. 

This company was registered on the 10th inst., 
with a capital of £100,000, in £1 shares, to 
acquire the business of the Liverpool Pure Ice 
Company, Limited, and to purchase the freehold 
land in Williamson-square, Liverpool, formerly 
the site of the Theatre Royal, and to convert the 


existing buildings into an ice factory. The sub- 
scribers are :— 

Shares. 
‘J. E. Reynolds, Sandfield Park, Liverpool. . 1 


*D. H. Elliott, Harrington-street, Liverpool, live 


I nec oo. tas kb ke 4h oie as 1 
*C. Petrie, 15 and 17, Rose-street, Liverpool, fish 
DS aay ae as een are 1 
*T. Borthwick, 41, Russell-street, Liverpool, 
colonial gy Ma Sig en her aa oe 1 
R. R. Lockett, 12, King-street, Liverpool, soli- 
citor SOD 2 > en eae ae 1 
*J. H. Heblethwaite, Duke’s Dock, Liverpool, 
TE, AG. Si8r Sata Ag Ke es : 1 


The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk and W. A. Mathe- 
son, of Waterloo; qualification, £100 in shares 
or stock. The company in general meeting will 
determine remuneration. Solicitors, Messrs. 
Evans, Lockett, and Co,, 6, Commerce-chambers, 
Lord-street, Liverpool. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


10th February, 1890. 


2111. Coat Lock-cnatn, M. Herzeg, London. 

2112. Wer Spinninc Frames, J. McFerran and J. B. 
Pirrie, Carrickfergus. 

2113. PLates of Evecrropes, G. A. Schoth, London. 

2114. Sarety Pin Drapery or Curtain Hook, C. A. 
Hill, Stroud. 

2115. Fixep Star Gas Economiser, T. Attewell and 
G. Mason, Lenton. 

2116. StauncninG Roors and Gutters of Houses, &c., 
8. Boxwell, Dublin. 

2117. CombineD SteaminG Kerr_e and Foop WARMER, 
F. Jones, St. Albans. 

2118. VENETIAN Buiinps, E. G. Tucker, Cadishead. 

Sarety VELociPeDE, W. Block, London. 

Grinpinc CuTLery, H. W. Latham, London. 

. Looms for Weavina, 8. Fox, Liverpool. 

2122. Securinc Caps to PHorocRapHic Lenses, W. 
Bentley, M. H. Smith, and F. Walsh, Halifax. 

2123. Game or Puzzix, W. Walters, Forest Hill. 

2124. Macic Lanterns, A. E. Lewis, Glasgow. 

2125. Openina Winpows of Carriaces, G. Greenfield, 
Newark. 

2126, FasTrenino TaPes used in Macuinery, W. D. Ross, 
London, 

2127. Twistinc, &c., Yarns of Woot, &c., J. Farrar, 
Halifax. 

2128. ConTROLLING Detivery of Fiurps, J. Pollitt and 
J. Mangnall, Manchester. 

a Syrup of SaRRaceniA Purpurea, G. 
& Tistenselen Consieniinons 


* * 
* 





2130. Drawine and Writing Games, F. Tschofen, 
London. 

2131. Corrins, C. W. Nichol, Manchester. 

2132. Knirrinc Macuines, M. T. Martin, London. 

2133. Propucine, &c., Rorary Motion, R. R. Watkins, 


ndon. 
2134. Kerrie, W. E. Ellis, Upton. 
2135. WRENC or Pipes, C. Tipple, Canning Town. 
2136. WritING-PENS, G. Bamberg, London. 
2137. Sewinc Macuines for Canvas, L. J. Andersen, 
London. 
2138. Tae Writer's Pen, A. J. Burt, London. 
2139. GENERATION of Heat in Ovens, &c., O. Bellot, 
London. 
2140. Discuarcinc Coat from Licuters, M. J. Paul, 
London. 
2141. CLosinc ComMPREssED Air Pires, J. C. Mewburn. 
R. Proell and 0. L. Kummer and Co., Germany.) 
2142. Water Borrves, G. C. Hood, London. 
2143. Toys, H. W. Wilson, Norwich. 
2144. BrusHes, C. Moore, London. 
2145. Trouser Stretcuers, J. A. Young, London. 
2146. Uritisinc Feepinc Borries for ADVERTISING, L. 
Darter, London. 
2147. NaILtess SHoes for Horses, C. J. Jutson and F. 
A. Poupard, London. 
2148. Ear Piece for Acoustic Instruments, 8. L. 
Archer, London. 
2149. Cirorues and Hat Brusues, 
London. 
2150. Improvinc Ficure of the Human Bopy, P. 
Rowley, London. 
2151. Bormnc Apparatus for Sivkinc Deep Bore 
Ho gs, F. Brady, London. 
2152. Lamps, A. E. Harris, London. 
2153. TELEPHONE SwitcH Boarps, D. Dewar, London. 
2154. Lyxstanp, W. Rigg, London. 
2155. — Gas Fittines, W. Aubert, jun., 
ndon. 
2156. ScaLes, H. H. Lake.—(W. L. Whitcomb and F. C. 
Hammond, United States.) 
2157. MouLD for Makino TumBLERs, C. Huelser.—(J. A. 
Tidmer, Germany.) 








D. M. Murrow, 


1lth February, 1890. 


2158. Party Puates, R. Gibbons, London. 

2159. Raitway Rams, F. H. Hodd, Reigate. 

2160. RUBBER or ComposiTION Tires for Bicycugs, J. 
Parr, Leicester. 

2161. Canpvesticks, G. I. Vickery, Bantry. 

2162. SHARPENING SLATE PeEncixs, &c., W. B. Marchant, 
London. 

2163. Sarety Swine Car Saitinc Boats, W. T. P. 
Pain, London. 

2164. CLoes and Raxs of Baskets, &c., T. Humphreys, 
Chorlton-cum-Hardy. 

2165. Automatic WATER GavuGes and Cocks, A. Pullan, 
London. 

2166, Gas Burners, F. Diemel, Manchester. 

2167. Steeve Link Fastentos, &c., 8. Ryder, jun., 


e. 

2168. SusPeNDER for Screens, &c., A. G. Hamilton, 
London. 

2169. Jormvers’ Cramp or FLoor-poc, W. Barnes, South- 
ampton. 

2170. SuHirt Front Preserver, W. Mitchell, jun., 
Southampton. 

2171. Entarcine Fert or Sitk Hats, J. Ditchfield, 
Denton. 

2172. MecHanicaL Switcu, H. Boardman, Bradford. 

2173. Nat and Tack Houper, G. Royle, London. 

2174. Season Ticket, &c., E. Almack, Streatham. 

2175. CuLtTivatinG LanD by Horse or STEAM PowER, 
J. Routledge, Huntingdon. 

2176. Eac Beater, J. Brown, Stockton-on-Tees. 

2177. Compass-carD, M. Lee, London. 

2178. Decoration of Looxine Grass, 8S. Gurney and 
C. P. Small, London. 

2179. Driving Hosnali.s 
Halifax. 

2180. Curtinc Leatuer, J. H. Milton, 8S. M. Bulley, 
and G. J. F. Hewerdine, Devonport. 

2181. ExpLosive Enoines, H. A. Stuart and C. R. 
Binney, London. 

2182. Apparatus for Horses’ Feet, J. and V. Dawkins, 
London. 

2183. Beartnes for CarpinG Enotes, H. Monie and 
8. M. Rutnagur, Manchester. 

2184. Fiats of Carpinc Encines, J. 
Entwistle, Manchester. 

2185. Boat-LOWERING Apparatus, G. G. Donald, North 
Shields. 

2186. Reversinc VALVE for Steam Pumps, E. Moniis, 
Waterford. 

2187. Feepinc Printinc Macuines, R. Cresswell and 

. Bloom, London. 

2188. FeRRULE for Umpre.ias, &c., E. H. White, 
London. 

2189. Heatinc Apparatus, C. Kendall, Kingston Hill. 

2190. Open Stoves or Fire Grates, E. W. Jobson, 
London. 

2191. Fasteninc Envevores, T. W. Mephan, London. 

2192. Macuine for Finisninc Nuts, G. Dunham, 


into Boots, J. Blakey, 


and W. A. 


London. 

2193. Joints for Leap Pirgs, &., W. Hughes and E. 
Gipprich, Liverpool. 

2194. FLower Markers, &c., E. Garver and E. Spencer, 
London. 

2195. Dyeine with Inpico, I. Braithwaite, Liverpool. 

2196, CARRIAGE Paps, G. L. Lavender, London. 

2197. ApHEsive Cement, W. P. Thompson.—(K. 
Korenar and F. Zwicker, Austria.) 

2198. Burners, G. L. Lavender, London. 

2199. Cores for ELectro-macyets, 8. C. C. Currie, 
London, 

2200. Orentnes of Fire Extincutsuers, J. L. Bradley, 
London. 

2201. Wick-@uipING W. Wortmann, 
London 

2202. CycLe Waxes, F. Westwood and W. H. Butler, 
Birmingham 


MECHANISM, 





2203. OpeRATING AuToMATIC DupLex Pump, F. Kuba 


gow. 

2204. JouRNAL Bearinos tor Macurinery, J. J. Wood 
London. 

2205. Rorary Steam Enornes, P. Colas, London. 

2206. Wasuinc and Dryinc Macurnery, E. D. Reeve, 
London. 

2207. REGULATING Gas to BunsEN Burners, W. Scollay, 
London. 

2208. Manuracture of Packine for Fiances, J. H. 
Fraser, London. 

2209. Cosmetic, M. Cook, London. 

2210. Nore-Book, &c., E. Edwards.—(G. Meisner and 
A. Gullman, Bohemia.) 

2211. Optica, Toy, G. Mackmurdie, London. 

2212, FirE-ALARM Systems, H. F. W. Lewis, Bristol. 

2213. Topacco Pires, G. A. Wood, London. 

2214. Arracuina Buttons to Dress, J. R. Green and 
A. Everton, London. 

2215. Cure for StaMMERING, &c., A. Schaefer, Londen. 

2216. Feepinc Apparatus for Printinc MacHinss, 
H. H. Shanks, London. , 

2217. TusuLous Steam Generators, R. Marshall and 
E. Fitzgerald, London. 

2218. SuRFAcE Conpensers, R. Marshall and E. Fitz- 
gerald, London. 

2219. TELEGRAPH PRINTING AppaRATUs, H. O. Rudolph, 
London. 

2220. Tusutar Cutter Latues, A. M. Clark.—(B. F. 
Zimmerman and Co., United States.) 

2221. Dircuinc and Excavatine Macaines, H. Carter, 

London. 

2. Manuracture of Lace, L. Lindley, London. 

2223. Construction of Giass Roortna, J. E. Rendle, 





2 
2: 


London. 

2224. Construction of Giass Roortne, J. E. Rendle, 

mdon. 

2225. CarryinGc Mitirary Equipments, H. F. Wood- 
gate, London. 

Exrractinc Iron from Ores, N. Lebedeff, 
London. 

2227. Lamps for Burninc Hyprocarsons, W. L. Wise. 
—+(F. G. Barthel, Germany.) 

2228. CarTripce Freepinc for Macuine Guns, L. F. 
Bruce, London. 

2229. Pneumatic Guns, &c., W. L. Wise.—(G. H. 
Robinson and G. H. Reynolds, United States.) 

2230. Excavators, &c., H. H. Lake.—(M. F. Smith, 
United States.) 

2231. CanpLe Hotpers, R. Thomas, London. 

2232. Frames for Lamp Ssapes, A. Kahn, jun., 
London. 

2233. Winpow Sasues, &c., H. H. Lake.—(C. F. Olcese, 
United States.) 

2234. — MECHANICAL MoveMENTs, 8. E. Nutting, 

ndon. 

2235. InFant’s Feepinc Borrues, H. H. Lake.—(J. W . 
Rose and C. C. Balston, United States.) 

2236. Mecuanism for Drivinc Tricycues, C. A. Rou- 
veyre, London. 

2237. Vapour Burners, L. 8. Calder, London. 

2238. DeoporisaTIon of HUMAN ExcreMENT, &c., C. W. 
Doughty, London. 

2239. Fastentnc CoLiars and Currs, H. C. Milligan, 
London. 

2240. Woop Avucers, H. Loftie, London. 

2241. Evecrric Votre Recorper, W. H. Robinson, 
London. 

2242. PREPARING Benzo from PeTroLeum, &c., F. 
Hlawaty, London. 

2243. VeHicLe for CHILDREN’s AMUSEMENT, W. H. 
Marris, Grimsley. 

2244. PERFORATING FIRE-LIGHTERS, C. G. Satterthwaite, 
Miles Platting. 

12th February, 1890. 

2246. Cocoa Urns, T. H. Russell, London. 

2247. Foot-poweR Hammer, J. P. Jones, Sheffield. 

2248. Urinisation of Tin-PLate Scrap, F. W. Harbord, 
Bilston. 

2249. Hanoinc Pictures, &c., W. Selley, Manchester. 

2250. SroprertnG Borries, R. Ramsbottom, R. Rear, 
and J. Pegg, Manchester. 

2251. Sprinc Cut.ery, J. J. Cockayne, Sheffield. 

2252. eames Sueep, &c., C. and H. Burgon, Shef- 
field. 

2253. CLEANING ToBacco Pipes, R. Cartwright, Wolver- 





hampton. 

2254. KnitrinG Macuines, A. Heidler, Manchester. 

2255. TRANSMISSION for TELEPHONIC and TELEGRAPHIC 
Sysrems,G. Macaulay-Cruikshank.—({ M. Schwalacher, 
Germany.) 
56. WATER and other Pipgs, J. Robbins, London. 

7. OPENING or CLosinc the Doors of Cass, F. J. 
Blake, London. 

2258. CHucks or Too.-HoLpERs, H., W., and G. Rose 
and J. H. Godman, St. Albans. 

2259. DovBLe-action Lock, M. Chapman, London. 

30. CAMERAS, J. Martyn, Southwold. 

SeELF-aDsusTING AsH Tray, &c., C. D. Slater, 









2261. 


London. 


2262. Pencit Hoiper and SHARPENER, J. Fairbairn 
and G. D. Jones, London. 

2263. GLaziINnG and Roorinc BuiLpincs, W. H. Heywood, 
London. 

2264. Lupricant, J. Green and G. Macdonald, 
London. 

2265. TREATING Vines, J. Pipe and H. D. Andross, 

ASZOW. 

}. CANDLEsTICK, H. H. Perry, Oxted. 

2267. TRAVELLING Baas, W. H. Jones, W. H. Jones, 
and B. H. Jones, Wolverhampton. 

2268. aes Damper for Wrappers, F. Bartleet, War- 

wick. 

9. Taps and VaLves, C. Thompson, Halifax. 

270. GaTes or Rances for Cooxine, H. Brooks, Man- 

chester. 

2271. Tip or Cap for Bortrt.es, P. M. Justice.—(W. H. 
Underwood, United States.) 

2272. OperaTina, &c., ELEcTRIC CURRENTS, A. C. Cock- 
burn and F, Teague, London. 

2278. Vottaic Cris, G. R. Postlethwaite, Bir- 
mingham. 

2274. INTERNAL RouLLeR TuBe Cutters, C. Wicksteed, 
Kettering. 

2275. VENTILATED Cyc_e Hose, J. J. Mason, Lincoln. 

2276. Rotier Rute, G. Atkins, near Birmingham. 

2277. Automatic Brakes for PERAMBULATORS, J. 
Higgins, Dublin. 

2278. Water Cort and Pire CLEANSING BotLers, the 
Western Coil and Pipe Cleansing Co., Baltimore. 

2279. CLEANING METALLIC SHEETs or PLatss, W. Goes, 

London. 

280. PrRintTING MAcHINEs, W. Millard, London. 

281. CrusHinc and Grinpinc Harp SussTances, J. 

C. Cole, London. 

2282. EXTINGUISHING Fire, A. J. Boult.—(G. Dickson 
and D. A. Jones, Canada.) 

2283. MANUFACTURE of O1L Gas, W. Hughes and E. 
Gipprich, Live 1. 

2284. Macuines for Repucinc Grain, J. Higgin- 
bottom, Liverpool. 

2285. — Pumps, W. P. Thompson.—{C. Atkinson, 
India. 

2286. Cases for Licut and Epce Toots, F. A. Crallan, 
London. 

2287. Hyprocarson Enarnes, H. J. Haddan.—(A. 
Spiel, Germany.) 

2288. Automatic Coup.ines for Wacons, J. Taylor, 
London. 

2289. ENnveLore or Cover for Borties, E. K. Law, 
London. 

2290. Foa SigNaLLinc Apparatus, W. B. Barker, 
London. 

2291. Ancuors, A. Turner, London. 

2292. ELevaTiInG Ferry Streamers, &c., A. Brown, 
London. 

2293. Frostine or OpscurtNG Gass GuLopes, W. H. 
Akester, London. 

2294. ReLeasinc Storrers of Borries, W. Wharldall, 
London. 

2295. Rartway Coup.inas, A. E. Schurr, London. 

2296. Propuctne Caustic Sopa, &c., J. C. Richardson 
and T. J. Holland, London. 
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2297. ELecrrotytic Apparatus, J. C. Richardson and 
T. J. Holland, London. 
2298. Exvecrric Cauis, &c., for Horexs, 8. Gardiner, 


Glasgow. 
2299. Tonacco Pipes, M. Drury, London. 
2300. Process for Preservixnc Eccs, D. Browne, 


London. 

2301. Woon Compinc Macurye, L. Allart, London. 

2302. Execrric Barreries, H. Weymersch and 
McKenzie, London. 

2303. Lorion for Curing Mance, H. Coker, 
Mitchell, and W. 8. Fosdick, London. 

2304. MecuanicaL Presses for Batinc Hay, 
Davison, London. 

2305. Friction Brake for Rattway VEHICLES, 
Fabian, London. 

2306. Macazines for Riries and SMALL ARMs, 
Morris, London. 5 

2307. Tupes for ApapTinc SMALL-ARMS for PRACTICE, 
R. Morris, London. 

2308. Restx, Acip Esters, H. Beck.—(B&. Schaal, 
Germany.) 

2309. FoLpinec Taser, L. K. Boyle, Lendon. 

2310. Avromatic DeLivery Apparatus, R. W. Page, 
London. 

2311. ComBrineD PorTFoLIo and Desk, F. W. Harris, 
London. 

2312. Extractine Tin from Trin Siacs, &c., J. Teague, 
London. 

2313. CONVERTIBLE CLOAKs and Grounp Sueets, R. 8. 
Milne, London. 


13th February, 1890. 


2314. Iypicatinc Pressure of Gases, W. M. Jackson, 
Manchester. 

2315. Ware BEAMING 
London. 

2316. Looms, J. Ainsworth, London. 

2317. Grarn Separator, L. E. Barbeau, London. 

2318. Enpiess Drivinc Banps or Ropes, W. Kenyon, 
sen., W. Kenyon, jun., G. H. Kenyon, and E. Kenyon, 
Manchester. 

2319. Game, J. W. Scott, Keighley. 

2320. Brick Makinc Macuiyes, 8. Denison, G. H. 
Denison, and W. Ward, Leeds. 

2321. Brick Pressinc Macuines, 8. Denison, G. H. 
Denison, and W. Ward, Leeds. 

2322. Lacinc and Lace Fastenine, A. W. Kershaw, 
Lancaster. 

2323. KitcHen Rances, C. H. Perrot, A. Habershon, 
and J. C. Richmond, Rotherham. 

2324. FASTENING WEARING APPAREL, H. J. R. Lowe, 
London. 

Rotary Harr Brusues, J. Westaway, Lewdown. 

Bund Furniture, J. Robertshaw, Manchester. 

Toy, W. C. Oldfield, London. 

232 Stirrup Srrap, E. W. Westbury and G. E. 
Lancelott, Birmingham. 

-—~ a Roors, F. Bosshardt.—{Hercelle-Leruste, 

rance. 

2330. BorDERED Fabrics for Lapies’ Skirts, J. Koerfer, 
Manchester. 

2331. Brackets and Enps for Dravucut EXxcLupDER, 

T. W. Pepin, Folkestone. 

32. Sroprers for Borries, G. White, London. 

3. Fiasa Lieut, J. T. Thompson, Liverpool. 

334. Moror for Sream and mens Power, J. Robson, 
‘ewcastle-on-Tyne. 

2335. Supports for Pictures, &c., C. Showell and F. R. 
Baker, Birmingham. 

2336. Maxine Lusricatinc Grease, H. Harford, 
South Shields. 

2337. ELECTRO-MAGNETIC Motors, G. R. Postlethwaite, 
Birmingham. 

2338. Dyernc Hats and Caps, J. Boardman and J. 
Higginson. 

2330. Gas Recv.ator, T. Thorp and T. G. Marsh, 
Lan ire. 

2310. Steam or other Fivip Vatves, J. T. Hailwood, 
Rochdale. 

2341. Maxvracture of Gases, F. Scudder and H. G. 
Colman, London. 

2342. Speepity Detacuinc Boats, J. Linkleter, Tyne- 
mouth. 

2343. Mecuanicat Stokers, T. Wrigley, Manchester. 

2344. Stanps for Trays, &c., T. Griffiths, Birmingham. 

2345. Crrcucar Scate Day Reckoner, J. B. Nichol- 
son, London. 

2346. Apparatus for the Testinc of Drarys, T. Kemp, 
London. 

2347. Primary Batteries, Sir C. 8. Forbes, Bart., 
London. 

2348. Sranparps for Wire Fences, T. D. Pearson, 
Wolverhampton. 

2349. Cut-orF Mecuanism for Siipe Vatves, T. Met- 

Ife, Bradford. 

2350. Tewnts Racquet, H. Johnson, London. 

2351. Avromatic Sarery Sautrer Letrer-sox, C. P. 
Kinnell, London. 

2352. Trpprinc CiGaRETTEs with Pure Sitver Lear, 
C. J. Singleton, London. 

2353. Prusn Imiration AstTracHan, F. W. Amsden, 
jun., and J. G. Major, London. 

2334. Automatic CLosinc TaBie, J. Sharp, Bourne- 
mouth. 

2355. Brusues, C. A. Tharle and J. I. Brown, London. 

2356. Packinc Foop for Transport, A. I. de Haan and 
L. D. Jacobs, London. 

2357. Topacco Pipes, &c., E. Davies and A. Eves, 
London. 

2358. Watcuw Case Bows or ATTACHMENTS, J. A. 
Heuston, London. 

2359. AuTomaTic Rar_roap Switcues, R. Haddan.— 
(N. Belcher, United States.) 

2380. Vrotrs, P. J. Masson, London, 

2361. Carp Hotper for Rotter Birinps, M. Rascher 
and J. Freyberger, London. 

2362. Watcu, F. man, London. 

2363. Sipe Licuts of Cass, F., C., and A. Forder, 
London. 

2304. PortaBLe Gatvanic Batreriges, A. L. Davis, 
London. 

2365. Manuracture of Srockinas, 8. Davis and F. 
Moore, London. 

5. Iypicatinc Apparatus for Vars, A. Leturque, 
London. 

2367. Lockine and Oreninc Boxes, &c., H. Farmer, 

mdon. 

2368. Grinpivc Knives, G. Cottrell and J. Hancox, 

mdon. 

2369. Movsr-Proor ATTACHMENTS for PIANOFORTES, 
L. Ktissner, London. 

2370. Skirt Protector, A. J. Boult.—{A. Dixon, 
Canada.) 

2371. MaNuFAcTURE of Bricks, &., C. H. Edwards, 
Liverpool. 

2372. Vatve, A. J. Boult.{S. C. McNeill and P. 
Clarke, Canada. 

2373. Looms, J. H. Fernie, Manchester. 

2374. Hince, A. J. Boult.—(C. W. Dunbar, Canada.) 

2375. Paper, H. Colley, Manchester. 

2376. Seepinc Macutvgs, A. J. Boult.—(7. H. Noxon, 
Canada.) 

2377. Trusses, J. Ford, London. 

2378. Stoves, T. Bailey, jun., London. 

2379. a Cars for Cuitpren, J. Robson, 

mdon. 

2380. Umprevias, A. W. Franklin, London. 

2381. Deine of Harry Sxrxs, &c., J. Koenigswerther, 
London. 

2382. Rotary Prore.iers, J. T. Marsh and T. 8. 
Trust, London. 

2383. Brackets, 8. Gurney, London. 

2384. Hor Air Encings, W. de la Touche, London. 

2385. Wire Trouser Hancer and Srretcuer, T. F. 
Stack, London. 

2386. PorTaBLE Booxstanps and Writinc Desks, T. 
Robb, Glasgow. 

2387. Window Sasu Recuator, J. Pollock, London. 


R. 
Cc. 
R. 
P. 
R. 


Macuixes, J. Sunderland, 
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2338. Furr AGITATING ARRANGEMENT, B. H. Thwaite, 
Liverpool. 





2389. CoIN- FREED APPARATUS, 
Glasgow. 

2390. Precirrtatinc Gop in the Process of its Ex- 
TRacTION, J. Buchanan, jun., Glasgow. 

2391. Ciippinc Apparatus, D. A. M. Stuart and J. 
Baird, Glasgow. 

2392. ReeauLatinc Sreep of Gas, H. Sumner, Not- 
tingham. 

2393. Suow Cases for WALKinG Sricks, J. Rapson, 
Warrington. 

234. Door Knyors, B. Field and F. R. 
Birmingham. 

2395. Securtne Steeves to the Wrists, J. Ainsworth, 
London. 

2396. Putters, W. Blackband and H. R. Lunn, Bir- 
mingham. 

2397. Securtne Knoss, W. Blackband and H. R. Lunn, 
Birmingham. 

2398. ENAMELLING, W. H. Aston, Worcester. 

2399. Stone Breakers, J. W. Lodge and B. L. Fletcher, 
Halifax. 

2400. Suprortinc SHeets of Gass, T. W. Helliwell, 
Halifax. 

2401. Apparatus for TEACHING M. L. 
Wilson, Bradford. 

2402. Automatic FREEING Ports, J. W. Butterworth, 
Barnsley. 

2403. Wes Hatter Heaps for Horses, C. Williamson, 
Preston. 

2404. Evecrricat Switcues, F. Bathurst, London. 

2405. Sowinc Sreps, &c., H. P. C. J. Kronman, 
Kingston-upon-Hull. 

2406. Frre-escape, &c., L. C. Strange and FP. V. 
McMahon, Waterford. 

2407. Dress Sarrt Front, &c., Prorector, B. 
Spittle, Wednesbury. 

2408. AppLiances for Fret-sawinG, A. H. Broadbent, 
Liverpool. 

2409. Unions for Connectinc Tuses, &c., L. Watson, 
Middlesbrough-on-Tees. 

2410. Evevator Buckets, I. Jackson, Manchester. 

2411. Dyernc Corton, T. Ingham, Manchester. 

2412. Forks for VELocIPEDEs, F. Westwood, Birming- 


J. G. Cumming, 


Andrews, 


NOTATION, 


Ww. 


am. 

2413. SeLr-FEEDING Brusues, D. H. Croll, Hereford- 
fordshire. 

2414. Workine of Drawine, &c., Rotiers, J. Hall, 
Bradford. 

2415. EMRELLISHMENT of Patm Lear Fans, H. J. 

rée, London. 

2416. Crusninc and Leacuinc Mitts, C. W. Guy, 
London. 

2417. Carpet Fasteners, T. Moore, London. 

2418. FoG-stIGNaLLinc Apparatus, C. H. 
Fargate. 

2419. PLacinc Foc Sienats on Rarxs, G. E. Lucas, 
London. 

2420. PortaB_e Foiprne Taste, C. and G. E. Asprey, 
London. 

2421. Packrnc Materia, W. Holzer, London. 

2422. Bovquvet Hotpers, A. Beschoren, London. 

2423. Raisinc SUNKEN VeEssELs, R. P. Wylie, Glasgow. 

2424. TorReFyING, &c., CeReaLts, W. R. Clarke, 
London. 

2425. PHoTOGRAPHIC Suvutter, E. Galopin, London. 

2426. Macuine for Detiverine Tickets, A. J. Boult. 
—+(F. Bisson and C. Bal, France.) 

2427. Treatinc So.utions for Evaporation, A. Fryer, 
Manchester. 

2428. CLEANING Grease from Tix, 8. B. Bowen, 
Liverpool. 

2429. Apparatus for REGULATING the Fiow of Gas, H. 
K. Hiller, Liverpool. 

2430. Lock Nuts, W. Fenwick, Manchester. 

2431. Fincer Protector, G. A. Knight and A. F. 
Lloyd, London. 

2432. Nirrate of Ammonia, A. M. Chance and H. W. 
Crowther, London. 

2433. Cycies, J. Marriott, London. 

2434. Means for Impartine the Rupments of Epuca- 
TION, J. Setten and F. Durward, London. 

2435. CIGAR-HOLDER, J. W. Thomas and E. R. Gay, 
Cardiff. 

2436. Sarery Tarcet, W. A. Miller, Edinburgh. 

2437. WALKING-sTicKs, A. Barker and H. Wilson, 
London. 

2438. Lever Hoox for Umpreiias, E. Edwards.— 
(F. G. T. Reimann, Saxony.) 

F. Roberts, 


2439. ELecrRicaL ACCUMULATURS, 
London. 

2440. Srretcuers for Trousers, B. J. B. Mills.—/. B. 
Granjon, France, and F. de Morsier, Switzerland.) 

2441. Drivinc Putieys, J. Mackie, London. 

2442. Currs for Surrts, E. Gifford, London. 

2443. Topacco Pires, H. Mosley, London. 

2444. DispLayrtnc Pictures, E. K. Purchase, London. 

2445. Heaps of Screws, A. Osborne, London. 

2446. Maxine Soap, A. and E. des Cressonnieres, 

mdon. 
2447. Capsu.es for Borties, C. Cheswright, London. 
2448. en or Cosine Borties, C. Cheswright, 
ndon. 

2449. Lever Hann es, W. Blakely, London. 

2450. TrREaTING CEREALS, F. Dorr, London. 

2451. Securrnc Buttons on Boors, &c., G. H. Jones, 
London. 

2452. CoiIn-FREED DyNAMOMETER, C. A. and A. Barrett, 
London. 

2453. Fire-pLaces for Heatinc APARTMENTS, C. M. 
McMahon, London. 

2454. ApverRTisinG, M. Grieten, London. 

2455. Locks, &c., W. R. M. Thompson.—(A. K. Leitch, 
Ceylon.) 

2456. Steam Insectors for Locomotives, &c., J. Des- 
mond, London. 

2457. Means of Curtinc-ur Meat, T. Williams, jun., 
London. 

2458. Compinep WaTER Motor and Sewace Pumps, 
J. Downton, London. 

2459. RecuLatine Apparatus for Gas Supp.y, L. Petit, 
London. 

2460. TRovATOLO—MEDIcINAL CompounD, H. J. Sed- 
way, London. 


Wood, 


8. 





15th February, 1890. 


2461. Boat’s Pivuec, V. W. Sworn, Southampton. 

2462. Reversiste DovsLte Serree, R. Waycott, 
Paignton. 

2463. FERRULE with Screw Fastenine, J. E. Hayward, 
Birmingham. 

2464. Execrric Licut Fittines, C. M. Dorman and R. 
A. Smith, Manchester. 

2465. Measurine Taps, J. L. Corbett, Glasgow. 

2466. Coo.inc Liquips, J. W. Hartley, Stoke-on-Trent. 

2467. Curtains Hooxs or Susrenpers, C. Whitley, 
Birmingham. 

a ae ATTACHMENT for Cycies, F. W. Preston, 


2469. RIFLE Butzets, G. Hookham, Birmingham. 
2470. ProreLiers for the Use of Swimmers, G. Gay, 


mdon. 

2471. AERATION of Beers, Wines, &c., B. J. Sharp, 
London. 

2472. Protrectinc Trousers from Mup Sptasues, H. 
James, Sheffield. 

2473. Cuimneys of Open Fire-piaces, J. Bennison, 
London. 

2474. Cuip for Fasteninc Sueets, &c., to RoLvers, 
T. Speers, Belfast. 

2475. Puns, T. J. Read, Newcastle-on-Tyne. 

2476. Fustpte Cut-ours for EvecrricaL Circuits, 
A. H. Walton, London. 

2477. Exrraction of Tin from Sxacs, T. Teague, 


voran. 
2478. Metatiic Pacxrne for Piston-rops, P. Roberts, 
Bristol. 


2479. Prope.iine Suips, J. H., F. E., and E. A. F. T. 
de Mattos, London. 

2480. Matcu-HoLpERs, W. N. Spooner, London. 

2481. HANDKERCHIEF - BOXES, L. Ritchie and E. 


Gribbon, Belfast. 
2482. Maxine Breap and Conrectrionery, J. Adair, 
Waterford. 





2483. Wepcr for PERMANENT Way, W. J. Thompson, 
Liverpool. 

2484. Propucine a Fiasn of Artiriciat Licut, J. 
Martyn, Southwold. 

2485. Puorocrarsic Negatives, W. H. Humphries 
and E, A. King, London. 

2486. Propucinc AERATED Waters, 0. Avedyk and E. 
Halot, London. 

2487. Apparatus for Makina Borries, J. McMillan, 
Glasgow. 

2488. Fisuinc Rops, A. Henderson, Liverpool. 

2489. Frames for Spryninc Fiax, J. V. Eves, Man- 
chester. 

2490. Stereotypes, E. Edwards.—(/. Wehkmann and 
P. Muller, Germany.) 

2491. IysuLaTiING ELecrric Wires, W. Gritten and A. 
Parmley, London. 

2492. CLeanine WuHeEE s, R. Peters, London. 

2493. Lamps, J. T. and T. Woodward and J. Thomp- 
son, London. 

2494. Hanp Presses for Bricks, &c., R. H. Robinson 
and W. Jackson, London. 

2495, FunNELs or Curmyeys, E. H. Morgan, London. 

2496. ELecrricaL Conpuctors, J. B. King and T. E. 
Bickle, London. 

2497. Fotpine Crates, W. Bruce, London. 

2498. Krres, E. H. Hendrey, London. 

2499. Corron Dye Srurrs, H. H. Lake.—(K. Ochler, 
Germany.) 

2500. Corsets, C. Bayer, London. 

2501. Carts, R. Wright, London. 

2502. Apparatus for Heatine, &c., Fiuips, W. R. 
Renshaw, London. 

= E.ecrric Arc Licuatinc, L. Sanderson, Lon- 
on, 

2504. PROPELLING VEHICLES by Evecrricrry, F. Wynne, 

mdon. 

2505. Rerricerators, W. Mueller, London. 

2506. Execrric Batreries, E. C. F. Verschave and A. 
Baron, London. 

2507. PotyconaLLty SHarep Batusters, E. Cutlan, 
London. 

2508. PLasTERERS'’ LaTHinG, B. 
London. 

2509. Stocks for Borine Birs, J. Gutmann, London. 





G. A. Westerdahl, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





417,282. Parer Pucr Macuine, J. W. Reed and C. H. 
Martien, Sioux Falls, (Dak. Ter.) 8.D.—Filed June 
15th, 1888. 

Claim.—In a machine to pulp sawdust, the combina- 
tion, with the steamer having the interior closed 
chamber surrounded by the steam jacket, of the pair 
of similar corrugated intermeshing rollers journalled 
in bearings within the chamber, the shaft of one of 
which is extended at one end to the outside of the 
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steamer through a stuffing box and provided with a 
drive pulley, and the elevator within the chamber, 
operated by sprocket wheels on a shaft journalled in 
bearings within the chamber, one end of which shaft 
is extended through a stuffing box to the outside of 
the steamer and provided with a drive pulley, sub- 
stantially as and for the purpose described. 


417,287. Process ror Makinc BLeacnine Powper, 
E. Solvay, Brussels, Belgium.—Filed February lAth, 
1889. 

Claim.—The process of making bleaching powder, 
which consists in passing a mixture of chlorine and 
carbon dioxide through a dilute solution of chloride of 
lime with the separation of the carbonic acid, then the 
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decomposition of the liquid chloride of lime by the 

pes pr acid popes and finally the formation 

of solid chloride of lime by means of - rich chlorine 

gas obtained, substantially as described. 

417,323. Tuse Expanper, W. D. John, Scranton, Pa. 
—Filed April 24th, 1889. 

Claim.—The within-described improved article of 
manufacture, consisting of a perforated flanging tool 
A, formed of several longitudinal segments a, a binding 
spring B, seated in an annular recess formed in the 
enlarged cylindrical portion of the tool, an annular 
abutment F, an annular shoulder H, forming an inter- 
mediate annular groove E, a rounded and tapered 
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annular shoulder H'! on the end of the reduced portion 


417.323. 











of the tool, and an annular groove between the 
shoulders H H', all as specified. 


417,321. Rov Packino ror Vacuum Raitway Brakes 
Gresham, Manchester, County of Lancashire 
England,—-Filed January 5th, 1889. 
Clain.—The combination, with the cylinder «2, pro- 
vided with a flanged bush «, through the piston rod 








plays, the skeleton cap ¢®, secured to the end of the 
cylinder «2, and the perforated ring «5, of the packing 
ring ¢, provided with outwardly projecting marginal 
flanges ¢', the end flanges being clamped one between 
the ring and the bush and the other between said 
ring and the skeleton cap, substantially as set forth. 
417,340. JournaL Bearino, W. S. Scales, Bvevett.— 
Filed April 16th, 1889. 

Claim.—A bearing for journals, &c., consisting of 

balls or rollers arranged about the journal, said balls 





or rollers having yielding partitions interposed there 
between, substantially as set forth. 
417,425. Banp-saw Putey, J. R. Hoffman, Charles- 
ton, W. Va.—Filed June 7th, 1889. 
Claim.—As an improved article of manufacture, a 
band-saw pulley provided with a rectangular peripheral 


[417.425] 





groove, the said groove being at one side of the centre 
of the pulley, whereby equal tension will be obtained 
upon the edges of the saw, and the teeth of the saw 
permitted to project beyond the pulley, as specified. 
418,029. Avromatic VALVE AND IGNITER FOR GaAs 
NainEs, BE. Korting, Hanover, Prussia, Germany. 
—Filed April 1st, 1889. : 
Claim.—In a gas or vapour engine, the combination 
of the main valve casing, which has one orifice for the 
admission of combustible gas or fluid and another for 
the admission of air, a valve for closing the gas or fluid 
inlet, and a valve for closing the air inlet, both 
mounted upon a common valve stem, together with a 
piston, also mounted on the said valve stem and 
operated by the varying pressures on its opposite sides, 
ly as described. In a gas or vapour engine, 
the combination of the main valve casing, which has 
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one orifice for the of bustible gas or 
fluid and another for the admission of air, a valve for 
closing the air inlet and another for closing the gas or 
fluid inlet, both ted on a valve stem, 
together with a piston which operates said valve stem 
through the varying pressure of the gases within the 











valve casing, and the spring which acts on the stem 
substantially as described. 








Fes. 28, 1890. 





THE ENGINEER. 


165. 








H.M.S. TRAFALGAR. 


Tne Trafalgar and the Nile, sister vessels, precisely simi- 
Jar to one another in dimensions, tonnage, and armament, 
represent & class hitherto unknown in the British Navy, 
although they bear some resemblance to the Dreadnought 
in general design. They are first-class twin-screw, turret 
pattleships, but totally distinct from the Victoria and Sans- 
pareil, the last completed ships of this nature. Whilst 
jeading this description, we would suggest a reference to 
the drawings showing the position of the armour upon the 
vessel, both in elevation, plan, and section. A study of 
the same will facilitate the explanations given. 

Mr. W. H. White, the Director of Naval Construction, 


in his paper read at the Institution of Naval Architects 
jast year, gave most concisely and clearly the reasons | 


which led to the design of the Trafalgar. In the Admiral 
lass, the separation of the heavy gun positions, from a soli- 
tary armoured citadel in the centre of the vessel, to either 


| 
| 
| 
| 





either extremity of the citadel, and just within its para- 
bolic bulkheads, are fixed the turrets upon turntables, 
mounting each two 67-ton guns. The box battery has 
5in. armour at its cetagonal ends, and 3in. armour—an 
afterthought—along the sides. These are the principal | 
features of improvement displayed by the Trafalgar as com- 
pared with her predecessors, whether turret or barbette. | 

But we must proceed to describe the vessel more par- | 
ticularly. The Trafalgar is 845{t. long between the 
perpendiculars, and 78ft. broad. The load draught of | 
water will be 28ft. forward and 29ft. aft when equipped | 
for sea, and the displacement 12,600 tons. It will be | 
observed that there is a discrepancy between these 
figures and those previously published. This is due to | 
the increase of weight requisite to provide shields and 
gun-mounting equipment, also extra ammunition, for the 


|six 4°7in. quick-firing guns, which have replaced the 


Sin. breech-loading guns originally intended for the 
Trafalgar, and also to the 3in. steel armour, which has been 


extremity, fore and aft, had already been cairied cut; and | placed upon the sides of thebox battery, and which is, 
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between them on the inner end of a cast steel sleeve 
about 12in. long. Within these frames, and behind the 
belt armour only, is 4 second system of lightened plate 
frames, 3ft. deep and 4ft. apart, on the inside of which 
the outer bulkhead of the coal bunkers is rivetted. The 
strength of the armoured side is thus exceptionally great. 
The total thickness of wall is 4ft. for armoured citadel, 
belts, and turrets, and 5ft. for the armoured ends of belt. 
The Trafalgar has a ram bow. The stem, which is of 
cast steel, hollow and filled with teak on either flank, to 
give elasticity, is strengthened in wake of the projecting 
portion under water by a horizontal prow consisting of 
two 5in. armour-plates. 

The engine and boiler rooms are divided at the middle 
line of the ship by a water-tight tunnel 10ft. 6in. wide. 
The upper part of the tunnel forms a passage for commu- 
nication between the ends of the ship, and also for the 
transport of ammunition through the deck above for the 
auxiliary armament; this is popularly called ‘“‘ Commer- 
cial-road.” The lower part forms the magazines 
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Deck level of 
“Admiral” class 





| \ 
Deck level or free board of =. is almost the same as that of ‘Admiral’ class 


about Hf feet above water; hence 4» above drawing the position of the former ship 1s 
considered to be above 6 Feet higher than that of she Jatter 


room for that immensely important adjunct, an auxiliary 
battery, had been provided between the two barbettes, an 
impossibility in ironclads of the Inflexible or Dreadnought 
class; but the position of the armcur upon the Admirals 
was so singularly faulty that it had been universally con- 
demned by naval experts. It practically consisted of 
cnly a narrow streak along the sides for 140ft. at the 
water line, two little annoured pipes to protect the 
magazine trunks, and 
Sin. bulkheads at the 
ends of the battery, 
not on the sides, 
besides the heavy 





armour which — pro- 
tected the barbettes 
and their bases. === 
Thus the  barbettes 
ran the chance of being 


as we said before, an increment to the original design. 
The normal coal storage is £00 tons, which is carried in 
fore-and-aft bunkers, extending from the fore end of her 
double bottom to the after end of the engine room. The 
Trafalgar is fitted with twin screws, each driven by an 
independent set of tiple expansion engines by Hum- 
phreys and ‘Tennant, with three vertical cylinders, 
respectively 44in., G8in., and 79in. in diameter, of the 





themselves and the shell rooms of the ship, 

The Trafalgar is well subdivided into water-tight com- 
partments as follows :—In the double bottom, 40; below 
the protective deck and before the double bottom, 13; 
abaft it, 18; and in the hold, in the wake of the double bottom, 
49; or a total of 120 water-tight compartments below 
the protective deck. On this deck, before and abaft the 
armoured citadel, there are fourteen such compartments. 
As these would be 
filled with stores, it is 
contended that they 
would give consider- 
able buoyaney to the 
relatively limited un- 
armoured ends of the 
ship if riddled by 
shot. As a matter of 
fact, itis aseeited that, 











bodily displaced by 
the possible bursting of 
a shell beneath them; 
and the — engines, 
boilers, magazines, and 
hull generally, were 
but feebly protected 
by the narrow. ar- 
moured belt; whilst 
the auxiliary battery 
had earned the un- 
enviable cognomen 
of the “ slaughter- 
house,” from the cer- 
tainty that its thin 
walls would leave the 





gun detachments to 
be destroyed piecemeal by the enemy's quick-firing 
guns, The design of the Trafalgar, however, 


neutralises most of the objectionable features found 
in the Admiral class. In it there is a vast pro- 
tected womb covered with a broad armoured belt, 
280ft. long, reaching from 5ft. 6in. below the water- 
line to 8ft. above; and upon it another citadel proper, 
141ft. long at the sides of the ship, but having an extreme 
length from the centres of the curved bulkheads of 193ft. 
reaching upward. another Sf{t., making the whole actual 
depth of the citadel armour 16ft. 6in. Combined with 
these protective armoured sides, which are covered with 
compound plates from 18in. to 8in. in thickness, are massive 
bulkheads of the same material 14in. thick, and armoured 
decks of 8in. steel, at the level of the top of the belt, and 
covering the unarmoured ends of the vessel, forward and aft, 
from the extremities of the base of the armoured womb. 
These ends are only 58ft. long, hence the whole of the ship, 
with the exception of two short unimportant portions at the 
bow and stern above the steel armoured deck, is practically 
invulnerable, and not only presents an unequalled fight- 
ing platform for its monster 67-ton guns, but one which 
could only be pierced by the heaviest weapons known. 
Thus there is, in point of fact, no comparison whatever 
between the Admiral and Trafalgar classes, as regards 
impenetrability, and the security of the guns and crew. 
But the value of the latter vessel is still further enhanced 
by an armour-plated box battery which is superimposed 
upon the citadel, and which contains the auxiliary arma- 
ment. This battery is 110it. long, and beyond it, upon 





























"NILE ano TRAFALGAR’ 


collective power of C000 horses for each set. The weight 
of this machinery is 10°20 tons. The crank and propeller 
shafts are hollow, and made of compressed steel. The 
diameter of the screw propellers is about 16ft. The boilers 
are six in number and of cylindrical form, the shells being of 
Siemens-Martin steel, and the furnaces, of which there 
are four to each boiler, corrugated. The speed of the 
Trafalgar is 15 knots on the measured mile with natural 
draught, and 16} knots with forced draught. The steam- 
ing distance under full power is 1070 knots, and at 10 | 
knots speed 6500 knots. 

The construction of side behind the thick armour 
consists of two thicknesses of skin, the outer of €01b. and | 
the inner of 301b. per square foot, rivetted to plate and | 
angle frames 2ft. deep and 2ft. apart. On the inside of | 
these frames plating of 20lb. per square foot is worked, | 
and the belt and citadel armour bolts are hove up ' 


| placed on the. deck beneath. 


should the unprotected 
forward end be 


en- 
tirely filled with 
water, the resulting 


sinkage would only 
a‘nount to 3iin. 

The armament of 
the Trafalgar consists 
of the following 
weapons : Four 
13lin. 67-ton — steel 
breech-loading guns in 
turrets, six 4°7in. 
Armstrong quick- 
firers, eight 6-pounder 
Hotchkiss quick-firers, 

__, ten 3-pounder Hotch- 
machine guns, and eight torpedo 
dischargers. The turrets for the 67-ton guns are built 
upon each end of the main citadel, which is subdivided 


kiss quick-firers, 


| into three compartments by steel bulkheads, a further 


provision against the action of splinters, or the spread of 
portions of exploded shell. Within the limits of the 
armoured belt, and cireamferentially to the parabolas of 
the boundary bulkheads, they are armoured to the thick- 
ness of 18in., with thick teak backing and inner skin, 
amounting altogether to 4ft. of wall. 

An engraving of the turret mountings, with guns in 
position, is given, in dotted lines, as compared with the 
barbette mountings of similar guns for the Howe, 
Camperdown, and Anson. The engraving shows a pair 
of 67-ton breech-loading guns, worked and loaded by 
hydraulic machinery, as for barbette mountings of the 
“Admiral” class; also with turret shown dotted, and 
parabolic citadel armour, as in the Nile and Trafalgar. 
The turret is turned by a pair of hydraulic engines 
These engines are 
controlled by a train of starting and reversing sear 
terminating in a wheel brought conveniently near to 
the hand of No. 1, wh» lays the gun and directs 
the firing from the sniall sighting hood on the turret roof. 
The hydraulic turning en; inessact upoa a fixed rack 
attached to the deck. The gun slides, carriages, elevating 
gear, ammunition hoists, &c., are similar both for barbette 
and turret mountings. The only real difference is that 
in the turret arrangement all the small gear for effecting 
the movements of the mechanism must be carried cne 
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stage higher to reach the sighting towers. This engraving 
shows very plainly the additional gun command which is 
obtained by the barbette as opposed to the turret system. 
In it, the vessel fitted with the turret is assumed to be 
occupying a position upon the paper about 6ft. higher 
than the barbette, yet the gun’s position is normal in both 
eases. To this low “command” was due the damage 
done to the foreeastle of the Trafalgar during the recent 
trials of her heavy guns. The 67-ton guns of the Trafalgar 
employ a maximum charge of 630 1b. of prismatic powder, 
and the projectile, which weighs 1250 lb., and has a velo- 
city of 2030 foot-seconds, penetrates at a distance of 1000 
yards 28-4in. of armour-plate. 

The 4°724in. Armstrong quick-firing gun now fitted 
to the auxiliary batteries of the Trafalgar ssesses 
special interest, as this is the first time it has been 
mounted in a vessel of the British Navy. The only 
specimens hitherto mounted were upon the Teutonic, a 
subsidised mercantile cruiser, at the review last August. 
We give on page 173 engravings of the gun with its gear and 
ammunition, also of the shield which protects the gun 
detachment. This shield has been moditied lately for the 
Trafalgar, the sloping top having been made horizontal 
and pivotted to the top of the port sill. The alteration is 
not shown in the drawing. The gun hasa weight of 41 ewt., 
charge of 12]b. of smokeless powder, projectile 45 lb., 
muzzle velocity 2250 foot-seconds, and penetration into 
10-7in. of armour-plate ; the total weight of cartridge is 
about 70 lb. It fires twelve rounds per minute. The 
breech isclosed on the interrupted screw system, 
and to render the closing and opening more easy 
and rapid, the breech block is formed in two steps, 
both of which have portions of an interrupted screw 
on their surfaces, the threads on one step stand- 
ing longitudinally opposite to the blank spaces on 
the other. The breech block swings rapidly into place, 
and is secured by a small turning movement. The gun 
is fired by electricity, the mechanism for that purpose 
being simple and ingenious. In the base of the cartridge 
case is screwed an electric primer, against which an 
insulated steel pin, carried in the axis of the breech 
block, presses. This pin is in communication with the 
electric wires, which carry the current to fire the primer, 
only when the breech block is closed, and secured by 
turning the lever downwards against the rear of the block. 
The circuit is closed and the charge fired by pulling the 
trigger of a pistol handle, arranged in a convenient posi- 
tion close to the sights. In case of failure of the electric 
firing gear, each gun is also fitted with an independent 
percussion lock. The gun is mounted in a rocking slide, 
in which it can only move in the direction of recoil. 
Fixed to this rocking slide is a combined spring and 
hydraulic buffer arrangement, which serves both to check 
the recoil and also to run the gun out again after dis- 
charge. An arm projects downwards from the breech of 
the gun and is attached by a nut to the ram of the 
hydraulic recoil press. The gun itself has no trunnions, 
but slides in the rocking slide to the extent of the recoil, 
which is only 9in. 

The action on firing is as follows:—The gun slides back 
within the rocking shde, the recoil being transmitted by 
the arm to the recoil press, where it is absorbed; the 
spring in the second cylinder is at the same time com- 
pressed. As soon as the recoil is absorbed the spring 
begins to act, and pushes the gun back along the rocking 
slide to its first position. The elevation and depression 
of the gun requires very little power, as the gun and 
working slide are accurately balanced on their trunnion 
bearings. The rack and pinion gear for this purpose is 
worked by an elevating hand wheel close to the train- 
ing wheel. A “shoulder crutch” is provided, and the 
piece can be handled by a single man with the same ease 
as the small Hotchkiss 6-pounder. 

A very substantial shield of steel, 4}in. thick, is pro- 
vided in front, but further protection is afforded to the 
gun detachments of these guns on board the Trafalgar, by 
a system of folding 3in. steel shields, which hinge back- 
wards upon gigantic steel hinges, and which fold tightly 
against the segmental shields, as they revolve with the 
gun, in any position. The ports are slightly coned as 
sponsons, thus :— 





and the gun can be trained to almost eny angle, whilst 
the folding screen entirely prevents a stray projectile 
finding its way in. 

The Trafalgar is not only the largest, but the most 
costly ship yet built for the British Navy. It is stated 
that the cost of her hull, fittings and equipment, amounts 
to £686,000; her propelling machinery, £94,000; gun 
mountings, £46,278; torpedo gear, £3100; and guns, 
£56,340; making a grand total of £885,718. This sum 
represents twelve first-rates of the year 1800, seven of 
1840, and three and a-half of 1859 with engines! The 
Trafalgar is all but completed, and it is anticipated that 
a few weeks will see her in readiness as second flag ship 
for the Mediterranean. 

The gunnery trials of the ship, which were postponed 
on Friday in consequence of the fog, took place on 
Saturday, the 22nd, outside the Warner lightship, pre- 





vious to her hoisting the flag of Rear-Admiral Lord 
Walter Kerr, second in command of the Mediterranean 
Squadron. In the Admirals the loading from below of 
the ammunition cage with the two half-charges of powder 
and the projectile is performed in the same compart- 
ment, rad 4 in consequences one operation has been fre- 
quently found to interfere with the other. The projectile 
is also rammed downhill into the cage at the loading 
angle of 12} deg., whereby great difficulty has occasion- 
ally been experienced in controlling it, or, in other words, 
preventing it from striking heavily against the stop which 
determines its position in the cage. In the Trafalgar, on 
the other hand, the shot is rammed uphill by a hydraulic 
rammer, while the charges are simultaneously forced 
downhill into the cage by hand from the opposite side. 
At the gunnery trials on board the Camperdown a new 
valve was fitted to the piston, in addition to the ordinary 
valves, for the purpose of relieving the violent pressure 
which is instantly set up in the hydraulic presses by the 
recoil of the gun; and so satisfactory were the results 
under test, that the auxiliary valves have since been 
universally adopted. The pressure upon the recoil 
valves at once sank from 34001b. to 27001b. on the 
square inch. But us even the reduced pressure was 
sufficiently enormous to distress the affiliated pipes used 
for running the gun out and in, a new non-return valve 
was submitted to experiment on Saturday in connection 
with the left gun in the after turret. The valve was 
fitted at the rear end of the press, and as it closes 
instantly when a round is fired, the recoil pressure is 
thereby confined to the recoil presses, and no pipe can 
be subjected to a severer ordeal than the working 
pressure of 1000]b. The device answered its purpose so 
well that not a single fracture or leakage happened to 
any of the hydraulic connections from first to last. 

Tke ship got under way from the anchorage shortly 
after nine o'clock under satisfactory atmospheric condi- 
tions, and with just sufficient motion in the water to 
impart a lively roll to the ship as the engines were slowed 
down for firing. The number of officers and experts on 
board was considerably less than on the previous day, 
when the fog prevented the trial from taking place. The 
ship was in charge of Captain Markham, and the gun 
trials were under the superintendence of Captain Dom- 
ville. The Construction and Ordnance Departments of 
the Admiralty were represented by Mr. W. H. White 
and Lieutenant Jellicoe, R.N., and the Elswick Com. 
pany by Commander Lloyd and Mr. Edwin Donn. 
Admiral Lord Walter Kerr and Captain Carr, of 
the Devonport gunnery ship, were also in attend- 
ance, and, in consequence of the crucial tests to 
which the structures and deck fittings of the hull 
were to be subjected, the principal local constructors 
were present. In fact the ship itself, as well as the guns 
and gun mountings, was placed upon its trial. It has 
been frequently asserted that the 67-ton gun could not be 
fired in a fore-and-aft direction without tearing up the 
deck and producing other mischief, and in previous trials 
the Admiralty were reluctant to subject a ship to the in- 
exorable conditions of a naval engagement for merely 
experimental purposes. In the present case, however, 
the Director of Naval Construction insisted that the 
question should be set at rest, and it may be confidently 
said that no previous vessel was ever submitted to so 
severe and exacting an ordeal as the Trafalgar on 
Saturday. The programme originally drawn up for the 
firing was arrang<d so as to begin each series of charges 
with a tentative round delivered at €0 deg. before the 
beam, but to save time the preliminary rounds were dis- 
pensed with and firing at close quarters was carried out in 
the following amended order : 


Fore Turret. 


Gun. | Charge.! 




















Direction. Elevation. _ Recoil. 
| Ib. | deg. 
Right ..| 315 | 75deg. before port beam... | 3 14} 
* ae | ae ee uy of it 
Right ..| 315 75 deg. before starboard beam Horizontal 13 
Left 472, |Ahead.. .. .. nt 1 294 
Right ..| 472} | 82}deg. before starboard beam j 29 
Left | 630 BR iis ck. kd ap aie ae 3 47 
Right 630 | 67 deg. before starboard beam 1 | 4 
Left 630 Starboard beam > +s oF 13 52 
Right 630 vy - os ; 13 49 
AFTER TURRET. | 
Left 30 deg. abaft port beam .. .. Horizontal 14 
bls 10 deg. before port beam 1 26 
j- CO” eae eee 7 | 283 
a | 5 deg. before port beam.. .. 10 1 29: 
n | 10 deg. ~ Patt ee 13 32 
” 20 deg. . ~ eerie 3 27 
a 10 deg. a Horizontal | 443 
Right Starboard beam “4 Unknown 
” -+| ” ” 3 ” 
sila | >» +i fee ae 
Left. J soon 0 | 


The same official report says :— 

“The projectile used was a Palliser shell, 40in. long, 
and weighing 1250)b. It will be observed that the 
firmg began with half-charges of slow-burning cocoa 
powder, and it need only be said that at the end of the 
first series not the slightest injury was recorded, the only 
incident being the whiffing to sea of some wooden chocks 
beneath the cathead. The first round with three-quarter 
charges blew off a butterfly nut attached to one of the 
cable covers, while in the next round the blast got under 
the loosened plate and carried it away, besides detaching 
a whelp on the barrel of ‘the capstan. So far everything 
had passed off satisfactorily. The series of full charges, 
instead of being, as was at first proposed, cautiously 
introduced with rounds discharged €0 deg. and 75 deg. 
before the starboard beam, was heroically begun with a 
round fired directly ahead, with only 8 deg. of elevation. 
The immense rush of gas caused a depression of about 
2in. in the deck near the water ridge in front of the 
turret, bending a beam below and fracturing one of the 
stanchions on the forward mess deck. This was the only 
important injury suffered by the ship, and as none of the 
steel work permanently suffered, the result was an 
agreeable surprise for all concerned. The next shot 
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a; 


shaved off a bit of the windlass bed as neatly as if 
performed by a workman’s tool, and showed very plainly 
that the extra strake of planking requires to be bevelled 
at the edges. The two final rounds were intended to be 
fired simultaneously for the purpose of testing the 
hydraulic mountings, but owing to a miss-fire they were 
fired independently. The slow-burning powder produced 
a large ian of smoke.” 

The firing from the after-turret was less important, 
The guns have a clear deck to fire over and are not 
likely to be fought to the same extent in action ag 
the forward pair. They were in no instance fired 
direct astern. The most interesting and valuable 
feature in the tnal was some experiments in rapid 
firing in the seventh, eighth, ninth, and tenth rounds, 
It had been asserted in certain quarters that consider. 
able delay attended the firing of the heavy ordnance 
with which our battleships are now armed, in conse. 
quence of the fouling of their chambers. Admiral of 
the Fleet Sir Thomas Symonds in particular took ex. 
ception to the statement of the First Lord, that the rate 
of discharge of the 110-ton gun was 8 min. 4 sec., and 
preferred to adopt the views of those who maintained 
that “it would be dangerous, even if practicable, to 
tire such guns over four times an hour.’ Hence the im. 
portance of Saturday’s demonstration, which it was the 
intention of Lord George Hamilton to witness, had the 
fog on the previous day not interposed. From fire to tire 
the four rounds were delivered in 9min. 7sec.—namnely, 
38min. 2sec, 2min. 58sec., and $min. 7sec., including 
the whole of the loading and training operations. Eight 
rounds could have been fired in the same time, both guns 
being fired together, and it is believed with a practised 
gun crew the rate of discharge could be reduced to 2 min, 
each. The new non-return valve connected with the left 
gun was severely tested, and answered all expectations, 

Searcely less important than the testing of the main 
armament was the trial of the guns composing the Tra- 
falgar’s secondary battery, illustrated on page 173. Ten 
rounds were fired from each gun on the port side, the 
time taken varying from 14min. to 1 min. 19sec. for the 
ten. Ten rounds were also fired from the three guns on 
the starboard side at barrel targets, while the ship was 
under steam. Though no actual hits were recorded, the 
practice was excellent. Time was only taken in one case, 
which was 1 min. 28 sec., as a slight jam occurred in one 
gun, retarding the firing; while in another the electric 
current got broken, and percussion tubes were resorted to, 
Four rounds were fired from each of the eight 6-pounder 
and the nine 3-pounder Hotchkiss quick-tirers. It was 
intended to fire a full hopper from each of the four -45in, 
five-barrel Nordenfelts, but the machine guns had not 
been fitted. At the end of a very successful series of 
trials the Trafalgar anchored in the harbour stream, and 
it is expected that she will be commissioned by Captain 
Thomas about the 29th of March, 








NOTES IN PARLIAMENT. 





THE following questions bearing on engineering matters have 
received attention during the past week: 

Coupling appliances.—-Mr. Channing asked the President of the 
Board of 'l'rade when the returns ordered of coupling appliances in 
use on the goods wagons of the railway companies and also on 
wagons belonging to private owners would be completed and pre- 
sented to the House. Sir M. Hicks-Beach:—The returns were 
presented on the first day of the session. 

The explosion at Mossfield Colliery. —Mr. Fenwick asked the 
Secretary of State for the Home Departinent whether his attention 
had been called to the verdict of the coroner's jury, as reported in the 
Mauchester Guardian on January 31st, in the case of the sixty-four 
lives which were lost through the explosion at Mossfield Colliery, 
Longton, on October 17th last, from which it appeared that the 
jury declared the manager, Mr. Potts, was ‘‘ deserving of severe 
censure in not personally inspecting the mine for so long a time 
wrevious to the explosion,” and that the coroner, in addressing Mr. 

‘otts, said ‘‘ he had systematically broken rule 21, which required 
his daily supervision of the mine, and had also disregarded rule 7 
of the general rules, which required that he should withdraw the 
men from the pit in the case of danger ;” and, if so, whether 
the Government proposed to take any further action in the matter. 
Mr. Matthews.—Yes, sir, | am aware of the finding of the 
coroner's jury, but, until I receive the report of the counsel who 
attended the inquest in behalf of the Home Office, [ am not in a 
position to say what action, if any, the Government will be able to 
take after the lapse of time that has occurred. 1 am expecting 
the report every day. 

Chittagong and Assam Railway.—Mr. Bradlaugh asked the 
Under-Secretary of State for India whether the Secretary of State 
for India would lay upon the table the despatch received by him 
from the Government of India in July last recommending the 
granting of a concession of land, 7250 miles in extent, to a syndi- 
cate of railway promoters as one of the conditions for the con- 
struction of a railway from Chittagong to Assam, together with 
any correspondence thereon; and whether he would state whether 
the Secretary of State had adopted or rejected the recommenda- 
tions of the Government of India, Sir J. Gorst.—In July last the 
Secretary of State received a despatch from the Government of 
India on the subject of the Chittagong-Assam Railway. The con- 
tents of this despatch are incorrectly described in the question. 
The matter is still under the consideration of the Secretary of 
State in Council. 








Map OF THE METROPOLITAN RAILWAYS AND TRAMWAYS IN 
PARLIAMENT.—We have received from Mr. Edward Stanford, of 
Charing Cross, a well executed map of Metropolitan Railways, 
Tramways, and miscellaneous impro t posited at the 
Private Bill Office, November 30th, 1889, for Session 1890. 


A Srrance Patent.—Mr. W. Hanlon, of Cohassett, Mass., has 
obtained a patent, dated November 26th, 1889, for a beheading- 
block and axe. There are five claims; the fifth runs thus:—‘‘d. 
In an executioner’s head-block, the combination, with the body of 
the block, of a neck-rest composed of parallel uprights and oppos- 
ing flexible strips secured at their upper ends and bridging the 
space between them, of a headsman’s axe the blade of which is 
bifurcated and flexibly covered, substantially as described, whereby 
when brought down upon the neck-rest the forks of said blade will 
strike upon the posts thereof, and the flexible covering bridge the 
8 between said posts and havea yielding contact with the 
object to be beheaded, substantially as described.” Who does Mr. 





Hanlon suppose will pay royalties, or undertake the manufacture ! 
It seems to us that he has lived about a hundred years too late. 
There was a time—in Paris, 
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LOCOMOTIVE PRACTICE IN AMERICA. 
By AN AMERICAN ENGINEER. 

Very old-fashioned notions have long prevailed in 
America regarding the construction of pistons. What 
would in England be considered obsolete and yarn 
cated forms, have been almost entirely used until within 
few years, involving a large and unnecessaly 


a very “i hee ‘ . 
expense in machining and fitting up. There is now, 
however, a decided impetus towards a more general 
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AMERICAN PISTCNS. 


Fig. 1. 


adopticn of improved and simpler designs. The solid 
Ramsbottom piston, with cast iron ings sprung into 
place, is now much used, and it seems to be superseding 
all other forms; its advantages in simplicity and cheap- 
ness are appreciated. It is also recognised that it is 
equally as effective and desirable as any of the more 
complicated and expensive spring packing rings; and 
that the wear produced on the cylinder by its use is much 
less than that produced by rings which are forced out by 
the pressure of the steam, while the bore of the cylinder 
remains more uniform in diameter. 

The design of these pistons is, however, not so simple 
or so good as those used in Eng- 
land. ‘To save the expense of 1e- 
jlacing back cylinder covers in old 


' all those at present in service. 


working 


against their working face, and also against the inner side 
of the groove and against each other; so that even when 
there is considerable wear there is found to be very little 
leakage. The rectangular form for the relieved portion 
requires much less room in the steam chest, to give the 
same proportion of relief, than balancing pistons or 
annular rings, and it is evidently cheaper and simpler to 
manufacture. , 

These balanced valves are now specified for on almost 
every new locomotive, and are being rapidly applied to 
The position of the steam 
chest greatly favours their adoption, as almost the only 
change required on old engines, in addition to the new 
valve, is a new steam chest cover—a very simple matter. 
‘The results cbtained frem their ure are very marked and | 
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far reeching, not only with the valve itrelf, but with the | 
engine as a whole. The valves can be increased very | 
much in size, so that the transverse length of the ports | 
is now often made almost equal to the diameter of the 
cylinder. They have brought that valuable device—the 
Allen or Trick valve—very much into use, as the relief | 
afforded enables the small wearing surfaces necessary on 

that valve to give satisfactory service. If the weight of | 
the expansion link, &c., is properly counterbalanced, the 

reversing lever is very easy to handle, and seems just es 

easy with the full pressure of steam in the steam chest 

as though the regulator were closed; it will be easily 

understood frcem this fact that the wear on all parts of 

the motion and excentrics is very small, and enables the 

engine to run much longer without repairs. 

The improvement effected by reducing the wear of the 
valves and valve seats is very great indeed, their life is | 
prolonged indefinitely, they do not require to be faced up | 
so often, and can be kept in excellent condition with a | 
record of €0.CO00 or 100,000 miles between re-facings, and 
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cn‘ines, the outline was made to 
conform to that of the old pistons, 
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and this outhne is still much used 
when new engines are designed. 
They are made with the front and 
back faces flat; and making them so 
involves the use of a core to lighten 
the casting. The result is a clumsy- 
looking and heavy piston, and one 
rither expensive to fit up. The cylin- 
dor covers being also made straight 
to correspond, are not so rigid as 
the English style, and often give 
trouble in the joints through the 
springing of the cover. The piston- 
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rods are made of best scrap iron, cold- Ko yy 
rolled shafting, or steel, and aie i. mee Zh 
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fastened to the piston head either 
with a cotter or nut; the body of the 
rod is made a good deal larger than 
the crosshead fit, to allow a good 





margin for re-turning up. Very im- 
portant improvements have lately 








been 


. CL 

made in two details of the (°) 
locomotive by the introduction of S 
balanced slide valves and metallic 


' 
rod packing, and the efficiency and | 
importance of these improvements is | 
already universally recognised here. 

The Richardson balanced valve, | 
shown in the accompanyin: 
engravings, is not perfectly balanced, 
but what is much more desirable, it 
is partly so; it is relieved of the greater 
part of the steam pressure, a small 
portion only of the back of the valve 
being exposed to the steam, and the 
amount of relief afforded is capable of 
alteration to suit the ideas of the 
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accordance with this idea all slide valves are made of that 
material, and with the happiest results. To make them 
of brass in America would be taking a long step. back- 
wards, not because the cast iron is cheaper in first cost, 
but because it is more satisfactory, the valves move on 
their seats with much less friction and wear three or four 
times as long for the same reduction in material.. There 
may be excellent reasons for retaining the brass valve in 
England, especially where the steam chest is placed 
between the cylinders, and perhaps one good réason is 
the preservation of the valve seats as long as possible. 
When using cast ircn valves the seme amount of wear is 
produced on the valve seats as on the valves themselves ; 
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Fig. 4.-DELANCEY BALANCED VALVE. 


with the unbalanced valve this has always necessitated 
the repair of valve seats when they have become very 
much worn down by fitting on a false seat to raise the 
valve above the body of the cylinder; placing a falsé seat 
on an inside-cylindered engine would be a very difficult 
operation, and it would no doubt be much more econo- 
mical to wear out half-a-dozen brass valves than to put 
on one false seat; indeed it is probable that wearing down 
the valve seat to the level of the cylinder barrel in this 
case would generally mean the scraping of the whole 
cylinder. 

Air inlet valves, to allow a flow of air into the steam 
chest when steam is shut off, are placed on all engines 
when balanced valves are used. They are simply made ; 
the pressure of the steam holds a common spindle or 
wing valve against its seat, and as soon as the regulator is 
closed it falls away and admits the air. These valves are 
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designer. This relieving device com- 
mends itself because it possesses 


























that simplicity which is so necessary 
to every detail of the locomotive, its 
essential feature being the inclosing 
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of a rectangular space on th» back 
of the valve by four strips of cast 
iron, which work against a planed face 


on the steam chest cover, and putting this inclosed space | 


in communication with the exhaust by a small hole in 
the back of the valve; thus not only shutting off the 
steam pressure from it, but insuring that any small 
leakage past these strips will disappear through the 
exhaust. The planed face is either cast’ with or bolted 
on to the steam chest cover; and, when required, a 
passage is left between it and the cover to allow the 
steam to flow freely to either end of the steam chest. 
The cast iron strips are held up against the working face 
by light springs, which are re-enforced by the pressure 
of the steam when the chest is full. 

_ It will be seen that the device is of such a design that 
it can be applied very cheaply to existing American loco- 
motives, very slight alterations being required. Its 
advantages over previous balancing devices are due to its 
steam-tight quality, its compactness, and the facility 
with which it can be manufactured.” Each strip moves 
i its own path on the planed surface, the pressure of the 


Steam assists the strips to keep tight by forcing them | 





Fig. 3.—DELANCEY BALANCED VALVE 


when they are faced up there is very little material to be 
taken off to make them true; the deep grooves so usual 
on the faces when using the common unbalanced valves 
are never seen, and in consequence there is very little 
leakage past them. 
balancing device on inside-cylindered engines with the 
steam chests between the cylinders—if it has not already 
been so applied—especially on Irish railways, and railways 
in other countries where the gauge is greater than the 
English standard; all that is required is a plate of suffi- 
cient rigidity fastened in the steam chest between the 
backs of the valves for the strips to work against; it 
would, of course, be necessary to make such a plate 
removable, but a very slight fastening would effectually 
hold it in place. 

A very great difference of opinion exists between 
English and American engineers respecting the proper 
material for making slide valves. In this country it is 
considered that there is hardly any metal which will 
work so well.on cast iron as cast iron itself, and in 


It seems quite possible to use this | 
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RICHARDSON'S BALANCED VALVE. 


found to give great assistance towards keeping the valve 
faces in good order, as the gases and fine cinders in the 
smoke-box are not so freely sucked through the exhaust 
pipe to destroy them. Safety valves also are now often 
placed on the steam chests to prevent excessive pressure 
| when the engine is suddenly reversed. 

A later form of balancing device is the Delancey—shown 
in cuts—in connection with an Allen or Trick valve; it is 
designed to give larger bearing surfaces than the Richard- 
son. Dummy glands for supporting a prolongation of 
the valve spindle in front are very seldom used after the 
first month or two of service; they are usually so much 
worn that they are found to be of little or no assistance 
in supporting the valve buckle, and they have been 
generally discarded in consequence. 

The other improvement in detail mentionel, viz., 
metallic piston-rod and valve spindle packing, is not so 
important as the relieving of the slide valve from 
excessive pressure and wear, but is very much appreciated 
both by the locomotive superintendents and the engine 
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drivers. It is much cheaper to maintain, yet requires far | perfectly true and polished as fine as possible before the | the Woosung bar was commenced in May last. 


less attention and work than any form of fibrous packing. 
The accompanying cuts show the first successful and best 
forin cf metallic packing. Three Babbit rings, numbered 
1, 2, 3, each having a small portion cut out to allow them 
to tightly clasp the rod, fit into a vibrating cup which 
presses against a ball-and-socket ring, the latter forms 
with the case or gland flange a ball-and-socket joint; this 
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joint and the one between the vibrating cup and the 
socket ring are both carefully ground so as to be steam- 
tight in any position. The Babbit rings are held in place 
by a spiral spring which presses a distance piece against 
them; this piece is held in proper position by being 
inserted a small distance into the vibrating cup, and it 
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Fiz. 5.-METALLIC PACKING FOR PISTON RODS. 








ae one 






“= 








Sy 


supports the smaller end of the spring. The pressure of 
the steam forces the Babbit rings into the vibrating cup, 
which is bored out cone-shaped, making them steam- 
tight against the rod. The essential feature of this 
packing is the two ground joints before mentioned; they 
allow the rod a great freedom of movement, without 





Fic. 6. 


impairing in any way the efliciency of the packing or its 
steam-tight quality. 

The results obtained from this device are exceedingly 
good, but they greatly depend on the quality and suit- 
ability of the Babbit used in the packing rings. When 
good material is put in them they only require renewal 
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Fiz. 6—AETAL'IC PACKING FOR VALVE SPINDLES. 


when the engine goes into the shop for general repair. 
Some rings run considerably over 100,000 miles without 
repair or even inspection, and the cost of renewal is 
tritlin:. Terhaps the gieatest saving effected by this 
packin; is mad+ by prolonging the wear of the piston- 
rods anl valve spindles. They require to be turned up 





| to 17 per cent. 





metallic packing is applied. When this is done, the rods 
become as smooth and polished as a mirror after a few 
months’ service, and remain practically the same diameter 
and perfectly round for some years, the amount worn off 
being less than 4),th of an inch for 100,000 miles run. Of 
course, the rods are never grooved unless something 
unusual happens, and the annoyance of escaping steam is 
never experienced. Good oil cups must be provided for 
each rod; and if this is done, the engine driver has 
no ether work in connection with this packing but filling 
and attending to them. It does not require the constant 
attention and judgment necessary in packing glands and 
tightening up the nuts; and to those who are accustomed 
to its use, it seems indeed a primitive method to be using 
fibrous packing, with all its necessary accompaniments 
of worn glands, grooved rods, and escaping steam, and a 
deliberate return to that system on their part would be 
impossible. 





ABSTRACTS OF CONSULAR AND DIPLOMATIC 

REPORTS. 

China: Trade of Kiukiang in 1888.—Foreign imports into 
Kiukiang increased by £68,514, or 88 per cent., over 1887. 
British shipping entering the port amounted to 522,198 tons, 
forming 64°55 per cent. of the whole. Coal from Japan is 
brought in junks for the use of the Russian brick tea fac- 
tories. Imports of metals increased by £5010, or 14°5 per 
cent. This increase was entirely due to a rise in pig lead, 
which increased by 498 tons, or 70°35 per cent., and in value 
from £17 7s. 5$d. to £19 12s. 6d. per ton. Lead is almost 
entirely used for tea chests. A large quantity goes under 
transit pass to the Moyune green tea district of Hui-chou, in 
Anhui, and by junk to the black tea country of Tung-shan, 
in Hupei. Nail-rod iron decreased by 121 tons, or33°8 per cent., 
and increased in value from £11 13s. 5}d. to £11 16s. 94d. 
per ton. The decrease in nail-rod iron was partly made 
up by more old iron coming in junks. Tin slabs decreased 
by 64 tons, or 33 per cent., and increased in value from 
£82 8s. 114d. to £85 12s. 2}d. per ton. Tin, entirely used 
for pewter ware and solder for tea chests, shows the smallest 
amount for ten years. The proportions of imported lead, 
nail-rod iron, and tin sent inland under transit pass were 
61, 80, and 14 per cent. respectively. Kerosene decreased by 
56,179 gallons, or 17-8 per cent., and increased in value from 
5°5286d. to 63d. per gallon. This decline was due to the 
danger of burning kerosene in native lamps, and the cheap- 
ness of vegetable oil through a plenteous harvest of rape seed 
in this and the neighbouring district of Huang-mei. 

China: Trade of Pakhoi in 1888.—British imports into 
Pakhoi decreased by £5682, or’7 per cent. under 1887, their pro- 
portion of the whole, 99°5 per cent., remaining unaltered. 
British shipping entering Pakhoi decreased by 5173 tons, or 
30°6 per cent., and in proportion of the whole from 39-3 to 
23°55 per cent. German shipping shows an increase, but 
as the bulk of the trade is in the hands of the Macao Guild 
the figures are not very significant. Imports of metals 
show no change. Kerosene increased. Among exports 
Yunnan tin in slabs maintained its place at the head of the 
list, increasing by 238 tons, or 45°25 per cent., and in value 
from £76 12s. 1}d. to £80 13s. O4d. per ton. The Chinese 
telegraph, besides its extension in this province, has traversed 
Kuanghsi from Kuei-lin-fu in the north-east to Nanning-fu in 
the south, and from thence over the Yunnan border to 
Kuangnan-fu. There is not a resident British merchant in 
Pakhoi, and as a field for foreign enterprise the port seems 
more discouraging than ever. 

China: Trade of Shanghai in 1888.—The general pros- 
perous condition of trade here continued in 1888, and British 
merchants were fairly successful in all branches of business. 
Imports into Shanghai increased by £391,518, or 2-5 per cent. 
British imports increased by £638,241, or 10-05 per cent., and 
in proportion of the whole from 40°5 to 43°5 percent. British 


shipping entering Shanghai increased by 5896 tons, or 45 per 


cent., but decreased in proportion of the whole from 53-05 to 
51:15 per cent. A line of coasting vessels was transferred 
from the British to the German flag, and the increase in 
German shipping recorded in 1887 advanced by 42,217 tons, 
or 24-5 per cent. the proportion of the whole rising from 13°55 
Imports of coal decreased by 16,361 tons, or 
6 per cent., and in value from £1 11s. to £1 9s. 7}d. per ton. 
The chief sources of supply are Australia and Japan, princi- 
pally the latter. Although the import was over 250,000 tons, 
there was at times during the year a great scarcity, especially 
of Australian coal, in the carriage of which there may be an 
opening for the employment of more sailing vessels. For 
domestic purposes we are chiefly dependent on Japanese coal. 
Kerosene increased by 2,946,650 gallons, or 23-5 per cent., and 
in value from 6°5366d. to 6°9433d. per gallon. Russian kero- 
sene was introduced for the first time in September, and before 
the year closed 2,470,000 gallons were imported, in three 
steamers from the Black Sea. The oil is said to be equal in 
quality to American, which it may eventually supplant, as 
Batoum is better situated for supplying Eastern markets. 
Copper slabs—Japan—decreased by 1448 tons, or 61:7 per 
cent. and increased in value from £54 4s. 114d. £73 1s. 104d. 
per ton. The falling off was due to the high price caused by 
the operations of the copper syndicate. More energy is being 
displayed in working the copper mines of Western China, but 
the result is not yet sufficient to affect the trade. Iron bar 
increased by 398 tons, or 7°3 per cent., and in value 
from £7 17s. 13d. to £8 1s. 2d. per ton. Iron nail 
rod increased by 5388 tons, or 40°8 per cent., and in value 
from £6 16s. 11}d. to £7 10s. per ton ; iron, old, by 7806 tons, 
or 34-2 per cent., decreasing in value from £4 16s. 114d. to 
£4 Os. 64d. per ton; iron wire, by 29 tons, or 2:05 per cent,; 
and fell in value from £14 3s. 8d. to £13 7s. 1?d. per ton, 
Lead pig increased by 625 tons, or 8°5 per cent., and in value 
from £15 9s. 7d. to £17 7s. 54d. perton. Machinery decreased 
by £5629, or 7°75 per cent.; spelter, by 2723 tons, or 65°3 per 
cent., and in value from £16 16s. to £15 9s. 44d. per ton. 
Tin slabs increased by 979 tons, or 49°4 per cent., and 
decreased in value from £115 8s. 33d. to £110 15s. 64d. per 
ton. White metal decreased by 80 tons, and in value from 
£14 1s. 6d. to £14 1s. 1d. per ton. Yellow metal sheets 
decreased by 239 tons, or 71°5 per cent., and in value from 
£147 Os. 9d. to £144 8s. 54d. per ton. The Chinese Cotton 
Cloth Weaving Company, which has been for more than ten 
years struggling into existence under official auspices, may 
manage to commence business ere long. Meantime the 


ginning of cotton with Japanese machinery is being carried 
on by a foreign association which meets with strong oppo- 
sition from the native company. The operation of dredging 











rs 
¥ The experi- 
mental establishment of bonded warehouses in Shanghai has 
not been a success, partly owing to the dissatisfaction among 
British merchants at the. granting of bonded privileges 
exclusively to the warehouses of the China Merchants’ Steam 
Navigation Company, and partly to the natural preference 
given to the older established warehouses, the goods bonded 
formed only a small fraction of the total import. Many 
merchants prefer to do without the concession rather than 
receive it hampered with existing restrictions. 

China: Trade of Swatow in 1888.—Imports into Swatow 
decreased by £237,411, or 6°65 under those of 1887. Metal; 
increased by £21,451, or 34:4 per cent. Tin, slabs from the 
Straits, &c., increased by 250 tons, or 67°7 per cent., owing to 
a desire to show gratitude to the gods by tin-foiled offerings 
for escape from, the cholera prevalent during the summer. 
British shipping entering the port increased by 3089 tons, or 
‘5 per cent., and its proportion of the whole from 82:1 to 84-65 
per cent. The Swatow branch of the China Sugar Refining 
Company continued to be closed during the year. A branch 
telegraph line from Swatow to Chaochowfoo, thirty miles 
distant, has been opened. Much difficulty is experienced in 
collecting moneys owing by Chinese to British merchants, 
The mandarins, though issuing orders for payment, are 
deceived by their police as to the circumstances or where- 
abouts of the debtors, who put off the day of payment by 
bribing the police. Some of the debt cases are two or three 
years old. 

China: Trade of Wénchow in 1888.—-Imports into Wén- 
chow increased by £24,660, or 21-1 r cent. over those of 
1887. Kerosene decreased by 19,000 gallons, or 10-4 per cent., 
increasing in value from 7°8125d. to 8°7878d. per gallon. 
Russian kerosene appears as an import for the first time, and 
probably has a great future. Metals increased by 92 tons, or 
18°35 per cent., and in value by £410, or 7°3 per cent. The 
large consignments of old iron reaching this port are fast 
ousting the native metal in the manufacture of knives, 
nails, scissors, &c. The local iron, which is of a superior 
quality, entails considerable labour and outlay in its collec- 
tion from the beds of streams, and no longer appears in the 
list of exports. Charcoal is abundant here, and the impuri- 
ties resulting from smelting with coal are absent from the 
local iron. 

Corea: Trade in 1888.—There has been a steady and sub- 
stantial progress in the trade of Corea, though not so large as 
in previous years. Shipping entering the open ports of 
Corea increased by 14,744 tons, or 8:15 per cent. Of the total 
shipping, Japanese formed 90; German, 5-1; Chinese, 2°45; 
Corean, 2°45 per cent. Tbe British flag is still absent. The 
result of an attempt made in 1884, by a British firm in China, 
to share in the carrying trade of Corea did not encourage a 
continuance of the experiment. The bulk of Corean trade is 
with Japan, and the steamers of the Nippon Yusen Kaisha 
have got so firm a hold of it that there will be required a 
greater effort than there is any inducement to make to take 
any of it from them. Foreign imports increased by £13,112, 
or 2°8 percent. Copper—Japan retined—decreased by 53 tons, 
or 35°8 per cent., and increased in value from £40 to 
£54 4s. 4d. per ton. Copper ore increased by 2344 tons, or 
1563 per cent.; kerosene by 43,451 gallons, or 24°55 per cent., 
and in value from 7:4967d. to 8°2172d. per gallon. Machi- 
nery decreased by £2468, or 46°3 per cent. Metal wares 
increased by £734, or 17°75 per cent. Other metallic articles 
by £1238, or 12°05 per cent. Spelter and zinc increased by 
1824 tons, or 1521 per cent.; and in value by £3149, or 1406 
per cent. Copper, spelter, and zinc were for use in the Mint 
at Chemulpo. Tin decreased by 134 tons, or 24°3 per cent., 
and in value from £72 6s. 10d. to £68 8s. 74d. per ton. Work 
was carried on at the new Government Mint at Séul in a 
spasmodic way during the year, and a small quantity of 
copper and silver coined; but none has been put into circu- 
lation. All the foreign employés were discharged before the 
end of the year, and work has in the meantime been com- 
pletely stopped. An important feature of the year was the 
settlement of the new regulations for the control of the 
frontier trade between Corea and Russia. These regulations 
provide for the opening of the town of Kyéng-heung, at the 
mouth of the Tumén River, to Russian trade, and for the 
establishment of a custom house there. The telegraph line 
to Fusan has been completed and opened. A line is contem- 
plated to Yuensan, and thence to Kyéung-heung, and there 
connecting with Vladivostock. The financial prospects of the 
Government cannot be regarded as prosperous, notwithstand- 
ing increased trade and revenue. Much money borrowed at 
high interest has been spent on objects not necessary to the 
well-being of the kingdom, and there are projects on foot 
involving further unnecessary expenditure. The Government 
is heavily in debt, and the salaries of its employés and 
officials greatly in arrear. 

Dutch Indian mines and minerals. — The United States 
Vice-consul at Batavia reports: The losses attending invest- 
ments in agriculture have directed attention to the mineral 
resources of the Archipelago. They have been carefully sur- 
veyed, and energetic efforts are being made for their develop- 
ment. Concessions are given by the Government and native 
princes, foreigners residing in Dutch India or Holland being 
granted the same privileges as Dutch subjects. The chief 
concessions are coal. Fonisari, Preanger, residency West 
Java, issued in 1887, excellent mines worked with favourable 


results. Koetia, East Borneo, issued 1886, mines in 
operation. Petroleum wells, Langkat, North-east Summatra, 


issued in 1883, well bored to a depth of 443ft., yielded an 
abundant flow, but insufficient for practical purposes. A 
second well is being bored to a depth of 328ft. In Sourabaya 
oil has been bored for with satisfactory results ; when refined, 
the oil burns with a clear white light. The process is 
expensive, but as a concession has been applied for, more pro- 
ductive sources may have been discovered. The oil now 
obtained might be used advantageously in the sugar mills. 
Tin: Billiton, Billiton Island, issued 1852, annual average 
output 5060 tons. Siak, issued 1887, worked with good 
returns; Sinkep, Sinkep Island mines, will be opened 
in 1889. 

Philippine Islands: Russian petroleum in Manila.—The 
United States Consul at Manila reports: Russian petroleum 
has found its way to Manila, and is expected to be sent here 
regularly. The quantity arrived was 4000 cases from 
Batoum, and another cargo of 30,000 cases has been ordered. 
Before the arrival of the Russian oil American sold at 
11s. 114d. to 13s. 64d. per case; but as soon as the Russian 
article appeared the price for both kinds was 10s. 11d. per 
case. The Russian oil being found inferior to American, the 
price of the latter rose to 11s. 54d. per case. The advantages 
claimed for the Russian oil are, that it can be brought here 
in about a month or six weeks’ shorter time, and that its 
freight is from 2}d. to 4d. per case cheaper than that of 
American oil, 
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{THE WEST HIGHLAND RAILWAY, SCOTLAND. 


For many years back, the want of a rapid through route 
from the North-west Highlands of Scotland to Edinburgh 
and Glasgow has been keenly felt. True, the difficulty was 
slightly overcome when the Callander and Oban line was 
constructed, but not to such an extent as to adequately meet 
the requirements of travellers or of business. To give an idea 
of the time occupied under the present system of travelling, 
take, for example, a journey from Fortwilliam to Glasgow. 
A passenger leaves Fortwiiliam per steamer about 8.15 a.m. 
arriving in Oban at 11.30.a.m. Taking the railway from 
Oban, Clasgow is reached about 7 p.m. Thus it will be seen 
nearly a whole day is spent in a journey which should occupy, 
at most, only a few hours. Glasgow is distant from Fort- 





between the river and the summit. Leaving Fort William, 
the line will go direct through the old fort, part of which 
will have to be demolished. It is a matter for regret that 
this is so, as the fort has many connections with the early 
fights in which the Highlanders engaged. In itself it is a 
massive triangular structure, with walls from 3ft. to 4ft. 
thick. The fosse, by which it is partially surrounded, is 
at present being levelled for the course of the railway. In 
the outskirts of the town the line runs in such a direction 
as to enable those who may travel by it to obtain a mag- 
nificent view of the mountain of Scotland—Ben Nevis. 
Running in a north-easterly direction, Spean Bridge and 
Roybridge—where the gorge formerly mentioned is—are 
taken in. The river Spean will be crossed near Inverlair. 
The bed of this river is rocky, and there will be no diffi- 
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william, directly, about 125 miles. With a view to remedy | 
the present deplorable state of matters, the West Highland | 
Railway was projected, and is now in course of construction | 
between Fortwilliam and Helensburgh. The distance, which 
is about 100 miles, will be accomplished in two hours. From 
Helensburgh to Glasgow—23 miles—half an hour is occupied. 
The journey therefore, which at present takes eleven hours, 
will, when the West Highland Railway is available, be com- 
pleted in a little more than two and a-half hours. 

There will be no engineering achievement of more than an 
ordinary nature in connection with the formation of this 
railway. Near Roybridge the course will go through a deep, 
awe-inspiring gorge, which is probably the part that will tax 
most the ingenuity of the engineers. To a casual observer it 
would seem impossible to construct a railway through this 
gorge. The rock, in which a shelf-like cutting is to be made, 
rises almost perpendicularly. At the summit there is a road, 
and underneath, rushing with tremendous velocity, is the 
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From Inverlair to 


culty in getting a good foundation. 
the foot of Loch Treigh, the railway will skirt the river 


Treig on the west side. There the cuttings are short and 
mostly on side-lying ground of a favourable nature, and 
consisting mostly of gravel. A temporary road bridge will 
require to be built across the Treig at the foot of the loch, 
in order to get plant and materials over, as the road stops 
on the west side of the river. From this point the line will run 
along the east side of Loch Treig, starting at about 10ft. 
above its level, and reaching a height of about 350ft. above 
the level of the Loch at the south end. On this part the 
cuttings are entirely in rock of a very tough nature. At the 
foot of the Loch the course will be through a rock cliff, which 
rises abruptly from the water, so that one cannot pass along 
the site of railway. After passing this cutting, the line will 
be largely carried on benching, as the slope of the hill is very 
steep, ranging from 1 in } tol in2. The only way to get 
plant and materials to this part, and to the portion between 
the head of the Loch and the summit, will be by boat on 





Loch Treig, and on horseback from the shores to the site. 
Running in a south-easterly direction, the track is by Lui- 
bruairidh and Gauer River. This part of the work will have 
to be ‘ telescoped ’’ from Luibruairidh as far as the summit 
level, and constructed with very light plant. Crossing the 
Gauer River, the railway enters the Moor of Rannoch—the 
largest in Scotland—which is a huge moss with gravel hil- 
locks and ridges, granite and other boulders scattered over it. 
The moss at many parts has a strong surface, but at certain 
places it is very shaky and soft. 

A temporary railway is proposed to be built from the sum- 
mit to Gauer River and Gorton at the south end of the moss. 
This is almost the only way to get materials to that point, as 
horses cannot walk on the moss. The south end of the moor 
called Achallader, is rather softer, and has fewer gravel 
hillocks than that part on which the railway enters. Nearly 
a mile north of Gorton the line will cross the river Tulla, and 
will run along the east side of it. The route attains a con- 
siderable height above the Tulla, as the river falls rapidly, and 
the slopes of the hill-side are very steep, possibly from 1 to 1 
to4tol. Passing Bridge of Orchy, the course lies through 
a bleak valley with precipitous mountains on either side. 
This valley terminates just as the railway reaches Tyndrum. 
Crossing the Callander and Oban line at Crianlarich, the 
route is through Glen Falloch, running parallel, with the 
river bearing the same name. After passing Inverarnan, the 
course will cover a stretch of the most lovely scenery in 
Scotland. Loch Lomond—the queen of Scottish lakes—has, 
as is well-known, all those attractions which are commend- 
able both to the tourist and the lover of Nature. On the 
opposite side of the Loch there lies the scene from which Sir 
Walter Scott takes his ‘“‘ Lady of the Lake.” The railway 
will traverse the shores of Loch Lomond from Ardlui to 
Tarbet. Crossing to the side of Loch Long, at a point 
almost opposite Arrochar, the run is along the side of that 
Loch to Bortincaple, thence by Garelochside to Helens- 
burgh. In the neighbourhood of Fortwilliam, huts, stables, 
and smithies have been erected. Similar structures are also 
being constructed at Roybridge, Speanbridge, Tyndrum, and 
at the various sections along the route. Fora considerable 
distance in the outskirts of Fortwilliam the course has been 
fenced. 

At Torlundy, Speanbridge, &c., numerous cuttings are being 
worked. Near Inverlochy there has been laid a stretch of 
temporary rails, on which a locomotive is working. There is 
stone and lime in abundance in that vicinity, and no incon- 
venience will be experienced in this respect, On the Fort- 
william sections there are working at enna about 330 men. 
It is expected this number will shortly be increased, as work is 
making good progress. The staff on the Helensburgh district 
is notas yet a large one. There will be no work on that sec- 
tion of more than an ordinary nature, a tunnel of about 130 
yards length being the part thatis likely to occupy most time. 
Much praise is due to Messrs. Lucas and Aird for the pains 
they have taken to secure comfort for the workers on the line. 
In Fortwilliam a reading and recreation room, supplied 
with the leading periodicals and newspapers, requisites for 
various games, &c., is free to workmen. A large share of the 
preliminary expense in connection with this room was 
borne by the contractors, Messrs. Lucas and Aird, Although 
Fortwilliam is named as the termination of the railway, it 
will more than likely be carried on to Banavil, a small 
village three miles further north. Work is being pushed 
forward as fast as conveniently can be, and it is expected that 
the line will be open in the autumn of 1892. 








COMPOUND LOCOMOTIVE, NORTH-EASTERN 
RAILWAY. 

For some time past Mr. Worsdell, the locomotive super: 
intendent of the North-Eastern Railway, has been developing 
and improving the construction of the compound locomotive 
—wWorsdell and Von Borries system—and we this week 
commence the publication of engravings which illustrate the 
latest engines constructed at Gateshead, and which are in 
many respects a remarkable innovation, very distinctly dif- 
ferentiated from their predecessors. The engine we illustrate 
will take the train conveying the Prince of Wales, to open the 
Forth Bridge, from York to Edinburgh on Monday next. 
We postpone until next week our detailed description of Mr. 
Worsdell’s engine, but we may call attention to one or two 
salient features. 

The cylinders are inside the frames with the valve chests 
outside, and in order to get room for them the cylinders are 
placed at different levels, so that their axes are not parallel. 
The slide valves are driven by Joy’s gear through the medium 
of rocking shafts. There is only one pair of driving wheels, 
reliance being placed on Gresham’s sand blast to secure 
adhesion. The crank webs are circular discs. 

The centre of gravity of the engine is high, but this does 
not affect stability, and it is a noteworthy faet that the 
engine has attained the highest velocity concerning which 
any trustworthy record exists, namely, 86 miles an hour. 
When new out of the shops, on a recent occasion, it took a 
scratch trial train of thirty-three coaches from York to New- 
castle in three minutes under the regulation time, and the 
driver stated that he could have managed a couple more 
easily. 

em next impression we shall publish a large external 
elevation of this engine. 








KNARESBOROUGH.—-At the last meeting of the Knaresborough 
Improvement Commissioners and Local Board of Health, held in 
the Town Hall, Knaresborough, Mr. Basil Woodd, J.P., presiding, 
Mr. D. Balfour, M. Inst. C.E., Houghton-le-Spring, Durham, 
attended to present his report as to adopting a new sys- 
tem of main sewerage and sewage disposal for the town. 
The report was an exhaustive one, and proposes to tho- 
roughly redrain the town with sanitary pipes, and to 
to adopt the separate system of drainage by allowing the existing 
drains to be used for their proper use of taking off storm water 
only. The drainage is to be divided into two sections. The sewage 
of the east part of the town to be conveyed by gravitating 
outfall sewers to some land situated on the Haya Park 
Estate, belonging to the late Lady Hewlay’s trustees, who 
are threatening the town with an injunction for pollu- 
ting the Frogmire Dike, which passes through their estate, 
and there be purified by the process of intermittent land 
filtration. The sewage of the west part of the town will be con- 
veyed along the side of the river Nidd to some land situate near 
the Abbey Mill, belonging to Captain Slingsby, and here disposed 
of in the same way. It was resolved to have the report and plan 
printed and submitted to a special meeting of the Board, who 
then went into Committee to discuss the Bradford Corporation 
water scheme, which Mr. Balfour reported on some months ago 
for the Commissioners, 


G 





170 





THE ENGINEER. 





Fes. 28, 1890, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CORROSION OF PROPELLER SHAFTS. 


Sir,—Referring to the interesting paragraph dealing with the 
corrosion of propeller shafts in your last issue, and the remark that 
“it remains, therefore, a point for serious consideration whether 
some system of lubrication should not be employed which would 
obviate the use of expensive brass liners altogether, and exclude 
from the bearings such a dangerously corrosive element as sea- 
water,” will you kindly permit us through your correspondence 
columns to draw attention to an apparatus designed to obviate the 
very evils complained of which we are now introducing into this 
country for the makers, the well-known Motala Engineering Com- 
pany, of Gothenburg. This is Cedervall’s protective lubri- 
cating box for propeller shafts, a drawing of which we have pleasure 
in enclosing. The invention has been fitted with the most satis- 
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factory results to over fifty steamers of the Swedish and Danish | 


merchant service, and in this country has received the approval and 
sanction of Lloyd’s and Bureau Veritas Registries. It has for its 
primary object the absolute exclusion of all sea-water from the 
stern tube and the lubrication of the stern bearings—which may 
be free of brass liners altogether—by means of oil admitted 
through pipes from the aft end of the shaft tunnel. 


space between the fore plane of the propeller-boss and the aft end 
of the stern tube and nut. A movable ring inside the first is 
pressed against the prepared end of the tube and nut by means of 
internal spiral springs stationed at intervals all round the box, and 
maintains a perfectly watertight joint, while the shaft is revolving 

















or reversing. This inner, or packing ring, is faced with anti- 


friction metal, and revolves with the minimum of friction. The 
oil for lubrication is admitted to the tube through pipes from the 
peak bulkhead, and small grooves conduct the oil all along the 
bearing and to small reservoirs within the protective box itself. 
An outside protective hoop effectually prevents any fouling of the 
box by floating ice, ropes, or wreckage. The apparatus, of which 
this is a very bare outline, has been fitted to a number of steamers 
now for a period of over two and a-half years—some of these, such 
as the Thorsten, the Bele, and the Albert Edward, doing excellent 
nger service between Gothenburg and Londcn ; and one, the 
ecla, of the Thingvalla line, carrying passengers between Copen- 
hagen and the United States. From the chief engineers and 
captains of these vessels strong testimony has been received as to 
the vaiue of the invention in maintaining, after such lengthened 
use, shaft bearings as bright and clean as any of the bearings of 
the engine proper, This invention, we respectfully submit, is 
worthy the serious attention of engineers, especially such of them 
whose experience coincides with that of Messrs. S. and H. Morton 
and Co., of Leith, as detailed in your paragraph. 
21, Hope-street, Glasgow, Feb. 24th. E. CARLSON AND Co, 





THE VENTILATION OF STOKEHOLDs. 

S1k,—In the leading article in your issue of 14th inst., which I 
have been unable to notice earlier, you give reasons why stokeholds 
worked with my system of forced draught must necessarily be 
hotter than those worked in the ordinary manner. The conditions 
you mention as inherent to the use of my system, “that the air 
for combustion is supplied by fans from the deck, and does not 
enter the stokehold proper at all,” does not necessarily belong to 
my system. On the contrary, I carefully arranged that the whole 
of the air for combustion should pass from the deck into and across 
the stokehold, so that the most complete and abundant circulation 
of air possible should be secured by my system, and that indepen- 
dently of the ship running “before or against the wind. This 
arrangement secured a much cooler stokehold than those having 
ordinary draught boilers, and also covler and safer than closed 
stokeholds with forced draught, where even dangerous conditions 
as to heating up beyond endurable limits may quickly and unex- 
pectedly occur. : 

Until about eighteen months ago, the stokeholds of every 
steamer fitted by my firm with forced draught were replenished as 
explained with the whole air of combustion. This was done so effec- 
tually by the arrangement of fans and air shafts, that the captain 
of the New York City, in which my system was fitted in 1884, said 
to me, after the vessel had run a year or two, that this mode of 
working boilers I had put in his ship was a good thing for the West 
Indies, as he had noticed the firemen on the vessel nearing the 
English coast, on the return voyage, keeping on their jackets in 
the stokehold. Socareful was I to have the stokeholds replenished 
by the fresh air of combustion, that in one steamer with a double 
stokehold, where the fans could only be placed about 12ft. above 
the firing floor, I had suction trunks to the fans made inside of the 
bunker to draw the air from the atmosphere at about 3ft. above 
the firing floor. 

_ You will therefore, I trust, admit that you are in error in describ- 
ing the air arrangements of my system or connecting it with hot 


An angular | 
box of brass or gun-metal is fitted to the shaft, and occupies the | 


stokeholds and deficient ventilation. There are, however, several 
conditions besides these you have referred to, which go to make stoke- 
holds cooler or hotter, some of which I may mention, The chief 
cause of hot stokeholds, and that which makes effective ventilation 
difficult with ordinary draught, is the great heat thrown off by the 
ashpits, furnaces, smoke-boxes, uptake and lower part of funnel. 
When the high temperatures of these parts are greatly reduced, as 
they allare by my system, then efficient ventilation becomes a 
comparatively easy matter. The character of the draught in 
ordinary furnaces affects the quantity thrown out by the ashpits 
and furnace doors ; if good, there is less; if bad, there is more ; 
butin every case, whether with ordinary draught or closed stokeholds, 
there is from the necessarily high temperature a large quantity of 
heat radiated from both ashpits and furnaces into the stokehold ; 
while from the smoke-boxes, uptake, and base of funnel, there is 
likewise always a large quantity of heat thrown off, which quickly 
accumulates in the stokehold, however good the appliances for 
ventilation may be, making it difficult to get the air ion into the 
stokehold with ordinary draught. 

Very frequently stokeholds are made much hotter than they 
should be by the injudicious arrangement of ventilators, and insuf- 
ficient openings for the eseape of the hot air above the boilers. It 
is common to find the ventilating pipes from the ype weet 
reaching only to within 10ft. or 11ft. of the firing floor, in order to 
permit of the opening of the smoke-box doors. When combined 
with this there is a deficiency of outlet for the hot air over the 
boilers, such stokeholds will be very close, and hot when from 
atmospheric conditions the downward current through the venti- 
lators is weak. Such cases would be greatly relieved by extending 
the ventilating pipes downwards to, say, 6ft. of the firing floor, and 
enlarging the openings for escape of hot air above the boilers. The 
ventilators can easily be made to accommodate the opening of the 
smoke-box doors, which is required but seldom. If from the 
| exigences of deck accommodation the stokeholds are covered over, 
| and supply of fresh air obtained wholly by ventilating pipes from 
| above of limited area, the arrangement must then be very carefully 
|} made. With my system of forced draught the fresh air can be 
| 
| 





made to pass across the stokehold without difficulty by a proper 
| arrangement of the fans and ventilating pipes. Care must, how- 
| ever, be taken to pass off the heated air from the boilers and up- 
| takes, which is nearly a constant quantity, by separate outlets of 
| sufficient area properly placed. Should it be inconvenient to place 
| fans for supplying the air of combustion to draw the air from the 
ventilating pipes across the stokehold in boilers worked on my 
system, the ventilation is still very easily managed if the heated 
air above the boilers is properly dealt with as indicated. Instead 
of ‘powerful fans” being employed in each stokehold, a very 
small fan and a moderate supply of air is sufficient to maintain 
eflicient ventilation, as the heat thrown off the boiler fronts, up- 





gases—which is peculiar to my system—and other precautions 
used, is probably not one-fourth that from boilers with natural 
draught or those having closed stokeholds. 

So much does the greater or less radiation and convection of 
heat from the ashpits, furnaces, uptakes, and funnel, enter into 
the question of close and hot, or well-ventilated and cool stoke- 
holds, that with the low temperatures of all these parts in the 
boilers fitted on my system, I have for the last eighteen months 
preferred to place the fans for supplying the air of combustion in 
the engine-room. Notwithstanding this change, the stokeholds are 
maintained cool and better ventilated than those having ordinary 
draught boilers, by the usual ventilating appliances and without 
the use of fans, 

As regards temperature not having much to do with the comfort 
of stokeholds, my experience is that it has almost everything to do 
with it. A stokehold that never rises above 90deg. must neces- 
sarily be well ventilated, seeing the surroundings are all so much 
above this temperature. But for a constant and free supply of 
fresh air, it could not fail tu rise much above 90deg. Close and 
hot stokeholds would, however, not be half so common if their 
| efficient ventilation received one-fourth the consideration that so 
important a feature in the working of steamships deserves. 

Glasgow, February 25th. JAMES HOWDEN, 








TIME TESTs, 

Sik,—It is really surprising what an appetite Mr. R. Hudson 
Graham has for what he calls second form puzzles. He wishes me 
| to show him a graphic construction to find the second differential 
| coefficient of a parabola with the equation, say ¢ = C @ where d 
| means displacement—the height of the curve ; ¢, time—the hori- 
zontal ordinate ; and C, a constant. Since this secund differential 
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coefficient equals ae and as it is perfectly obvious to any one 


acquainted with the elementary propositions of Euclid how this 
value can be found by the drawing of a semicircle, it seems hardly 
worth while occupying your space with a diagram, especially as 
the problem has no conceivable connection with tests of materials 
in a testing machine which never, or hardly ever, give parabolic 
record curves. It was with regard to such tests thateMr. Graham 
proposed to show us what was the true rate of revolution of the 
drum, such that the curve will have a tangent that really repre- 
sents the velocity of extension. um Y. S 
February 25th. 








STEAM ENGINE MAKERS’ SOCIETY. 


THE sixty-fifth annual report of the Steam Engine Makers’ 
Society, which has been sent out this week to the members, is per- 
haps the most satisfactory record of the Society's operations that 
has been issued for a number of years. The general secretary, 
Mr. James Swift, is invariably the first in the field with his annual 
report, and what he has to say with regard to his own Society may 
be taken as some indication of the general character of the reports 
which during the next two or three months will be published by 
other trades union organisations. For some time past, he states, 
they have not been in a position to announce any great increase in 
membership or funds, as the general complaint has been bad trade, 
scarcity or irregularity of employment, and diminished earnings of 
members. This, however, has not been the case in the year just 
closed, as abundance of employment had been found in’ the 
engineering trade, wages had been increased, the conditions of 
overtime and out-work improved, whilst the claimants for benefits 
being limited had enabled their branches in the majority of cases to 
increase their balances, and these combined had placed a fair sum in 
the hands of their bankers to meet future requirements. Summar- 
ising the results of the Society's operations during 1889, Mr. Swift 
states that the Society commenced last year with a balance in 
hand of £13,571, and the year’s income from all sources amounted 
to £15,302, whilst the expenditure had only reached £9516, thus 
leaving the total value of the Society at £19,357, or an average of 
£3 10s. 43d. per member. These figures showed that, after meet- 
ing all claims, they had saved no less a sum than £5786, whilst the 
number of members had increased from 5165 to 5500, and the 
number of branches from ninety-one to ninety-three, the net 
result, both as to finances and progress, being greater than in any 
similar period in the Society’s history. The income for the year 
was larger by the sum of £1393 than that received in 1888, whilst 
to prevent excessive reductions in the rate of wages; and 
in the second place, were in a position on the first signs of an 
improved trade to at least retrieve their position, if not advance 
beyond their former rates, without any resort to extreme measures 
or the creation of ill-feeling between employer and employed. 
Such, however, has not been the case in all industries, as the 
records of 1889 will show. In many instances no organisation had 
previously existed, but at short notices societies were formed, large 
numbers enrolled, and when this was done concessions in time or 
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wages were claimed, and often conceded, whilst in others strikes 
were resorted to. The power of combination was forcibly shown 
and if wise counsels could yl to strengthen their association 
by their own capital and add attractive benefits, as in the case of 
the expenditure under the several heads was less by a total of 
£1051, but the reduction was chiefly under the head of donation 


| to unemployed, the amounts being £2883 in 1888, against £1299 j, 


1889, whilst the travelling benefits and railway fares to situations 
were less by £71. The contingent benetit showed an increase of . 
little over £6, and sick pay was only £14 beyond the previous year's 
payments, but disabled compensation was more by £100. ° The 
funeral allowance was heavier by £246, which was accounted for 
by the increased rate of benefit under the new rules and the 
number of deaths being greater than in any previous year; but 
the payment for superannuation benefit was only an increase of 
£15, and for this there were a variety of causes, Turning to 
general questions, on which Mr. Swift always has some observations 
of interest to offer, he points out that during the year great 
advances had been made in organisation, and there were few trades 
or callings in the ranks of labour but had formed associations, oy 
in cases where already established, had extended their number of 
members. With regard to trade and employment, it had, in fact, 
been one of the most favourable years they had had for some time 
past, and if the improvement would only continue, it would be 
very acceptable to the home of the workman and his society as 
well. If, however, they took into account the improved means 
of production and the rapidity with which work is completed, it 
compelled them to consider how long it might continue or how 
soon they might have to face a depression and meet the claims of 
members who might be affected. ‘Taking the year 1889, there has,” 
Mr. Swift continues, ‘‘ been a decided advancement in the position 
of labour generally, and organisation has been the order of the 
day amongst the working classes. Bodies of men not hitherto en. 
rolled as trades unionists have formed societies, and for « time 
labour struggles have been as numerous as they were from 187] ty 
1874, and in the majority of cases have ended in favour of the 
workmen, Scarcely has a day passed but the newspapers recorded 
some new feature in the so-called labour problem, and self-clected 
authorities lectured the workman as to his duties to an unlimited 
extent. The cause of this advance in unionism is not far to seek, 
as the long depression which has existed caused wayes to be 
reduced in unprotected trades or callings to starvation point, aid 
in consequence a revolt was only to be expected, with an improve- 
ment in the labour market. This movement, as demonstrated 
by strikes, has, not to any extent, affected the skilled trades 
with well-conducted organisations to protect them, as in the 
first place they were able during the times of depression 
older societies, they would prove a defence, if not a defiance, to capi- 
talists who attempted unduly to encroach on their earnings or privi- 
leges when the industrial world is not so brisk asitisto-day.” Whilst 





advantages of organisation, Mr. Swift offers very prudent counsel 
as to the lines on which trades union organisations should carry on 
their operations, ‘It is,” he says, ‘“‘to be regretted that some 
modernadvocates of combination argue in favour of them being purely 
trades unions for attack and defence only. This principle was long 
ago adopted in this country, and failed with the first decline in 
trade, as levies to pay during a long struggle were not agreeable, 
and they ultimately lapsed for want of revenue. The same occurred 
in the United States only recently, where a great organisation for 


| a time ruled a large portion of workmen, and ordered strikes with 


the utmost freedom. Its power was so felt that even our own 
members in that country were forced to join or obey its mandates. 
This organisation relied, to a great extent, upon levies as required 
for strike purposes, and these being frequent, coupled with defeat, 
led to a rapid decline; and to-day its members and powers are 
limited in extent. Such is not the case with older trades societies 
in the United Kingdom that have been formed on the basis of a 
friendly society and trade union combined. The latter offers a 
protection to the workman when following his employment, and 
the former acts as his almoner in time of sickness, want 
of employment, or in the case of misfortune, and the two 
combined act as an attraction to the young men who do 
not require any cvercion, but voluntarily offer themselves 
for membership. Whilst fulfilling these conditions, the financial 
responsibility of the Society to its members compels the majority 
to move cautiously in trade questions, and obtain by diplomacy 
what the aggressive union has to try and secure by force. The 
basis upon which the older societies have been formed has stood 
the test of time, and it behoves us all to stand to the old conditions 
and not deviate from our former policy of combining financial 
benefits with the defence of our teste and calling. The one acts 
as an incentive to the other, and the two combined strengthen the 
whole body and create a continued interest throughout the organi- 
sation, whilst its financial stability compels moderation, instead of 


| being prompted by those who appeal to the passions irrespective of 
| the results that will follow to those directly affected.” 


In conclu- 
sion, Mr. Swift congratulates the members on the year's work 
of the Society. Much had been done to improve the position 
of its members, and that without any public demonstration; 
but, by a steady and close attention: to duty on the part 
of branch officers, much benefit had been derived by the 
general body. The demand for unemployed being greater 
than the supply, had enabled large numbers of young men 
to be advantageously removed, and the usefulness of a trade 
society clearly demonstrated, in addition to duties which some 
extreme thinkers claimed to be their sole object and duty. They 
must not, however, be led away by theorists who gave opinions and 
advocated action by present circumstances only, but think of the 
future and prepare for the contingencies that it might bring with 
it. If they adhered to this policy as they had hitherto done, it 
would enable them to accept prosperity without excitement, and 
face their difficulties and responsibilities without fear, Much had 
been done in the past, as their record showed, and much could be 
done in the future if all were united ; and this being their position 
at the present time, they had every confidence it would be so in 
time to come, and the results beneficial to all connected with the 
Society. 








GLovucesTeR ENGINEERING SociETy.—At the meeting ‘of this 
Society in Gloucester, on Tuesday evening, Professor Ryan, M.A., 
LL.M., D.Sc., of the University College, Bristol, gave an- address 
on ‘* The Laws of Thermodynamics.” 

Map oF Metropoutan ELectric LIGHTING ARBAS.-We have 
received from Mr. Edward Stanford, of Charing Cross, an excellent 
coloured map of the Greater London area, showing the ares 
granted to the electric light supply companies. 

THE JUNIOR ENGINEERING Society, —On Saturday afternovd, 
the 8th inst., a large party of members of this Society visited the 
British India mail steamship Taroba, through the kindness of 
Messrs. Gray, Dawes and Co. The visitors were received and 
shown over the vessel by its chief engineer, Mr. Peter Boyd, 
R.N.R., and his assistant, Mr. Hunter, The greatest interest was 
naturally concentrated in the machinery, in connection with which 
the many features calling for particular attention in the mat 
triple expansion and in the auxiliary starting, steering, hydraulic, 
and electric light engines were pointed out and fully explained 
with the aid of drawings. The party afterwards partook of the 
company’s hospitality on board, and accorded its thanks to all 
concerned. The opportunity so obligingly afforded by the owners 
for enabling the manipulation and running of the engines to be 
witnessed was much appreciated on the following Monday, when a 
party of members proceeded with the vessel from the Royal Albert 






Docks to Gravesend. By convenient arrangement, each cf the 
visitors entered the engine-room and stokehold for a time, and had 
the pleasure of observing, under the most advantageous con- 
ditions, the general characteristics in the satisfactory working of 
the engines and boilers, 
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RAILWAY MATTERS. 


A pripek across the Harlem River at Seventh Avenue, 
New York, is now before the Legislature in the form of a Bill 
appropriating £140,000 for this purpose. 

Tue Birmingham Railway Carriage and Wagon Com- 
pany have declared a 6 per cent. dividend on the preferential 
shares; and a 10 per cent. dividend, with a bonus of 24 per cent., 
cn the ordinary shares. 


Tue foot-bridge near the Pont de ]’Alma, Paris, which 
connected the Quai d'Orsay portion with the rest of the Exhibi- 
tion, has been bought, half by the Northern Railway Company, 
and half by the Calais Municipality, for the new central station of 
that town. 

Among the new works for which the North-Eastern 
Company is about to seek parliamentary powers is one to make a 
curved line at the north end of the High Level Bridge at 
Newcastle, so as to enable trains to run right through without 
entering the Central Station. 


Tue London and North-Western Railway Company is 
now rapidly pushing forward the work of constructing the Buxton 
and Aehbourne Railway. The first section of the line, viz., from 
Buxton to Hindlow, an important milk traffic centre, is a little 
over five miles. The estimated distance from Hindlow to Ash- 
pourne is twenty miles. 


ue Dudley and Stourbridge Steam Tramways Com- 
pany recommends a dividend at the rate of 4 per cent. per annum, 
tree of income tax. The total receipts on revenue account for 
the twelve months ended December 3lst, 1889, amounted to 
£9179 4s. 6d., the expenditure to £6232 1s., leaving a gross 
yrotit of £2947 3s, 6d. The number of engine miles run has been 
123,074, and 2,104,324 passengers have been carried during the year. 


AccorbING to the latest news from the Shan-Siam 
Boundary Commission, the work is progressing, and there has been 
no repetition of the slight show of opposition which was met with 
on first crossing the frontier. The 7émes Calcutta correspondent 
says it is to be hoped that the Commission will succeed in throwing 
additional light upon a country which will become one of great 
interest and importance should the Government be induced to take 
up the scheme for a Burmah-China railway, so ably and steadily 
advocated by Mr. Hallett and Mr. Colquhoun, 


AFTER experimenting for some time with the Pintsch 
system of lighting railway carriages with gas, the directors of the 
North-Eastern Railway have decided to adopt and apply it through- 
out their system. This reform will be carried out as soon as pos- 
sible. Our North of England correspondent says:—‘‘It is to be 
hoped that the directors will afterwards endeavour to improve the 
miserable system of warming the carriages in winter by hot water 
foot tins, or equally often without any at all, which is now their 
practice.” 

Peruaps the first Chinese translation from the English 
of a technical work on railway and harbour construction consists of 
eight chapters of Mr. Matheson’s ‘ Aid-book to Engineering Enter- 
prise.” The title of the translation would read in English, ‘‘ Essay 
on Construction, Englishman Matheson gave the idea. English- 
man Fryer and Chang Tien translated it.” Printed on fine thin 
rice paper, from large type, this book is enclosed in loose boards of 
polished rosewood, held together with silk ribbons, each chapter 
being separately stitched into a silkcover. The Atheneum says the 
original engravings have been faithfully, though quaintly, repro- 
duced on a larger scale. 


An elevated railway is in course of construction in 
Jersey City, which is to run from Communipaw to Jersey City 
Heights. The road will be operated by cable, and will have maxi- 
mum grades of 3 per cent. Cars will be run at a speed of twelve 
miles per hour, and it is expected that in the busy hours three or 
four car trains at five minutes’ headway will be required to carry 
the traffic. The total ascent of the road will be about 40ft. The 
rails will be laid on longitudinal beams resting on the girders, and 
no cross ties will be used. For nearly a mile from the ferry the 
road will run through the yards of the Central Railroad of New 
Jersey, and pile foundations will have to be put in to support the 
columns, 


Tue report of the Texas State comptroller for the year 
ended September 30th, 1889, shows the total mileage in operation 
to be 8151 miles, representing aconstruction cost of 346,659,473dols. , 
on which, in addition to capital stock amounting to 177,454,000dols., 
there was a bonded indebtedness of 233,869,000dols. The unpaid 
coupons on these bonds amounted to 10,854,585, and the floating 
indebtedness was 18,515,227, while the total gross earnings were 
only 28,227,927 dols., or about a million dollars less than the unpaid 
interest and floating debt. The net earnings were 3,373,393 dols., 
which is equivalent to less than 1 per cent. of the cost of construc- 
tion, or about 1? per cent. on the capital stock, or less than 14 per 
cent. on the bonds, or about 14 per cent. on a valuation of 
25,000 dols. per mile. 


Tue Westinghouse friction buffer draw gear was exhi- 
bited in Chicago on a train of twenty-five cars, on Saturday after- 
noon, February 8th, at the Lake Shore and Michigan Southern 
yards between Englewood and Grand Crossing. This exhibit is 
one of a series, arranged by the Union Switch and Signal Company 
to take place in various parts of the Western, Middle, and Eastern 
States. A few days since a train, says the Ratlroad Gazette, left 
Pittsburgh equipped with these buffers, and having in the rear a 
Pullman hotel car, as was the arrangement with the famous train 
which exhibited the Westinghouse quick-acting air brake. This 
train is in charge of Mr, R. H. Soule. Between Pittsburgh and 
Chicago the train passed over the Fort Wayne road. Going east 
it will go over the lhe Shore and the West Shore roads to New 
York. Trials will be made in Cleveland, Buffalo, Syracuse, and 
Albany. The purpose of the tests is to show the action of the 
springs and friction plates, which act both when pulling and 
when pushing. The recent tests at Altoona were made by attach- 
ing two Consolidation locomotives at one end of the train. ese 
engines were reversed from forward to back gear quickly, which 
caused the friction buffers to open and close, and thereby exhibit 
their action. 


Findlay said :—‘‘ During the past twenty years there has been a 
very marked increase in the speed of trains in this country, and 
more particularly in that of the express trains, which are now 
open to all classes of travellers. For example, in 1872, the fastest 
trains between London and Liverpool, a distance of 201} miles, 
performed the journey in 5} to 6 hours, while now it is accom- 
plished in 44 hours. Between London and Manchester, 188? 
miles, the shortest time occupied was 5 hours, while now the dis- 
tance is covered in 4} hours. Between London and Birmingham, 
118 miles, one train ran in 3} hours, but the others were much 
longer on the road, while to-day all the fast trains perform the 
journey in 2? hours. But the most remarkable development in 
the rates of speed is found in the running of the express trains 
between London and Scotland ; and as regards these, it will be a 
sufficiently striking illustration to mention that the 10 a.m. Scotch 
express from London, which in 1872 reached Edinburgh at 9.10 p.m. 
and Glasgow at 9.30 p.m., now starts from London at the same 
hour, but is timed to reach Edinburgh at 6.30, and Glasgow at 
6.45. The journey to Edinburgh is thus performed in 8} hours, 
and to Glasgow in 8? hours, but even this rate is sometimes ex- 
ceeded, for during the tourist season of 1888 the journey to Edin- 
burg was accomplished in less than 8 hours, the distance being 401 
niles, giving a speed throughout of 50 miles an hour, including all 
stoppages, 





NOTES AND MEMORANDA. 


THE rainfall on Ben Nevis during January amounted 
to 29°42in., being 15°10in. above. the mean of the month since the 
Observatory was opened in 1883, A measurable quantity fell every 
day, and on eleven - over an inch was recorded each day, while 
on the 14th 3°88in. fell. The total bright sunshine amounted to 
only four hours, being the smallest number hitherto recorded. 
Lightning occurred on five days. The storm of the 5th was 
peculiarly severe, on which occasion the telegraph cable was 
damaged and communication stopped, St. Elmo’s Fire was seen 
on the 21st and 25th, 


THE wae by Mr. William Crookes, F.R.S., Dr. 
William Odling, and Dr. C. Meymott Tidy, on the water supplied 
from the rivers to London during January states that during the 
first month of the new Year the quality of the water supplied to 
the metropolis has not shown any retrogression, but has continued 
to be of the same high character—exceptionally high for the period 
of the year—as recorded in our previous monthly report. As 
regards the water furnished by the companies taking their supply 
from the Thames, the maximum amount of organic carbon found 
in any single sample examined waf 0°146 part in 100,000 parts of 
the water, as against a maximum of 0°153 part, and a mean of 
0°148 part in the previous month’s entire supply. 


Tut Mines Department of the French Ministry of 
Public Works has published particulars as to the production of 
coal last year, the figures showing that the total output was 
24,588,880 tons, or 1,985,986 tons more than in 1888, and 3,300,000 
tons more than in 1887, This increase would have been still larger but 
for the strikes which occurred during the past year in the basins of 
the Pas-de-Calais and the Nord, which produced 13,456,000 tons 
last year, or more than half of the whole of France. This repre- 
sents, despite the strikes, an increase of over a million tons upon 
1888, while it is of interest for English coalowners to mark that, 
despite the iron crisis in the southern departments of the Gard, 
the Tarn, the Aveyron, and the Hirault, the output of coal has 
increased from three to three and a half million tons, a great 
effort being made by the southern companies to increase their 
sphere of action and supply the Mediterranean ports which have 
hitherto been provided chiefly with English coal. 


AsBESTOS mining in Canada is carried on by cutting 
down the hills of asbestos-bearing serpentine, much as a farmer 
cuts down a stack of hay or straw, or by open quarrying on the 
level. The rock is blasted out and the asbestos, separated from 
the containing rock, is ‘‘ cobbed ”"—i.¢., separated by hammering 
from adhering foreign matter. A machine that will enable these 
narrow veins to be utilised is a desideratum. The finest quality, or 
“‘ firsts,” finds ready sale at prices ranging from 80 dols. to 110 dols. 
per ton; ‘‘seconds” fetch from 50 dols. to 70dols. per ton; while 
‘thirds ”” may be valued at 13dols. to 15dols. per ton. In good 
mines the yield of asbestos is from 3 to 5 percent. of the rock 
quarried, and the cost of mining may be put down at 25 dols. to 
30 dols. perton. The Euyineering and Mining Journal says, ‘‘ Over 
three-fourths of the whole product of about 6000 tons was shipped 
to the United States; small quantities going to Great Britain, 
Germany, France, Belgium, and Italy, and used in domestic manu- 
facturing.” 


Tue report of the Commissioner of Public Works in 
New York City, for 1889, shows that there were 2592 telegraph 
poles and 2760 miles of wires removed during the year, and but 
134 electric street lights are left. The receipts from water service 
were 2,557,038 dols., and the report speaks of the water supply as 
follows :—‘‘ From the Bronx River a continuous supply of 
18,000,000 gallons of water per day has been received. Work is in 
orogress for a canal and tunnel to divert the water of the Byram 
ane into the Bronx River, by which the supply from that source 
will be increased by 6,000,000 gallons per day. In extending and 
improving the distribution of water, 13°93 miles of additional water 
mains have been laid; The system for distributing the water 
supply now includes 657°19 miles of water mains, with 6760 stop- 
cocks and 8430 fire hydrants. During the year 1659 additional 
water meters have been placed, making a total of 19,870 meters 
now in use. The average daily consumption of water through 
meters is 27,482,300 gallons.” 


As an instance of negative hydraulic pressure or rela- 
tive vacuum in the wake of a moving vessel, the following extract 
from Mr. P. G. Hamerton’s yachting tour on the Sadne is interest- 
ing. The small sailing yacht or ‘‘catamaran” Arar, isa double 
boat, built on the principle of the Calais-Douvres. Returning 
against the stream in the wake of a huge barge towed by a small 
steam tug, Mr. Hamerton remarks :—‘‘ On drawing the Arar close 
to the barge, I found the motion less fatiguing, but the curious 
thing wen tiie~ihe Arar now followed without a hawser. There 
was, in fact, no necessity for a rope, as our boat was propelled by 
the back-water behind the barge. The Arar kept the noses of her 
two hulls at a distance of about three inches from the stern of the 
boat before her, and that with marvellous steadiness, For some 
time the two hawsers hung idly in festoons, but they were entirely 
detached before we came to the bridge at Macon; yet the Arar 
followed under the arch against the general current of the river, 
though, in reality, on the rapid counter-current of the back-water. 
How can a steamer tug a small boat without either increase of 
power or diminution of speed? The question appears insoluble, 
yet here is a solution of it—the steamer’s motion may create a 
Sub-enter behind a flat-sterned barge that she is towing, and the 
small boat may follow on the back-water without imposing the 
slightest extra tax upon the tug.” Mr. Hamerton omits to notice 
that the negative pressure at the stern of the barge may have been 
increased by the deviation of the back-water past the sides of the 
Arar; but he is perfectly right in stating that, but for the presence 
of the yacht, this negative back pressure would for the most part 
have represented a loss of power, 


Ar a recent meeting of the Berlin Physical Society, 
Professor Planck spoke on the development of electricity and heat 
in dilute electrolytic solutions. It has become possible to subject 
the occurrences in electrolytic solutions to mathematical investiga- 
tion, owing to the existing conceptions of the osmotic pressure in 
such solutions, of the more or less complete dissociation of the 
electrolyte when in dilute solution, of the applicability of the 


E ae ¥ | gaseous laws to such solutions, and owing to the experimental 
In his recent paper before the Society of Arts, Mr. G. | 


determination of the rate at which the ions travel. Professor 
Planck submitted a general case, in which the solution is not quite 
uniform, to a mathematical analysis, and deduced formule which 
represent that which is taking place in each unit of volume of the 
highly-diluted solutions in which dissociation is complete. These 
formule correspond exactly to those arrived at by Nernst for the 
development of electricity. Up to the present time the thermal 
phenomena in dilute electrolytic solutions have not been fully 
dealt with. The speaker showed that heat is the most important 
form of energy existing in the solution, It is only possible to 
arrive at a complete understanding of the heat production if, 
when drawing parallels between dilute solutions and gases, a 
further step is taken, and it is assumed that just as gases become 
warmer by compression and colder by a fall of pressure, so also 
heat is developed in electrolytic solutions when the ions are 
increased in number, and disappears when they are diminished per 
unit of volume. Hence the mere diffusive processes in an 
electrolytic solution whose composition is not uniform must 
develope an osmotic heat, which makes its appearance, and can be 
calculated in the absence of any electrical current. This osmotic 
heat must be taken into account, along with the two already 
known sources of heat production, during the pe of an 
electric current through a solution, before it is possible to calculate 
all the relationships of energy in a dilute, non-uniform, electrolytic 
solution during the passage of a current through it. 





MISCELLANEA. 


THE iron roof of a new concert hall which was in course 
of construction at Hamburg fell on the 24th inst., burying thirty- 
eight workmen. Five have been taken out dead, and eight severely 
injured, while two are missing. 


Ir is stated that a German engineer, Herr Schech, has 
been instructed to make surveys at the Stettin end of a projected 
canal to connect Berlin with the sea. If this canal is auididian, 
it will eclipse in magnitude the Manchester Ship Canal. 


Mr. E. K. Burstat, M.I.C.E., late Waterworks Engi- 
neer of Oxford, has entered into partnership with Mr. E. Herbert 
Stevenson, and their practice as civil engineers will, as before the 
death of the late Mr. G. W. Stevenson, be carried on at 38, 
Parliament-street, Westminster, S.W. 


A Boarp of Trade report has been published relating 
to the explosion of the boiler on board the steamer Development. 
The explosion caused the death of one man, and the severe injury 
of two others ; the safety valve lever was wedged down by a wood 
a and the report says this is a common practice on the 

eaver. 


Ir has been decided to keep a record of the number of 
visitors ding the M t, and the City Architect has 
accordingly instructed Messrs. Legrand and Sutcliff, of London, 
to erect a set of Nurton’s pales for this purpose, and the 
eer alterations in the entrance-way are being proceeded 
with. 


A very practical fountain ruling pen for mechanical 
drawing is being made by Mr. Stanley under Burton’s patent. It 
enables the nib to be supplied with ink as often as required by 
ee on a small button at the side of the ink reservoir, ink 

ing thus forced down a feed tube which lies between the blades 
of the pen. The outer surfaces of the blades are never inked and 
require no wiping. 


ANOTHER frightful dam disaster has occurred in America 
almost before the memory of the failure of the South Fork dam has 
begun to fade. On Saturday last a high dam on the Hassayampa 
River in Arizona gave way, and an enormous body of water was 
liberated. Particulars of the dam and results of its failure are at 
— rather conflicting, but it appears to be certain that over a 

undred people have been killed. 


A Loca Government Board inquiry by Colonel Ducat, 
R.E., one of the Board’s engineering inspectors, was held at the 
Local Board’s offices at Houghton-le-Spring, regarding a statutory 
loan for £4000 for works of main sewerage and sewage disposal by 
the a of intermittent land filtration, as per plans prepared by 
Mr. D. Balfour, M. Inst. C.E., the engineer for the proposed works. 
After the inquiry the inspector, accompanied by the engineer, 
viewed the site of the proposed works, and is to report in due 
course. 





An International Exhibition— engineering, mining, 
industrial and commercial, with a special section, housing of the 
poor—is announced to open at Leeds, early in May next, and to 
remain open for six months. The engineering section includes 
civil and military engineering, prime motors and means for com- 
municating their power, hydraulics and pneumatics, printing 
machinery and apparatus, railways onl tramways, textile 
machinery, machine tools and fire-extinguishing appliances. 
The general manager is Mr. Joseph Davis, Exhibition-buildings, 
Leeds. 


News has just been received of the accidental death of 
Mr. John Prowett, for many years a chief engineer in the British 
Navy. Mr. Prowett served through the Crimean War, being pre- 
sent at the siege of Sebastopol, the battle of Balaclava, and on 
board the ship which ferced the Dardanelles. After twenty-seven 

ears’ service in the Navy he retired, and in 1880 emigrated to 
Nonce, Nebraska. While recently on a visit to Fullerton he fell 
on the slippery street, rupturing a blood-vessel. He only survived 
a few hours. , who was in his sixty-fourth year, leaves a 
widow and four children, 


Ir appears that there is to be an International Exhibi- 
tion of Machinery, Manufactures, Appli and Inventions inci- 
dental to Engineers, Electricians, Builders and Ironmongers, in the 
Royal icultural Hall, Islington, from March 17th to 29th, 1890 
The Midland Railway Company, we are told, has arranged a two 
days’ excursion from Bradford, Leeds, Sheffield, Liverpool, Man- 
chester, and principal intermediate stations, and on the same date, 
day trips from Burton, Derby, Nottingham, Leicester, Northamp- 
ton, Bedford, Birmingham, Wolverhampton, Walsall, and principal 
intermediate stations. Anyone interested will receive a ticket 
admitting to the exhibition on sending a postcard to the offices, 43, 
New Oxford-street, W.C. 


THE coal consumption on board vessels built for the 
late Thomas A. Walker, contractor for the Madeira Port Works, 
Buenos Ayres, and fitted with the patent quadruple expansion 
engines of Messrs. Fleming and Ferguson, of Paisley, is certified 
by Mr. Walker’s executors to bea little over 1, 1b. per horse- 
power per hour; the consumption on the voyage to Buenos Ayres 
from this country, with a full cargo, having, they state, averaged 
1:12 1b. per horse-power per hour. As many as ten sets of this type 
of engine have been supplied within the past fourteen months to the 
late Mr. Walker alone, and at the present time Messrs. Fleming and 
Ferguson have two other sets on hand for his executors, to be fitted 
on board a twin-screw boat also being built for service at the 
Buenos Ayres harbour works. 


THE conversion of the well-known engineering business 
of Messrs. P. W. Maclellan, Clutha Works, Glasgow, into a limited 
liability company, is only one of several such changes now under 
contemplation on the Clyde. The shipbuilding yard and graving 
dock of Messrs. Archibald McMillan and Sons, Dumbarton, a very 
old-established business, is being reconstituted asa limited liability 
concern, with Mr. J. H. Hutchison, recently of Port Glasgow, as 
manager ; and the well-known shipbuilding and engineering busi- 
ness of Messrs. J. and G. Thomson, Clydebank, will shortly be 
announced as undergoing reorganisation asa limited company. Mr. 
J. H. Biles, until recently naval designer and manager with this 
firm, has gone to Southampton as general manager of the new 
Southampton Naval Works Company, Limited, about to start 
business on an extensive scale in the premises formerly occupied by 
Messrs. Oswald, Mordaunt, and Co. 





Tuer Bristol Times says: “ The galvanisers who used to 
be employed at Messrs. Lysaght’s works in St. Philip’s have small 
cause to thank the meddling agitators who induced them to quit 
their employment—the same meddling agitators, we believe, who 
misled the poor cotton-workers so wofully just before Christmas. 
The galvanisers were very fairly met by Messrs. Lysaght, as far 
as wages were concerned, and a substantial increase was granted. 
But when, soon after this concession, the hands, without the usual 
warning, demanded that the work should be done in their way, and 
not in the way chosen by the employers who are responsible for its 
success or failure, for its profit or loss, that was rather too much. 
The result of such arbitrary conduct was a lockout, and the men 
have been living a life of ease for a month or more. Now they 
have gone back on the employers’ terms; but not all of them, for 
the idle interval has been taken advantage of to introduce a system 
of galvanising which will require one hundred less hands than 
formerly to do the same quantity of work. Thus a hundred men, 
with their wives and children, are perhaps permanent losers through 
innocently acting upon the pestilent advice of people whose 
suggestions are only disinterested because they themselves do not 
suffer whether men work or starve.” 
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HALIFAX GRAVING DOCK, NOVA SCOTIA. 





Wir this impression we publish engravings illustrating 
the new graving dock at Halifax, Nova Scotia. The 
engravings include a plan and sections, together with a 
perspective view, all of which have been made from originals 
placed at our disposal by Messrs. Bateman, Parsons and 
Bateman. For many years the want of a large dry dock, for 
the repair of ships both of her Majesty’s service and also of 
the mercantile marine, had been felt, and in the year 1885 
an English company was formed, and the work of designing 
and superintending the construction of the dock was 
entrusted to the late Mr. J. F. La Trobe Bateman. The 
formation of the company was much assisted by the 
Admiralty and the Dominion Government agreeing to subsi- 
dise the undertaking in a very substantial manner. The 
dock is constructed of concrete throughout, with the excep- 
tion of the altars, coping, and caisson groove, which are of 
granite,and the whole of the work has been carried out by Messrs. 
Pearson and Sons, the eminent contractors. On the death 
of Mr. J. F. La Trobe Bateman, the firm cf Messrs. Bateman, 
Parsons, and Bateman—of which he was a member—were 
appointed to superintend the completion of the work, and 
the dock was formally opened on September 20th, 1889, b 
Vice-Admiral Watson, Commander-in-Chief of the North 
American Station, when H.M.S. Canada was docked. The 
manufacture of the pumping machinery, which consists of 
centrifugal pumps, driven by high-pressure engines, was 
entrusted to Messrs. James Watt and Co. The machinery is 
capable of pumping out the dock with ease in four hours. 
We herewith annex a statement giving the principal 





dimensions of the dock, which, with the plans, &c., will 
give an accurate idea of the work. 
Dimensions of Dock. 
Available clear length of dock inside, with caisson at 


casevede-> (Or ee ae oe Has ft. 
Width across body of dock at top 102ft. 
Width across body of dock on bottom 70ft. 
Width of entrance atcoping .. . , 89} ft. 
Draught of water on sill at H.W.O.S.T. 30ft. 








RAILWAYS IN WALES. 





THE internal competition that is in progress amongst 
the Welsh railways is affecting very considerably their 
earning power. The alteration is not in either the passenger 
or the merchandise branches of the trade, for these continue 
to show a satisfactory rate of increase; whilst, owing to 
sudden and large reductions in the charges for the carriage 
of minerals, the receipts from that branch of traffic show an 
enormous falling off. In the case of one of the great mineral 
lines—the Rhymney Railway—the mineral traffic yielded 
£65,220 in the past half-year, and £71,313 in the correspond- 


Dock and Railways, and the increase of competition. Inthe 
case of the Rhymney Railway, there is thus left to pay the 
dividends on the ordinary stock, when all other pay- 
ments have been made, some £14,416 for the past 
half-year, whilst in the corresponding half of the preceding 
year the amount had been £20,787. Other companies neces- 
sarily feel the effect, and this must be expected to show itself 





more fully when the reductions are experienced for the 
whole instead of a part of the half-year. The large divi- 
dends that the Welsh railways have been paying will 
be reduced until there is a further growth of the traffic. 
The Rhymney Company is evidently preparing to do 
its work more fully, for its official estimate shows 
that it expects to spend £20,000 in the current half-year 
on capital account for locomotives, this being the largest 
part of the proposed capital expenditure in that period. 
Very naturally, too, the decrease in the mineral receipts of 
which we have spoken is followed by an increase in the pro- 
portion of the working expenses on the railway to the gross 
total receipts. The Welsh railways used to work their trafic 
at a comparatively low percentage—for the last half of 1888 
the working expenses on the Rhymney Railway were 47°28 per 
cent. of the gross receipts, whilst for the past half-year the 


| percentage rose to 53°82 per cent., the increase being distri- 


buted with tolerable equality over the whole of the charges, 
but seen especially in the advance of the percentage of cost 
of locomotive power. The vast mineral wealth of Wales, 
pouring over the railways for shipment, will give to these 


| railways a goodly revenue, and the low charges which 
ing half of the previous year. The diminution is due to that | 
reduction of rates which set in with the opening of the Barry | 


are now current for the service will foster the trade; 
but if the owners of the railways are to have anything 
like the return that they have had, the competition 
which is now in progress will have to be put an end to by 


| some method of agreement or of division of the traffic. 


Beyond a given point low rates cannot foster trade ; in South 
Wales the rates have been hitherto moderate, and there must 
be expected to be an increase when the competition is brought 
to an end. 
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ENGINEERS IN 


A veErY interesting and instructive paper on “ The 


THE NAVY. 
Lessons to be Learned from the Naval Manceuvres”’ 
was read by Admiral R. C. Mayne, C.B., M.P., at 
a meeting held at the United Service Institution on 
Friday, February 21st, the meeting being presided over 
by Admiral Sir R. V. Hamilton, K.C.B., the Senior Sea 
Lord of the Admiralty, and being attended by a con- 
siderable number of naval executive officers, principally 
admirals and captains. It is not our present purpose to 
deal with the whole of the subjects touched upon at the 
meeting. We shall in this article confine our remarks 
chiefly to the proposals which were especially made by 
Admiral Mayne with regard to the engine-room personnel 
of her Majesty’s fleet—forming as it does such a large 
proportion of the total strength of the Navy—and the | 
relation of this engine-room crew to the fighting | 
efficiency of the ships. | 
In naval matters, as in many other things, history | 
repeats itself. In the earliest days of our war navy the 
fighting men of the fleet were soldiers, the ships were 
commanded by soldiers, and the seamen simply worked 
the sails and navigated the vessel. As our ships developed 
in size and in the number of their guns, it became 
necessary to carry much larger crews, both for the 
purpose of fighting and working the guns, and for 
manceuvring and working the sails; and in order to 
provide for the efficient performance of these duties 
of fighting and manceuvring, it -very soon became 
evident that either the soldiers or gunners should 
also be trained as seamen, or that the seamen should 




















also be trained to the use of arms. The latter course 
was the most easy and most natural to adopt, and most 
of the glorious naval victories of the last century were 
won under this last system. During the past fifty years, 
however, a new propulsive element has come into opera- 
tion in our ships. Sails and masts have gradually given 
place to engines, machinery has’ been gradually super- 
seding manual labour, until we have now reached this 
position, that it has been finally decided by the Admiralty 
to abolish masts and sails altogether and rely solely upon 
steam machinery as the propelling clement in our men- 
of-war. Admiral Sir R. V. Hamilton authoritatively in- 
formed the meeting of this decision on Friday last. With 
this revolution in the propulsive agency of our warships 
has come also the. necessity to reconsider the composi- 
tion of the personnel of the fleet. The old seamen and 
gunners have been gradually giving place to engineers 
and stokers, until now the engine-room department forms, 
roughly, about one-third of the total force of the 
Navy, and with the proposed increase in the number of 
ships to the Navy, it is possible that the proportion of 
engine-room ratings may become greater still in the next 
few years. The altered circumstances of the constitu- 
tion of the personnel of our war Navy, whose raison 
détre is to fight, naturally brings into prominence the 
necessity of considering how far the requirements of our 
Navy are met by the present division of the men into 
so many distinct and almost independent departments. 
We entirely agree with the conclusion arrived at by 
Admiral Mayne, that there should be practically one class 
only in the Navy, #.e., ‘combatants ;” but we entirely 
dissent from the method by which he proposes to arrive 


at so desirable an end, especially with regard to officering 
the engine-room department of the fleet. More than 
twenty years ago a comunittee, composed of the most 
eminent executive and naval engineer officers of the day, 
which was presided over by the late Admiral Sir A. C. 
Key, made a thoroughly exhaustive inquiry into the 
method of entering and training engineer officers for the 
Navy, for the purpose of securing the highest profes- 
sional engineering and mechanical skill for the engine- 
rooms of our men-of-war. In consequence of this com- 
mittee’s suggestions, a system of training engineer officers 
as students in the Government dockyards was adopted. 
which has continued up to the present day, and so far 
has given, on the whole, satisfaction. Whatever objec- 
tions may have been raised as to the costliness of this 
system, there never has been a complaint as to the quality 
of the training imparted. Itis a noteworthy fact also, not- 
withstanding the remarkable and almost abnormal deve- 
lopment of marine engineering, and of steam and other 
kinds of machinery‘on board our war-vessels during the las* 
twenty years, that the number of responsible officers in the 
engine-room department has been reduced by over 50 per 
cent. This, too, at atime when our armour-clads have 
become nothing less than vast museums of engineering 
appliances. Nearly every branch of science lends its aid 
to the composition of that now very comprehensive pro- 
fession — naval engineering. Every arrangement on 
board our war vessels, whether it concerns the guns, the 
torpedoes, the electric lighting, ventilation, pumping, 
flooding, drinking, fire arrangements, the structure of the 
| ship, and efficient preservation and repairs of its various 
' parts—all these things, in addition to the care of the 
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main propelling engines and the boilers, come under the 
head of naval engineering, and the officer who is respon- 
sible for the efficient state and readiness for immediate 
use of all these things is the engineer officer. Hence the 
absolute necessity, at whatever cost, of insuring that he 
should be thoroughly and efficiently trained and educated 
in the many branches of science that are involved in his 
profession. 

Owing to the reduction which has of late years taken 
place in the numbers of responsible engineer officers, to 
which we have just referred, the present engineer officers 
of the Navy have now become the superintending or 
supervising officers of their department on board ship. 
In ordinary ships it is now usual to carry perhaps one 
engineer officer, or sometimes one principal engineer 
officer and an assistant; in the larger ships, the fast 
torpedo cruisers and the armour-clads, the principal 
engineer officer has sometimes two or even three assistants; 
but it is needless to say that the juniors in these vessels 
are simply gaining experience to fit them for the position 
they will ultimately occupy as chief engineers. Thus it 
is not only necessary that the engineer officers during 
their training should acquire a complete knowledge of 
the nature of the materials of various parts of machinery, 
&e., and of the principles on which these machines are 
designed; but that they should also—as they are held 
responsible for the efficient working, repair, condition, 
cal ¥ preservation of these machines—have a thorough 
practical knowledge of their construction; and this know- 
ledge can only be attained by a systematic workshop 
training, and an actual use of material and tools, such as 
is now imparted to the engineer students, and which can 
only be thoroughly learned during a course of practical 
study in engineering workshops. 

It needs no proof that efficient supervision of work, 
and especially work of such a technical nature as that of 
naval engineering, can only be effectually carried out 
when the supervisor possesses both the professional 
knowledge to direct and guide his subordinates, and the 
mechanical ability to perform the work himself, should 
this be necessary. This is the result which the experi- 
ence of more than twenty years in the engineer depart- 
ment of our Navy has shown to have been attained by 
the system the Admiralty adopted of training their engi- 
neer officers on the recommendations of the late Admiral 
Sir A. C. Key’s Committee; and the system has this 
further advantage, that there is not a single function of 
the modern warship, whether it relates to her general 
efficiency, her fighting efficiency, or her steaming efficiency, 
with which the present naval engineer officer is not 
wholly and entirely familiar. It would be not only a 
very difficult matter to find an efficient substitute for the 
present engineer officer, but it would also be a step 
fraught with the most grave consequences to our Navy, 
and one that should not be entered upon without the 
most serious consideration, and not without taking the 
opinions of the most competent judges, not of admirals 
and captains only, who have had no means of acquiring 
any knowledge of the subject of a professional nature, 
but of independent engineering experts who might natur- 
ally be expected to know something of the engineering 
requirements of our modern war vessels. 

Let us now see how Admiral Mayne proposes to 
replace the present highly-trained specialist that we have 
shown to be necessary for the efficient control, super- 
vision, and working of everything that goes to make up 
that wonderful structure of modern science, an armour- 
clad. Admiral Mayne is reported to have said that “ the 
engineer officer as a separate officer should cease to 
exist,” and that he could be easily replaced by an officer 
whom he would select from the executive staff of the 
ship, whom he proposes to call an “engine-room 
lieutenant,” and “‘ who, if he devotes as much time, and 
no more, to learning engineering work as he does to 
learning torpedo work, would be perfectly competent to 
supervise the engine-room department,” &c. Admiral 
Mayne, however, qualifies supervision by the execu- 
tive officer — the engine-room lieutenant — by saying 
that he could be assisted by the engine - room 
artificers, who now perform most of the work of 
the engine-room. “The amount of time, and no 
more,” which the lieutenant is called upon to devote to a 
study of the machine called a torpedo, is about three 
months, the amount of mechanical knowledge which he 
brings to a study of the subject is nil. During these 
three months the embryo “ torpedo lieutenant” has pro- 
bably just had sufficient time and opportunity to make 
himself generally acquaiated with the mechanical arrange- 
ments of the weapon he will hereafter be called upon to 
use, but he has no part or responsibility whatever in 
keeping the torpedo efficient as a machine, no part what- 
ever in its repair and general readiness for use. The 
Admiralty very wisely charge the engineer officer with 
the duty of caring for the mechanical efficiency of the 
torpedo. .The duties of the torpedo lieutenant rest 
simply with using the weapon for fighting purposes, for 
which duty, by the way, he gets an extra allowance in the 
shape of pay. In this respect only is he superior to the 
engineer officer. Owing to the distinction between 
lieutenants and engineer officers, the former are classed as 
fighting, military, or executive officers, while the latter 
belong to the civil branch of the Navy, although for many 
years their duties have been executive in everything but 
the name; and it is difficult at the present day, looking at 
the fighting duties of the ship, to say which has 
more to do with her efficiency, the executive officer or 
the engineer officer. The same habits of discipline, of 
supervision, or of command which were stated by 
Admiral Mayne to be the characteristics of the executive 
class, and which were almost assumed by the lecturer to 
belong exclusively to this class of officers, have also to be 
the characteristics of the engineer officers, as the latter 
have frequently as many men under their control as the 
former; and shut up below in the engine-rooms and 
stokeholds, as the engineer officers’ men usually are, the 
task of maintaining discipline is performed under much 
more disagreeable and difficult circumstances than is the 





case with the seaman class. Again, as far as supervision 
is concerned, this duty is one which the engineer officer 
is constantly exercising, with this additional advantage 
over his proposed substitute, that the engineer officer has 
a thorough knowledge in every detail of the work to be 
poems: and supervision unaided by competent know- 
edge becomes mere offensive interference and meddling, 
and is in the highest degree inimical to discipline and 
efficiency. 

How can the proposed “ engine-room lieutenant ”’— 
who, as far as his engineering qualifications are con- 
cerned, will never be more than a half-trained amateur— 
be entrusted with responsibility for the costly and intri- 
cate machinery of our modern war vessels? Is it rational 
or safe that the details of such an important branch of the 
service as the engineer department should be entirely in 
the hands of irresponsible subordinates ? Will the country 
allow the efficiency of its first line of defence to be im- 
paired or trifled with in the manner suggested by Admiral 
Mayne? These are considerations which, we may charit- 
ably assume, never presented themselves to the lecturer 
in his laudable desire to improve the fighting condition 
of our personnel by making all its units ‘ combatants.” 
We are sorry to see, however, that he appears to view 
very lightly the engineer duties of the fleet, as he is 
stated to have said that ‘“ We do not require high scien- 
tific knowledge of an elaborate order to look after and 
work a ship’s engines. It is a matter of experience and 
common sense,” &c. Doubtless experience and common 
sense are very valuable qualities. Singularly enough this 
want of appreciation of the engineering requirements of 
our Navy appears to be confined to admirals, et hoc genus 
omne ; for Vice-Admiral Sir A. Hoskins, when giving 
evidence as a Lord of the Admiralty before the Select 
Committee on the Navy Estimates of 1888, stated that he 
considered an engine as a very simple thing in itself 
generally, and that he had himself seen on board a 
P. and O. steamer a Lascar lubricate some machinery on 
deck, start a lever, and hoist the cargo out himself—* and 
he was driving an engine.” 

It might perhaps be some matter for congratulation 
that the once-despised profession of naval engineering is 
now becoming the most coveted; but it is a matter of 
great regret that those who are at present responsible to 
the nation for the efficiency of the fleet show such a 
remarkable amount of ignorance and indifference to engi- 
neering matters in the Navy. The statements we have 
just quoted show the necessity of a thorough reform 
in this direction; the exponents of these statements 
belong to a class who have hitherto most strenu- 
ously and studiously—with very few exceptions — 
ignored engineering and its needs in the Navy. We 
have no hesitation in affirming that the utter want 
of representation of the engineer branch upon the 
Board of Admiralty, and of the very inferior and 
subordinate position to which the Engineer-in-Chief of 
the Royal Navy and his staff are relegated, and the 
impossibility that has hitherto existed of giving adequate 
or effective expression to engineering views, have in a 
measure to answer for the recent numerous calami- 
ties and breakdowns of our newest vessels. This 
continued indifference to the pressing and urging demands 
of the Navy in its engineer department will very soon 
lead to grave disaster. The position of the engineer 
branch throughout demands immediate consideration. 
The Navy Estimates will shortly be before the House of 
Commons, and it is to be hoped that the personnel of the 
Navy will then receive that attention which the altered 
character of our war fleet demands. No portion 
requires re-adjustment, or will repay examination, 
more than the engineer personnel. If the nation 
desires efficiency in its warships, one point we must 
absolutely insist upon — that whatever may be the 
ultimate position of the engineer branch, the responsible 
officers of this important department—no matter what 
may be their name, title, rank, or degree—must, above 
all other things, be thoroughly competent, professional, 
and practical mechanical engineers. 








THE COST OF ELECTRIC WELDING. 





ALTHOUGH the question of cost is not the primary one 
with respect to a large proportion of the work which will 
be done by electric welding machines, it becomes necessary 
to return toit. In the article which we published in our last 
impression on this subject, the cost of labour and the cost 
of fuel was given with respect to welding round bars of 
iron of lin. in diameter, or, approximately, 1 square 
inch of sectional area. An error occurred, however, in a 
part of the edition, in the second column of the article, 
where 36d. and 1°5d. were printed instead of 36]b. and 
15]b. The error does not affect the remainder of the 
article. It will be noticed that the conclusion arrived at 
is, that the cost of the welding by electricity is somewhat 
less than by the ordinary methods, and that it would 
probably be 1°85d. per square inch, with bars about or 
near one square inch in section. We may supplement the 
remarks made on this subject by dealing with the case of 
the employment of the apparatus in large works, where 
the addition of from 25 to 50 indicated horse-power to 
the load of a large fixed engine used for other purposes 
would make but a small addition to the establishment 
charges. That is to say, no noteworthy charge would 
need to be made to the welding for engine driver, oil, waste, 
water, or for depreciation and renewal of engine. These 
would be exceedingly small when, say, 25 extra horse- 
power is taken from an engine of from 200 to 800-horse 
power. ‘They are, however, important items when a 
special engine, large enough to work two large welders, 
is employed in working only one. Thus we have given 
the total cost per square inch weld as 185d. Of this, 
labour costs 0°58d., the remainder being for coal and the 
numerous charges mentioned above, which, under the 
circumstances, come rather heavy. In order, however, 


that the cost might not in any way be under-estimated, it 
was assumed that the conditions at Hoxton might repre- 








sent a frequent case. It was also questioned whether 
ordinary workmen would continue to make such welds at 
the rate of one in 25 minutes, and for this reason the 
final estimate was reached, upon the basis of twenty 
instead of twenty-four, welds per hour. ai 

Since the experiments referred to a competent smith has 
been working with the machine for heating his welds 
and he has maintained the higher rate. e 

We must therefore make an estimate of the cost of 
such welding assuming the circumstances, not those of 
the exposition plant at Hoxton, but those of a works 
where large plant would be used or where power is ayail. 
able without special outlay. We should then have for 
bars of wrought iron 1jin. diameter and for each weld :— 

Cost of Electric Welding. 


. Per weld, 
Labour, smith and assistant O-58d, 
Engine fuel at 20s. per ton osm O-16d, 


Depreciation on cost of 221.H.P.... ... ... 
Repairs, belt, oil, waste, part of engine attendant, | 


total of 50d. por day of nine hours, or 5"56d. per | 0-234. 


| AO ea 
Dynamo, interest and depreciation ee 
elding plant, interest and depreciation ... ... J 26d, 
I oe lg clan ace, ~ 4c L394 
Repairs, renewals, oil, and materials... ... ee 
Total 156d, 


This, as will be seen, includes a charge for everything, 
except buildings and management, and every item ise ‘ti. 
mated rather above than below a mean cost, so that in 
many cases the actual total cost would be below rather 
than above 1°56d. per square of weld. From it our readers 
may gather all that 1s necessary to enable them to arrive 
at the cost of welding such bars as compared with the 
cost by the ordinary methods. It will be found that for 
the plain, simple common work, there is not much differ. 
ence on the cost per weld; but this will be found, in most 
cases, to be a secondary matter. As pointed out last 
week, the system lends itself to adaptation to work for 
which the fire is only applicable with great skill. There 
are moreover some operations, such as making up bicycle. 
frames, which are at present brazed with great difficulty, 
that can be welded by the new system or brazed with great 
facility. It hasnot, as faras we are aware, been proposed to 
use machinery for brazing purposes, but there is no doubt 
that it has many applications for this work. The greater 
number will, however, be those which include the com. 
bined action of the welder and the smith, or the welder 
with a form of forging press, whether the electrical appa- 
ratus be used for welding or only for heating, 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute was held in the Langthorne Rooms, 
Stratford, E., on the 18th instant, under the presidency of the 
honorary secretary, when the discussion on the paper on *‘ Venti- 
lation and Heat Radiation,” read at the previous meeting, was con- 
tinued. 

The Chairman opened the proceedings by giving a brief résmé 
of the various rs me suggested by the paper, of which proof 
copies had already been plied to s for the purpose 
of discussion, hen in place of the upcast being through 
the stokehold as its natural and proper channel, the engine 
room skylight was made to usurp the province of the 
funnel, the results were highly detrimental both to ventila- 
tion and the efficiency of the hinery, i has the draught 
was away from instead of towards the furnaces, and the coal dust 
and floating particles from the stokehold were carried into the engine 
room, resulting in the open oil boxes becoming filled with grit, and 
tending to heat the exposed bearings and bring about the consequent 
worry, anxiety, and fatigue to the engineers and prospective expense 
to the ship. The want of attention given to the accommodation 
provided for engineers when off duty in many of the smaller lines of 
steamers wasalluded to, and the frequent changing of engineers result- 
ing from this was rerarked upon as being detrimental both to the 
interests of the owner and themachinery. Attention was next called 
to the injury doné to boilers by injudiciously allowing the cold 
air to pass down the stokehold ventilatorsin great quantity, especially 
when cleaning fires, frequently causing leaks at the back ends of the 
fire-boxes. In connection with this it was s 1 that it is a 
good plan to have an arrangement of gear led into the stokehold 
for shifting the ventilator cowl heads to wind when the furnace or 
tube doors require to be opened. The boxed-up style of engine- 
room was considered to be illustrative of the type which was 
referred to as -inducing the evils resulting from the narrow 
engine-room skylights becoming the vent for the heated atmo- 
sphere and dust in place of the funnel and uptake in the stokehold. 

e disadvantages of fans driven off the main engine shaft were 
alluded to. The various forms of ventilator cowls were touched 
upon, also various systems which have been tried with more or 
less success, as the system of leading a pipe into an annular space 
around the funnel or into the funnel itself, with or without the 
application of exhausting fans. 

The discussion was entered into b 
D. G. Hoey, J. H. Thompson, W. 
Thomas, and Captain Froude, while Mr. R. Adam read the 
remarks of Mr. Buckwell, who was unable to be present. The 
chairman read a few remarks by Mr. Ruthven, and a paragraph 
from the Lancet referring to an article which had appeared in THE 
ENGINEER, inspired by the paper under discussion. During the 
discussion the theory of ventilation and the principles and formule 
on which the theory is based were shown and illustrated by dia- 

ms. The necessity of having a proper system of uptake and 
owncast was pressed, and the need for an efficient arrangement 
of ventilation Soeed on true scientific principles was shown, The 
system in operation in some of the Channel service steamers was 
described in the remarks by Mr. Buckwell as being very effective. 
In this system the vitiated air is driven into an annular space 
around the main funnel. This space is divided vertically, the one 
portion being used for ventilating the forward part, and the other 
the after part of the ship. Another system was referred to in 
which the foul air is drawn by artificial appliances from the various 
parts of the ship and discharged into the funnel, thus providing 
ventilation and forced or induced draught at the same time. The 
extraordinary disregard which is paid by many to the loss of coal 
involved in uncovered steam pipes, boilers, and other portions of 
the machinery was commen’ upon; also the want of thought 
displayed in arranging the ventilators in steamers without regard 
to the scientific principles which are based upon the laws of nature. 
It was that the various ideas brought forward in the 
paper and the discussion to which it had given rise, should be 
embodied in a future paper and brought into some practical issue. 
The chairman in closing intimated that some very interesting 
letters had been received recently from engineers resident in vari- 
ous countries abroad, who were desirous of joining the member- 
ship. He also announced that a handsome subscription for the 
library had just been received from a member on his arrival at 
Birkenhead from South America. The proceedings closed with the 
usual votes of thanks, 








Messrs. J. McFarlane Grey, 
. Wilson, R. Duncan, W. M. 
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Heating Surface 1016 sq" feet 
ditto in Fire box 123" » 
Total «=—sdWISD®—— 
Fire grate area 20:7" 
175 lbs per sq” inch 
mage steam up 46 tons 13 cwt 2 grs 
» emly 44» 3"0» 
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PUBLISHER’S NOTICE. 


FORTH BRIDGE. 
** Rolled copies (suitable for framing) of the Four-page Engraving 
"of the completed BRIDGE, issued with our Special Number of 
Mecember 13th last, can be had, price 18., post free. 





** With this week's number ave issued Tro gg seo one a 
* Two-page Engraving of « Componnd Passenger Locomotive, Novth- 
Kastern Railway; the other a@ series of Engravings dlustrating the 
construction of the Forth Bridge. HKeery copy as issued by the 
Publisher contains these Supplements, and subscribers ave requested 
to notify the fact should they not receive them, 
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CLEVELAND INSTITUTION OF ENGINEERS.—The meeting announced for 
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DEATH. 


On the 9th February, Caartes A. Lone, of Park-square, Newport, 
Mon., late locomotive superintendent of the Brecon and Merthyr 
Railway. 
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COAL IN THE SOUTH OF ENGLAND. 


THE reported discovery of coal in Kent is naturally ex- 
citing a considerable amount of interest, though hardly 
so much as might be expected, seeing how momentous 
are the consequences which may very possibly follow 
should the discovery prove to be of practical value. For 
our own part, as having so recently urged the importance 
and hopefulness of further search for coal in the south- 
east of England, we have every reason to be gratified 
that in eight days after our appeal had been published, 
the discovery of coal in the neighbourhood of Dover was 
actually effected, as reported upon by Mr. Francis Brady, 
engineer-in-chief of the Channel Tunnel Company. The 
absence of any great display of enthusiasm in regard to 
this matter by the public generally, and even by those 
parties who in some way or other are likely to be affected 
by it, may be in a great measure explained by a desire for 
further evidence, and an apprehension that, after all, the 
affair may prove somewhat delusive. A kind of latent 
scepticism has been encouraged by the degree of secrecy 
with which the operations have been shrouded. By the 
time our remarks appear, the veil may have been laid 
aside, and a full account may have been given. But at 
the time we write there is a great absence of information. 
It is, however, satisfactory to find that certain geologists 
of eminence, capable of forming a correct conclusion in 
regard to the question at issue, are fully con- 
vinced that the coal measures have been reached, 
though this does not necessarily prove that a coal mine 
is to follow. Among those who are so far satisfied we 
may class such authorities as Mr. Whitaker and Mr. 
Topley, well known as holding important posts in con- 
nection with the Geological Survey. Professor Boyd 
Dawkins, who probably might, if he would, throw a little 
more light on the subject, has fully confirmed the state- 
ment of Mr. Brady as to the actual discovery of coal, and 
simply holds in reserve any conclusion as to the probable 
thickness and number of the seams. It is stated that 
preparations are being made for carrying the tunnel 
shaft down to the coal measures, supposing the indi- 
cations afforded by the boring at the foot of Shkespeare’s 
Cliff, to continue favourable. One ground for con- 
fidence consists in the circumstance that a discovery of 
true coal at this spot is exactly in accordance with a theory 
which has been gaining ground among geologists for 
some years past. Early in 1886, in a paper on “ Some 
Borings in Kent,” Mr. Whitaker expressed a hope that 
the time was not far distant when further underground 
exploration would set at rest the important question of 
the possibility of getting coal in the south-east of 
ingland. It was Mr. Whitaker's proposal that a 
systematic plan of exploration, carefully thought out 
beforehand, should be adopted, instead of leaving 
the question to the chance efforts of corporations 
and companies, whose only object was to get water, 
for which purpose a less ambitions mode of proceed- 
ing would be more likely to lead to success. With 
this view, Mr. Whitaker suggested to the late Mr. 
Godwin-Austen, many years ago, that Dover was a very 
suitable place for an experimental deep boring. Three 
reasons were given for this choice. In the first place, 
Dover was at no great distance from the outcrop of the 
carboniferous rocks of Northern France. On the question 
of level, Dover also furnished a good site. It was like- 
wise favourably situated in a purely geological sense, being 
a long way down from the top of the chalk. Following 
up these views, Mr. Whitaker, in 1887, expressed his 
satisfaction at the project undertaken by the South- 
Eastern Railway and Channel Tunnel Companies, in 
making a trial boring at the foot of Shakespeare’s Cliff. 

In Mr. Topley’s interesting work on “ The Geology of 





| the Weald,” forming one of the volumes of the Geological 


Survey, St. Margaret’s Bay is mentioned as a favourable 
locality for boring in search of the palwozoic rocks. 
A boring was undertaken there in connection with Sir J. 
Hawkshaw’s plan of a Channel Tunnel, and Mr. Topley 
was himself the geologist officially associated with the 
enterprise. ‘The amalgamation of the two Channel com- 
panies led to the abandonment of this boring, and so 
prepared the way for Sir Edward Watkin’s project for a 
boring farther westward. A very few miles separate the 
two points, and it is possible that the results at St. 
Margaret’s might have been as successful as those at 
Shakespeare’s Cliff. But the lines drawn on Mr. Godwin- 
Austen’s map seem to favour a spot somewhere between 
Dover and Folkestone, and therefore in very close 
approximation to the present boring. The subject is 
one on which Mr. Topley will shortly have something 
more to say, this gentleman having been invited to read 
a paper on “Coal in the South-East of England” at the 
meeting of the Federated Institution of Mining Engineers, 
to be held in London in April next. The probability of 
finding good coal in sufficient quantity is, of course, the 
main point in this controversy. The depth to which the 
Shakespeare boring has been carried is considerable, but 
not too great if the coal is plentiful and of good quality. 
Speaking of the specimens that have been brought up, 
Mr. Brady says they have been tested by burning, and 
prove to be “ of good bituminous character.’ Professor 
Boyd Dawkins states, that having examined the specimens, 
he is able to confirm Mr. Brady’s report. ‘Coal 
measures with good blazing coal,” he says, ‘have been 
struck at a depth well within the practical mining limit,” 
and he considers that the question which has vexed 
geologists for more than thirty years is now “ definitely 
answered.” The carboniferous system seems to have 
been reached at a depth of 1160ft., coal being found 20ft. 
lower. Mr. Brady’s account is that the coal measures 
were found just under the lias. This sudden intrusion of 
the palzozoic rocks is the phenomenon which has been 
reckoned upon by all who have followed in the track of 
Mr. Godwin-Austen. Experience gained in various 
parts of South-East England, including the metropolis, 
shows that many of the secondary rocks are missing, 
or greatly thinned, so as to admit of a sudden plunge 
into the primary formation. So alsosome of the palwo- 
zoic rocks are absent. As for finding coal, little more than 
the breadth of the English Channel separates Dover from 
the collieries in the North of France. Not far from 
Calais we see the coal measures coming up immediately 
beneath the cretaceous beds. Professor Prestwich, in his 
report to the Royal Commission on Coal, remarked that 
between Calais and Bath, along a line more than two 
hundred miles in length, there was every reason to 
believe that the paleozoic strata ranged underground, 
and along portions of this line there was equal reason to 
believe in the existence of productive coal measures. 
Judging from the proportional extent of coal measure 
strata to that of the other palwozoic strata in the known 
area, a rough estimate was made that the superficies of 
the probable underground coal basins comprehended 
some 150 miles in length, by two to eight miles in 
breadth. That there have been some adverse geological 
opinions is well known. Among the exponents of these 
discouraging views, we have the weighty names of 
Sir Roderick Murchison and Professor Hull. But it 
might be anticipated that geologists would differ more or 
less in their views in regard to a subject necessarily some- 
what speculative. That the primary rocks were near at 
hand, and that coal might indeed be found, was generally 
admitted. But it was a matter of dispute whether the 
coal would possess any marketable value. The thinning 
out of the coal measures as they ranged westward from 
Valenciennes was cited as a proof that nothing of any 
value would be found between Calais and the Somersetshire 
coalfield. ‘To this argument there is fortunately a good 
reply, which may at least hold judgment in suspense 
until further facts are brought to light. 

If seams of coal possessing sufficient thickness to be 
workable are found at Dover, the probable existence of 
similar deposits along the line of the underground paleo- 
zoic range will become a question of great practical 
interest. The more complete the success of the boring 
at Shakespeare's Cliff, the greater will be the stimulus to 
exploration elsewhere in the indicated area. For the 
present there is hesitation; but the certainty that the 
carboniferous strata have been reached at Dover ought to 
encourage the formation of the exploration fund of two 
thousand guineas, to which we have recently referred. 
Mr. James T. Day, F.G.S., the secretary to that fund, is 
able to announce the formation of a large and influential 
committee to promote the investigation, and we are glad 
to observe the name of Professor E. Hull in the list, as 
showing that this eminent geologist is not without some 
hope concerning the presence of coal in the South 


of England. His idea has been that ‘little coal 
was to be expected to remain under the creta- 
ceous rocks.” Professor Prestwich takes an oppo- 


site view, and considers that the thinning out of the 
coal seams of France as they approach Calais is due to 
denudation, “and not to any approach to the original 
limits of the coal measures and thinning out of the coal 
seams.” Consequently, it is argued that if the coal 
measures again set in to the westward of Calais, that is 
to say in England, “they would be found equal in pro- 
ductiveness with the great coalfield of the North of 
France and of Belgium.” Further argument on the 
subject from the same authority leads to a conclusion 
thus expressed :—‘ On these grounds we believe that the 
coal measures, should they exist under the secondary 
rocks of the South of England, will be found in full fcree 
and in full productiveness.” If we are properly informed 
with regard to the boring at the Shakespeare Cliff, we 
must consider that the coal measures have really been 
reached at this spot; and hence, according to the argu- 
ment of Professor Prestwich, we may look for an ample 
yield of valuable fuel. A circumstance which will affect 
whatever search may be made for coal in this country along 
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what may be called the Belgian-Somerset line, consists in 
the disturbed state of the paleozoic strata. Such are the 
convolutions of the coal-bearing beds, that in Somerset- 


shire a seam of coal has been passed through three times | 


in the same line of descent. A horizontal separation of 
the deposits also oceurs, owing to the sweeping away of 
the highly-inclined rocks. It is evident that the paleozoic 
strata of England underwent great movements and de- 
nudation after the formation of the coal measures, and 
before the deposition of the secondary strata. Professor 
Prestwich remarks that the elevation of the older rocks 
was followed by an enormous amount of denudation, 
whereby the edges of the strata so disturbed were worn 
and planed down to such an extent, that in many cases 
masses of strata many thousand feet thick were removed 
before the deposition of any of the secondary strata com- 
menced. This tilting and sweeping away of the older 
rocks is described as very apparent, both on the flanks of 
the Mendips and the Ardennes. It is generally conceded 
that the coal measures of Belgium and Wales once 
formed an unbroken line. 
cated beds, due to the upheaval and denudation, each 
coalfield being a detached and broken portion of the 
large original formation. Thus, coal may be hit or missed 
along the paleozoic line, but where it is found there is 
the prospect of a good supply. It is to be regretted 
that the diamond drill is not at work beneath the Shake- 
speare Cliff, so as to accelerate the operations, and bring 
up the specimens in a more perfect form. Results of a 
conclusive nature are now anxiously awaited, and perhaps 
it is as well to say that even if the present boring should 
prove a failure, further search in the south-eastern dis- 
tricts will be fully warranted. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


THE promoters of the Edinburgh Exhibition have sug- 
gested that our American friends should send one of their 
locomotives over to this country, and that it should be 


run on some important English line in competition with | 
On the other side of the Atlantic they | 


English engines. 
are unwilling to incur the expense of such an undertaking, 
and an endeavour is now being made in this country to 
raise a fund of about £1000 to recoup any American 
builder of repute who will send a suitable engine. We 


trust that the committee of the Exhibition may be suc- | 
cessful, as a competition of the kind would prove interest- | 


ing and instructive. Several subscriptions have been 
promised, and the Baldwin Company appears more dis- 
posed to meet the wishes of the Engineering Committee 
than at first. Messrs. Henderson Bros. have promised 
a very low rate indeed of freight for the conveyance of the 
engine back to New York. We are sorry to add that an 
esteemed contemporary, the Engineering News, has 
taken offence at what we have recently said on the 
subject. Unfortunately, in speaking of the American flag, 
we spoke of stars and bars, instead of stars and stripes. 
We confess that we fail to comprehend the nature of our 
offence, but we meant no disrespect to the American flag, 
and we trust that our contemporary will accept this state- 
ment as sufficient apology. We can scarcely regret the 
mistake, if it deserves the name, because it has induced 
our contemporary, no doubt in the heat of the moment, 
to make certain statements about railway work in the 
United States which are interesting, and even partake of 
the nature of admissions which are, in a sense, new to 
us. Thus, for example, we learn that running passenger 
trains at a high speed in the United States is regarded 
by the Engineering News in the light of a ‘side show,” 
a very secondary affair indeed. Our contemporary’s 
criticism takes the form of two rather long paragraphs in 
large print. The first refers to our assumed slight to the 
American flag, and inasmuch as it contains no matter of 
technical interest, we need not further refer to it. The 
second paragraph we reproduce whole. It runs thus :— 
“Tt is remarkable that THe ENGINEER should have 
forgotten that several prolonged battles of ‘ English v. 
American Locomotives’ were fought out years ago in 
Canada and in Mexico, and in South America and else- 
where, not all of them by any means on poor track; some 
on very good track, and with Englishmen managing 
both sides of the controversy; and that as a result there 
is absolutely no interest in this country over the question 
of ‘English v. American Locomotives,’ which canses 
such heated controversy in the English engineering 
journals. We may add, that in England itself there has 
been a long-drawn-out battle under purely English 


auspices, with the result that a good majority of the new | 


English locomotives are of the American type in certain 
prominent features. If there be anything in which 
English locomotives can make a good showing, it is in the 
ability to haul light trains at high speed over the most 
costly and perfect track, with moderate consumption of 
coal. Weare not overwhelmingly patriotic, and we do 
not entertain any great doubt that in this particular kind 
of service, which is with us a rather unimportant sub- 
variety, no locomotive which we could send over would do 
any better than the locomotives it would meet there. It 
might even not do quite as well. But when it came to 
hauling very heavy trains, especially maximum trains, at 
slower speeds, or to coal consumption per ton mile or 
passenger mile—units which our English friends do not 
have to compare their work by, most unfortunately for 
them—or to cost of repairs for equal loads, or long mileage 
per year and between repairs, or to service on slightly 
inferior track—here, we think, the English locomotive 
would compare to poor advantage.” 

Now as to the competition here referred to as having 
taken place in Canada and Mexico years ago, we venture 
to think that our contemporary has not quite so good 
a memory as we have. If he had he would call to mind 
certain facts which tended to show that the merits of the 
engines only constituted one element in the controversy. 
However, it is not necessary or expedient to go into his- 
torical questions of the kind now. There is far more 
interesting matter further on in the paragraph we 
quote. Thus, for example, we are told that many of the 


new English locomotiyes are of the American type in 


Now we meet with trun- | 


certain prominent features. This brings us at once to a 
question which we have often asked and never yet suc- 
ceeded in getting any American engineer to answer,— 
What are the special peculiarities of the American engine 
which make it better than the English engine? For 
some time past we have been publishing a series of 
articles from the pen of an American engineer, who holds 
an important position on a railway at the other side of 
the Atlantic; and those who have read these papers 
know that he does not hesitate to speak his mind fully 
concerning the merits of the American system. But it 
must be remembered that he is in a sense a member of our 
own staff, and he is not writing in reply to our challenge, 
or indeed any challenge, that remains undealt with. 
Possibly the Engineering News may see fit to take it up, 
and instead of dealing in vague assertion, explain pre- 
cisely in what way and how the American engine is a 
better all-round machine than ours. Our contemporary 
will, however, have to obtain some information which he 
does not now possess concerning what really does take 
place on an English railway. Take, for example, what 
| he says above about hauling light trains at a high speed. 
| What does he consider a light train ? 
| cannot admit that a train of twenty passenger coaches, 
| crammed with passengers and luggage, is a light train; or 
| that the work of hauling it at fifty miles an hour is a 
jtrifle. But this is a thing of daily occurrence in 
this country. The engines used for this purpose 
are very heavy, powerful machines. It is not easy 
to see how anything much more powerful can be 
put on to a normal English gauge road. It is news 
to us, and will be news to many engineers in the United 
| States, to hear that the running of fast passenger trains 
| is an “ unimportant sub-variety ” of railway traffic. Yet 
| we are obliged for the admission that in this matter we 
|ean probably beat American engines. There remains, 
then, only the hauling of goods trains. In this country 
it has been found, on the whole, advantageous to run 
goods trains of moderate weight, say, 400 to 500 tons, at 
comparatively high speeds. In the United States they find 
it pays better to run enormously heavy goods trains at 
speeds of eight or ten miles anhour. Of course, engines 
of a different type are needed, because of the difference 
in the nature of the traffic. But there is a certain pro- 
portion of goods hauling done in the United States with 
engines of much the same general dimensions as those 
| used in this country, and it is quite possible to institute a 
comparison between these two types. Our contempo- 
rary’s concession that the English passenger engine is 
better than the American engine we appreciate; and we 
| think that it is even possible, though not probable, that 
| he will concede as much to the English goods engine 
| when he has mastered some of the facts concerning 
|it. Weare not to be outdone in generosity, and quite 
freely admit that in “caterpillar engines,’ as huge 
machines with eight, ten, or twelve wheels coupled 
have been not inaptly called, from a fancied resem- 
blance to a caterpillar, we “make no show;” but 





a show. We have no use for such engines. If 
we required them, we could build them. When 
American engineers boast, as they do now and then-—but 
of course rarely—about their goods engines as compared 
with ours, they forget that what they are really com- 


ing goods traffic. Into this kind of controversy it would 
be profitless to enter. The conditions prevailing in the 


raised; and we have no doubt that each system is a 
survival of the fittest, considering the environment. In 
the same way as regards service on poor tracks, it 1s 
quite possible that an English engine could not, without 
modification, do as well as an American engine—the 
springs are too stiff. But in this country we have found 
it better to make the roads thoroughly good, instead of 
using a weak road and modifying the engine. We can 
assure our contemporary that we in this country have 
been all through that kind of thing. 
roads are a matter of history. We have found it pay 
best in the long run to make our permanent. way as good 
| as possible. In the United States they are going through a 
| precisely similarexperience. Need we tell the Engineering 
News that there are roads running out of New York second 
| to none in the world in quality? Of course in a very big 
| country like America the work of improving the perma- 
nent way is a long and costly undertaking; but it 
will all be done in time. If we wanted to build engines 
for poor roads, we should do so, giving plenty of elasti- 
city of support, as our builders do when they are left a 
free hand in designing colonial engines. 

There are then but two points remaining on which we can 
contend with our contemporary. There are the cost of haul- 
age, as represented by the cost of coal, and of repairs. On 
the latter point we freely admit we are not qualified to 
speak, because we have invariably failed to obtain any 
trustworthy information concerning the cost of repairs in 
the United States. It seems to be a subject tabooed by 
master mechanics, probably because it is very difficult to 
reduce figures toany common standard. On one line they 
adopt Legree’s plan, holding it ‘‘ cheaper to use up and buy 
more,” than to rebuild, or repair heavily. On another 
line they repair continually, so that an engine is appa- 
rently everlasting. If our contemporary can really supply 
some information that will bear analysis concerning 
the cost of repairs on a representative line in the United 
States, he will confer a favour not only on English but 
American engineers. It is very difficult to understand 
how, seeing that labour and materials are all more 
expensive on the other side of the Atlantic than here, 
the work of repair can be done for less money. As to 
coal, if our contemporary had not written while still irate 
about the American flag, he would have said nothing. On 
this point, at all events, there is no room for doubt. The 
American locomotive burns more coal] than any other. It 
it quite possible that they do not want to economise in 
this direction, just as we do not want to haul trains of 
700 or £00 tons. But this being the case, why boast that 








We certainly | 


this is simply because we do not want to make | 


two countries settle the only questions that could be | 


Our weak, poor | working day. 





— 
as 


the American boiler is economical? Any American engi. 
neer of experience will tell our contemporary that the 
American locomotive boiler in regular work evaporates 
about 5 lb. or 61b. of water per pound of coal. That must 
indeed be a poor English locomotive that does not tury 
8 lb. of water into steam per pound of coal. 

This article will not have been written in vain if jt 
elicits from our contemporary—certainly ranking with 
the best technical papers published in the United States— 
a definite statement of the advantages possessed by the 
American locomotive over the English. It is no dis. 
paragement, however, to the Engineering News to say 
that railway work is not a speciality with it, and in order 
that what it may see fit to say on the subject shall Possess 
maximum value, we venture to advise that it should get 
up English practice pretty thoroughly; and further, as 
nothing is to be gained from generalities in such a dis. 
cussion, we would ask our contemporary, to begin with, to 
confine his attention to one feature at a time, and we suv. 
gest that it should take boilers first, and the whole 
practice of making steam and the method of firing with 
bituminous or semi-bituminous coal, comparing English 
and American methods together, pointing out the defects 
of the former and the advantages of the latter. Astoanthra. 
cite, we are quite willing to grant that they know in the 
States much more about it than we know here or care 
to know. We are quite prepared to believe anything the 
Engineering News or any other American paper has to 
say concerning anthracite. So it would be only waste 
of time and energy on the part of our contemporary to 
touch upon it. , 





A NEW FORM OF ELECTRIC TRAMWAY. 

WE have received a copy of a report by the engineers of 
the Brush Electric Engineering Company, upon a new system 
which Mr. Wynne has devised for applying electricity to the 
working of urban tramways. The system consists in the 
use of a crenellated iron bar, the crenellation being 


| such that the bent bar is easily laid amongst the paving setts 


in the centre of the road between the tramway rails proper, 
This bar is in lengths of about 9ft., each piece being distinct, 
but connected by a short branch wire to a main electric 
cable buried underground. The connection is, however, 


| through a contact which is made or broken by means of an 


electro-magnet, the latter being put into circuit through the 
passage of the tramcar above, a shoe, or other rubbing 
medium, passing along the surface of the road and getting a 
rubbing contact with the top edge of the crenellated bar. 
By means of the magnets also the segment, or length of bar 
immediately ahead of that in which the car for the moment 
is, is put into parallel circuit with the bar to its rear. Thus, 


| with the low tension continuous current which it is proposed 





paring are not two locomotives, but two systems of work- | 





to use, sparking would be avoided, and only the sections 
covered by the cars are at any time in connection with the 
main, and the current is never entirely cut-off from the 
magnets. The contact magnets and boxes occurring at every 
9ft. constitute a very costly item—estimated £1275 per mile 
—and the total cost per mile of crenellated conductor, cable, 
branches, magnets, generating plant and station, all as would 
be required for an existing tramway with rails and road 
already made, is for four miles of double track, £17,609, or 
£2200 per mile of single track, that is to say, assuming the 
magnets and the collector to give no trouble, and assuming 
the arrangement satisfactory as regards leakage and in all other 
respects, the estimated cost of adapting electricity by this 
system to an existing urban tramway would, if the tramway 
contain four miles of double track, be at the rate of £4400 per 
mile of tramway. 


BRIDGE CONTROVERSY AT BRISTOL, 

As many people besides those who reside at Bristol know, 
there is a drawbridge very near the centre of the town, which 
is opened once a day for the passage of a few small vessels 
into a pool with warehouse accommodation along its sides. 
An agitation is now favoured by the people generally, it would 
seem, for a new fixed bridge of much larger dimensions than 
the very poor and insufficient existing bridge, whilst a new 
opening bridge seems to be favoured by the Town Council. 
It appears that the bridge was opened 336 times between 
May 22nd, 1888, and July 20th, 1889, or twenty-four times per 
month. It is thus opened at the rate of nearly once per 
Ata recent town’s meeting on the subject it 
was stated that 239 masted vessels had used the space above 
the bridge in that time, the tonnage being 13,419, and the 
dues £253; the rates on foreign goods, £567; and on coast- 
wise goods, £74; from barges, £150; and from rent, £150. 
How much of this would be lost if a somewhat higher fixed 
bridge were built does not appear, and it seems that the 
residents of Bristol are not likely to be able to determine, as 
custom or vested interests, or supposed interests, rather cloud 
the judicial side of the mind. It is on the one side main- 
tained that the profits arising from the opening of the bridge 
do not pay for opening it, and that rents have nothing to do with 
the bridge question. The warehouses, it is said, would not 
suffer by the erection of a fixed bridge, and the little bit of water 
is greatly exaggerated in value by those concerned. It appears 
that most of the craft passing above bridge are very small, 
and that berths for the larger craft could easily be found 
not ten minutes’ walk from the Pool. Further, it is alleged 
that if the Pool were covered over the space obtained would 
be very valuable. In any case, it seems to be clear thata 
much wider bridge is very much needed, for the road is an 
important one, and connects Bristol and Clifton. At the 
meeting a good deal of personal inquiry on various matters 
was addressed by the audience to speakers, and the inference 
was that private interests unduly magnified stood in the way 
of a proper understanding regarding the bridge, as it had 
done in some other matters not before the meeting. The 
controversy and the discussions lead to the suggestion that 
the Bristol people would do well to avoid further conflict and 
unpleasantness by calling the aid of two independent men to 
look into and report on the subject. The work would be best 
done by an engineer with qualified legal assistance. 








STEAMSHIPS FOR CARRYING PETROLEUM IN BuLK,—We under- 
stand that the s.s. Petrolea, of which mention was made in our 
columns last week, was fitted with her pumps and all the apperstus 
for loading and discharging the petroleum by Messrs. rane 
Tyler and Co., of London. This firm has been very successful in 
overcoming the difficulties of petroleum pumping, all the gene 
ships fitted with their pumping machinery having given erent 
satisfaction to the owners. They have also fitted a number 4 
these vessels with the electric light. The owner of the Petrolia is 
Mr. Alfred Suart, of London, 
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LEGAL INTELLIGENCE. 
QUEEN'S BENCH DIVISION. 
(Before Mn. Justice DENMAN axd Mk. JusTICE VAUGHAN 
WILLIAMs. ) 
February 22nd, 1890. 
THE BRISTOL TRAMWAYS COMPANY ¢. THE CORPORATION OF BRISTOL. 

JUDGMENT was given in this case, which had arisen. out of the 
controversy going on all over the country between two systems of 
paving roads—with granite or with wood—and raised the question 
whether the corporations or other municipal ‘‘ road authorities” 
in towns or places where tramways are laid have a right upon their 
own judgment or discretion to substitute one mode of paving the 
reads for another, and in order to do so to take up the tramways 
to effect the substitution; or whether, as the tramway companies 
have a great interest in the part of the road on which their tram- 
ways are laid, and they very much prefer granite to wood, the 
question whether the granite cannot be preserved at all events 
there is not a question to be determined by a referee to be appointed 
by the Board of Trade under a provision for that purpose in the Act. 
These tramways, which are now laid over the principal roads or streets 
inevery large town or populous place in the country, are laid under 
the Tramways Act, 1870, which contains general provisions for the pur- 
pose, and in most cases also under provisional orders of the Board 
of Trade, the central authority on the subject, confirmed by 
special Acts, and there have been several such orders as to Bristol, 
the last in 1879. Under these orders and the general Act tram- 
ways were laid in some of the principal streets in Bristol, which 
were paved with granite, but of late the corporation desired to 
pave the streets with wood, and had given notice to the tramway 
company that they intended to do so at their own expense, and to 
take up the tramways for that purpose, while the tramway com- 
pany desired to retain the granite setts under and between their 
rails, which the corporation deemed to be impracticable. The 
corporation relied on the provision in section 32 of the Act that 
nothing in it should abridge the power of the road authorities over 
the paving of the roads or streets, while the tramway company 
maintained that it was a case for a reference toa Board of Trade 
engineer under section 33—‘‘If any difference arises between 
the promoters and any local authority with respect to any 
interference or contro] claimed to be exercised by them in 
relation to any tramway or work, or with respect to the 
propriety of or mode of execution of any work relating to any 
tramway, or on the question whether any work is such as ought 
reasonably to satisfy the local authority, or with respect to any 
other subject or thing regulated by or comprised in the Act, the 
matter in difference shall—unless otherwise specially provided for 
in the Act—be settled by an engineer or other tit person nominated 
as referee by the Board of Trade on the application of either 
party,” and the company especially relied upon this, in conjunction 
with other clauses—26, 27, and 28—which threw upon them the 
expense of maintaining so much of the road as lies under or 
between their rails, they insisting that the substitution of wood for 
granite would greatly increase this expense, so as to give them a 
direct interest in the question and entitle them to a reference 
under the above enactment. In order to enable them to assert 
their right and force the corporation to resort to such reference, 
they brought this action against the corporation for an injunction 
to restrain them from taking up the rails until the dispute has 
been settled by such a reference, and it was agreed that 
on a motion for an injunction the whole question should be 
determined. Accordingly such a motion had been made on behalf 
of the company by Mr. Rigby, Q.C., with Mr. R. S. Wright, and 
opposed by Mr. Philbrick, Q.C., with Mr. Sutton, and the question 
had been very fully argued some days ago, when the Court took 
time to consider their judgment. The company’s counsel placed 
their main reliance on the Croydon case, which occurred in 1886, 
and in which the corporation had had the streets macadamised, 
and the tramway company had laid their lines upon the macadam 
pavement and desired to lay their lines on granite setts, and on 
the refusal of the corporation to consent the company had so laid 
them, and a mandamus to them to restore the former pavement 
was refused by the Court of Appeal on the ground that it was a 
case for a Board of Trade reference—*‘ The Queen ¢. the Croydon 
and Norwood Tramways Company,” 18 Q. B. Division Reports, 40. 
The judgment was now delivered, but the learned Judges differed 
in opinion, the senior Judge, Mr. Justice Denman, giving his judg- 
ment in favour of the company, the junior Judge in favour of the 
corporation, and for the present the former judgment prevails, the 
parties—who are conducting the controversy in a perfectly friendly 
spirit, only desiring to have a very important question determined 
—concurring in thinking it for their joint interest that nothing 
should be done until the question has been determined by the 
Court of Appeal, to which the case is at once to be carried. 

Mr. Justice VAUGHAN WILLIAMs first delivered his judgment, 
which was written—in favour of the corporation—in these terms:— 
In my opinion the tramway company are not entitled to the injunc- 
tion for which theyask. ‘This is not a case in which the corporation 
are seeking to enforce against the tramway company any statutory 
obligation imposed on the tramway company. At one time the 
corporation required the tramway company, at their own expense, 
to lay down that part of the roadway between the rails and for 
18in. on each side of the outer rail of each tramway with wood 
pavement in substitution for granite setts, and had this state of 
things continued the question arising on this motion might have 
been very different from what it in fact now is. It appears, 
however, that the corporation withdrew this requisition, and 
now merely proposed to lay down the whole roadway, including 
that part over which the tram lines run, with wood pave- 
ment, to be laid at the expense of the corporation, and the 
corporation have given notice to the tramway company of their 
intention, which includes, of necessity, the taking up by the cor- 
poration of the tram lines for the purpose of laying down the wood 
pavement. The tramway company ask for an injunction to re- 
strain the corporation from so doing; and the question which is raised 
in this case is whether the corporation have any lawful authority to 
remove the said tram lines for the purposes and under the circum- 
stances which I have mentioned. Now it seems to me that the 
general purview of the rights of the tramway company is that the 
tramway company have, under the General Tramway Act, 1870, and 
the special Act embodying the provisional order of the Bristol Tram 
ways Company, a right of user of the public highway and a right to 
lay down their metals on the public highway, and certain other sub- 
sidiary rights specified by the Act and order, but that these rights of 
the tramway company in no way abridge or take away the powers of 
the local authority to break up any road along which the tramway is 
laid, or any other power vested in the local authority. And it seems 
to me that, apart from the Tramways Acts, the local authority 
as the urban sanitary authority, and as such the surveyors of 
highways, and, moreover, as having vested in them by the 149th 
section of the Public Health Act, 1875, all streets repairable by 
the inhabitants at large, have the right to break up the highway 
and pave it in such manner as they may think fit. Indeed, I do 
not understand the tramway company to contend that the corpora- 
tion have not this power, independently of the Tramway Acts, or 
that this power is taken away from the corporation as the local 
authority by any provision in those Acts, but it is said that 
although this power is not taken away, yet it can only be exercised 
sub modo, can only be exercised subject to the provision contained 
in the 33rd section of the Tramway Act, 1870, for reference to a 
referee nominated by the Board of Trade of any difference arising 
between the tramway company and the local authority ; and it is 
said that a difference has arisen on the question whether it is 
reasonable that the corporaticn should substitute wood paving for 
granite setts in that part of the roadway occupied by the 





tram lines. Now if this question is one which can be referred 
under the provisions of section 33, 1 agree that the injunction 
asked for ought to be granted, and that the corporation ought to 
be restrained from meddling with the tram lines until this question 
has been determined by a statutory reference. ‘ R. v7. Croydon 
and Norwood Company” seems a clear authority to this effect. 
But it is plain that the applicability of this case depends on whether 
the difference between the corporation and the Bristol Tram- 
way Company is a difference covered by the 33rd_ section. 
n “R. « Croydon Tramway Company” the Corporation of 
Croydon were seeking to enforce against the tramway company a 
statutory obligation, and the difference there plainly fell within 
the words of the 33rd section, for the corporation were seeking to 
exercise statutory control over the tramway company in relation 
to work of the tramway company, and there was a question 
whether such work was such as ought reasonably to satisfy 
the local authority. But in the present case the difference 
has arisen in respect of work proposed to be executed by 
the corporation, not under powers conferred on them by the 
Tramway Acts, but in the exercise of powers and the perform- 
ance of duties vested in and imposed on the corporation as 
the surveyors of highway and as the urban sanitary authority 
under the Public Health Act, 1875. Now I have looked carefully 
through the 33rd section of the Tramway Act, 1870, and I cannot 
find that the difference between the corporation and the tramway 
company falls within any of the heads enumerated in that section. 
The difference does not appear to be in respect of control exer- 
cised, or claimed to be exercised, by virtue of this Act by the 
lessee in relation to work of the local authority, or by the local 
authority in relation to any tramway or work. For I read this 
heading as dealing merely with interference or control, exercised, 
or claimed to be exercised, by virtue of the Tramway Act, 1870. 
Nor does the difference seem to be with respect to the propriety of or 
mode of execution of any work relating to atramway ; nor with respect 
to the amount of compensation to be made by or to the promoters ; 
nor does the difference arise on the question where any work is 
such as ought reasonably to satisfy the local authority; nor does 
the difference arise with respect to any other subject or thing 
regulated by or comprised in this Act. Moreover, I would observe 
that this last heading seems itself to show that it is matters regu- 
lated by or comprised in this Act which alone are intended to be 
the subject of a reference under this section. This seems to me to 
be the natural meaning of the words, and if there is any doubt, I, 
for my part, should much hesitate to - a construction upon 
the Tramways Act, 1870, which would give to the tramway 
company every time that they thought that works proposed to 
be executed by the local authority as surveyors of highways 
would increase the burden on the company of repairing that 
part of the road adjacent to the tram lines, or every time that the 
tramway company thought that the work of the local authority 
would inconvenience the tramway company, the right of having 
the question of the reasonableness of the proposed work submitted 
to arbitration. It seems to me much more reasonable to suppose 
that the Legislature intended to leave such questions to the » 
mination of the local authority, trusting the local authority not to 
spend the public money in altering or improving the streets 
unreasonably ; and that the Legislature only intended to make the 
subject of reference questions arising where the local authority, 
by virtue of the statute, called upon the tramway company to 
execute works or to execute works in the particular manner at the 
expense of the tramway company. I may add that it seems to me 
that the 57th and 60th sections of the Tramway Act, 1870, go far 
to bear out the view which I have indicated. 

Mr. Justice DENMAN then delivered judgment in writing in 
favour of the company, that they were entitled to the injunction. 
The facts—he said—are not in dispute and are as follows:—The 
company was authorised by the Tramway Orders Compensation 
Act 1889, to construct certain tramways in Stokes Croft, Bristol, 
in respect of which the present question arises. The company 
constructed the tramway in question in accordance with plans 
deposited, and which showed on the face of them the exact mode 
in which the tramways in question were laid down and existed 
down to the time when the question arose as to the right of the 
defendants to do that which is now sought to be restrained by 
injunction. The mode of construction consisted of paving with 
granite setts so much of the road as lies between the rails and 
extends 18in. on each side of the tramway outside the rails. This 
mode of paving was adopted by agreement with and under 
the supervision of the defendants, and continued to be used by 
and repaired by the plaintiffs down to the present time in the same 
state. In April, 1889, the defendants gave notice to the plaintiffs 
that they had decided to pave the whole of the Stokes Croft and 
North-street with wood, and that the plaintiffs would have to 
arrange for so paving that part of the street which they had to 
maintain. In July the defendants gave notice of their own inten- 
tion to do the work, which, it is stated, they now desired to do at 
their own expense in the first instance, but declining to undertake 
to pay the extra expense of repair and maintenance, which the 
plaintiffs’ affidavits state will be very largely increased to the detri- 
ment of the plaintiffs. A correspondence ensued in which the 
plaintiffs denied the right of the defendants to interfere with 
them in their duty and obligation to maintain the said roadways 
by substituting a pavement more costly to maintain, and, as they 
contend, unsuitable for horses working on the tramway ; and upon 
the defendants reiterating their intention of proceeding, the plain- 
tiffs took steps to obtain the nomination of a referee by the 
Board of Trade, under section 33 of the Tramways Act, 
1870, which application is not yet disposed of by the Board of 
Trade, but postponed until this application is disposed of. In the 
meantime the defendants have recently given formal notice to the 
plaintiffs that they have arranged for the work of relaying the 
streets—including the part within the raiis and 1Sin. outside—with 
wood, The plaintiffs contend that a difference has thus arisen 
which they have a right to have referred to be settled by an engi- 
neer or other fit person to be nominated by the Board of Trade, 
within the provisions of section 33 of the Tramways Act, 1870. 
This the defendants disputed, contending that, as road authority, 
they have an absolute right to pave or to have paved the whole of 
the street with such materials as they think most suitable. Before 
expressing an opinion on the matter, it will be well to call atten- 
tion to those provisions of the order of 1879 and the Act of 1870, 
which seem to bear upon the question raised. By section 4 of the 
Tramways Act, 1870, it is provided ‘‘ that provisional orders autho- 
rising the construction of tramways may be obtained from the 
Board of Trade by any company with the consent of the local or 
road authority”—in both of which capacities the defendants 
act-such company being in the Act referred to as ‘‘ the pro- 
moters.” In several following sections of the Act are contained 
the powers given to the Board of Trade to make provisional 
orders, which are by section 8 to contain ‘‘ such provisions as—sub- 
ject to the requirements of this Act—the Board of Trade, accord- 
ing to the nature of the application and the facts and circum- 
stances of each case, think fit to submit to Parliament for confirma- 
tion.” By section 22 the Act is to apply to and be incorporated 
with every provisional order or Act of Parliament authorising a 
tramway, and all its provisions, except so far as expressly varied 
or excepted by any such order or Act, or to form part of such 
provisional order or Act, and to be construed therewith. 
By section 25 every tramway is to be laid and maintained in 
such manner that the uppermost surface of the rail shall be on a 
level with the surface of the road. By section 26 the promoters 
may open and break up any road, subject (1) to giving seven days’ 
notice to the road authority; (2) to not opening or breaking up or 
altering the level of any road except under the superintendence 
and to the reasonable satisfaction of the road authority. By sec- 
tion 27, when the promoters have opened or broken up any portion 
of any road they are within a certain time to make good the sur- 
face, and to the satisfaction of the road authority restore the por- 
tion of the read to as good condition as that in which it was before 
it was opened or broken up. By section 28 it is enacted :—‘‘ The 





promoters shall, at their own expense, at all times maintain 
and keep in good condition and repair, with such materials 
and in such manner as the road authority shall direct 
and to their satisfaction, so much of any road wherever 
any tramway is laid as lies between the rails and go 
much as extends 18in. beyond the rails on each side of 
the tramway. Provided always that if the promoters fail ty 
comply with the provisions of this section, the road authority, jf 
they think fit, may themselves, at any time after seven dayy 
notice to the promoters, open and break up the road, and do the 
works necessary for the repair and maintenance of the road to the 
extent in this section above mentioned, and the expense incurred 
by the road authority in so doing shall be repaid to them by the 
promoters.” By section 32, ‘‘ Nothing in this Act shall take away 
or abridge any power to open or break up any road along which 
any tramway is laid, or any power vested in any local authority oy 
road authority for any of the purposes for which such authority js 
respectively instituted ; but in the exercise of such power every 
such local authority or road authority shall be subject to the 
following restrictions :—(1) They shall cause as little detriment or 
inconvenience to the promoters as circumstances admit; (2) 
requires a notice before commencing any work whereby the traffic 
on the tramway will be interrupted ; (3) they shall not be liable to 
pay to the promoters any compensation for injury done to the 
tramway by the execution of such work, or for the reasonable 
exercise of the powers so vested in them, as aforesaid ; (4) when, 
to enable them to execute such work, the road authority 
requires it, the promoters are to stop traffic where it would 
interfere with the work or shore up at their own cost, pro- 
vided such work shall always be completed by the road 
authority with all reasonable expedition.” Then follows clause 
33, upon which the plaintiffs rely as entitling them to 
have the question decided whether they are bound ty 
submit to a conversion of that part of the road which they 
are liable to repair at the will and discretion of the road authority, 
or whether they have a right, before any such change is made, to 
have that question submitted to a referee nominated by the Board 
of Trade. The learned Judge then read clause 33— which is viven 
above—and continued :—Mr. Rigby, in his able argument before 
us, relied mainly upon the case of ** Reg. ¢ Croydon and Norwood 
Tramway Company ”—18 Q.B.D., 39. In that case the special 
Acts of 1878 and 1883 provided ‘ that the whole space between the 
rails, Xc., should be paved by the company to the satisfaction of 
the defendants’ council with wood or other paving to be approved of 
by the council,” and should at all times be kept in good repair by 
the company. 1 can see no practical distinction between the pro- 
vision relied upon by the corporation in that case and section 28 of 
the Act of 1870; the words ‘shall be paved by the company to 
the satisfaction of the council with wood or other paving to 
be approved by the council and at all times be kept in good 
repair by the company” seem to me to be identical, in effect, with 
the words in section 28, ‘‘ The promoters shall at all times main- 
tain and keep in good condition and repair with such materials as 
the road authority shall direct, and to their satisfaction.” That 
case was certainly decided on the ground that a dispute as to the 
right of the corporation to order the company to restore ‘ vranite 
macadam,” the company having chosen without the corporation's 
approval to substitute ‘‘ granite setts,” could not be decided upon 
mandamus, but was a difference falling within section 33 as being 
a difference ‘‘ with respect to an exercise of control,” and also as a 
difference on the question ‘‘ whether any work is such as ought 
reasonably to satisfy the authority.” Two sections of the Act not 
yet referred to were strongly relied upon as reasons for not holding 
that case to be an authority applicable to the present. One was 
section 57. The other was section 60, which provides that ‘ Nothing 
in the Act shall take away or affect any power which any road autho- 
rity may have by law to improve any road.” I think that these 
sections do not go far enough to prevent the application of the 
case of ‘‘Reg. ¢. Croydon” to the facts of the present case. I think 
it is impossible to hold that the defendants in the present case could, 
at their mere will and pleasure, order the plaintiffs without any sanc- 
tion of the Board of Trade, from time to time to submit to have the 
roadway on which their horses must run to work their traffic changed 
without any reference to the question whether the sfafys yo of that 
part of the road is such ‘as that they ought reasonably to be satis- 
fied with it.” I think that in section 57 the words ‘ road along or 
across which they lay any tramway” must necessarily be construed 
so as to exclude that part of the road on which the tram lines are 
laid and the tram horses work, over which the promoters certainly 
have some right—viz., the right of repair. Nor do I think that sec- 
tion 60 is intended of itself to give or reserve to the road authority 
an absolute power at their own pleasure to prescribe a relay- 
ing of the tramway road with different materials, without 
reference to the question whether they ought to be reasonably 
satisfied with the work on that part of the road as it is. I think 
that the Legislature intended that questions such as those raised 
in this case should be decided by a referee appointed by the Board 
of Trade. I abstain from giving my opinion as to the possibility of 
having a good road partly of wood and partly of granite setts. 
This appears to me to be just the sort of question which the Legis- 
lature may have reasonably contemplated as likely to arise when 
it enacted section 33, and therefore provided for a decision by such 
a reference as that prescribed. It was suggested that section 33 
only applied to disputes about things actually done; but I think 
that it clearly covers a dispute such as that which has arisen 
in this case under the words “‘controlled, exercised, or claimed 
to be exercised;” and this objection, moreover, does not 
apply to the case so far as it is—and I think it is—-a difference 
‘*on the question whether the work is such as ought reasonably to 
satisfy” the defendants. I think also that it is a ‘ difference 
with respect to a subject regulated by or comprised in the Act,” 
viz., whether the defendants have an absolute power to alter the 
materials of that part of the road which the plaintiffs are liable to 
repair and maintain without the sanction of the Board of Trade. 
I think this case is practically decided by the case of “ Reg. ¢ 
Corporation of Croyle,” and that we ought to grant the injunc- 
tion prayed for. I need hardly say that I give this opinion with 
great diffidence after considering the opinion just read by my learned 
brother Vaughan-Williams, but I think that the road authcrity, 
notwithstanding the strong words of the Act of 1875, must be taken 
to hold these powers, subject to the provisions of the Tram- 
ways Act, 1870, only so far as they are consistent with such 
provisions, and that there is no inconsistency in so construing the 
provisions of the Act of 1875 as not to conflict with the rights and 
duties of the tramway company conferred and imposed by the ct 
of 1870 and the Provisional Orders and Acts made and passed in 
pursuance of that Act. The learned Judge, having read his 
judgment, said:—We have considered what is the effect of these 
different judgments, and we have come to the conclusion that the 
most convenient course will be that that should be done which is 
generally done in such cases of difference of opinion—that the 
junior judge should withdraw his judgment, so that the injunction 
may go. The parties, of course, will have their right to appeal, 
and this will be the less inconvenient course to pursue, as the 
decision might be in accordance with the opinion last delivered, 
and it would be more convenient that the work should not be 
begun, perhaps to the prejudice of one of the parties, but that 
matters should remain /x staf quo until final judgment is given on 
the appeal. . 

Mr. R. S. WrIGHT sai he quite acquiesced in this suggestion, 
and he had no doubt that the other side would do so; the parties 
were quite friendly. s 

Mr. SuTTON said this was so, and he was quite ready to acquiesce; 
but he presumed that no further steps would be taken in the work 
until the appeal was decided. 

Mr. Wricut.—Certainly. 

Mr. Justice DENMAN observed that under these circumstances no 
harm had followed from the difference of opinion that had arisen, 
as whatever had been the decision the parties would doubtless 
have appealed, 
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OWENS COLLEGE ENGINEERING SOCIETY. 


AN ordinary meeting of the members of the above Society was 
held in the Court Room, Owens College, Manchester, on Tuesday 
last, Professor Core in the chair. Mr. W. L. Spence read a paper 
on a question which is becoming of daily increasing importance to 
engineers, namely, that of ‘‘ Electric Tramways.” After giving a 
résumé of the history of the use of electricity as a means of locomo- 
tion on rails, the reader proceeded to discuss the main features of 
electric tramway systems, with special reference to the parallel 
method of working. Commencing with the generating station, 
Mr. Spence observed that with regard to motive power, water 
might at once be dismissed as being available only in exceptional 
purposes. Gas was economical for small powers only, so that steam 
became the usual practice. In steam-raising for an electric rail- 
way plant the requirements were in many respects common to any 
battery of boilers, but there were several important points of 
divergence which it was desirable to consider. In the ordinary 
steam boiler at our cotton mills and works, economy in fuel was 
not so much a consideration as it was with an electric generator. 
In the latter the coal bill was the heaviest running ex- 
pense, and quick steaming was most important. It was found 
that the tubular boiler with a high-pressure was most suitable. 
The fire-tube or locomotive type of boiler was most popular 
in England, but in America the water-tube was preferred. What- 
ever kind was used, it was essential that there should be ample 
steam room, the demand on the engines being so variable that 
otherwise priming was certain. Concerning pressure of steam, that, 
of course, varied with circumstances, but, if possible, there should 
always be a pressure high enough to admit of triple-expansion 
engines in large stations, and compound engines in smaller ones. 
Of engines, the question as to the best kinds had been much dis- 
cussed. On the Continent and in America the practice differed 
considerably from ours. In Germany, Austria, and Italy the ten- 
dency seemed to be to large engines and dynamos direct coupled 
and running at very slow speeds. The best example of that class 
of engine was at Deptford, where Mr. Ferranti, for the 
London Electric Supply Corporation, had erected engines and 
dynamos of 1500-horse power, only in this cases he was using 
ropes instead of direct coupling. As to the suitability of 
such ponderous machines, he considered it very problematical. 
In the United States small engines of the Corliss or Wheelock type 
and large engines of the Armington and Sims, the Porter-Allen 
or the Westinghouse builds were popular; but in nearly 
all cases belting was used between the engine and the dynamo, and 
sometimes even counter-shafting in addition. In England, the 
most general type were the high-speed direct coupled engines and 
dynamos, and the plant was subdivided into three or four sets, 
insuring perfect immunity from a general breakdown. The 
advantages of high-speed generators were that they were econo- 
mical, required a minimum df attention—being generally single- 
acting, and having all bearings in constant thrust—no loss was 
incurred in transmission, and very little floor space was covered 
from the compactness of the plant. Slow speeds entailed more 
expense and more room. The type of engine exclusively used was 
the vertical inverted one, either open like the marine, or closed 
like the Willans. Dynamos, Mr. Spence continued, must be shunt 
wound, unless in exceptional circumstances, as when, for instance, 
the generating station was at some considerable distance from the 
line, in which case non-compound machines might be used, 
although even then shunt machines electrically governed for a 
constant potential difference on the line would be pre- 
ferable. After going into the various particulars with regard 
to generating stations, the parallel method of working was dealt 
with by Mr. Spence at considerable length. Just as the essence of 
the series syStem in the generating stations was, he said, seen to 
be a constant current at varying potential, so that of the parallel 
system was a constant potential with the varying current. The 
parallel system was found to possess many advantages over the 
series system. The series plan could not be worked with an over- 
head conductor, except by the use of a very cumbrous overhead 
structure, so that it was barred in many cases where such a wire 
would otherwise be permissible. It was found much easier to main- 
tain a constant potential than a constant current on a circuit of vary- 
ing resistance ; and in addition the power required to operate a well 
designed parallel plant was almost exactly proportional to the 
number of cars in operation, whereas, with a series line, the power 
was proportional to the cars in use, plus a constant which was 
equal to, say, about 10 per cent. of the maximum output. Conse- 
quently, at those lines when the traffic was only one-tenth of that 
during the busiest hours, then the loss in the line was exactly 
equal to the amount absorbed in propelling the cars. As a tram- 
way plant was enly working at its fullest capacity for about three 
hours out of the twelve to sixteen, it would be readily seen how 
uncommercial that system was. 

e series combination was operating with its greatest pro- 
portionate loss at a time when the engines were running nearly 
light, and with the parallel arrangement just the reverse is the 
case. Various details in connection with the system having been 
dealt with, the question of the best form of cars was referred to, 
the author remarking that it might safely be said that the success 
or failure of electric locomotion depended upon the means adopted 
to overcome the difficulties here encountered. The problem to be 
solved was, what was the best style of speed-reducing gear for 
tramcars? Belts, ropes, steel spiral cords, chains, friction, and 
almost every other form imaginable had been tried, but with only 
very partial success in a few cases, and with total failure in the 
majority. At present the choice was narrowed down to one 
between open or worm gear. With regard to the special type of 
motor, it was found practically that one with wire coils pre- 
dominating, if not entirely was the best. In conclusion, 
Mr. Spence said that time did not permit detailed comparisons 
as to the efficiency of different systems of tramcar haulage; but 
the following brief summary was instructive. Horses: Each car 
requires a stable equipment of eight to ten horses. The efficiency 
of motive-power was therefore 20 per cent. The life in work was 
three or four years, after which the animals were sold. The 
depreciation was consequently 25 per cent. Cables: The efficiency 
of a large system, heavily worked, might rise to about 15 per cent. 
The depreciation on the engines was small, say 6 per cent., and 
the cables last only for three or four months. Steam locomotives: 
Weight, six tons, hauling a car of about five or six tons. Engines, 
uneconomical ; efficiency, about 10 per cent.; depreciation, about 
12 per cent. Electricity: Efficiency, 60 per cent.; depreciation, 
8 per cent. Working expenses, for power only: Horses, 4d. to 
5d.; cables, 34d.; steam, 34d.; electricity, 25d. per car mile. 








AMERICAN ENGINEERING NEWS. 


Hudson's Bay Railway.—The Sault Ste. Marie and Hudson Bay 
tailway Company is to be incorporated in Canada to build a line 
350 miles long from the Sault Ste. Marie to James Bay, the 
southern arm of Hudson’s Bay. The company will ask for the right 
to deal in mineral lands and for a subsidy of 10,000 dols. a mile. 
At about 100 miles from the Sault the line will cross the Canadian 
Pacific Railway. An engineer corps is stated to have started the 
location of the line. The route will pass through rich mineral 
regions, with copper, iron, silver, and nickel. There is also grazing 
and timber land. 

The West End Electric Railay Company, of Boston, Mass., 
operates 253°20 miles of track, of which 16°62 miles are leased from 
other companies. For 1889 the gross earnings were 5,249,902 dols., 


of which 5,171,975 dols. were passenger receipts; operating 
expenses, 4,099,037 dols.; net earnings, 1,150,865 dols. e cars 


made 2,205,359 round trips, or a revenue mileage of 16,573,831 
miles. Average numberof passengers per mile, 6°29; average 


Of the total mileage run, 525,366 


receipts per mile, 31°2 cents. 


| an exciter and rheostat. 





miles were with electric cars, and 16,048,465 miles with horse cars, 
The company has four electric lines in operation, operated from 
one power station. The entire system is to be converted to the 
electric system, and a site has been purchased for a large central 
station. The Brookline route was opened on January Ist, 1889, on 
the electric conduit system ; the Cambridge route was opened on 
February 16th, on the overhead wire system. The overhead wire 
system has proved satisfactory, but the conduit system proved so 
unsatisfactory that after several months’ trial it was abandoned. 
The overhead wire system is at best a crude plan, and should be 
entirely inadmissible for city streets, where, however, it is in quite 
extensive use. No practically satisfactory electric conduit system 
has yet been devised. The conduit line in New York, commenced 
more than a year ago, has not been completed, and is apparently 
abandoned. The storage battery system is the best for city 
streets, but it is as yet more expensive. It is in successful opera- 
tion in New York, and experiments are being made elsewhere. 
The West End Company has 13 closed horse cars, and 43 closed 
electric cars ; 881 open horse cars, and four electric open cars. It 
owns 7728 horses. Number of passengers carried during 1889, 
104,243,150. ; 

Negara water power.—The Niagara River Hydraulic Tunnel, 
Power, and Sewer Company is coming into prominence again with 
its scheme to build a main tunnel two and a-half miles long, taking 
water from the Niagara River above the falls and discharging into 
the river below the rapids, The water will drive a number of 
turbines in lateral tunnels, with vertical shafts, driving manufac- 
turing plant in works to be erected on land already purchased over 
the route of the tunnel. The charter was granted in 1886, and was 
amended in 1889. Capital stock, 3,000,000 dols. The company is 
authorised to construct a tunnel and conduits, into which tunnel 
the village of Niagara shall have permission to discharge its sewage ; 
to acquire land; to issue stock; to sell power for the running of 
mills and machinery; and to convey power to any town or city in 
the counties of Niagara and Erie. One of the projects is to drive 
a powerful central electric plant, and convey power to a distance 
by electric wires, including Buffalo—twenty miles—for electric 
lighting. The charter requires that no part of the tunnel or works 
shall enter upon or cross the New York State Reservation, and 
under this clause the plan is approved by the Niagara Commission, 
which is opposed to all schemes for using the power of the Niagara 
Falls by any machinery placed on the Reservation. The estimate 
of cost for the main tunnel, twenty-four cross tunnels to the river, 
twelve raceways, &c. K&c., is 2,250,000 dols. It is estimated that 
f thirty mills of 500-horse power each are built, it would pay 5 per 
icent. on the 3,000,000 dols. capital; there is power to drive 235 
mills of this power. The head of water will be about 120ft. The 
tunnel will be about 24ft. diameter. The late Mr. Thomas Ever- 
shed, division engineer of the New York State canals, was promi- 
nently interested in this project. 

Electrical executions. — The committee appointed to test the 
efficiency of the electrical appliances and dynamos placed in the 
State prisons of New York State, for the execution of condemned 
murderers, has made its report to the Superintendent of Prisons. 
The contract called for one 650 light alternating current dynamo, 


| with electro-motive force variable at will from 1000 to 2000 volts in 


each of the three State prisons, each dynamo to be furnished with 
A Cardew voltmeter is to be put in at 
one of the prisons. The plant is not yet in condition for service, 
the dynamos not having been properly set. The following are the 
results of the tests as given in the report. 

Sing Sing Prison: 


Commercial voltage .. 1560 
Mean voltage .... 1404 
Maximum voltage 22065 
Speed of dynamo 1650 
Speed of exciter.. 2100 


“The dynamo tested was an alternating current intended to 
supply 750 incandescent lamps of 16-candle power each, 
Auburn Prison :— 


Commercial voltage .. .. . , Tee ae 
Mean we 1512 
Maximum .. .. 2376 
Speed of dynamo 1700 
Speed of exciter . . 2700 


‘‘The dynamo tested was an alternating current intended to 
supply 650 incandescent lamps of 16-candle power each. 
Clinton Prison :— 


Commercial voltage .. 1170 
ee aa ae 1053 
Maximum a 1655 
Speed of dynomo 3 1500 
Speed of exciter..  . RA Be bes ae ; 1800 


“The dynamo tested was an alternating current intended to 
supply 650 incandescent lamps of 16-candle power each. 

‘**These quantities were the maximum that the committee could 
obtain with the machinery at their disposal.” At Auburn prison 
a calf and a horse was killed by the plant. The horse weighed 
10001b. and was killed instantly by a current of electro-motive 
force of 1200volts. Trials were made as to the possibility of 


resuscitation, but in no case were they successful, showing that | 


the condition was that of death and not of suspended animation. 
Numerous experiments have been made, and have shown that a 
current of 1000 volts is sufficient to killa horse, while 500 volts is 
sufficient to kill dogs and calves weighing as high as 75]b. In all 
these experiments the contact varied from 10 to 20 seconds. From 
the tests of the dynamos, together with the satisfactory experi- 
ments on animals, the committee reported that it entertained no 
doubt as to the efficiency of the three dynamos and plant to 
accomplish the work for which they are intended. 

Steamers for South America.—Two river steamers are being built 
at Pittsburg, Pa., for the United States of Colombia. Both are 
stern-wheel boats. The larger one, for service on the Maydalena 
and Canca Rivers, will be 138ft. long, 27ft. beam, and 4ft. deep. 
The smaller one, for service on the Lebriga River, will be 74ft. 
long, 16ft. beam, and 24ft. deep. The engines are compound, and 
are calculated to give the boats a speed of fourteen miles an hour. 
The boats will be sent by rail to New York, and shipped to South 
America; the transportation will almost equal the cost of construc- 
tion, but the first boat taken down—about eighteen months ago— 
paid for itself within a year, and there is plenty of traffic for the 
new boats; and, as the trade is developing, it is expected several 
more boats will be ordered in Pittsburg before long. The trade is 
chiefly in carrying coffee, hides, tobacco, gum, and Peruvian bark 
for export, and dry goods and machinery which are imported. The 
present high tariff retards the development of the country. 

Shipbuilding yard.—The Pennsylvania Steel Company, one of 
the most extensive works in the country, is interested in a project 
for the establishment of a large shipbuilding plant and yards on 
the Chesapeake River, for the construction of iron and _ steel 
steamers of large size. The first work will be the construction of 
ten steamers for the company, to supply the works with iron ore 
from Cuba, which is now brought in chartered steamers. Coast- 
wise and ocean steamers will be built, and later on the works will 
apply for some of the Government work for war ships. When in 
working order this establishment is expected to be as important as 
some of the largest establishments on the Clyde. 

Iron voudway.—tron tracks have been proposed for use on high- 
ways in Pennsylvania. The tracks would consist of rolled bars, 
slightly concave on the upper surface, 6in. or 8in. wide, gin. thick 
at the middle, and Zin. at edges. The bars would be laid on plank 
stringers, supported at intervals on stone block or wooden cross 
ties, and with the road material well packed underneath. 

Dam.—The Aqueduct Commissioners, of New York City, have 
awarded the contract for the construction of Dam M, for the new 
Croton water supply. The contract price was 933,000 dols.; the 
engineer’s estimate was 1,151,000 dols. The dam will be partly of 
earth, and partly of masonry. It will be 100ft. high, 1200ft. long, 
and will impound 6,000,000 gallons of water. 





eee 
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New York State canals.—Resolutions have been introduced in 
the New York Legislature to petition Congress to assume charge of 
the Erie and Oswego canals, the reason given being that the 
annual tax levy to maintain the State canals has become burden. 
some and out of proportion to the benefits derived by the people 


of the State, while the canals are being maintained largely in the 
interest of the Western States from which grain is shipped, 
The Westinghouse friction bujfer.—A test is being made on the 


Pennsylvania Railroad and the Lake Shore and Michigan Southern 
Railroad of an improved form of the Westinghcuse double-action 
friction buffer for freight train service, and a draw gear with cop. 
tinuous draw bar. The friction device consists of a series of hori- 
zontal flat plates in two sets overlapping each other. When the 
drawhead is driven in the plates are pressed together, requiring a 
considerable force to slide them past one another. This equip- 
ment distributes the shock of starting and stopping. The tests are 
being made with a train of fifteen coal cars between Pittsburg and 
Chicago, and a train of twenty-nine grain cars between Chicago 
and New York. The apparatus will be of special value for stock 
and cattle trains. This is one of the many improvements being 
made in freight equipment. Well built cars of 30,0001b. to 60,000)) 
capacity, made up in trains equipped with automatic couplers, 
continucus brakes, continuous draw-gear, and friction buffers, wil] 
probably be the standard freight trains of the future. Cars of this 
size, and fitted with continuous brakes and automatic couplers 
are already in use, especially for long hauls, 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday morning, Messrs. Raylton, Dixon, and Co. launched 
from their Cleveland Dockyard a steel screw steamer, named 
Yumuri, which has been built to the order of Mr. P. G. Pettersen, 
Bergen, Norway, and is of the following dimensions :~— Length over 
all, 204ft.; breadth, 28ft.; depth moulded, 21ft. 10in.; with a 
carrying capacity of 1070 tons. This vessel is built to Lloyd's 
spar deck rule to class 100 Al, and is intended for the fruit trade 
from the West Indies to New York, being specially fitted for the 
purpose with complete arrangements for insulating, Ventilating, 
and warming the holds, and she will also have handsome accommo- 
dation in houses on deck for passengers. Her engines are being 
built by Messrs. Westgarth, English, and Co., Middlesbrough, on 
the triple-expansion system, with cylinders 174in., 29in., and 47in. 
by 33in. stroke, which will develope a speed of 114 knots. The 
Yumuri is a sister vessel to the s,s, America, lately launched by 
the same builders. , 

On the 20th inst. Messrs. Ropner and Son launched the Avala 
from their Shore Shipyard, one of the largest vessels that has yet 
been built on the Tees. Her dimensions are as follows, viz.:— 
Length over all, 384ft. 3in.; breadth, extreme, 42ft. 3in.; depth, 
moulded, 30ft. 3in., and will carry 6500 tons deadweigit, all told, 
She is built of Siemens-Martin steel off the three-decked rule, and 
will class 100 A 1 at Lloyd's. She has full poop, long bridge house 
and top-gallant forecastle, cellular bottom for water ballast, and is 
constructed on the web-frame principle. Her engines are by 
Messrs. Blair and C'o., of 2340 indicated horse-power, which will 
give a speed of over 104 knots laden, the sister ship built last year 
having averaged that speed on her voyage from Cardiff to Bombay. 
She will be fitted with direct steam windlass, Harrison's patent 
steering engine placed abaft the engine skylight, with shafting 
connecting it to the main and upper bridges, four very large steam 
winches, double derricks, &c., and all the latest appliances for the 
quick loading and discharging of cargoes. This is the fifteenth 
steamer of similar size and construction launched from this yard 
for the same owners, 


On the 24th inst., Earle’s Shipbuilding and Enyineering Com- 
any, Hull, launched the s,s. Tasso, which has been built for 
Messrs. Thomas Wilson, Sons, ‘and Co.'s general passenger and 
cargo service, to the following dimensions:—Length, 250ft.; 
breadth, 32ft.; depth of hold, 16ft. 6in. She is arranged with 
long poop and topgallant forecastle, and accommodation is provided 
amidships, under the poop, for twenty-eight first-class passengers, 
with dining saloon, promenade deck, smoke room, chart room, Xc., 
above, and cabin aft for eight second-class passengers. The 
remainder of the ‘tween decks is adapted for the conveyance of 
emigrants. The officers’ quarters are on the poop amidships, and 
those of the crew are in the forecastle. Water ballast is provided 
for in the engine and boiler space, and fore and after peaks. The 
ship is schooner rigged with pole masts, she has steam steering 
gear fitted amidships, and hand screw gear aft, good cargo 
capacity combined with fine lines for speed, and she has efficient 
appliances for the rapid working of the cargo. After launching, 
the vessel was vat round to the Albert Dock to receive her 
machinery, which is on the triple-expansion principle, and has 
been made by Messrs. Amos and Smith, of Hull. 


On Thursday, February 20th, Messrs. Edward Withy and Co, 
launched from their yard at Hartlepool a large iron screw steamer, 
the Amie, built to the order of Messrs. Burdick and Cook, of 
London. She is a fine type of a modern cargo boat, with a large 
measurement and deadweight capacity, and built to the highest 
class at Lloyd’s, The vessel has a long raised quarter deck, short 
poop, long bridge house, and a topgallant forecastle. The holds 
are fitted with iron grain divisions, and all decks, deck erections, 
skylights, bulwarks, bulkheads, &c., are constructed of iron. In 
the main and after holds the vessel is built on the web frame 
system, which dispenses with all hold beams, and enables the ship 
to carry cargoes of the bulkiest description. The cellular bottom 
is fitted all fore and aft for water ballast. The greater portion of 
the plates are in 24ft. lengths. Four steam winches, large donkey 
boiler, patent steam steering year amidships, screw gear aft, 
patent steam windlass, stockless anchors hauling into hawse pipes, 
and other modern appliances, are fitted for the handy working of 
the vessel. The fs sy and cabin providing accommodation for 
the captain, &c., is handsomely finished. She will be fitted with 
a expansion engines by Messrs. Blair and Co., Stockton-on- 

ees, 


The s.s. Hornby Grange, built and engined by Messrs. Wigham, 
Richardson and Co. to the order of Messrs. Houlder Bros., under 
the superintendence of Messrs. Flannery, Baggallay and Johnson, 
of London and Liverpool, was taken on trial on the 24th inst. The 
hull and machinery have been completed some weeks, and she has 
been lying at the builders’ yard being insulated for frozen meat 
cargoes, in which trade she will run. She is finely modelled, and 
of the following dimensions : 300ft. by 40ft. by 23ft., built to Lloyd's 
highest class under special survey, having partial awning deck 
forward and half poop aft for captain and passengers. Her main 
engines have cylinders 24in, and 37in., and 62in. diameter by 42in. 
stroke ; her boilers, which are of large power, have heating surface 
of about 6000 square feet, besides a powerful multitubular donkey 
boiler placed on the main deck. Her deck fittings are designed 
with a view to quick handling and discharging by means of six 
winches, and include special fittings for handling meat cargoes. 
Cold air.is supplied to the holds by two powerful sets of compound 
condensing engines placed in the ‘tween decks, which are specially 
built for the purpose and are supplied with steam from any of the 
boilers. She carries apparatus for distillation, both for cattle 
service and for use upon the main boilers at sea, and in addition 
to ordinary ship’s crew, has accommodation under bridge for the 
ten extra engineers and cattle men. The _ is fitted throughout 
with electric light. The mast head and side lights are in dupli- 
cate, and lights being run in the holds, tunnels and bunkers with 
large cargo lights for discharge at night time. Trial was mrde 
under réduced power, the speed, attained being, we are informed, 
over 10 knots, and the me tro worked throughout without the 
slightest hitch. After the trial the vessel proceeded to London to 
load for the River Plate. . 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


Bustvess this week remains without material alteration upon the 
state of things prevailing at the date of our last report. It is con- 
sidered to be matter for satisfaction that although there have been 
fluctuations in the northern markets, yet on the whole the recovery 
movement is maintained, and this better state of business in the 
north will, it. is felt hereabouts, be sustained and strengthened 
by the definite action which the hematite makers have now 
taken to restrict output to within reasonable proportions, so that 
comething like control may once more be regained over prices. 
Some doubt was at first expressed, when the earliest intima- 
tion of this movement was received here, as to its genuineness. 
The detinite steps which have since been taken leave, however, no 
room for doubt on the subject. 

The effect of this proposal to limit the production of hematite 
pig iren was discernible to some little extent last week, but yesterday 
in Wolverhampton, and to-day —'Thursday—in Birmingham, it was 
still more apparent. Agents of the West Coast and Welsh firms 
were very strong in their quotations, and would book no forward 
orders except at a sensible advance upon the rates just lately 
Hematites, delivered here from Cumberland and 





prevailing. 
Wales, are quoted 92s, 6d. to 95s, 

Tbe reduction in the bank rate has not been without its effect 
upon the Staffordshire and Midland iron trade, and general satis- 
faction is expressed that the necessary relief in this direction was 
yiven as speedily as was the case, it having been feared that trade 
would have to face the difficulty of dear money for some time. 

Another matter which is having the effect of keeping up prices 
is the continued dearness of coal and coke. Colliery proprietors 
cannot afford to lower their prices with the prospect of still further | 
advances having soon to be given to the miners. The current 
agitation is the subject of some anxiety, for whilst the masters 
protest that they cannot afford the advance, the men persist in 
their demands, It is greatly to be hoped that suggestions which 
are being made in favour of an amicable settlement by mutual 
concersions, or by arbitration, will be followed. 

Staffordshire cinder pigs are quoted 65s., and part mines 75s. 
Derbyshires are in good request, at 75s. to 77s. 6d., and for 
Lincolus 80s, is the price demanded. 

In the finished iron trade considerable activity is observable at 
most of the iron and steelworks. The Government orders for best 
cable iron are still affording plenty of employment to the leading 
firms. 

Marked bars are still quoted £9 10s., with £9 as the figure for 
second-class sorts of the list houses, and £8 10s. for common sorts. | 

The galvanised sheet triae remains in a rather more satisfactory | 
position on account of the somewhat better demand from South | 
America, There is, however, still plenty of room for further im- 
provement. Quotations vary greatly, The description most in 
demand is 24-gauge corrugated, and for this the price varies from 
£14 to £16 10s, and £17, according to quality. 

The black sheet trade is also a little better in sympathy with the 
above description. The association prices remain unchanged at 
£10 5s. for singles, £10 15s, for doubles, and £11 15s. for lattens. 
More could, however, conveniently be done if the demand was 
yreater. 

Plates still command a fair trade for tank and boiler purposes, 
but it is in wagon plates that most is being done. Orders for these | 
continue to arrive freely, both on home and foreign account. | 

The foreign demand for stamping sheeets is well maintained, 
mainly from France and Belgium, but also from South America and | 
Australia, Serviceable qualities are quoted by makers of repute, | 
#12 for singles, £13 for doubles, and £14 10s. for lattens ; though 
the better class sorts are of course considerably higher. 

The association figure of £9 15s. for hoops for the home trade is 
maintained, whilst hoops for shipment are being sold at 10s. below 
this figure. 

The tube makers remain full up with work, and, indeed, are 
experiencing great difficulty in working off the orders on their 
books. A good proportion of the work in hand is on account of 
the cycle trade, steel tubing being required for down tubes, cross 
tubes, backbones, and handles. ‘The demand for this description 
is growing, and in this connection it is interesting to note that 
local cycle makers are busier than ever, and are anticipating a 
splendid season, Gas tubing is also in good request. Gas tube 
strip is £0 

The existing difficulty in the coal trade would be greatly lessened 
if the men generally would take such reasonable and sensible views | 
as those which were expressed at a meeting of the Hill Top miners 
during the week by one of the adherents to the Wages Board. He | 
trusted the men in the Hill Top district were still loyal to the | 
Wages Board, because it had been proved to be the best means of | 
preventing strikes and regulating the wages of miners that had 
ever been known in the Black Country. Some of the men com- | 
plained that the miners in this district had not received their fair | 
share of the advances in the price of coal. He did jot assert that | 
they had had their fair share, but they had received as good a | 
share as any other district, up to the present time. 

At the annual meeting of the Patent Nut and Bolt Company, 
held in Birmingham, on Tuesday, the chairman stated that they 
had during the year made £41,168, and adding to that sum the 
balance brought forward from last year, they were enabled to pay 
a dividend of five per cent. to their preference shareholders, ten 
per cent. to the ordinary denetaihees, and to carry forward 
£16,326, or about £1200 more than they carried forward last | 
year, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent. 


Manchester, —There is no appreciable improvement to report in 
the condition of the iron trade of this district, and the continued 
depression in the market is tending to create a feeling of anxiety 
with regard to the future. A complete absence of buoyancy 
characterises trade all through, and there has*not been that 
recovery which was anticipated. The belief, however, is still 
generally entertained that the present lull in the demand is not so 
much due to any real falling off in actual requirements as to 
a temporary holding back on the part of buyers, which has been 
brought about by the recent unsettled condition of the warrant 
markets. This, however, has now extended for so long a period 
that it is distinctly weakening the position of makers’ and at some 
of the works in the district considerable stocks of iron have recently 
been accumulating, Not only has there been an absence of new 
business coming forward, but customers have not been taking 
anything like their full deliveries on account of contracts 
already placed, and although there is a disinclination to seek after 
orders in the present unsatisfactory condition of the market, 
makers are unquestionably showing more anxiety to secure orders, 
and in many cases are prepared with very substantial concessions 
upon late rates to induce buyers. Finished iron makers have not 
felt so much the falling-off in the demand, but they have recently 
been securing only so limited a weight of new business that they 
are also decidedly more eager to secure orders, especially for early 
Specification, and are prepared to meet buyers at much lower 
prices than they would have accepted a few weeks ago. The 
condition of trade all through is certainly discouraging, especially 
when contrasted with the outlook at the commencement of the 
year, and should the present depression be much further prolonged, 
it must inevitably bring about a serious fall in prices, which makers 
ind manufacturers, owing to their well-tilled order books, have so 
far been able fairly well to maintain. 

The Manchester iron market on Tuesday was moderately well 


| remains the general makers’ quotation, but orders could be readily 





attended, but business all through was excessively slow, with 


prices very irregular, owing to the underselling with iron held in 
second hands or by ‘‘ bear” speculators. For pig iron there were 
no inquiries of any weight to really test prices, and where there | 
was any buying it was chiefly in cheap second-hand parcels, 
Makers find business altogether impracticable at anything 
approaching the prices they were prepared to accept, and in many 
cases are practically holding aloof from the market rather than 
attempt to seek after orders under the very unsatisfactory con- 
ditions upon which business at present alone is possible. In | 
Lancashire pig iron there has been really nothing doing, local 

makers, in fact, not offering at all, and their prices are con- 

sequently simply nominal. In district brands, where makers are 

offering in the market, prices are decidedly easier, Lincoln- 

shire being readily obtainable at avout 66s, for forge to | 
67s. for foundry, less 25, delivered equal to Manchester, | 
but even these figures scarcely meet the views of buyers. 
Good foundry brands of Derbyshire are — still nominally 
quoted at about 75s, to 77s., less 25 per cent., delivered here, but 
these prices are altogether out of the market, and some inferior 
brands are offering at very much below these figures. For outside 
brands offering in this market, makers’ quotations are generally 
steady at about late rates, good foundry brands of Middlesbrough 
not being quoted under about 67s. 10d. to 68s. 4d., net cash, deli- 
vered equal to Manchester, but g.m.b.’s are readily obtainable at | 
4s. to 5s, per ton under the above figures. In Scotch iron 60s. 
remains about the average figure for Eglinton, and 68s. 6d. for 
Glengarnock, delivered at the Lancashire ports. 

For hematites prices are so very irregular that it is scarcely pos- 
sible to give any actuaily fixed quotations, but 85s., less 25 per | 
cent., wou'd seem to be about an average figure for good foundry | 
qualities delivered in the Manchester district. 

In the manufactured iron trade business is extremely slow, and 
makers in many cases are becoming anxious to secure order: for 
early specification. Prices are without material change, makers’ 
quotations remaining at about £8 5s. for Lancashire and £8 lds. 
for North Staffordshire bars, delivered in the Manchester district ; 
but there are sellers at considerably under these figures, and mer 
chants are cutting in freely at below makers’ prices. 

In steel plates for boilermaking purposes prices are easier. For 
delivery to consumers in the neighbourhood of Manchester £11 10s. 








placed at 5s. per ton under this figure, and this represents more 
nearly the basis where actual business has been done. 

Activity is generally well maintained in the engineering | 
industries, but in many departments reports are becoming more 
prevalent that new work is not coming forward quite so freely as it | 
was, and this has been retlected in the demand for all descriptions 
of manufactured metal goods, especially for marine and locomotive 
fittings, 

Messrs. David Mesely and Sons, of Manchester, are introducing | 
an improved packing for cylinders, which they have named their new 
‘** Duriflex ” packing. This packing is composed of wire gauze 
and asbestos or other fibrous material, and its special feature is 
that by a patented method of manufacturing the wire gauze it is 
rendered perfectly flexible, so that it is adjustable to all require- 
ments. This packing has scarcely yet been placed upon the 


| market, but where it has been tried it has given most satisfactory 


results, Its special properties render it particularly valuable as a 
packing for marine engine cylinders, and it has undergone very 
satisfactory tests upon several steamers owned by Messrs. Edward 


| Hain and Son, of Cardiff, whose vessels have made several voyages 
| with the same packing, and it is now being tried on the City of 


Rome. 

At the meeting of the Manchester Association of Engineers, held 
on Saturday, Mr. George Kierman read a paper upon the ‘‘ Recent 
Development of Continuous Brakes” in which he specially 
referred to the successful application of pneumatic brakes to 
exceptionally long trains. th the Westinghouse brake and 
the vacuum automatic brake had been modified so that they 
could be applied with a train of fifty coaches, and it had 
been proved that long trains could be successfully worked by rapid 
vacuum or air-pressure brakes. ‘Trials which had been made with 


| the Westinghouse and the automatic vacuum brake had shown that 


the former was applied in 2) seconds on the twenty-fifth coach, and 
the vacuum brake in 2} seconds on the thirtieth coach. Although 
these quick-acting brakes for long trains were not in actual use in 
this country, this showed what could be done with a continuous 
brake should it become necessary or desirable to equip long trains ; 
such, for instance, as those employed for mineral or goods traffic. 
Mr. Kierman further urged that the question of automaticity in a 
railway train being now definitely decided, it would be wise to con- 


| sider the advisability of adopting a universal brake, in order to 


secure thorough interchangeability of stock upon all lines, and thus 
do away with the necessity of fitting up some vehicles with more 
than one kind of brake, as was the case at the present time. 

The coal trade is in a somewhat unsatisfactory condition, owing 
to the uncertainty as to the probable outcome of the present agita- 
tion for a further advance in colliers wages. There is no general 
belief in any seriously prolonged stoppage of work, but as a matter 
of precaution, users of manufacturing classes of fuel have been 
buying rather more freely, and this has caused somewhat of a 
pressure, especially for burgy and slack. Apart from this, however, | 
there is only a moderate demand, and for round coals prices are 
not more than maintained at late rates, whilst supplies both of 
house tire and steam and forge qualities are plentiful. At the pit 
mouth best coal does not average more than 12s. 6d. to 13s.; | 
seconds, 11s. to 11s. 6d.; and common coal, 9s. 6d. to 10s. per ton. 
For engine fuel 8s, to 8s. 6d. is the minimum quotation for burgy, | 
and 7s, to 7s. 6d. for slack, with sellers in some instances asking | 
slightly above these figures. | 

In the shipping trade there has been rather more doing, with | 
slightly better prices obtainable, 11s. being about the average | 
tigure for good qualities of steam coal delivered at the High Level, 
Liverpool, or the Garston Docks. 

For coke, the demand is not quite so pressing as it was, but prices 
generally are being well maintained. 

Miners’ wages, after considerable correspondence during the past 
week between M. W. Peace, on behalf of the Coalowners’ Federa- 
tion, and Thomas Ashton, for Miners’ Federation, arrangements 
have been made for a meeting of representatives of the two 
federations in London next Tuesday, to discuss the whole question 
connected with the present demand fora further advance in wages, 
and it is hoped some means will be adopted for arriving at an 
amicable settlement. ‘ 

Barror.— The hematite pig iron trade is not in a very | 
satisfactory position. There have been many fluctuations during | 
| 





the week in the value of hematite warrants, and a drop from | 
68s, 6d. to 62s. Gd. per ton in prices was a position of affairs which 
as certainly not expected, inasmuch as the reduction in stocks 
during the past fortnight had led to the belief that prices would 
continue to improve up to the rate at which makers are quoting. 
The business done during the week has been on a small scale, and 
although warrants have improved and are now quoted up to 64s. 6d. 
per ton, they are still fully 16s. per ton below the quotations of 
makers, and certainly 12s. or 13s. per ton below the cost of 
production. 

A movement has been set on foot for a reduction in the output 
of the district by the blowing out of furnaces, and it is probable 
that this policy will be carried into effect to the extent of some- 
thing like 20 to 25 per cent. at least. It is, however, a difficult 
problem, because makers generally cannot bring about the same 
rate of reduction in output without adopting slack blast, which is 
a very uneconomical process, It is obvious, however, that unless 
makers determine on some scheme of reducing the output, they | 
will still be left under the influence of the bulls and bears, who rule 
the market in a way very often against the best interests of makers 
of pig iron, 

‘he steel trade is very well employed, but the demand is not 
brisk, and orders are certainly not offering so freely as of late ; 
but this is probably owing to some extent to the fact that the full 








| present year of 15,440 tons. 


| 73s. for hematite warrants—without doing any business, 


| hand by the disputants which is brimful of hope. 


prices ruling lately have deterred orders, and to the further fact 
that makers have been so well employed that they have not been able 
to entertain any new contracts. Heavy rails have been reduced 
to £7 per ton, and light sections and colliery sections have declined 
to £8 ds, 

Shipbuilders and engineers are very busily employed, and are in 
receipt of a few inquiries for a large tonnage of shipping, which, it 
is believed, will lead to new orders. 

Iron ore brisk and scarce at from 15s. to 24s. per ton, net, at 
mines, 

Stocks of hematite warrants still continue to show a decrease 
this week to the extent of 2293 tons. There is also a decrease 
since the lst of January of 317 tons. Stocks now held at the 
different storages amount in all to 381,330 tons. There has been 
an increase in the amount of pig iron and steel shipped from this 
district during the past week to the amount of 2489 tons. Up to 
date 143,362 tons have been shipped, as compared with 158,702 
tons for the year 1889, so that there is yet a decrease in the 
The tonnage shipped during the 
week was 25,287 tons, as compared with 22,798 for the ong or 
ing week of last year. There are seventy-eight furnaces built; 
out of these fifty-five are in blast and twenty-three are standing 
idle. 

Mr. E. Fitzsimonds, who for a number of years was employed at 
the Barrow Steel Works as manager in the Bessemer department, 
has heen appointed works’ manager of a new steel works, which are 





| in course of erection at Bilbao in Spain. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE tone of the iron markets is anything but satisfactory. The 
uncertainty in the coal trade, combined with the continued low 
prices of warrants, causes the buyer to hold himself aloof, and 
sellers cannot meet the competition of pig iron sold from stores. 
The Scotch pig iron market has been in a much less excited state 


| during the past week or so, and there are indications that before 
| long a more healthy and steady trade will be done in the Glasgow 


centre, 

Makers still ask 87s. 6d. to 90s. for hematites—against about 
Common 
forge iron is quoted at 70s. 

According to the existing circumstances, the miners’ notices to 
cease work will expire on March 15th. That they will all go in is a 
dead certainty. Still, I am strongly disinclined to believe that 
there will be any strike. There is a significant holding out of the 
Mr. Harvey, of 
Derbyshire, one of the ablest and most moderate of the trade 
union leaders, advocates vigorously the meeting of masters and 
men to reason together. There is one point on which he is cer- 
tainly right. The representatives of the men, he says, have nothing 
to guide them except the published price-lists, and the rates ordi- 
nary consumers are asked to pay when they go for coal. The local 
sales and the merchants’ prices, Mr. Harvey contends, showed an 
advance of from 3s. to 4s. per ton, while the whole advance 
which the men have received would be covered by Is. to 
ls, 3d. per ton, He claimed that the employers must prove to 
them, not alone from the local sales or the merchants’ lists, but 
from the contract prices. Now, this ought to be the strong point 
of the coalowner. There is no doubt that the small consumer has 
to pay a much larger price than the big railway or gas com- 
pany, The longer figures charged to the householder are 
always before the public eye, and collier and colliers’ agents 
see them alike; they do not see the thousands of tons 
supplied to railways and gasworks at the lower rate. It is within 
my knowledge that the South Yorkshire coalowners are having the 
results of the working at seven of their largest and must repre- 
sentative collieries brought out by independent accountants. It is 
probable that these results may not satisfy the miners’ agents; but 
it should not be difficult to give the contract prices at which leading 
companies are being supplied with coal. As a matter of fact, these 
are known for the most part. The coalowners can scarcely com- 
plain if the public are not so heartily with them in this dispute as 
they ought to be. They have taken no pains whatever to put 
their case forward. Thus the miners, fed day by day with their 
leaders’ statements in the daily papers, and talked to by them at 
meetings in every district, are, like the community generally, only 
in possession of one side. Is it any wonder that the miners think 
there is no other side, and that the masters are silent because they 
have nothing to say for themselves / 

Trade disputes are uncommonly frequent. On every side the 
workmen are agitating for higher wages, through the not unnatural 
desire to participate in the improved condition of affairs. The 
spring-knife cutlers, who are a very numerous body in Sheffield, 
have adopted the policy of taking each manufactory in detail. 
They have set their hearts on an advance of 10 per cent., and their 
tactics have so far been signally successful. No fewer than 
thirty-eight firms are employing men on the advanced scale. By 
avoiding a general strike the Spring Knife Cutler's Association, 
which has a membership of nearly 2000, are saved the necessity of 
maintaining a large number of people in the event of the em- 
ployers being obdurate, while they concentrate the strength of 
their organisation on one manufactory. At Messrs. John McClory 
and Sons’, Eldon Works, where the last demand threatened at one 


| time to terminate in a lock-out, the advance has been granted 


unconditionally, and the men resumed work on Tuesday. The 
cutlers now receiving the 10 per cent. are making levies for the 
purpose of supporting the men who will next be called upon to 
tight. 
"- Hadfield’s steel foundry, Attercliffe, a singular dispute is in 
progress while I write. The management, at the beginning of the 
year, distributed to each man employed on the establishment a set 
of rules for his guidance. These rules caused some discontent, 
with the result that a large number were returned to the office. 
A rule which is strongly objected to is that which prevents the 
men carrying their bottles or cans into the works as heretofore, 
and deprives them of the privilege they have enjoyed for a long 
time of cooking their provisions on the premises. ‘The employers 
state that this rule was drawn up in no unfriendly spirit towards 
their workmen, and that they have expended £500 in a room 
where the men can comfortably partake of their meals. Other 
regulations have to do with overtime. The firm desire each day 
to stand by itself; no overtime to be reckoned until the full number 
of hours constituting the day has been completed. The workmen 
wish to begin a system whereby, if called upon to work all night, 
they may charge the full overtime throughout, instead of time and 
a-quarter only being charged for the first two hours, and time and 
a-half for the remainder. The employers, it may be added, have 
been blamed by other firms for making concessions to themen. Inthe 
majority of Sheffield establishments the men are not allowed to 
charge overtime until they have worked fifty-four hours, whereas at 
Hadtield’s Foundry overtime rates are obtained after the requisite 
number of hours have been worked on a given day. I do not anti- 
cipate, despite the prominence given to it locally, that anything 
serious will follow this dispute. In no Sheffield works is there a 
better feeling between employer and employed. The late Mr. 
Robert Hadtield, who founded the business, was incapable of an 
injustice or unkindness to any one—far less to his workpeople 
and, although the foundry is now a limited company, its chairman 
and leading spirit is the son of the founder, Mr. R. A. Hadfield, 
who inherits his father’s excellent qualities. The workmen them- 
selves are full of praise of their employers, who are not slow to 
acknowledge the trustworthiness of their employés.. A dispute, 
distinguished by such pleasing characteristics, is not likely to be cf 
long duration or disagreeable in result. 

Messrs. John Brown and Co. have arranged for an important 
extension of their coal property. At their present collieries at 
Aldwarke Main and Carhouse, near Rotherham, the output is 
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chiefly of gas coal, and the company are now about to sink a shaft 
at Canklow, a mile from Rotherham, and tive miles from the Atlas 
Works at Sheffield, for the purpose of winning steam coal. The 
position is about midway between the old Holmes Colliery, closed 
several years ago, and the Treeton Colliery of the Rother Vale 
Company. Two shafts are to be sunk, and the plant is to be 
capable of an output of 1500 to 2000 tons per day. The Tence pit 
of the Rother Vale Company, after being closed for three years, 
has been re-opened, affording employment to over 200 men. 

There is a Sheffield in America concerning which is the following 
paragraph :—‘* The commercial world is much interested in the 
first shipment of Alabama iron to Pittsburg, and the event has 
been celebrated by those concerned in the venture by a banquet. 
Barges containing 5000 tons have left Sheffield, and 12,000 tons 
more are under contract.” 

Among the honours which are freely talked of as likely to follow 
from the opening of the Forth Bridge, on March 4th, is a baronetcy 
for Mr. M. W. Thompson, chairman of the Midland Railway, who 
is also chairman of the Forth Bridge Company. 

As I close this letter, information reaches me of a conference to 
be held to-morrow—Friday—between the representatives of the 
coalowners and the colliers, at the Westminster Palace Hotel, 
London. This big ** palaver” ought to make for peace. 





THE NORTH OF ENGLAND. 


(From our own Correspondent.) 





SPECULATORS for a fall have again been at work, and by the end 
of last week had succeeded in forcing down the price,of Cleveland 
pig iron until something like 3s, of the recent advance was lost. A 
rather better feeling prevailed at the market held at Middles- 
brough, on Tuesday last, and a slight improvement in prices took 
place. For No. 3 g.m.b., merchants asked 53s. per ton for prompt 
delivery, and some business was done at that figure, which repre- 
sents a reduction of 2s. per ton as compared with the price 
current at last week’s market. Makers have sold but little iron 
this year. It is thought that when they are compelled to obtain 
fresh orders, they will have to take less than the price they have 
demanded for so long—namely, 60s. per ton. Up to the present, 
however, they have been very firm, and show no signs of giving 
way. Consumers who must have iron for immediate use are turn- 
ing their attention to warrants, which are quoted at 52s. 4$d. per 
ton, as against 55s. I4d., the price at the beginning of last week. 
Large iron is exceedingly scarce, and commands a better price than 
No. 3. The lowest at which it can be bought is 55s. 6d., and in 
some cases fd. more has been paid. 

The stocks of pig iron held by Connal and Co. continue steadily 
to decrease. The reduction in their Middlesbrough store last week 
was 1478 tons, and in their Glasgow one 9695 tons. 

Shipments of pig iron from the port of Middlesbrough continues 
to be decidedly disappointing. Between the Ist and 24th inst. 
inclusive they only reached 35,345 tons. 

The demand for finished iron is still somewhat slack, consumers 


being by no means eager to buy, though the prices are much lower | 


than they were. Ship-plates are still quoted at £7 10s. per ton, 


angles at £7 5s., and common bars at £7 10s., free on trucks at | 


makers’ works, less 25 per cent. discount. 

Steel rails are now £6 10s., ship-plates £8 10s., and angles £8 5s. 
per ton on trucks. 

The Durham coalowners had a meeting on Saturday last to dis- 
cuss the application which their men had sent in for an advance in 
wages of 15 per cent., accompanied by certain stipulations as to 
hours of work. After lengthened consideration they came to the 
conclusion that they would offer a 5 per cent. advance to take 
effect the first pay day after acceptance, or failing this, open arbitra- 
tion on the whole question. On Monday a meeting of the Federa- 
tion Board was held at the Miners’ Hall, Durham, to consider and 
discuss the employers’ offer as above stated. Mr. W. H. Patterson 
presided. The decision arrived at was to take another ballot of 
the members, returnable by first post on Saturday morning next. 
The notices to terminate engagements were duly sent in on Satur- 
day last at all the collieries in the county, but these can be with- 
drawn at any time. The ballot papers contain three alternatives, 
viz.:—(1) Are you in favour of the 5 per cent. offered! (2) Or of 
free and open arbitration! (3) Or of a strike ! 

The Miners’ Union hasa fund of over £30,000 in hand at present ; 
but of this one-third belongs to the sick fund, and is not available 
for strike purposes. The remainder would not do more than support 
the members in idleness for about a week. The yeneral feeling, 
both among the more intelligent of the men and the general public, 
is that on2 or other of the alternatives offered by the employers 
will be accepted, and that all danger of a general strike is now 
practic uly over. 

brics chimney, 200ft. high, at Messrs. Sadler and Co.'s 
Middlesbrough works, was the scene of a terrible accident a few 
days since. The recent stormy weather had damaged the top of 
the structure, and a ‘steeple Jack,” named Booth, with 
thirty-four years’ experience, had undertaken to make the 
necessary repairs. A scaffolding was erected near the top, and 
the contractor and three assistants were at work. Presently Mr. 
Booth went down the ladders. He had scarcely reached the 


hottom when the scaffolding gave way. One man fell the whole | 


distance, and was, of course, instantly killed. The other two 
stuck to the chimney, and eventually came down in safety. 

The Tees Conservancy Commissioners have been very unfortu 
nate in losing two chief-engineers within a single year. It will be 
remembered that Mr. John Fowler—to whom was largely due the 
present excellent condition of the river Tees—died last spring. His 
assistant, Mr. Frederick Jopling, a man of only thirty-five years of 
aye, Was appointed to succeed him, and was filling the position with 
great ability and success. A week or two since, however, he 
became ill and died. Besides these two engineers, the commis- 
sioners als» lost the chairman of the Works Committee, Mr. W. 
Fallows, last year. The position of the latter gentleman is now 
occupied by Mr. Thomas Wrightson, of Stockton. 

The scheme for a high level bridge over the river Tees, between 
Middlesbrough and Port Clarence, which was recently considered 
and recommended by the Ferry Committee, has been referred 
hack to them by the Town Council. It was pointed out, in the 
course of the discussion which took place on the subject, that a 
tunnel would be much cheaper and better than a bridge; but that 
the existing ferry boats would answer every purpose for the 
present, and cost the corporation much less than either. It is not 
probable that any more will be heard of the scheme for some time 
to come. 

The official analysis of the exports and imports of the river Tyne 
for the past year was issued on the 24th instant. It has been 
compiled by Mr. Urwin, of the Tyne Improvement Commission, 
and is very interesting and instructive. It appears that there was 
a decided increase of traffic last year, but in the later months it was 
much less than in the earlier ones. The trade of the Tyne is 
with almost every part of the world, but principally with Belgiun, 
Holland, Denmark, Norway and Sweden, the United States, and 
Germany. Little or nothing seems to have been exported to, or 
imported from, Australia, New Zealand, or South America. Not 
that there is no trade with these localities, but hitherto the goods 
seem to pass by way of other British ports, and the intermediate 
transit is performed by railway. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THe Glasgow warrant market was much depressed at the 
beginning of the week, in conseyuence, it was reported, of a 
number of holders having given orders to realise theiriron. There 
was a general decline in prices, and the market displayed a 
manifest want of strength. But in the course of the week 
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business has been occasionally marked by a better tone, and there 
have been numerous fluctuations in prices. The demand for pig 
iron for home use is brisk, but there is only a limited business for 
export. 

The pig iron shipments of the past weel: were 6706 tons, com- 
pared with 7145 in the corresponding week of 1889, and they 
included 600 tons to the United States, 205 to South America, 270 
to Australia, 40 to France, 300 to Italy, 425 to Germany, 405 to 
Holland, 505 to Belgium, 50 to Spain, and 3607 coastwise. 

Several of the special brands of makers’ iron show no change, 
but the other brands are all reduced in amounts varying from 1s. 
to 3s. per ton. Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
is quoted at 73s., No. 3, 65s.; Langloan, 75s. and 70s.; Summer- 
lee, 73s. and 67s. 6d.; Coltness, 75s. and 69s.; Calder, 73s. and 
64s.; Clyde, 70s. and 60s.; Carnbroe, 54s. 6d. and 54s.; Monkland, 
53s. 6d. and 53s.; Govan, at Broomielaw, 53s. 6d. and 53s. 

There is a steady demand for Scotch hematite pigs at good 
prices, and forge pig also keeps up well in price. 

The reduction in the stock of pig iron at Connal and Co.'s 
Glasgow stores continues at the rate of about 8000 tons a week. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week included machinery worth £8700; sewing 
machines, £8285; steel goods, £9900; and general iron manu- 
factures, £42,500. 

In the steel trade there is very little change to notice. It is 
asserted in some quarters that a material reduction in price, say 
10s. to 20s. a ton, would bring out a considerable amount of fresh 
shipbuilding work. There are some of the regular ocean lines 
which, it is alleged, cannot afford to keep back orders much longer, 
whether prices fall or not, because the new vessels are urgently 
required for the exigencies of their business. How far these needs 
extend it is impossible to say; but they are said to embrace a 
number of large and swift passenger steamers, and owners of 
sailing lines state that there is a great lack of handy tonnage in 
the shape of vessels of medium capacity. There has been so little 
work placed since the beginning of the year, that the giving out of 
such orders would have a good effect on trade generally. In the 
meantime the steel makers are well supplied with work, and the 
cost of production is so great that they can ill afford to accept con- 
tracts at reduced rates. 

The malleable ironworks are still for the most part well em- 
ployed, but there is much uncertainty about the future. While 
maintaining former quotations, the makers have for some weeks 
been ready to relax their terms in cases where they were called 
upon to compete for export orders. The reason of this was that 
English prices were lower then the rates charged here. But the 
further decline of prices at Birmingham towards the end of last 
week is likely to still further complicate the position of matters. 
There is also the renewed weakness in the warrant market, and the 
impossibility of forecasting what course the price of pig iron may 
take, and on these various accounts makers tind themselves in a by 
| no means easy position. So far there is no great pressure of new 
| work available. The likelihood is that prices will require to be 
| moditied to suit the altered circumstances of the trade. 
| The fuel problem is one of the most difficult that makers of iron 
| and steel have to face at the moment. Prices of coals and coke 
| are high, particularly the latter, and while the values of iron have 
| declined and exhibit signs of further weakness, it seems impossible 








to reduce the cost of its production to such an extent as to meet 
the loss in price. 

In Scotland, the attitude of the colliers and their leaders—espe- 
cially the latter—is the reverse of conciliatory. The men are being 
told that they are entitled to an additional increase of wages equal 
to ls. 6d. per day, or 7s. 6d. per week of tive days. What they 
| have been demanding at present is an extra 6d., which one or two 

tirms that sell their coals on the top of the market have conceded. 
| But the great bulk of the coalmasters have refused the advance. 
| In the event of their continued refusal, the men were to be brought 
| out on strike on the Ist March, but the date of the strike has now 
| been postponed till 15th March, the day on which united action is 
| threatened by the colliers of England. 
The coal trade is suffering in the export department by the 
| uncertainty that prevails as to the action of the miners. Business 
has been hampered in this way for months past, and the arrange- 
| ments for numerous cargoes of coal have fallen through; on this 
account the shipments are smaller than they otherwise might 
be. The home consumption of coals is on a satisfactory scale, and 
there has been in the past week be little variation in prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.\ 


THE inquiry into the explosion at Llanerch has begun, and 
already some astounding facts bave been brought to light. One 
is a strong antipathy in the district to safety lamps. The men, as 
a rule, prefer the naked light, and it is not at all unlikely but that 
many a disaster has occurred from this ignorance. One witness 
has given his belief that the late explosion was due to a blower 
issuing full upon a naked candle. Another fact brought to light 
was, that in this pit a strike of short duration had occurred, owing 
to the men refusing to work with safety lamps. The recklessness 
of colliers received a striking illustration this week at Tredegar. 
Two colliers were charged with firing a shot without authority 
or supervision; one of them was also proved to have actually 
opened his lamp in order to fire the charge, thus perilling the lives 
of every man and boy in the pit. The magistrate first sentenced 
them to imprisonment without the alternative of a fine; but, as it 
was shown that they both bore good characters, this was com- 
muted to a heavy money penalty. But for the stringent rules we 
have, and the constant watchfulness of the managers, there would 
be no end of calamities in the present pressure for coal. Pits are 
being worked incessantly, and colliers, it must be added, continue 
a: careless as ever. 

There has been a good week again at the collieries and ports. 
In every valley the utmost vigour is exhibited, and the total of 
this week will show well with any previous one of the year. 

Prices keep up well. Best steam is at 15s. 6d. to 16s.; seconds, 
14s, 6d. to 1los.; and even small is selling freely at 10s. No. 3 
Rhondda continues its high figures; little is selling under 16s., and 
even for No. 2 13s. 9d. is readily obtained. In fact, for ail sorts 
and descriptions of coal the inquiry is vigorously sustained. Small 
house coal continues dear and scarce, and promises to remain so, 
coke being still at 29s. and 30s. Patent fuel is selling freely at 
lis, 3d, 

It augurs ill that while there is all this prosperity in coal, New- 
port coastings last week amounted to less than 12,000 tons. I have 
known it constantly fluctuating between 23,000 and 28,000 tons. 
There is some surmise that the Severn Tunnel has told on this 
branch of Newport industry. 

It is quite time that Newport should bestir itself. With its 
great virgin tracts—as regards the deep measures—at its back the 
natural port of which is Newport, all that is wanted is skilful 
management to obtain a good share. Newport is in a ferment 
about the falling off of its business. 

Barry Dock and Railway dividend has been declared—5}—and 
there has been a lot of fluctuation since, the anti-Barry people 
holding out that a dividend of 12 per cent. had been anticipated. 
This is scarcely credible. However, after drooping to 155, the 
sharesare up again to 167. Taff Vales fell slightly, but have been 
firm since. One can scarcely imagine any falling off in rail, dock, 
colliery, or steel works shares during present flush of business. 

At all the steel works there is the greatest pressure, and the 
activity in the iron ore market is remarkable. Prices are at 17s. 





and upwards, so buyers of some months ago are doing well. 
There was a slight mishap at Cyfarthfa coke ovens the other day, 
but only of a temporary F 3 
their high reputation. 
There have been some fluctuations in pig. 


aracter. The ‘‘Coppee” quite sustain 





Iron and steel 


——— 


quotations remain much about the same. At the Exchange 
Swansea, they were as follows on Wednesday :—Glasgow pig vary. 
ing from 51s, 9d, to 52s. 1d.; Middlesbrough, 52s. 6d.; hematites 
64s, 2d.—thus in both there has been a droop—Welsh bars are at 
t7 10s. to £7 15s.; tin-plate bars firm at £7 15s.; Seimens at 
£8 2s. Gd.; rails unchanged; Bessemer blooms, £7 7s. 6d.; steel 
sheet, £11 to £11 10s. 

In tin-plate I note more promise, but whether due to the 
fact that sixty mills are now stopped and more promised, or to a 
pressure on buyers to get orders booked, | know not. — It is confi- 
dently expected that the next week or two w.ll bring promise to a 
fulfilment, and that more vigorous purchases will take place than 
at present. This week busmess, practically, is dull, even though 
prospects are brighter. 

Makers hold fast to their quotations generally, though a tin-plate 
maker tells me that he fears some of the needy are not keeping firm 
to quotations as a rule, but give way to temptations which are 
numerous, and strongly urged, 

There are also other matters to be considered. 1 know men who 
have bought, and hold stocks of tin barat £5. These could possibly 
sell, compared with makers who have now to pay £7 15s. A vood 
deal of business, it may be added, has been done by steel makers 
at £7 10s, and even this figure scarcely allows tin-plate makers to 
sell at present quotations, which are :-Cokes, lts, to 16s. 3d.; 
Bessemers, 16s. 6d. to 16s, 9d.; Siemens, 17s. 6d. to 17s. 9d. Ternes 
are getting into better request. 

The new blast furnace at Cyfarthfa with its accessories js 
approaching completion, A large cargo of railway iron, &c., was 
shipped this week for Buenos Ayres. Dowlais new works 
received some tine castings from Stockton-on-Tees, 

The tramway strike at Cardiff has ended, 

There is a good deal of satisfaction indicated at the part taken 
by the Government in having a rigid investigation at Llanerch, 
The fund promises well. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE reports concerning the iron industry of this country are of 
a satisfactory character. There has been a good business doing on 
the Silesian iron market, both as regards pig and finished iron, 
Demand continues strong. e 

The Austro-Hur girian iron trade has, on the whole, remuaii e| 
unchanged, a tirm and healthy tone prevailing in all branches. 

In Belgium the iron business is not near brisk enough to satisfy 
the expectation of the producers. A serious moment has come for 
them. Still, the nearer spring approaches without bringing a 
reduction in price, the more hopes are entertained of being able to 
stick to present quotations. As yet works are fully engaged for 
two or three months, and are rather reserved as regards prices. 

The condition of the French iron market continues to be a 
favourable one, the works being fully and satisfactorily occupied, 
while prices maintain their tirmness. 

The position of the Rhenish-Westphalian iron trade is almost 
entirely similar to that of last week. A quiet, but, on the whole, 
tirm and confident tone prevails. The ore mines of the Sieyerland 
continue in strong output. Here, as well as in Nassau, prices are 
tirm. In Luxemburg and Lorraine there is also a healthy demand 
at unchanged quotations. Ordinary sorts are selling at from 
M. 15 to 16, roasted steel stone M. 19°50. Luxemburg mincette is 
quoted M, 3°60 down to 2°70 per ton at mines, On the pig iron 
market the tendency is quiet, but thoroughly firm. The slacken 
ing off in demand has in no wise led to a reduction in price: no 
more have the rather unfavourable returns of the foregoing months 
been able to shake the general confidence in the iron business. 
Stocks have increased by about 3000 tons. 

A decrease in production is chiefly perceptible in foundry pig 
|}and basic. A steady business is doing in the malleable iron 
; branch. The bar mills are full up with work. The hoop trade is 
tirm, although there is but very moderate demand at present. 
The plate and sheet mills are, without exception, steadily and 
satisfactorily employed. Regarding foundries, machine and wagon 
factories, no alteration is to be noted. The brassfoundries are in 
a lively condition, but, in spite of this, prices are depressed, and 
in no proportion to the raw materials and the cost of production. 
Different from all others, in this branch brisk demand has not led 
to an advance in price. As yet no convention exists, and pricc- 
are consequently held down by competition. 

A meeting of galvanised sheet makers was held at Cologne, on tl « 
15th inst., for the purpose of bringing about a syndicate, which «! 
parties regarded as highly desirable. 

Official returns show the number of vessels arrived at the port of 
Antwerp in December last to have been 374. Of these 228 were 
English, 54 German, 24 Belgian, 17 Norwegian, 15 Danish, 14 
French, 9 Swedish, 5 Dutch, 3 Spanish, 2 American, 2 Greek. 
Besides, there was one vessel belonging to the Argentine Republic. 
It seems very remarkable that, after England, Germany should 
have been first customer of the port, in sending nearly four times 
the number of the French vessels. The number of vessels leaving 
Antwerp in December is stated to have been 355. 

Cases of mental derangement in France appear to be increasin< 
to a very serious degree. De Parville has published in his 
NSeientitie Recier the details relating to the subject. He has 
founded his conclusions chiefly on experience gained in the Depart- 
ment for the Sick of the Central Police Court, where people 
picked up in the streets are received. According to his statement 
mental derangement in France has, since 1872, increased 39 p.c. as 
proved by the following details: 


Men. Women. Total. 
1872 Sarre ra Tr: leer re , 3080 
1s76 « . 17s2 : ae a - 3230 
1880 a oe . 1982 a, | ae 34st 
1ss4 bt Se i , 2313_—t«w«. ie 1813. y 4126 
1888 2549 1900 4440 


At this rate, as M. de Parville justly remarks, the whole of 
mankind would, in time, become deranged. An alarming fact 1t 
certainly is, 30 p.c. in less than sixteen years. Experience show 
men to be more frequently subject to mental derangement than 
women—55 against 44— and this apparently is to be accounted forby 
alcoholism and general paralysis; cases of melancholy, fixed ideas ani 
chronic derangement remain stationary, and atfect women doubly a= 
often as men. Not only in Paris, but most probably everywhere, 
the progress of insanity is caused first by the use, or rather abuse, 
of alcohols, and then by mental over-exertion in the general 
struggle for life. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—-Staff Engineer—Charles A. 
Walmsley to the Colossus, to date February 19th. Engineers 
Arthur W. Turner to the Colossus, undated ; Thomas Whebly to 
the Tamar, to date February 19th ; Edward K. Odham to the 
Goshawk, and William C, Burnett to the Indus, additional, beth 
to date March 19th. Assistant Engineers-- Ralph H. C. Ball and 
William H. James to the Colossus, undated ; and Wilton P. Leahy 
to the Culossus, and Henry A. Madge to the Asia, supernumerary, 
both to date February 19th ; and T. S. Guyer to the Audacious, tv 
date February 22nd. Staff engineer—George H. N. Michell, tv 
the Victoria, to date March 19th, Chief engineer—William A. 
| Ellis, to the Sphinx, to date February 26th. Engineers— Richard 
| $. Hornsby, to the Redbreast. to date February 27th ; Henry a 

Liversidge, to the Seahorse, temporarily, to date February 26th ; 
| Edwin K. Odam, to the Goshawk ; William C. Burnett, to the 
| Indus, additional ; and George A. Haggerty and Warwick Monk- 
| house, to the Victoria, all to date March 19th. Assistai* 
| engineers—Frank Main, William M’Gregor, and Donald P, Green, 
to the Victoria, all to date March 19th. Probationary assistant 
engineer—Walter S. Westbrook, to the Victoria, additional, to 
date March 19th. 
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NEW COMPANIES. 


Tue following companies have just been regis- 


tered: 
Browulill’s Patent Manhole, Gully, and Grate 
Company, Limited, 

This company was regione’ on the 19th inst., 
with a capital of £2500, in £10 shares, to pur- 
chase, certain patents, particulars of which are 
not given. ‘The subscribers are :— 





Shares. 

H. J. eee 90, Sharrow-lane, Sheffield, 
patente . 170 
H. Hodkin, Sheffield, plasterer ay. 5 
William Brownhill, Sheffield, valuer 0 


Zz — Sheffield, furniture paste manufae- 


10 
D. “jullens, Malting, brewery manager. — 3 
E. Hird, C.E., Sheftield ; Se Oteg eas 1 
C, Webster, Sheffield ..  .. .. 5 5 


The number and names of the f first nie 
will be determined by the subscribers, who act 
ud interim. The company in general meeting 
will determine remuneration, Registered office, 
19, North Church-street, Sheffield. 


Criccieth Pier aud Harbour Companu, Limited, 


This company was registered on the 18th inst., 
with a capital of £30,000, in £1 shares, to con- 
struct and maintain a breakwater, pier, quay, 
and landing-place off the Castle Rock, at Criccieth, 
Carnarvon, so as to form a harbour and shelter 
for vessels. The subscribers are: 

Shares. 










H. J. E. Nanney, J.P., Criccieth 300 
Walter Glynn, Criccieth, shipowner ‘ .. 200 
J. Lockett, 12, —_. street, Liverpool, merchant 100 
W. Watkin, J.P., Criccieth ‘ hwo 
G. H. Owen, iE, “Criccieth 100 
R. Thomas, Cri cieth, shipowner “4 100 
G. P. Willliam: Criccieth, ironmonger 50 
Dp. O. Price, Criccieth, draper * ‘ 1) 
Evan Jones, C riccieth, master mariner. 0 


Registered without special articles, Restteied 


office, 4, Salem-terrace, Criccieth. 





Deigas-Seha veder Ordinance ¢ ‘Om pan, Limited. 


This company was registered on the 19th inst., 
with a capital of £350,000, in £5 shares, to acquire, 
upon terms of an agreement to be entered into 
between Wm. Hall Drigys and Seaton Schroeder, 
of the one part, and this company, of the other 
part, certain patents taken out for improvements 
breech-loading ordnance. The 











in subscribers 
are: 
Shares. 
G. Schoenfeld, %, Alma-square, N.W. . 1 
E. N. Robinson, M.E., 24, Austin Friars 1 
J. B. Rands, 55, L sinnell- road, S.E. 5 1 
> A. Pittm: em 7, St. Helens gardens, ws. 1 
Seaggall, 2 Pentonville-road .. 1 
W. E. ohn , Malvern-road, Dalston, “Clerk 1 
A. W. Burstal, "Austin Friars 1 
The mrccsde of directors is not to be nine than 


three, nor more than seven; qualification, £250 in 
shares; the subscribers are to appoint the first, 
and are to act ad‘inter‘m; remuneration, £1500 


per annum, together with one-tenth of the profits | 


remaining after payment of 10 per cent. dividend 
on the ordinary share capital. Solicitors, Messrs. 
Slaughter and May, 18, Austin Friars, 


Hatton, Limited, 

This company was registered on the 18th inst., 
with a capital of £80,000, in £5 shares, to take 
over the business of Messrs. Hatton, Sons, anc 
Co., of the Bradley Iron and Tin-plate Works, 
Bilston, 
Works, Kidderminster, 
facturers, 


Sons, and Company, 


iron and tin sheet manu- 
‘Lhe subscribers are: 


Shares. 
William Hatton, Kidderminster, ironmaster — .. 
W. H. Hatton, Edgbaston, Birmingham, iron- 
luaster 


: Hatton, Hagley y, nes ar Stourbridge, ironmaster 
. Hatton, 90, Cannon-strect, ironmaster 

1: Slater, Darlaston, solicitor 

S. M. Slater, Darlaston, solicitor : 

H. Brinton, Pedimore, near Stourbridge, clerk 


eer ti) 


The number of directors is not to be less than 
three, nor more than five; qualification, 100 
shares ; 
remuneration, £1000 


per annum. 
Messrs, Slater and Co., 


Darlaston, 


Solicitors, 


Muauchester Steel Company, Limited, 

This company was registered on the 17th inst., 
with a capital of £50,000, in £10 shares, to manu- 
facture steel and other shells, projectiles, guns, 
and war material, and all kinds of iron and steel 
castings and forgings, and generally to carry on 
the business of iron and steel founders, moulders, 
engineers, &e. The subscribers are: 


Shares. 
L.. "Lindley, Redcliffe, Nottingham, lace dresser. . 1 
= Ashbury, C.E., Ash- -grove, Manchester ; 1 
©. Gunnell, Marshfield, Chippenham 1 
S. H. Cammell, Heathersage, Sheffield . 1 


W. Tatham, Ilkeston, lace and needle manufac- 
turer . 


F. H. Lindle y, ‘Rede liffe, steel founder... 

J. Coomer, 14, ” Brown- street, Manc henter, cotton 
spinner... a 
Registered thea speci: ‘ala artic de S. Regine 

office, Cornwall-street, Openshaw, Manchester. 





P. and W. MacLellan, Limited, 


This company was registered on the 14th inst., 
with a capital of £300,000, in £10 shares, 15,000 
being £6 per cent. cumulative preference. shares, 
to take over the business of P. and W. MacLellan, 
carried on at the Clutha Ironworks, and Tron- 
gate, Glasgow, and at 8, Great Winchester-street, 
engineers, wagon and bridge t uilders, iron, steel, 
metal, timber, and general merchants. An un- 
registered agreement of the 14th inst. regulates 
the purchase. The subscribers are: 


Shares. 
*G. M. Blair, Glasgow, iron merchant ‘ 1 
*Wm. T. MacLellan, Glasgow, iron merchant 1 
*Walter T. MacLellan, Glasgow, iron merchant . 1 


J. M. ~ rrrem M. P., 
Court 

J. Wyman, Mi P., Halifax 

H. H. Nelson, Bickley, SE 5 

F. Levick, Cornhill- chambers, iron merchant 
The number of directors is not to be less than 

five, nor more than nine; the first are Graham 

Hardie Thomson, G. Seott MacLellan,- J. M. 

Blair, and the first three subscribcrs; qualitica- 

tion, £1000 in shares; remuneration, ‘£1 500 per 


40, Nevern- an. Earls 


rr 





citors, essrs, 


Hargrove and Co., 6, Victoria- 
street, 5.W. 





French Exhibitions Association, Limited. 
This company was registered on the 18th inst., 
with a capital of £75,000, in £1 shares, to 
arrange and carry on exhibitions of the arts, 
sciences, inventions, industries, and other matter 


and dependencies. The subscribers are :— 


J. Hobbs, 30, Union. street, Hackney road, 
tary to a company 
R. M. Heather, Linden- “grove, Nunhead | 
The number of directors is not to be less than 
three, nor more than ten; the subscribers are to 
appoint the first; qualification, £100 in shares; 
remuneration, £300 per annum to the chairman, 
and £200 to each of the other directors. Soli- 
citor, Mr. James Fraser Buckley, 16, Finsbury- 
circus. 


secre: 


— 


A uglo-€ ‘olombiaun Deee lope nt and Exploration 


Company, Limited, 

This company was registered on the 18th inst., 
with a capital of £100,000, in £1 shares, of which 
2000 are founders’ shares, to acquire concessions, 
and to carry on all kinds of exploration business, 
and in particular in relation to mines; and to 
transact tinancial and promotion business, and to 
carry out agricultural, building, and improvement 
operations, The subscribers are :— 

Ord. shares. 
~ ames Shearer, Albion-road, N. ras 

. Thompson, 127, | eadenhall-street 

> ¥. Williams, 58, Lombard-street, agent 
F. Frolich, 35, Eastcheap, engineer's agent 
F. M. Taylor, 88, London Wall, mining agent 
A. R. Harding, M.E., 1%, Torrington-square 
H. W. White, 114, Dalberg-road, Brixton 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, £100 in shares ; 
remuneration, £200 per annum each, and in 





centage is not to exceed £1000 per annum. The 
founders’ shares will be entitled to one moiety of 
the surplus protits remaining after payment of 
10 per cent. upon the ordinary shares, and the 
percentage payable to the directors. Solicitors, 
Messrs. Latham, Farmer, and Co., 28, Cockspur- 
street, 








Mip-Kent Waterworks.—These works are 
being constructed by a company, formed last 





and the Broadwaters Iron and Tin-plate | 


1 | are continued for the whole depth. 


the s«bscribers are to appoint the first ; | 


year, to carry out an Act of Parliament obtained 
in 1888, to supply the towns and villages between 
| tochester and Maidstone, on the left or west 
| bank of the River Medway. The well was com- 
| menced in July last at Halling, near Rochester, 
| was dug to chalk-water level, 12°00 O.D., 

| from the surface, then bored for a further 315ft., 
| making total depth from surface 365ft.; at which 
depth on Monday, 17th inst., water was tapped 
in the lower greensand formation. The geo- 


logical formations passed through were chalk for | 
borehole is lined | 2 


140ft. and gault for 220ft. The 
with l5in. lap-welded wrought iron tubes screwed 
toyether in wrought iron collars. The water rose 
rapidly on being tapped to within 37ft. of the 
surface, in considerable volume, estimated 
| sufficient to give a steady supply of 400 gallons 
| per minute. Although the gault was very hard 
| In parts, nevertheless the l5in. diameter tubes 
| 


out of ten miles of water mains proposed, have 
been laid, and a reservoir to hold nearly 200,000 
gallons has been constructed. It is contemplated 
| to give a continuous supply; there are several 
| large works and a population of about 8000 along 

the present line of mains. The company is apply- 


to several parishes cn the right or east bank of 


the request of the local Rural Sanitary Authority, 
which it is estimated will almost double the quan- 
tity of house supply required. ‘The engineers are 
Mr. William Russ, M. Inst. C.E., and Mr. A. F. 
Bowker, C.E., F.R.G.8, | Mr. Richard Batchelor, 
of Chatham, who made six out of the ten borings 
into the lower greensand, was the contractor for 
sinking the well. 

THE SHEFFIELD CANAL.—The shareholders in 
the Shettield and South Yorkshire Canal Com- 
pany met at Sheffield on Thursday, the 27th inst., 
to consider their first annual report and statement 
of accounts. The Act obtained last session em- 
powered them to provide for an improved water 
communication between Sheffield, Rotherham, 
Doncaster, the South Yorkshire coalfields, and 
thesea. The company was authorised to purchase 
by agreement, or compulsorily, from the Man- 
‘chester, Sheffield, and Lincolnshire Railway Com- 
pany the existing navigations, which included the 
River Dun Navigation, the Dearne and Dove 

Canal, the Stainforth and Keadby Canal, and the 
Shetficll and Tinsley Canal. The River Dun 
Navigation, and the three other canals forming 
the present highways in the hands of the railway 
company, are about 57 miles in length. On the 
application of the railway company, a clause was 
inserted in the special Act by which the Naviga 
tion Company were required within six months 
after the passing of the Act, and as a condition 
precedent to their being entitled to exercise any 
of its powers, to deposit with the Sheffield Bank- 
ing Company the sum of £20,000 as security for 
the due completion of the purchase. Provision 
has been made for this deposit, and the powers of 
the Act are to be exercised with as little delay 
as jossible. The importance of this proposed 
waterway, especially to Sheffield, Barnsley, Don- 
caster, the Don Valley, and the South Yorkshire 
coalfield, was greatly strengthened hy the evidence 
brought before the Parliamen’ ~y Committee, who 
found the preamble of the proved ‘‘on the 
ground of public policy.” Tire never was a time 
in the history of Sheffield when casy and expedi- 
tious communication with the sea would have been 
of more value than at this moment, and the sooner 
the canal is completed, the better for the com- 
merce of Sheffield and South Yorkshire, 





annum, divisible. Mr. G. MacLellan Blair is 
appointed managing director for tive years. Soli- | 


connected with or relating to France, its colonies, | 2 


Shares. 
Herbert Oliver Cruunp, 8, Clissold-road, 1 
H. W. Cromer, 3, Senrab- street, rsh ‘Clerk 1} 
= Keating, 107, Tachbrook-street, S.W. 1] 
. J. Ryan, 50, Bookham-street, Hoxton, clerk . 1 
W. McGregor, 13, Waterloo- street, B.C... 1 


feet et ett fet tt 


addition 5 per cent. of the protits remaining after | 
payment of 10 per cent. dividend, but such per- | 


5Oft. | 


as | ~ 


Some eight | 


ing this session for an extension of area of supply | 


the River Medway, and one on the west bank, at | 


THE PATENT JOURNAL. 


Condensed from the Journal of the 
Patents. 


Cominissioners 


> 


yf 
.Application for Letters Patent. 
When patents have been ‘‘communicated” the 


name and address of the communicating party are 
printed in italics. 


lith February, 1890. 


2510. Drawn Swe_t Enpep Wires for Guns, F. 

Cocker, Shettield. 

| 9511. Sirrinc and Bourine Fiovr, E. Fiechter.—(L. B. 

| Freckter, Switzerland.) 

| 2512. PreservinG Reports of Cricket, 
Walker, Halifax. 

| 2513. Practica ARITHMETIC Frame, W. G. Brown, 

| Rodborough. 

| 

| 

! 


x * 
* 


B. 


&e., H. F. 


2514. Winpinc MEcHANIA8M, T. 

J. Taylor, Manchester. 

2515. DisencaGina Gear for Surps’ Boats, A. Camp- 

bell, Glasgow. 

2516. MANUFACTURE of Hat PRESERVERS, J. 
field, Denton. 

2517. Tap for Barre.s, J. Pollitt and J. Mullin, Man- 
chester. 

2518. Fixina Lawn Tennis Pores, &c., A. Newsome, 

Leeds. 

2510, Stream Generators, J. J. and T. F. Meldrum, 

Liverpool. 

28 : Horsesuoes, L. C. Tipper, Moseley. 

. Pumps, J. G. Elliot, Liverpool. 

Macuines for Borixc, &e., T. 

"pool. 

3. Sewinc Macuines, F. 0. Jerram, Liverpool. 

4. Wicks, W. R. Bigsby-Chamberlin, Eastbourne. 

CiorHes Horses, H. Massey, London. 

2526. Treatine Borates of Ling, The Borax Company, 
nh sn 

Recuiatine Carsons of Evecrric 

| Cornwell, Brighton. 

2528. Low-wWaTeER ALARMS for SteaM Boivers, A. F. 
(EL EB. Kildoyle, Japan.) 
s in Macurnes for 

. A. Whitley, London. 
H. Lees, London. 
illed “ Flipon,” C. E. Blyth, London. 

932. WHEELS with Rubpper Tires, W. ©. Aves and 
eX Hunnable, London. 

2533. Recovery of METAL 

Thompson, London. 
2534. Macuines for CLEANING STREETS, 
London. 

535. Pencit Point Protector, P. A. Staley, London. 
4. SHEET Metra Roortine, C. Thomerson, London. 
2537. MakinG ConRUGATED Paper, &c., A. G. Speight, 

London. 

| 2538. SANITARY 


and J. T. Tetlow, and 


Ditch- 








Haggart, Liver- 





te 





O17 


2ole. 


Lamps, O. 





Toovey. 


FINISHING Woven 








from SHEET Iron, &e., € 


BL. Oldfield, 





) 
2 
) 


Dustbin and Cinprr Sitter, J. P. 
Acock, London. 

2530. PRESERVATIVE Composition for Suips’ Bottoms, 
N. B. Dennys, London. 





| 2540. VENTILATION of STOKEHOLDs, W. H. Martin, 
| London. 
| 2541. MANHOLE Covers for Sewer Swarts, F. Bird, 
London. | 
| 2542. Sewer VENTILATION Co_umns, &e., F. Bird, | 
| London. | 
2543. MAGAZINE Fire-aRms, &c., J. Warnant-Créon, | 
| London. 


2544. BLast or SMELTING FURNACES, 
London. 
2545. 


J. W. Chenhall, 





2 TooL-HOLDING Cuuck, J. Gutman, London. 
2546. Licgutinc, &c., STREET Lamps, W. Richards, 
London. 

2547. Makinc GuNpowpDER from NITROCELLULOSE, 


J. Y. Johnson.—(C. 
2548. Toots for DRILLING, 
London. 
2549. MAGAZINE FiRE-aRMS, R. Morris, London. 
2550. Fixinc Capsules on Bott es, 
age see 
2551. Gas Stoves, C. Clamond, London. 


Pieper, Germany 


&e., Hotes, 


H. Hilditch, | 





2” HEELS of Boots and Suoes, R. B. Starr, London. 
’ Locks and Latcues, F. Brown, Luton. 





London. 

2555. DRINKING VESSELS, H. A. Millar, London. 

. Trapors, H. Easton, London. 

. AUTOMATICALLY VENTILATING Rooms, H. Sharp, 

London. 

Apparatus for SHAMPOOING, 
Li ondon, 

25 CARBURETTING H. 
Sedgwick, London. 

2500. Winpow Sasnes, &e., R. and F. 
London. 

2561. Makina Buiter, H. H. Lake.--(C. 
RF. 





2558. &e., T. Bergmann, 


S. Maxim and G. 8. 





Gas, 
C. Ambrose, 


H. PF. 
von Locenskjold-Locentory, Denmark.) 


W. @. 


18th February, 180. 
J. A. and W. 


VELOCIPEDES, 
London. 


2502, H. 


Prestwich, 


and R. Barklie, Belfast. 

2504. MANUFACTURE of Staves, J. 
mingham. 

2565. SappLe Bars and Stirrup FastTENiNas, 
Miller, London. 

2506. Rock Dritis, H. J. Allison.—(4. ¢. 
J.C. Githens, United States.) 


Smallwood, 
W. J. 


2507. Spring Forks for Bicycies, J. J. McErlain, | 
| London. 
2508. RAILWAY PassENGERCAR Trucks, W. H. Marshall, 


London. 

69, TURE-LINED WELLS, J. Dovey, Birmingham. 

70. Wepce for Doors, J. 8. Walford, Birmingham. 

71. Dentat Ruppers, C. 8. Leadbetter, Manchester. 

2572. Batons, J. Whitehead and J. B. Brooks, Bir- 
mingham. 

2573. SADDLE Sprias, G. Salter, 
J. Walker, Birmingham. 

2574. Butter, W. ee Manchester. 

. Aprons, J. L. Kane, London. 







C. J. Holdship, and 








pov te Bearinas, E. W. Cooper, Bir- 
mingham. 
2577. Arr-TIiGHT Covers, W. Meissner and J. Kibbach, 
Manchester. 


2578. Pocket ELECTRICAL TRANSMITTING and RECEIVING 
InsTRUMENT, J. R. Fraser, Preston. 


2579. PNeumatic BILLiaRD ‘TaBLE CusHIoNs, A. M. 
Toomey, Dublin. 

2580. Hats, J. H. Heal, Halifax. 

2581. OBTAINING FresH Water from Sait or Sea 
WATER, J. Smith, Glasgow. 

2582. Pickin Motion of Looms for Weavine, J. and 
i Moss, Halifax. 

2583. ENAMELLED Raitway Siena Arms, J. H. 


Bailey, Barnsley. 
2584. Rep, WHITE, 
Reddich. 
2585. PeRMaNENT Way for Raitways, F. 
and J. W. Willans, London. 
2586. Cups and Savtcers, A. 
Liverpool. 
2587. VaLve Apparatus for Gas Motor ENGINEs, J. 
Fielding, Gloucester. 


and Bivur Loop Banps, C. Hyde, 
Hudleston 


Cc. and J. C. Manifold, 


25¢%. PLayina a GAME of Birtuiarps E. McNaughton, 
Glasgow. 
2589. Looms for Weavine, J. and 8. Holgate, Clayton- 


le-Moors. 

2500. Wasuine CLotues, &c., W. T. Wilson, Bolton. 

2591. Fore CARRIAGE, &e. = for Veuicies, T. Wilkins, 
Bournemouth. 

2592. BookBINDERS’ OpEN Sprinc Backs, E. J. Wills 
and W. H. Somers, Lower Clapton. 

2593. MacuiIne to BLEND Buiter, J. Pain, Leyton- 
stone. 

2594. CarBon PaprrR Howpers, P. 
Underwood, United States. 

SusPENDERS for LADIES’ Dresses, J. 8. Chapman, 

asgow, 


Jensen.—(H. G. 












| 2617. 


C. Scherer, 


54. Lear Hoiper for Music Stanps, J. R. Wilkins, | 


2047. 


2563. DesTRoyING SMELLS from Sewers, 8. F. Milligan 


\< 
Bir- | ¢ 


Rand and 








2596. ADVERTISING, J. Hall and G. Smith, Sheffield. 

2597. Duoorie Weavinc, H. B. Broadhurst, Man- 
chester. 

2598. STopreRING Bottes, J. McDonnell, London. 

a i AtracuinG Enps of Ciortu, F. Leeming and W. 

Monk, Halifax. 

some. STAND for Liquor Borties, T. G. Marsh, 
Lytham. 

2601. VeLocipeDE WHEELS, W. E. Heys.—(4. Charpen- 

tier, France.) 


2602. Lxcu Tapes, T. Williams and J. W. Reed, Work- 


ington. 

2603. Lamp Burners, M., A., and A. Graetz, 
London. 

2604. Cuiippinc AppLiances, Sir J. Farmer, Man- 
chester. 

2605. Toy or Game, C. R. G. Smythe and E. Payne, 
Glasgow. 


2606. Lemon Squeezers, E. Tuteur, London. 

2607. MULTIPLYING and CoNTROLLING GEAR, J. Fraser, 
London. 

2608. Locks and Keys, A. Barker and H. Wilson, 
London. 

2609. ScREW Nalxs, C. D. Rogers, London. 

2610. 3RakeE HoLpers for VeLocirprpes, D. B. Bostel 
and E. A. Loosley, London. 

2611. ARTIFICIAL FUEL, W. W. Popplewell.—(//. Con- 
ried, United States.) 

2612. CLosinc the Doors of Lirr WELLS, W. A. Gro- 
cock, London. 

2613. Runners of Umpretias and Parasois, W. 8. 
Simpson, London. 

2614. Rinc SprnninG Macuinery, 8. H. Brooks and F, 


Barlow, Manchester. 

2615. Pap for Corn Sorvents, &c., W. A. Hurst, 
London. 

2616. Scorcn Carpets, J. 8. Cooke and J. W. Brook, 


Halifax. 

PREVENTION Of HOUSE-BREAKING, 
Leamington. 

2618. CHARGING FuRNaces, H. J. 
Wellman, United States.) 

261%. FLoorinc for Roors, J. Schultz and E. Hopf, 
London. 


&c., T. Hade, 


Haddan.—(S. 7. 


2620. Preserving Meat and Fisn, F. Grognet, 
London. 

2621. ExvectricaLty Driven Fans, H. G. Watel, 
London. 

2622. Conveyinc ReptceD MaTEeRiAL, H. Bittenger, 
London. 

2623. Propverse Piciures to Move, L. Brennan, 
London. 


2624. Wind 
London. 
2625. WeatTHeR Bars, J. S. Stevens and T. G. Birch, 
London. 

2626. OPpALESCENT GLASS, 
Germany.) 

2627. Sewinc Macurnes, A. J. Boult.—(J. EF. Bertrand 
aad M. Bray, United States.) 

2628. MaGNnesium FL asn Licurt, 
Lonsiaus and C. Merville, France.) 


Casines for Gas 


Lamps, T. Gordon, 
C. Huelser.—(J. Kemper, 
A. 


J. Boult.(¢. 


2629. Propucina Bopies of CircuLar Form for Car 
Wueets, W. P. Thompson.—(J/. F. Barr, United 
States.) 

2030. HARNESSES for Horses, &c., L. Blacker, Liver- 
wol. 

2631. Sprinc Hooks for GLoves, W. P. Thompson.— 


(L. Bourgain gils, France.) 

2632. FILTERING Water, &c., W. P. Thompson.—(A. 
Stehlik, Austria.) 

2633. TREATMENT of AmMmMoniUM CHLORIDE, J. Leith, 
Liverpool. 

2034. Air Brakes, T. 8S. E. 
2635. COFFEE 
London. 
2626. TRANSPARENT Case, Xc., for Pictures, E. Maitre, 

London. 

2637. Car CoupPLincs, 8. 
London. 

2638. Sprinc PepestaL Bearincs for VEHICLE AXLE, 
T. Hill, London. 

2639. Pipe and other Wrencues, T. 
London. 

2640. Sipe Guarp for Bepsteaps, C. 
London. 

2641. InpIcATING a Suip’s Course, C. Thomas and M. 
Cay, London. 

2642. Hot-arr Enoines, C. Wells, London. 

2643. PREVENTING FRAUDULENT REFILLING Of BoTTLes, 
P. B. Noél, London. 

2644. AUTOMATIC FIRE-ALARM APPARATUS, H. H. Lake. 
+The Automatic Fire Alarm and Estinguisher Com- 
pony, Limited, United States.) 

2045. Corset CLasps, F. B. Spooner, London. 

2646. Hanp Trucks, J. Annin, Londea. 

Gas Enaines, H. H. Lake.—(/. C. Beckseld and 

A. Schmid, United States.) 


Dixon, London. 


and Tea Strainers, N. F. Whipple, 


Heymann and B. Prosser, 


W. Fisher, 


H. Blanken, 








| 2648. Air Encines, H. H. Lake.—(A. Schmid and J. C. 


Beckjeld, United States.) 
2649. Enaines, J. Summeiton, jun., and J. Brown, 
London. 
. APPARATUS for PRESERVING Butter, J. Ashworth, 
ondon. 
2651. ANKLE Boor for Horses, L. Barnett.—(D. Curtis, 
United States.) 
MrninG Macuines, M. A. Michales, London. 
. ELectric METERS, 8. Z. de Ferranti, London. 
Sot. Evectric CaBLes, J. E. Kingsbury. —(The Western 
lectric Co., United States.) 
2655. InsuLaTING ELectric Wires, J. E. Kingsbury.— 
(The Western Electric Co., United States.) 


2050. 








19th February, 1890. 


2656. ATTACHING ARTIFICIAL TEETH, C. 8. Leadbette r 
Manchester. 

2657. WokRKING OVERHEAD. TRAVELLING CRANES, E. 
Waddington, Barrow-in-Furness. 

2658. ReGuLATING FLow of Liquips, &c., P. Braham, 
Bath. 

2659. ELectric Searcn Licuts, &c., 
Parsons, Birmingham. 

2660. Sockets for INCANDESCENT Lamrs, 
London. 


The Hon. C. A. 
R. A. Scott, 


2661. ConstRucTION of HurRICANE LanteERNS, E. J. 
Shaw and Co., Walsall. 
2662. Hanp-Bacs, J. Frankenburg, Glasgow. 
. Sewine Macuines, L. H. Smith, Glasgow. 
664. FumMIGATING APPARATUS, E. Embrey and E. 


Parry, Birmingham. 
2665. CONNECTING TUBES, 
combe, London. 


H. Britten and J. Biddle 


2cu6. Ratstnc Persons and Goops, F. Wilkins, 
London. 

2607. Sarery Cace for use in Mines, J. G. Gray 
Garrigill. 


. Topacco Pirgs, A. Smallwood, Birmingham. 

. PERAMBULATOR Brakes, 8. J. Sewell, London. 

70. Gas Yotor Enaryes, H. —- Halifax. 

PxHotometry, W. Foster, Londor 

2672. SHIRT FRonT Protector, H. G. _ and B. C. 
Barton, Birmingham. 

2673. Razors, Lockwood Brothers, Sheffield. 

2074. Lea Guarps, J. Butterworth and F. Collinson, 
Horbury. 

2675. Spinnin Fax upon Pirws or Cops, A. Wilson, 
Belfast. 






2676. Piates, R. Batey, Halifax. 

2077. ELEvaToR to RAIsE Grain, E. J. Robertson, 
Ipswich. 

2678. WITRDRAWING Liquips from Vessets, J. R. 


Carruthers, Glasgow. 

2679. SEPARATING Ears of Corn from the Straws, A. 
T. de Enese, London. 

2680. APPARATUS for VENTILATING, &c., G. M. and T. 
Parkinson, London. 

2681. Lastine Boots, &c., T. Brining and G. Lister, 
London. 

2682. ANTI-FOULING Parnts, J. Sloan and E. W. Bell, 
London. 

2683. Heatinc Freep Water, W. P. Thompson.—{ IV. 
W. Sutcligte, United States.) 
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2684. Heatine Apparatus, J. Knaus, London, 










2685. Connect: HanpDLes to the HANDLE-BaRS of 
Bieveies, &c., J. A. Lamplugh and H. Waterson, 
London. 


2686. SHEARING or CLIPPING WooL, W. Bown and G. | 


Capewell, Birmingham. 

2687. Uriuisine Waste Propucts, A. W. Armstrong, 
London. 

2688. Execrric Wire Runminec, A. W. Armstrong, 
London. 

2689. SuspenpinG and ReevuLatina LOoKING-GLASSES, 
&e., A. Bell, London. 

2690. Cravat, T. Scasbrook, London. 
2691. Sream Enorne Governor, J. W. 
W. W. Sutcliffe, London. 
2692. VELOcIPEDE WHEELS, 

London. 
2693. Burzons, W. Tearle, London. 

2094. ADVERTISING in RatLway CARRIAGES. 
Robertson and D. W. Porteous, London. 
2695. Venticatinc Ceviars, H. J. Haddan.—(4. 

Messner, France.) 
2696. MareriaL for Makino Trunks, &c., R. Erskine, 
London. 
2697. ComBINED 
London. 
2608. Manvuracture of Paper, &c., W. B. Kemshead, 
London. 
2699. TapLe Game, J. L. Sherwill, Glasgow. 
2700. Prosectices for Firrt-arms, A. V. Newton.- 
. Noll, France.) 
Construction of Progectices, A. V. Newton.— 
. Nobel, France.) 
2. Topacco Povcues, G. Graham, London. 
33. Steam Enornes, J. H. Dales, London. 
2704. Lirtine Jack, J. P. Cito and P. Funck, London. 
. Box, E. H. Hale, London. 
Musica Tops, J. R. Hughes, J. W. Savage, and 
H. B. Phillips, London. 





Brown and 


T. R. D. Bingham, 


G. W. 





Nore Prate, &c., H. Schneider, 


2707. Wootten, &c., Fasrics, C. A. Whipple, London. 
2708. Saeet Metat Boats, J. White and J. G. H. Hill, 


London. 

2709. DiminisHineG the Recor of Firr-arns, 8. Pitt.— 
(C. de Nottheck, Finland.) 

2710. LypIa-RUBBER VaLves, I. B. Harris, London. 

2711. Cuarrs and Seats, rer, London. 

2712. BREECH-LOADING GUNs, Horne and J. H. R. 
Whinfield, London. 

2713. STeerine VeLocipepes, F. A. Birks, London. 

2714. Bopsins of Sauces used in Looms for Weavine, 
W. Hothersall, London. ‘ 

Takinc Sounpines, A. J. Cooper and E. 
Wigzell, London. 

2716. Mountinc ELecrricat Morors on Tramcars, W. 
J. Brewer, London. 

2717. Fishinc Baskets, G. C. Cooper. London. 

2718. Gies, Cars, and other Venicies, E. Stenning, 
London. 

2719. Meascrine, Mixixe, &e., Graix, A. Behringer, 
Lendon. 










E. 





20th Fe 
720. Comprxep Coat Vase, Tape, &c., W. E. Graham 
nd F. H. Biddle, London. 

2721. Sroves for Removinc O_p Paint, W. Fryer, 
Birmingham. 
2722. AERONAU IK 
Parla, Russia.) 

2723. Rucers, A. Campbell, Edinburgh. 

2724. Woot Hoiper, 8. Tucker and C. F. B. Young, 
Moseley. 

. CorK Drawinc Macaryes, 8. Mason, Birming- 

L 


wuary, 1890. 





Apparatus, W. E. Smith.—(C. JN. 












SHoeiwe Horses, J. Kennedy, Leeds. 

Hanp-cLean Waite, &c., Crayons, J. Horne, 
ristol. 

28. ExpLopive Mixtures of Air and Gas, T. 

Murday, Newcastle on-Tyne. 

29. INK Hoipess, E. A. Ventris, Reading. 

) Macuine Roiiers, W. H. Robinson and J. 
He adersen, Wakefield. 

2731. ADJUSTABLE CaRDER and Winper, H. Marley, 





Paignton. 

2732. Raitway Foo Signature, F. J. Hewitt, Liver- 
pool. 

2733. CLOTHING, KNITTING Macuines, W. Harr‘son, 
Manchester. 

7 FrRinGinc Macuixes, W. Fairweather, Man- 
chester. 

2735. Lapies’ New Excet Hat Box, L. Mason, 


Linco‘n. 

2736. WooLLen Conpensers, W. Cliffe, Huddersfield. 
7. MakinG Woven Fapric for Seats, G. E. Stead, 
Manchester. 

2738. PRESERVING 
Sheppy, Bath. 

2739. DravcutT PrReventers for Doors, E. 
Halifax. 

2740. ConsUMING SMOKE in Stream Furnaces, W. C. 
Wood and C. Whitaker, London. 

2741. Sarery Roap for Bicyceies, J. F. Crabtree and 
H. A. Lockwood, London. 

Curine Cocoa, &e., J. Y. 
ext Tndivs. 

3. Sewinc Macutyes, H. A. Oldershaw, Leicester. 

4. Type-writinc Macuines, F. Servus, London. 

2745. PrReparinc CHALK or Limesrone, A. Moseley, 
London. 

i. Compressed Coat and Coke Biock Fvet, A. 

»seley, Loudon. 

- Damp and Insect Proor Crest, W. J. Lovelace, 
London. 

2748. Air-TIGHT EncLosure for SHeet Meta, &c., 
Vessets, H. C. F. Nolte, London. 








Heat in Liqguips and Foop, 0. 


Ingham, 





Johnson. (C. Risk, 




















2749..AeriaL Rounp-apout Raitway, E. C. Scoyer, 
London. 
2750. Sewinc Neepwies, A. M. A. Newcome, London. 
. Lynacer for BroncwiaL Arrection, C. J. Clarke, 





London. 
29. Prev 





nTiIoN of the OvertTuRNING of Roap 

2:, W. J. Pierce, London. 

. Cure for Rrscwors, M. Woodward, London. 

. Cuatirs, J. Harrington, London. 

. Construction of Ecastic Ware s, J. Harrington 

and C, Forder, London. 

2756. HoLttow Ware, J. R. Thame and H. Sanguinetti, 
London. 

. Breakwaters, E. 

New Zealand.) 

. Se_r-cenTretne Cuuck, A. Seraillier and G. P. 
Armstrong, London. 

2749. Licutinc Trains by Evectricity, I. A. Tiinmis, 
London. 

2760. Esectinc Mecuanism of Smat-arms, S. B. All- 
port, London. 

2761. ALar™ for TricyLes, T. Weisser, London. 
Transir Frames for Vetvtiterns, A. Bancroft, 

anchester. 

63. Dyeinc, &c., Textice Fisres, W. L. Wise.—(F. 

Mommer and Co., Prussia.) 

4. Bact Cocks, H. Gilbertson, London. 

5. MANUPACTORE of ProgectiLes, R. Cail, London. 

. VeLocipepes, C. Lock, London. 

Brakes for Ramway Veuniciis, C. 














9 


A. Holmar.—~H. (. Holman, 


2 








Zs 











” 


Lock, 


2767. 
London. 

27¢8. Ho_pers for Cottars and Currs, F. R. Simms, 
London. 

76%. Percussion Fuses, H. 








A. Schlund, London. 

2770. Sewinc Macuines, A. J. Eli.—(£. B. Welch, 
United States.) 

‘7/1. Sewine Macuines, F. Hughes.—(E£. B. Welch, 
United States.) 

2772. Recovery of Goip, E. L. Mayer and J. C. 
Lorrain, London. 

2773. Stteic-our Lawn Tennis Courts, J. Osmond, 
London. 

2/74. CentRiruGaL Macaixes, J. Imray.—(La Soci’ té 
Nouvelle dex Kagineries de Sacrede St. Louis, France.) 

Suoe Brusues, LE. H. Lamont, Glasgow. 

. PHoToGRAPHIC, Lens Sautters, F. Bishop.— 

(Voiglander and Sot, German 4.) 

Burninc Hypro-carBon 

London. 





ter 





Os, G. Gerrard, 








Rorary Fans, H. Pidot, London. 
. Mouraprec for Musica Instruments, H. H. 
Lake.—(L. Mass’, Franev.) 






2lat Febrvary, 1890. 
<0. SEED Germination, D. McLaren, Edinburgh. 
. Giveine Picrure Frames, G. Ott, London. 
782. Type-writesc Macuines, H. J. Allison.—(#. M. 
Hamilton, United States.) 
2783. Puttine Tires on CycLe Waee 
N. Howes, Cambridge. 
2784. Sanprne Raitway Rais, J. 
Reade, and J. Taylor, Manchester 
2785. Domestic Water Fivrer, G. E. Bradley, Buck- 
hurst Hill. 
2786. SrencitLep Worps, Letrrers, &c., T. 
Manchester. 









Cc. J. and G. 


S. 





’ 





Brindle, R. L. 








Bowden, 








2787. APPARATUS for SAND-PAPERING Woop, E. Seddon, 
Manchester. 

2788. CurinGc Dearyess, 8S. F. Harte and W. H. Fassett, 
London. 

2789. Economistnc Fvet in Grates, H. J. Wilson, 
Hastings. 

279. TREADLE-CATCHING VerMIN Trap, R. F. Juckes, 
Wellington. 

| 2791. SHett for Rircep Orpvance, C. Merington, 

| Lendon. 

2792. Apparatus for Carkyinc PLATE Grass, J. J. 


Spear, Landport. 

. Socket of Meratiic Canpuestick, W. H., W. H., 
and B. H. Jones, Wolverhampton. 

o4. F “G for Meratiic Boxes, W. H., W. H., 
ad B. H. Jones, Wolverhampton. 

». Tonacco Pipes, W. a A. Hill, and J. W. 
apish, Manchester. 

Locks or Larcues, G. H. Watson, London. 

. TRANSMITTING TELEGRAMS, &e., 8. J. Mackie, 
mdon. 











> 













2798. Macuines for Writinc Braitie Type, 8S. M. 
Cockburn, London. 
2799. Avromatic CovupLers for Rartway Rone 


Stock, R. Young, London. 
2800. Doreies of Looms, F. Leeming and R. Wilkinson, 
Halifax. 





2801. Umprewuas, &c., E. Flude, Leicester. 
2802. Tappina Casks, &e., C. King and W. B. Max- 
field, Leicester. 
&e., Grats, H. Smith, Bristol. 
2804. WaTER-TUBE STEAM GeNeRATORS, C. F. Dixon 


and W. N. Dack, Manchester. 

». Lips for Sat J. Hinton, Birmingham. 
A. D. Bowie, Glasgow. 
Mortimer and W. Wright, 









b. Nas, 
2807. Jacguarpbs, F. and A. 
Gomersal, near Leeds. 

2808. Wuire Leap, W. Noad, London. 
2809. Reep Action for Power Looms, J. 


Hall. —(4. 


Lockerood , Germany.) 
2810. ApsusTaBLe Pipe Wrencues, J. T. Humphrey, 
| London. 
| 2811. Vatves, &e., P.O. Prince.—(F. W. Parker, United 
| States.) 


2812. PHotoGrapnic Cameras, O. Freeworth, London. 

2813. Mixinc Dry Powper:, J. P. Mutch, London. 

2814. Jorsinc Sipes of Picrure Frames, E. Schieven- 
busch, London. 

2815. Music and Reapine Desks, H. L. Harris, London. 

2816. Ripine Hasits, J. F. Glover, London. 

2817. Horsesaoe Cacks, E. Gotze and C. Sendowski, 
London. 

2818. Dust CoLiector and Sream Trap, G. 
London. 

2819. Ecectroiytic SoLution for GaLvanic BatTeRies, 
C. Liiteke, London. 

2820. PictURE HoLpEeRs 








Kiefer, 


A. Hoster, London. 





Nioat SieNatuino System, R. J. Crowley, 
mdon. 
2822. MaRINe SIGNALLING APPARATUS, R. J. Crowley, 


London. 

2823. Stocks and Spokes of WHEELS, G. 
London. 

24. CanpLesticks, W. G. Honey, London. 

Fixines for Exvectrica, Fuses, W. 
London. 

2826. Prope_iinc Boats and other Vesseis, G. Wauters, 

London. 

27. MANUFACTURE of TextILe Faprics, A. J. Boult, 

mdon. 

2828. OPENING and CLosine Sky 

London. 

%. Key Boarp of Musicat Instruments, J. Burnet, 
Glasgow. 

2830. Esrerinc Mecuanism of Drop 
arms, W. H. Brighton, London. 





» 
» 


White, 








Licuts, R. Friend, 








Down SMaLt- 





2821. Baut Bearines of Bioyvetes, &e, W. J. Lloyd 
and W. Priest, London. 

28". Treatment of Straw, &c., E. Applegarth, 
Leadon. 

2835. FURNITURE Sprinos, H. H. Lake.(C. H. F. W. 
0; BR. PB. con Loccnskjold-Loreatbora, Denmark.) 

2834. Firtine and Cosine BotrLes with AErRATED 


Waters, &c., H. Tipping, Londor, 

2835. MountinGc Guns on Boarp Suip, J. 
London. 

2833. GarRMeENTS for Lapres’ UNDERWEAR, 

(E. Kaiser and Miller Germany.) 

2837. Hank Dyeinc Macainery, J. E. Dyson, Hud 
derstield. 

2838. Coin-FREED APPARATUS for TELEPHONES, F. 
Simms, London. 

2839. Water Gavuces, J. A. and J. Hopkinson, London. 

2849. ADVERTISING in Raitway Carriaces, G. Wells 
and G. Garrod, London. 

2841. Dwe.irnc-Houses, R. Milde, London. 

2842. ADVERTISING, F. R. R. Day, London. 

43. TevepHonic Receiver, H. C. Braun and A. F. 

Lloyd, London. 

2844. Continvous CURRENT 
L. B. Atkinson, London. 

2845. Seconpary Batteries, E. T. Mackrill, London. 


Vavasseur, 


E. Kaiser. 


R. 





oN 


DyNAMO ARMATURES, 


22ad February, 1890. 


2846. STECRING ARRANGEMENT of VeLocipepes, A. H. 
Lessells, New Brighton. 

2847. Topacco Pipr and Cigar Howpers, J. Quick, 
London. 

2848. RoLiine or Packinc Cotton Woot, G 
Manchester. 
2849. HAvuLaGe 

Measham. 





. F. Eyre, 


and other Rotiers, G. Spence, 





J. H. Stott, Manchester. 

51. Stop Motion for Srzam Enaines, ¢ 
anche ster. 

. Rotary Motors, W. G. Bungeroth, Manchester. 











4. Srrercuers for Trousers, A. Doman, London. 
. SrorreRinG Borries, D. Rylands, London. 
. CHROMO-MICROMETER WatcHes, R. Bragge, Bir 
mingham. 
DS: Mancers or CatrLe Trovcus, T. 
Birmingham. 
. SypHon CisTerns, M. 
. PortaBLe Tapits, & 





H. Bridge, 


yer, London. 
- O. Hund, London. 





2860. Connection of Guns’ Tampeions, J. Turner, | 
London. 

2861. Teacntne CatLpren Music, B. E. MacDonald, 
Edinburgh. 


2362. Door Latcues, J. Williamson, Edinburgh. 
2803. ScurcHinc Macuines for Frax, J. B. 
Antrim. 
2864. Puriryixc Pararrin Wax, W. Young, Glasgow. 
| 2865. Rerricrrators for Snips, T. Fishburn, Scar- 
borough. 
2806. Gas Enarnes, &c., J. Whitehead and J. Mason, 
Tuttington. 
2867. CLOTH-SHEARING Mscuinery, E. Gessner, jun., 
London. 
2868. Preumatic Guns, A. J. 
France.) 
2869. Pyeumatic Guns, A. J. Boult.—(H. Eichbaum, 
France.) 
2870. CuTtinc Sucar Canes, W. 
' Maurin, United States.) 


Black, 


Zoult.—(H. Eichbaum, 


P. Thompson.—(R. 


H. Pearce, | 


2850. SecTrionaL WARPING and BeEaMING MACHINES, | 


i. H. Firth, | 


93. Wectine or other Corp, E. Whalley, Manchester. | 





W. 





Fare Coiuectors, A. W. Berne and B. 
vlor, Liverpool. 
Borters, J. M. Newton, Manchester. 
Vores by BaLior, A. W. Hosking, Man- 





chester. 

YsT4. Reaucatine Biast in Enornes, J. R. Lees and 

J London, 

Sewine Macuines, P. A. Martinand lL. Hendrickx, 
London. 

2876. PREVENTING Dancer from ELectricaL CURRENTs, 
H. E. Walter, London. 

. Tyres for Cyctes, W. Smethurst, A. Salter, and 

de V. Hunt, London. 

. ADJUSTABLE SPRING Susrenping Device, U. H. 

. de Boer, London. 

2879. Patrern Books 
Birmingham, 









of Papers, J. Line, jun., 


2880. Excreta Pan, C. Cunliffe and J. Duxbury, 
London. 

2881. Frat Rucers such as T-squares, J. J. Offord, 
London. 


2882. Carriaces, J. J. Offord, London. 

2883. Fuzes, D. D. Esson, London. 

2884 Receasing Horses from CarriaGes, 
London. 

2885. MARKING Gauces, W. R. Smelt and H. F. Ainsley, 
London. 

2886. MecnanicaL Roratine 

i yw. 

2887. Feep Warer Puririers, J. F. A. Schnarrendorf, 
London. 

2888. Houper for Luacace H. 
London. 

2880, Rivet-makinc Macuines, H. Fletcher and T. C. 
} lane, London. 

2800. LS and TooL-HoLpERS, W. 
Berger, jun., Germany.) 

2891. Suoes for ANIMALS, W. T. Haynes, London. 

2892. Tackinc Macuines, W. W. Horn.—(H. W. Dean, 
United States.) 

28938. TRIPLE-EXPANSION STreamM Enaines, A. Brown, 
London. 

2894. Lockinc Bars, A. Ransom, London. 

2805. Game, E. B. Lindsell.—(S. Tuk, Japan.) 

2806. Cement, W. J London. 

2 . Lasting Macuines, W. W. Horn. 
United States.) 

2808. CurTArN and Urnoistery Bearers, I. A. Read, 
Birmingham. 

2899. Sarery Dress Hooks, 8S. Hercod, London. 

2900. Bricks and TiLes, P. Bawden, London, 

2001. MakInG Tues, &c., of Copper, &ec., F. J. Jones, 
London. 

2002. Macurines for CLippine, 
Ingraham, London. 

2903. Rippep UNDER-GARMENTS, &c., ¢ 
and A. 8S. Rogers, London. 

2004. Too-HoLpers for Macnine Toous, H. H. Lake. 
J. Garnier and A. Weil, France.) 

2005. Eveerric Ixpicator for Revoivine Speeps, T. 
Horn, London. 


H. Hall, 


MACHINES, M. Brodie, 





LABELS, G. Joy, 






L. Wise.—(L. 




















(H.W. Dean, 


&e., Grars, W. W. 


- Thomson 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


417,360. Expansipie Reamer, 7. Long, Boston, Mass. 
Filed Jula tad, isso. 

Claim.—() Av expansible tool having a bore A* 
uniform diameter and lengthwise split or splits A*, in 
combination with a core fitting said bere, made in 
parts BC, outer and inner, the outer C a tube having 
lengthwise split or splits C4 and an internal taper, and 
the inner B «a plug of an external taper fitting and 
| adapted to be moved lengthwise in the tube C,sub 
stantially as described, for the purpose specified. (2) 
An expansible tool having a bore A? of uniform dia 














imeter and lengthwise split or splits A%, in combination 
with a core fitting said bore, made in parts B A, outer 
and inner, the outer C, a tube having lengthwise split 
or splits C2, a split collar C3 held thereon, and an 
internal taper, and the inner B a plug of an external 
taper fitting and adapted to be moved lengthwise, and 
with a screw-nut D screwed on to and having t i 
against said collar C3 of said core-tube C, substantially 
as described, for the purpose specified. 
417,430. Grease Cup, J. F. Lonergan, Philadelphia, 
Pa,— Filed June Wth, 1s 
Claim.—4\) A grease cup having a piston, a spring 
bearing against the same, a screw which is fitted to 
the body of the cup, and a latch or catch mounted on 











| 
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| 
| 
| 
| 








the body and engaging in a recess or groove in the 
| screw, substantially as described. (2) A grease cup 
| having a hollow screw fitted in the neck thereof and 














provided with a piston, with hollow stem workiny jn 
the head of said screw, and a ring bearing on the 
said piston and head of the W, said parts being 
combined substantially as described. (3) A grease om 
having an outlet in the bottom thereof, a valve with 
ports in said outlet, a piston with hollow 
removable pin or plug in said hollow ste adapted ty 
close the same, said hollow stem and valve being 
line, said parts being combined substantially as ‘and 
for the purpose set forth. (4) A grease cup having a 
hollow screw in the neck thereof, and a piston with 
hollow stem working in the head of said screw, the 
siid serew having the external parallel threads of 
rapid pitch, said parts combined substantially as and 
for the purpose set forth. o 


417,776. Mitiine Toor, 7. Bayon, Cleve land, Oo} 
‘ied November Tth, 1888. 

Claim.—A willing tool for milling sinooth surfaces 
consisting of a head provided with spirally-arranuged 
cutters projecting from its outer face, so located that 
but one cutter will be in the same line drawn ax ross 
the face of the head parallel with its axis, and h Wing 
all points of the cutting edyes of said cutters equi- 
distant from the centre of retation of said head, si 
stantially as shown and described, whereby when said 
tool is in operation but one cutter at a time will engage 
with the work. The combination, with the eylindr cal 
head A, having the radial sockets C in its face or peri 
p ery, and the screw-threaded holes E, communies- 
ting with the sockets C, of the independent and 












in 


O.— 











removable teeth or cutters B, mounted in the sockets 
and held in place by the retaining screws D, said tecth 
projecting the same distance from the face or peri 
phery of the head, and each tooth or cutter extending 
only partially across said face, substantially as shown 
and described. The combination, with the cylindrical 
head A, having several series of radial sockets © in its 
face or periphery arranged in parallel lines, of the 
independent and removable teeth or cutters B, secured 
in said sockets and projecting the same distance from 
the face of the head, each tooth extending only pur- 
tially across said face, and the outer series of teeth 
having enlarged heads B?, provided with cutting edges 
projecting over the ends of said head, substantially as 
shown and described. 


418,112. Gas or Prrroceom 
Daimler, Cannatadt, 
June bth, USS, 

Claim.) tho yas or petroloum: motor enyine 
working with a cycle of four strokes, the combination 
of two working cylinders having their pistons con 

nected by rods to one and the same crank, with a 

closed casing containing the crank shaft, with which 

casing the forward end of both cylinders communicates, 

und which serves as «a reservoir of air or gaseous mix 

ture drawn inte the same by the simultaneous back 

ward motion of the pistons and compressed therein 
by their simultaneous forward motion, the admission 
of the combustible charges into the two cylinders 
being regulated, substantially as described, so that 
while one piston is performing its working forward 
stroke the other is performing its suction or charging 
forward stroke. (2) Ino a) gas or petroleum motor 
engine working with a eyele of four strokes, the com 
bination of two working cylinders having their pis 












Motor Esxaine, (. 
Wrrtembera, German Filed 








tons connected by reds to one and the same crank, 4 
closed casing containing the crank and fly wheel, and 
a cam groove formed in the tly wheel, having a double 
loop containing two slides, each of which operates the 
discharge valve of one of the cylinders, the admission 
of the combustible charges into the two cylinders 
being regulated, substantially as described, so that 
while one piston is performing its working forward 
stroke the other is performing its suction or charying 
forward stroke. (3) In a gas or petroleum motor 
engine working with a cycle ur strokes, the com 
bination of a revolving cam groove with double loop, « 
slide situated in the said cam yroove and actuating « 
red with hinge jointed end that effects the opening of 
the discharge valve of the cylinder, a lever whose one 
end has a head that can be brought into the path of an 
arm on the hinge jointed part of the rod, so as te 
deflect it, and a sleeve gearing with the other end of 
said lever and operated by a governor, so as to move 
the said lever into the said position when the normal 
speed of the engine is exceeded, substantially as and 
for the purposes described. 




















Epps’s Cocoa,—GRATEFUL AND ComFortina —“‘Py a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by ® 
careful application of the fine propertics of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of dict that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood ana a 
properly nourished frame.’ — Civil Service Gazette. 
Made s.mply with boiling water or milk. Sold only 
in packets, by grocers, label!ed—‘‘ James Epps & Co., 
Homeopathic Chemists, London.” Also makers of 
Epps's Afternoon Chocolate Essence.—{ADVT.] 
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EXPRESS COMPOUND PASSENGER ENGINE, 
WITH SINGLE DRIVING WHEELS, NORTH- 
EASTERN RAILWAY.— WORSDELL AND V. 
BORRIES’ SYSTEM. 

Ix our issue of January 8rd we mentioned that Mr. 

'T, W. Worsdell had built five compound engines, with 

cylinders 20in. and 28in. in diameter and 24in. stroke, 

with single driving wheels, 7ft. 7Jin. in diameter, and we 
stated that at some future period we should be able to 
vive more particulars. We now, through the courtesy of 

Mr. T. W. Worsdell, locomotive superintendent of the 

North-Eastern Railway, have pleasure in placing before 

our readers illustrations of these handsome and powerful 

locomotives, the latest development of the compound 
system, specially designed to work the ever-increasing 

East Coast traffic, which at the present time is one of 

the fastest and heaviest in this country, and no doubt 

will, with the opening of the Forth Bridge, be further 





men in charge as possible, and every facility has been 
provided for their ready control. The personal comfort of 
the enginemen has also been attended to, so that they 
can perform the duties that devolve upon them under the 
most favourable circumstances. The first of these engines, 
No. 1517, was put to work in October last, and this, with 
the other three—the fifth will be exhibited at the forth- 
coming Exhibition in Edinburgh—has been working the 
fast passenger traffic between Newcastle and Edinburgh 
regularly, the number of vehicles varying from ten to 
twenty-two, in either case these engines have no difficulty 
in running within time. 

On one occasion atrial was made between Newcastle 
and Berwick with a train of thirty-two empty carriages, 
the distance being sixty-seven miles, and the total weight 
of train 270 tons; the time was seventy-eight minutes, 
or three minutes less than that of the Scotch express, and 
with the heaviest loads it is quite unnecessary to provide 
an assisting engine, an important consideration in the 
economical working of a railway. 

The consumption of coal is indeed much lower than 
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COMPOUND LOCOMOTIVE, NORTH-EASTERN 


angmented. The extra accommodation required for the 
convenience and comfort of the travelling public brings 
with it also additional weight to be drawn per passenger 
carried. 

The distance from Newcastle to Edinburgh is about 
125 miles, and these engines have to run their trains 
through the whole distance without a stop. The tender 
carries 3940 gallons, or nearly 18 tons of water. This is, 
we believe, a greater quantity than has ever before been 
carried in a tender, and under the most unfavourable cir- 
cumstances is amply sufficient for this long run with a 
heavy train; and this is also further secured by the fact 
that, as the engines are working compound, the saving in 
Water as well as in fuel is from 18 to 20 per cent. as com- 
pared with the non-compound engines on the same 
service. As a matter of fact the consumption of all the 
compound passenger engines working the same relative | 
trains with the non-compound engines averaged, during | 
twelve months, a net saving of 22 per cent. of coal per 
150 tons train per mile. 

In designing these engines the greatest consideration 
has been given to all the working details, so that the 
long distance can be run at thé high speeds required, 
with as little extra need for attention on the part of the 


RAILWAY, SECTION THROUGH CYLINDERS. 


anticipated. At the end of October, No. 1517 engine 
averaged 26°41b. of coal per mile, which must be con- 
sidered splendid work, considering the service it is 
engaged on. These engines steam well and run exceed- 
ingly steady. With a special train of eighteen six- 
wheeled carriages a speed of aboutninety miles per hour, 
the highest on record by several miles, was obtained, and 
at that speed there was not the slightest inconvenience in 
moving about on the foot-plate or front end of the engine. 
Diagrams were taken on this trip which we hope to 
illustrate.in a future number. We give below examples 
of diagrams taken at various speeds, and combined by Mr. 
Worsdell. One set it will be noticed was taken at a 
speed of eighty-six miles per hour on the level. The 
speed was carefully measured by stop-watch and mile 
posts, the quarter mile posts being frequently registered 
during the trip, the shortest time was just over ten 
seconds per quarter mile. The highest indicated horse- 
power was obtained at this speed, viz., 1068; the weight 
of the train, including engine and tender, was 310°6 tons. 

Last week we gave a longitudinal section and plan; 
this week we give an end view; and a general elevation on 
almost the same scale as that to which our illustration of 
Mr. Webb’s compound engine, Marchioness of Stafford, 





was drawn.! There are many novelties in connection with 

Mr. Worsdell’s engines which our illustrations fully explain; 

particular notice should be taken as to the way in which 

the 20in. and 28in. cylinders are got between the narrow- 
spaced frames, as they are placed on the same centre lines 
as all the engines that Mr. Worsdell has constructed for 
the last nine years, whether compound or non-compound, 
and thus all the crank centres and valve motions are the 
same. Mr. Worsdell informs us that he is now building 
several more of these large engines. It should be stated 
that the boilers have been constructed and tested to carry 

a working pressure of 200]b. per square inch, but it has 

not been required to exceed 175]b., at which pressure 

they are now working. Following this will be found a 

table of the leading dimensions and particulars of these 

engines :— 

Particulars of Compound Express Passenger Engine, with a Single 
Pair of Driving Wheels (aft. Tqin. diameter) Worsdell and Vou 
Borries’ System. 

Cylinder (high-pressure)— 

Diameter of cylinder .. 
Stroke of piston 

Length of ports .... 
Width of steam ports . ‘ 

’ ew cppad ss.» ti a ee a ee ‘ 
Distance from centre line of cylinder to valve face .. 
Tempel miae Valve... 6c ee ts ee be 

Maximum travel of valve 
Lead of slide valve 
Inside clearance of valve .. .. .. j 
Distance apart of cylinders centre to centre 
ve shde spindles 
Cylinder (low-pressure)— 
Diameter of cylinder .. 
Stroke of piston 
Length of ports er 
Width of steam ports ite 
* exhaust ports ae cian, isa 
Centre line of cylinder to valve face 
Lap of slide valve... .. .. .. . 
Maximum travel of valve .. 
Lead of slide valve 
Inside clearance of valve 
Motion— 
Diameter of piston rods 
Length of slide blocks. . ae a 
a connecting reds between centres .. 
Diameter of rocking shaft .. sa 
Wheels (cast steel)— 
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Diameter on tre .d, bogie it 
Be +s dnving 74 
- ’ trailing 74 
Thickness of tires on tread 3 
Width of tires... 00... ok 
Crank axle (steel, circular web)- 
Diameter at wheel seats 9 
a bearings 3 
‘a CET ain ose ese. 3 it 
Distance between centres of bearings .. 10 
Length of wheel seats... .. 2... Ts 
o bearings ae _ 
Diameter of crank bearings 8} 
Length pe pe ac, ete 5 
Dist ince between centres of cranks 0 
Bogie axle (stee!)— 
Diameter at wheel seats 0. 74 
- bearings 0 6 
ve centre we 0 5} 
Length of wheel seats .. 0 7 
pa bearings .. .. .. .. 09 
Distance between centres of bearings .. 3 7 
Trailing axle (steel)—- 
Diameter at wheel seats 0 84 
pa bearings 07 
es centre... 0 6} 
Length of wheel seats .. 0 7% 
se bearings ‘ ies. Jad oll 
Distance between centres of bearings 3.8 
Frames (steel)— 
From centre of bogie to front buffer beam .. 5 9 
Centres of bogie wheels .. .. .. .. «es 6 6 
From centre of bogie to centre of driving wheels 10 0 
PA me driving , » trailing » 8 8 
a trailing to back end of frame 43 
Distance apart of frames ae. one’ cules. [@d 40 
Thickness of frame .. .. .. 01 
Distance apart of bogie frames. . 2 8 
Thickness of bogie frames . . 0 0} 
Boiler (steel)— 
Height of centre of barrel from rails 7il 
Length of barrel .. .. .. ; 10 7 
Diameter of barrel outside. . 4 3 
Thickness of plates... .. .. .. 0 Of, 
9 smoke-box tube plate .. 0 OF 
Pitch of rivets i a ae ee 9 0 1 
Diameter of rivets. . 0 03 
Fire-box shell (steel)— 
Length outside .. .. .. 7 0 
Breadth outside at bottom eae 3 11 
Depth below centre line of boiler, front 5 6 
a a a pack 46 
Thickness of throat plate .. .. 0 0% 
” sides and top plate 0 O08 
ss back plate .. .. 0 05 
Pitch of copper stays .. .. -. 04 
Diameter of copper stays .. .. .. 01 
Roof stays, cast steel girder section. 
Inside fire-box (copper)— 
Length of fire-box—inside at bottom .. .. .. .. .. 6 3} 
Breadth aa ae a a 
Top of box to inside of shell 1 3 
Depth of box inside, front. . 6 34 
a i back .. 5 34 
Tubes (brass)}— 
Number of tubes, 203. 
Length between tube plates 10 114 
Diameter outside .. .. .. .. -- 0 1 
Thickness, No. 11 and No. 13 B.W.G. 
Height of chimney from rail j 13 0 


Heating surface— 
Tubes K 1016 sq. ft. 
Fire-box .. 123 5, 

Total .. Lio! 

Grate area .. .. 

Working pressure . . 


90:7 3} 
.. 1751b. persq. in. 


Weight of engine (empty)— Tons ewt. qrs. 
on - ) 








Bogie wheels .. 5 12 0 
Driving ,, 1660 #0 
Trailing ,, wm @ 
Total weight 443 #0 
Weight of engine (full)— Tons cwt. qrs. 
Bogie wheels .. .. is wf & 
Driving ,, ‘ 17 bb 0 
Trailing ,, 13 0 O 
Total weight .. .. 46 13 2 
Tender. ; 
Wheel base— ft. in. 
From front buffer beam to centre of leading wheels 42 
»» centre of leading ie middle - 6 4 
»” ” middle pa trailing : 6 4 
” ne trailing wheels to back buffer beam. . 45 
Wheels— 
Diameter of wheels on tread 3 9} 
Thickness of tires .. os 0 3 
Axles— 
Diameter of bearings .. . - 
” “+ . 
Diameter of wheel seats pe 0 6} 
ngth ” ” te te ee ee 0 7 
Distance between centres of bearings .. 6 10 








1 See Tae ENGINEER for December 21st, 1888. 
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Frames ; simply stating that in the last few years about €00 have cular. Since going to the North-Eastern Railway he 
Sheena: joke ha nonchgggma _ e been built and put to work, and the demand for them is built the first compound passenger engine on very similar 
Distance between outside frames 6 2 steadily on the increase. Numerous attempts are now lines and dimensions, but with an improvement in the 
Thickness of outside frames 0 08 : being made to produce compound locomotives of a intercepting valves and in the main valves of the cylinders 
‘apacity of } 2040 gall . ny . . . : 4 “ i 
rhe pond “i = 4 vig * similar design. making all ports larger, and in these alterations finding a 


Weight of tender (empty) Tons ewt. qrs. 
8 


On leading wheels 6 
On middle is 6 1s » 
On trailing - 5 w 1 
Total 19 t 0 
Weight of tencer (full) Tons ewt. qrs. 
1 
On leading wheels 13 4 0 


On middk , e 6 0 

On trailing l4 lt 0 
Total weight TT) 1 0 

The success of compound locomotives on the Worsdell 

and Von Borries’ system will be best understood by 


COMPOUND EXPRESS E 

Working special trains between Newcastle and Berwick. 
cylinder, 28in.; stroke, 24in. 
‘ards 1, 3, 4, 
‘ards 1, 3, 4, 
2.6, and 7, L.P. valve fin. lead, fin. inside clearance, 


~~ 


‘ards 


( 


Pressure 


Mr. Worsdell has done a great deal to develope the 
compound locomotive. From the first he has adhered to 
the two-cylinder principle, in order to keep the machine 
as simple as possible, Joy's valve gear facilitating matters 
very materially. While locomotive superintendent of the 
Great Eastern Railway he designed the first compound 
passenger engine on this principle, with cylinders 18in. 
and 26in. diameter respectively, with 24in. stroke and 
coupled driving wheels 7ft. in diameter, and having run 
this for a considerable time built ten others to exactly the 
same dimensions, there being no alteration in any parti- 


Total weight of Engine, 


and 5, H.P. valve }in. lead, jin. inside clearance) 
inside clearance \ 


and 5, L.P. valve jin. lead, fin. 


Carp No. 1. 


High-pressure cut-o} G3 per cent. 
Low pressure cut-og 78 per ceut. 
Speed 5 miles per how 
Botler press 2 jo l'. 
Mean ephective pressure, li yh 

pressure culinde 92°F Uh. 
Mean back pressure, high 

culindes 6275 Uh 


pressure 


Mean effective 








150} 
140 
130} 
120+ 
10} ~ 
100} 





70} 
60; 
50; 
40 





20 
10 


0} } Ce 


170 

160} 
150) 
140} 
130}---4 
120}----\ 


4 


100 


80 
70 
60 te 
50: 


30 
20; 
10 


REVOLVING CYLINDER ENGINES. 
No. I. 
ROTARY MECHANISM. 

TaE mechanism of a direct-acting engine consists of 
a piston reciprocating in a cylinder secured to a fixed 
frame. a crank shaft revolving in bearings arranged in 
the fixed frame, and a connecting-rod jointed to a crank 
pin on the shaft and to a pin formed in the piston or 
piston-rod. During a complete revolution of the crank 
shaft in its bearings, the crank pin makes a complete 





~ LaF. 


_ Total 


pressure ¢ alinder 51-5 Vb. 
, ( High-press, cylin, 65-0 ID. » rig > 
tina gen MEP 
Total 1358 
1 (in 190 wp 


Carp No, 2. 

63 pr 
Low-press? teal 78 per cent. 
V7 wiles p ) 
duiler press 180 // 


94 25 Uh, 
hack pressure, high- 
pressure cylinders ago fh 


M. 


yy 


LHP. 


freetive presse, low- 
cnlivdes 

( High-p ee 
} Low-press. 


ane 
SSH 


45°09 /h, 


n, 2QA0M-P.U nse 19 HP 
214-0 HP. j Di 71 ) Hl ° 


a 
culin. 


Total 


Carb No, 3. 


Wi [lee press 


Speed 


ve cut-oF 50 per cent. 


cut-of OS pe vent. 

23 miles per hors 
Boiler pressure _ WI 
sure, high- 


pressure cylinder 


Mean hack press 


POSSE cylinder 


Mean etjectire pre 
724 Ub, 
, hi ph- 
60°75 Uh 


” 
V 


Moan effertice pressure, lor- 
pressure cylinder 42-0 Ih, 

{ High-press. cylin. 233°0 WP.) 

{ Low-press. cylin, 265°0 H. Pr. 4 


Dig. 320 1.P. 


408 


1 tu 200 “p- 


revolution in that end of the connecting-rod to which it 
is jointed, and the other two joints, the piston in the 


cylinder and the pin in the tail-end of the connecting. | 


rod, reciprocate through a limited stroke and a limited 
angle respectively. This disposition of mechanism 
always seems to be indirect on account of introducing a 
reciprocating piston, when the motion of a revolving 
shaft is the object to be attained. Many efforts are con- 
tinuously made to obtain direct action, but none seem to 


effectually attain their object. Amongst a crowd of efforts | 


of various characters, one principal seems to be attaining 


vreater economy. Then he extended the number of goods 
engines, and has built a large number of six-wheeled 
coupled goods locomotives with tenders, and also tank 
engines. Both types have been illustrated in our pages, 
kee ving exactly the same dimensions of cylinders, so that 
at the present time he has on the North-Eastern line, 
working and under construction, 32 compound passenger 
engines and 162 compound six-wheeled coupled goods 
engines, with tenders and tank engines. 

2 See lith, February 
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October 26th, 188s. 
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NGINE, No. 1518.—(WORSDELL AND V. BORRIES’ SYSTEM.) 
Tender, and Train, 310 tons 6 cvt. 
Driving wheels (single), Tft. Tm. diameter. 


High-pressure cylinder, 20in, dia.; 


Low pre sure 


January 20th, 1890. 
January 10th, 1890, 
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| an increasing popularity; on it are constructed what may 
| be termed revolving cylinder engines. 

Two shafts or frames are arranged, which revolve 
around two parallel axes a little apart, and are coupled 
together by a piece which reciprocates respectively to 
each; generally one of the reciprocations is rectilinear 
| and the other angular. Though very different in appear- 


ance, yet these engines bear a close analogy to the 
ordinary fixed cylinder engine. In fact, the com:- 


plete cycle is the same as in that engine, but its order 
relatively to the fixed frame altered. If, instead of 
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160; \ 
150| \ Migh-pressnre cut-off... 
140 . 
| Low- pre wre cut-of 
30; | x ] 
20 Nove 
HO} Boiler pressure 
100 Meanegectice pressure, high- 
90} \ PVeEssHre colindes 
R80! . Mean back PVOSSUTE, high- 
70} pressure cylinder 
60 meee ices —— Mean effective pressure, low: 
50} etait pressive cnlinder 
mas ec Lipp, § Migh press. entin. 
pes beg "ae PHOS. colin, 
10 | a 
| A " — ae —— Total 
_. * _ sie = 
| 
L eee = lati 
lin 
CARD 
160 high essure cubogh 
150 how press ttre cut-of 
O 
2d Speed 
130 : 
i20} Boil pressure 
10 Mianetiective pressure, high 
100} POSSE colinder 
90 Mean back pressure, high- 
80 i exsuay cnlindes 
70 Mean etic ive pressure, low- 
60 pressure enlindes 
50 ( High- li 
> ih Press. CH ‘a, 
40 1M. f Low-pvexs. cylin, 
30} 
20 Total 
10 
19) { 7 
l Re Se Pe ee a ee — ] “a“a 
Carb 
150 - 
140 High-pre:sure cut-og 
130 Low pressure cut-off 
120 , 
os Speed . 
ine Boiler press wre 
90 Mean etiotive pressure, high- 
an pressive cylinder 
70} Mean ack pressure, high 
ia pressive culindes 
50 Meu efiective pressure, low- 
on pressuve enlindes 
30! te » UMigh-press. cylin. 
: | ee I. Ht  § Low-press, cylin. 
10) si — 
0! | SEES Ti ah ATTA T je AB | Total 
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a ranging that the link or frame which holds the cylinder 
and main bearings be fixed, we arrange that the crank 
wm or frame which contains the two revolving pairs 
shall be fixed, then we come at the pattern that forms 
the subject of this article. Supposing this to be done, 
we have that which was the fixed frame making a com- 
plete revolution relatively to the now fixed crank arm, 
and that which was the connecting-rod making also a 
complete revolution to the crank arm. These two 


revolving pieces are coupled together by a piston or reci- | 
procating piece, which moves backwards and forwards in | 


a straight line relatively to the one, and backwards and 
forwards through a limited angle relatively to the other. 
Some such constructions may be readily understood 





High-pressrve e1 

Low-presvre cnt-ot ... 

Speed 

Boiler pressure 0. 

Mean effective pre sre, high- 
pressure cylinder 

Mean 


pressive cnlinder 


: 
hack pressure, 


h igh ad 


Mean efter tive PVESSUTE, low- 
pressive cylinder e 
LUD V Wigh-press. cylin 


\ Low-pre SS. ¢ alin, 


Total ss 
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68 per cent, 
30 miles 
175 Uh, 


per hove, 


69°3 1h, 
62°25 /h, 
11°0 /h. 


201-5 ILD. 


1 se - 
3381 WL. j Dif, ABO WP. 


629°6 


$61 wp. 


No. 5. 


— percent, 
G25 per cout. 
HO miles per hour, 


180 /h, 
16 /h, 
59°6 Uh, 
24-75 Uh, 
322 HP. 


) —e . 
rane eee. 








661s 


275 “ps 


No. 6. 


17 per cont 
67 per cent. 
7D mile 


175 Uh, 


per how, 


24 Uh, 
546-7 HP. 
1947 HD. 


Dig’. 52 WP. 


10414 
No. 7 


53 per cout. 

70 pei cout. 

86 miles per hour. 
170 Uh, 


15°68 lh, 
63-4 Th, 
21-92 Uh, 


5506 ID. 


d 2 Dedegt ) 
Bis WP, | 5 Did 82°06 LP. 


_ 10686 
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by referring to the accompanying sketches. 


an engine brought out some 





2 
o 


Vig. 
time ago by Mr. Mills, 


1S 


and 


consists of a cylinder frame A revolving round an axis, | 


and holding two cylinders symmetrically placed as 
shown. The pistons of these cylinders are connected by 
piston-rods to a common crosshead, the centre of the 
crosshead being jointed to a pin fixed to a circular frame 
revolving about a centre B. 
revolve absolutely about the centre A, and the pistons 
approximately about the centre B. They would revolve 
absolutely about that centre if the crosshead were 
rigidly attached to the frame B and they were shaped 
with a spherical surface where they pair with the 
cylinder, and thus accommodate themselves to the 


In this instance the cylinders | 
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various obliquities imposed upon them. Fig. 4 is an 
example invented long ago by Mr. Ward, and is on the same 
principle. This engine has one cylinder, whose axis is 
placed so that it directly radiates from the centre, round 
which it revolves. Another engine is of a very similar 
character, devised by Mr. Benham, and differing but litt'e 
from it, except that as many as eight cylinders are 
constructed in the cylinder frame, these radiating directly 
away from the centre of revolution. The above arrange- 
ments are sometimes varied by radiating the cylindeis 
towards the centre of the cylinder frame, instead of 
outwards. It requires no explanation to see that the 
main features of such mechanism are precisely of the 
same character. Figs. 1 and 2, the Morey engine and 
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the Cary engine, are examples. The similarity of parts 
can be followed by the lettering, which is used in each to 
indicate the same parts. Many other engines have 
een invented in this direction, and based upon other 
mechanisms, though all possess the peculiarity that 
piston and cylinders revolve round centres. 

The above re-arrangement does not at all alter the 
character of the mechanism, though at first sight it might 
appear as though all reciprocation had been eliminated. 


¥ 
¥ 








FIcil 

The close analogy which has been shown to exist between 
it and the ordinary direct-acting engine would cause such 
a claim to be looked upon with suspicion. In these 
engines the piston, though revolving, reciprocates 
relatively to the revolving cylinders with which it is 
paired, and hence the necessity, in the new engine as in 
the old, to alternate the action, first in the one direction | 
to send the piston to the opposite end of its stroke, and 
then in the other to return it to its original position. 














FIC. 2 


Thongh this return be effected by making the cylinders 
double-acting, or by adding another single-acting cylinder, | 
another peculiarity of reciprocation exists, that of dead | 
points at eachend of the stroke. The defect arising from | 
this can only be counteracted in the new engine as in the | 
old by adding extra cylinders with their gear, and thus no | 


particular advantage is gained. 
Some of the revolving cylinder engines are so designed 
by giving them suitable proportions and disposition of | 


| 
| 


————___ 
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parts, that it would appear that a third peculiarity of 
reciprocation is done away with, that of absorbing power 
to overcome the inertia of the reciprocating parts. This, 
considered from a point of view of wasting power, is no 
defect, for that power which the reciprocating piece may 
absorb during the first part of its movement, or during 
the time its velocity is being accelerated relatively to the 
piece to which it is paired, is restored again during the 
latter part of its travel, or while its speed is corre- 
spondingly retarded relatively to the cylinder in which it 
works. ‘lhe evil that this action does produce is, that 





it throws a recoil in the opposite direction to the force 


acting upon it, and this being communicated to the fixed 
frame, causes it to be unsteady, or at least to subject it 
to vibration. 

As it has been shown that altering the disposition of 
the engine mechanism with respect to the earth does not 
obviate the necessity of counteracting the main essential 
features of reciprocating, that is, returning the recipro- 
cating piece to its original position and the existence of 
dead points, so it may be shown that this evil of recoil is 
not alleviated. Take any one of these engines, say the 
Cary engine; here the cylinders revolve round one 
common centre and the pistons round another, each 
having an absolute revolving motion, but a relative 
reciprocation. That isto say, with respect to the fixed frame 
holding the two main centres, these pistons have a 
revolving movement, but with respect to the cylinders 
a rectilinear reciprocation, and with respect to the other 
frame or excentric frame, an angular reciprocation. Con- 











sidering only one cylinder and its fittings, which is sufti- 


cient to eliminate all the characteristics of reciprocation, | 


if, as is asserted, no reciprocation exists, it will hardly 
be disputed that the piston, relatively to the cylinder in 
which the steam acts, moves with a varying velocity. 
There is no difficulty in seeing that it will vary from zero 
at one end of its stroke to zero at the other end, the 
intermediate variations depending upon the proportions 
of the engine. It will vary, in reference to the cylinder, 


| exactly in the same way as the piston of an ordinary 


engine, whose length of crank is equal to the distance 
between the centres of the improved type, and whose 
length of connecting-rod equals the distance between the 


| centre of excentric frame and centre of pin on this frame, 
to which the piston or its rod is jointed. 


This being so, 
if we consider the action when the steam enters the 
cylinder, and is starting the piston off from one end of its 
stroke, we shall see that the steam pressure acting on 
the piston will not be fully communicated to the pin on 
excentric or wheel frame, but will be diminished by the 
amount required to start the piston off at its original 
acceleration. This is not modified by the fact that 
cylinder and wheel frame are revolving round fixed 
centres. The action of a force in setting a body in 
motion is determined only by the movement produced in 
the direction in which the force acts. Though the piston 
goes round in a circle the force keeps up with it, and is 
always acting in the direction of the piston’s motion; and 
hence has some of it absorbed when the velocity 
of piston is increased in that direction, and is restored 
again when decreased. The result is therefore, at the 
moment under consideration, that there are two forces 
acting on the fixed frame through the centres—one equal 
to the steam force acting at the back of the cylinder, the 
other a smaller quantity, depending upon the rate at 
which the piston is accelerated. Thus the fixed frame, at 


| this instant, is under the action of the difference of these 


forces, and hence will tend to move, or, if secured firmly, 
to vibrate. 

Such engines may, however, be balanced, but exactly 
in the same way as ordinary fixed cylinder engines; that 


|is, by adding extra cylinders with their gearing, and so 
| arranging them that the irregularities of the one may be 


counteracted by those of the others. There would seem 
to be no way of avoiding the evils of reciprocation, 
whether return stroke, dead points, or recoil; but all of 
these may have their evil tendency counteracted. In 
some of the examples quoted, as for instance, Riggs, it 
cannot be disputed that they do run with exceeding 
smoothness, even though the cylinders may not be 
arranged to produce perfect balance. This may be 
accounted for by considering that the weights of the revolv- 
ing parts are great in comparison with the weight of the 
reciprocating parts, and thus the evils of reciprocation 
are deadened, or smothered over. Given, however, a per- 
fectly-balanced fixed cylinder engine; or, given an im- 
perfectly-balanced fixed cylinder engine, with a sub- 
stantial fly-wheel, the result should be as satisfactory. 








WHEELOCK PUMPING ENGINE FOR EIFFEL 
TOWER LIFTS. 

In a former issue! we described and illustrated the Whee- 
lock motor in the Machine Hall of the Paris Exhibition ; and 
we now reproduce, on page 189, the working drawings of the 
pumping engines, with valves and gear on the same system, 
that were erected in the South pillar of the Eiffel Tower, for 
raising water to the second platform, for working the Roux 
and Otis lifts in all four pillars. The height to which the 
water was raised is 120 metres = 393ft.; and each of the two 
Wheelock engines, condensing but not compound, with 
double-acting Girard pumps, raised 50 litres = 11 gal., or 
80 litres = 174 gal. per second, according as the engine made 





1 See Tae Encineer of February 7th, 1890, pp. 114 and 118, 





224 or 36 revolutions. As arule, one engine and pump was 
found sufficient, it being only necessary to run the two 
together on days when the influx of visitors to the tower was 
considerably above the average. The consumption of dry 
steam did not exceed 11°6 kilos., or 26 lb., per horse-power 
per hour, measured in water raised. 

Fig. 1 of the illustrations shows a side elevation of the 
steam cylinder, with the governor and variable expansion 
gear, while Fig. 2 gives details of the valves and gear at the 
back end of the cylinder, with section—longitudinal as 
regards the valve, but transverse with reference to the 
cylinder—through one valve and its seat. The valve nearest 
the cylinder end, serving only for the exhaust, is closed and 
opened uniformly through the excentric; but the other, 
serving for variable cut-off as well as admission, though 
| opened through the excentric, is closed sharply, in obedience 
to the governor's action, by a weight and spring. 
steam-jacketted cylinder, of 0°65 m. = 2ft. 1gin. diameter and 
1-066 m. = 3ft. 6in. stroke, is mounted on its bed-plate of 
girder, or as the French call it, ** bayonet’ type, the double 
plunger of the pump being keyed on to a prolongation of the 
piston-rod. The air and hot-water pumps of the condenser 
see Fig. 3—are worked by a bent lever and connecting rod 
| off the main crank pin. 

Asin the Machine Hall engine, the valves are long and 
| narrow grid slides, working on corresponding faces which 
| form nearly cylindrical plugs, cut away to receive the slides, 
| and driven in tight. All the four valves of a cylinder with 
their seats may be replaced in a quarter of an hour, 
Thanks to the very narrow facing strips on both valve and 
face, the surface in contact is so slight that friction is 


Kach 





|reduced to a minimum, while the valves are almost 
| balanced. The slides—see Fig. 2—are driven by short 


| curved levers and links, so arranged that they act at the 


| greatest advantage for overcoming the inertia when the 
| facing strips are in contact, but give a greater speed of 
travel after that inertia has been overcome. Dotted lines 
jand ares in Fig. 2 show the oscillating travel of the valve 
| spindles, the arms of their levers, and the lever giving the 
| trip action for determining the cut-off. The upper ends of 
the exhaust valve levers are actuated by the excentric con- 
necting-rod, while their fork pivots give intermittent motion 
to the levers fast on the expansion valve spindles. The method 
by which the expansion valves are opened is described in con- 
| nection with the Machine Hall engine; but the greater detail 
| of the present drawings shows more clearly the cut-off motion 
| given to the expansion valves at each end of the cylinder by 
means of the governor. Referring to Fig. 1, the horizontal 
arm of the bell-crank on each expansion valve spindle is 
pivotted to a weight, whose force is increased by a spiral spring 
tending to draw it down. The weight and spring keep the valve 
closed until their resistance is overcome by the vertical arm of 
the bell-crank being pulled by the plate on the upper meimber 
of the fork, which is drawn by the bent lever of the admission 
valve, owing to the throw of the excentric. The release from 
this action, permitting the weight and spring to close the valve, 
1s effected by the snug B—-that is to say, the outside one at 
each end of the cylinder—on the socket of the short lever, 
which is loose on and pendent from each expansion valve spin- 
dle. In Fig. 1 the valve at the pump end of the cylinder, or left 
side of the figure, is shown closed with the weight down and 
the spring compressed, while at the other, or crank end of 
the cylinder, the expansion valve is in the position of open, 
the weight being lifted and the spring distended by the bell- 
crank. The snug B, however, is about to raise the lower 
member of the fork, and therefore lift the plate clear of the 
block, so as to allow the weight and spring to close the 
valve. The pendent levers carrying these snugs are moved 
by the horizontal rod of the governor, that at the crank end 
being worked directly, and that at the pump end through 
spur gear, as shown. Greater or less resistance may be 
offered to the governor's action so as to alter its régime by 
varying the tension of the spiral spring on the horizontal rod, 
the position of its fullest distension being shown by dotted 
lines; and this tension may be varied by the set screws while 
the engine is running. 

In this engine also, in the event of the governor or its 
gear failing, the balls therefore dropping and the hori- 
zontal rod moving from right to left, the snugs O 0 
those inside as regards the cylinder ends—on the sockets 
of the pendent levers, come into permanent contact with 
the lower arms of the forks and prevent the opening of 
the valves, and therefore any further admission of steam. ‘This 
occurs at least when the stop is in the position P, shown by the 
full lines; but not, while stopping the engine, in the position 
P!, shown by dotted lines. The slot in the lower or vertical arm 
of the governor bell-crank is to permit of the setting of the 
valves. When this is accomplished the pin of the horizontal 
rod of the governor is clamped in position. The single 
excentric is generally keyed so as to make an angle of about 
55 deg. with the crank and behind it. Increasing this angle 
has the effect of increasing the lead, but of diminish 
ing the admission both at the front and back end, 
while it also renders the exhaust earlier, but increases 
the compression, both front and back.  Lengthen- 
ing the excentric rod or excentric connecting rod dimi- 
nishes the compression forward, renders earlier the 
exhaust forward, and exerts a contrary effect aft, while it 
retards the admission forward and renders it earlier aft. 
Lengthening the rod which connects the levers of the two 
exhaust valves increases the compression aft, retards the 
exhaust aft, advances the admission aft, and exerts no effect 
forward. Lengthening the horizontal connecting-rod of the 
governor increases the admission both fore and aft, while 
lengthening its coupling rod increases admission aft, but exerts 
no effect forward. Lengthening the connecting-rod and corre- 
spondingly shortening the coupling rod, on the contrary, in- 
creases the admission forward and exerts no effect aft. Finally, 
lengthening the exhaust valve links retards the exhaust and 
increases the compression, the port being less uncovered, 
while lengthening the admission valve links retards the 
admission, the port being less uncovered, and no change 
taking place in the detent. 

The stop valve, in the middle of the cylinder’s length, has 
a conical seat, and is opened and closed by a screw at the 
end of its spindle, kept tight by the pressure of steam against 
its collar, and turned by a star wheel, as seen in Fig. 1. 

The Girard double-acting pump, shown by Fig. 4, is 
0-29 m. = 114in, in diameter. The two barrels, cast with 
wide bases, and each with its suction and delivery valve 
boxes, are bolted together. The valves are faced with 
leather and weighted by laminar springs. The delivery 
chamber is surmounted by a sheet steel air vessel of 1000 


litres = 220 gallons capacity. As this drawing is only for 
the Girard pumps, the Wheelock valves are not shown on the 
steam cylinder. 





The pumping engine on the left bank of the Seine, for the 
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Fig. 1-- CTEAM CYLINDER WITH VARIABLE EXPANSION GEAR. 





Face view of 
valve gear. 









~~ Cross section 
through valves. 
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Fig. 3 CONDENSER WITH AIR AND HOT WATER PUMPC, Fig. 2 DETAILS OF VALVE AND GEAR. 
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motors in the Machine Hall, similar to the above, raised 
220 litres = 48 gallons of water per second toa height of 49 m. 
= 160ft. 9in., while four similar engines of 400-horse power 
and one of 150-horse power have been supplied to the Paris 
Municipality for the water service. 


THE OPENING OF THE FORTH BRIDGE. 





AL the world now knows that the Forth Bridge was | 


opened on Tuesday last, the 4th inst., by the Prince of 
Wales, and with imposing ceremonial. Thus, in exactly 
forty years’ history of British bridge building engineer- 
ing has repeated itself, in that British engineers and con- 
tractors have again accomplished that which was widely 
proclaimed to be impossible. The Britannia tubular 
bridge was not less an impossibility in the opinion of 
critics than was the far-grander structure now carrying 
trains across the Forth. But like the big tube, the bigger 
cantilever is an accomplished fact, and engineers have 
once more proved that their part in the world is the 
removal of the impossible. Engineers may be said to 
create the necessity for their existence, and then 
to exist and provide living for others from that 
necessity. This, of course, means that they must 
ever be originators, and in proportion as they origi- 
nate must cope with what to the world seems impos- 
sible, and it further follows that they must be the 
great providers of fields of labour. Much has been said 
of the stupendous character of the great bridge which has 
now commenced to do that which all engineering work is 
intended to do, namely, earn money directly, or to do so 
indirectly by saving it. Nothing that has been said or will 
be said in its praise can praise it too much, and a proof 
of the general acknowledgment of this is found in the 
distinctions which have been conferred by the Queen, on 
the recommendation of the Prime Minister, upon the 
chairman of the Forth Bridge Company, the engineers, 
and upon the leading contractor. Upon the conspicuous 
ability displayed by these men we have dwelt on previous 
occasions, and our readers have been made fully acquainted 
with the main features of the marvellous structure which 
the Prince of Wales declared open on Tuesday. 

Two facts in connection with the bridge may be added 
to the many which have been given from time to time, 
with the object of conveying some idea of the bigness of 
the Forth Bridge. One is that if a pair of scales be 
imagined big enough to carry in one scale the whole of the 
metallic superstructure, then into the other scale a weight 
equal to that of the whole of the British army would 
have to be put to balance it. Another is that if the 
whole of the working time occupied in the building of the 
bridge be taken, and the whole cost of the bridge, then 
it will be found that in the spending of the two and a-half 
unillions of sovereigns, which the bridge has cost, one 
sovereign has been paid for every working minute. 
Something like £350 per day must be earned, directly or 
indirectly, to pay 5 per cent. on this cost, and, of course, 


a much larger sum to pay that rate of interest on the greater | 


cost of the bridge and the new connecting railways. 

The ceremonies of Tuesday may be said to have com- 
menced with the starting of two special trains from the 
Waverley Station, the first carrying one of the largest 
gatherings of railway men or leaders in cognate affairs 
that has perhaps ever been brought together, and the 
second carrying the Prince of Wales, the Duke of Edin- 
burgh, and other of the Prince of Wales’ party, including 
the directors of the Forth Bridge Railway Company. 
There was probably no intention in sending the long 
train on ahead of the Prince’s train, to make a pilot of 
it, but as pilot it acted, and not a few of the party felt 
some relief when this first journey was over. for although 
there was no danger of any kind, there was novelty of 
position which gave rise to mixed feelings. To be nearly 
160ft. above an angry sea, and in a train resting on a 
girderehanging at the end of a lever 680ft. from the points 
of support, is to be in a position that for comfort 


demands faith in the skill of engineers. To those | 


who had several times visited the bridge in course 
of construction and had been up to the top of the 
piers, there was no such excitement left; but even those 
with faith crystallised into an unshakeable belief in the 
eternal residence of the great structure and its perform- 
ance of its duties, were not a little surprised at the 
absolute freedom from vibration which the bridge ex- 
hibited even in the very centres of the spans when the 
train was rocking, shaking. and clattering in the fury of 
the gale. The first train from Waverley Station passed 
straight on to the bridge without any stop at Forth 
Bridge Station, or any other place, and crossed at about 
six miles an hour. The wind at the time was strong 
and some rain fell. The train continued to Inverkeithing 
and thenee to North Queensferry Pier. Here the whole 
party alighted. and from below and from the distance, 
saw the Prince’s train moving slowly across the bridge. 
From this point a good view of the bridge is obtained, 
and to see a train passing over is to get an ocular demon- 
stration of the fact of the insignificance of the rolling 
loads to which the bridge will be subjected. An engine 
and train of saloons is comparatively a microscopic thing 
when on the mighty structure, and the veriest tyro 
can see how vast must be the strength required 
to carry the dead load, and that that necessary 
for the train is nothing in comparison with it, or 
with the strength required to meet the wind pressure. 
After the Prince's train reached the pier his party, 
with Sir John Fowler and others, entered a small 
steamer and steamed round the piers and under the great 
spans, and saw, as well as the roughness of the estuary 
would permit, how various parts of the structure look far 
and near. The best view is, perhaps, from the estuary 
shores, from a half to three-quarters of a mile away from 
it. A considerable number of the party from the other 
train then embarked on board the steamer William Muir, 


and they also saw as much as a gale and blinding spray | 


would permit. However, they did not remain long on eight millions instead of one million. 


over the bridge. This time another experience was 
obtained, for the wind had risen, and was blowing a gale. 
Some of the more careful visitors wondered whether the 
crossing of the bridge would be made before the fury of 
the wind abated somewhat, the memory of the ill-fated 
Tay Bridge being still fresh in their memory. Others, 
however, who knew how very much stronger are the 
awful wind storms on the Tay than on the Forth, and 
who also reasoned that as the wind was not strong enough 
to lift the train clean off the rails it would do no harm to 
the bridge, said there was no reason for delay, especially 
as there was a good luncheon at the other end. When 
nearly across, on their return journey, the trains were 
| stopped, and the Prince of Wales alighted, turned a cock 
on the hydraulic rivetter pipe with a silver key, and thus, 
| with Mr. Arrol’s assistance, completed the bridge by 
putting m the last rivet of copper with a gilded 
head. Further on—just within the South Queens- 





effort to prevent his hat and himself from being car- 
ried away by the gale, he remained long enough to 
say— Ladies and gentlemen, I now declare the Forth 
Bridge open.” At least, he is said by the one or two 
who were to his leeward to have used these words, 
it being quite impossible to remain for further cere- 
}monial remarks. This was at about half-past one 
o'clock. The wind was very gusty, and shook the 
carriages as though it would lift them, and upon 
opening a window even a few inches on the weather— 
west—the effect inside the carriage was terrific. The wind 
was blowing at about 15 lb. per square foot, but at times 
it was more than this. It was a meet meteorological 
accompaniment to the proceedings, for it gave the visitors 


very often during the past seven years. The perfect 
steadiness of the bridge under the gale also helped to 
confirm that confidence in it which is felt by all connected 
with it. 


at the Forth Bridge works—now partly dismantled and 


banquetting hall. Over the middle of the chairman's 


underneath the motto of the Prince of Wales on a gold 
seroll. 
of the different railway companies interested in the 


land through which their lines pass. 
may be mentioned, a four-paged menu was placed for 
each guest, illustrated and decorated in a most tasteful 


selected quotation. It contained, amongst other engray- 
ings, the likeness of Sir John Fowler, Sir Benjamin 
Baker, K.C.M.G., and Sir William Arrol. The quotation 
over Sir Benjamin Baker was, * Thy judgment fair, lays 
|every project well,” and equally appropriate were those 
given to Sir John and Sir W. Arrol. 

The Royal party and guests arrived at the banquet 
hall shortly before two o’clock, and were received by the 
company standing. Sir M. W. Thompson occupied the 
|chair. On his right were the Prince of Wales, the Earl 
| of Rosebery, Prince George of Wales, the Duke of Fife, 

Mr. John Dent, Lord Provost Boyd, Herr Mehrtens, 
| General Ellis, General Lyttelton Annesley, Lord Colville, 
| Mr. Caleraft, Herr Krueger, Sir Bb. Baker, M. Van 





| Hasselt, Mr. Campbell-Bannerman, M.P., the Earl of | 
| Haddington, Captain Vander Meulen, Hon. W. J. Col- | 


| ville. Hon. A. Colville. M. Ogekelin, Sir Lowthian Bell, 


| the Marquis of Huntly, M. Eiffel, Sir Charles Tennant, | 


> 


| his left were the Duke of 
| Buccleuch, the Marquis of Tweeddale, M. Picot, the Earl 


| of Wemyss, M. Tasafini, the Lord Provost of Glasgow, | 


| the Marquis de Guigne, Sir John Fowler, the Bishop of 
| Lichfield, Baron Reillie, Lord Balfour of Burleigh, M. 
| Vallon, Sir Matthew Ridley, M. Doppler, Sir W. Thom- 
| son, M.d’Oissel, the Hon. R. H. Dutton, Sir W. Arrol, Mr. 


| Armitage, Lord Kingsborough, the Moderator of the | 


| General Assembly, and Dr. W. H. Russell. 

The Chairman, who was received with loud applause, pro- 
| posed the toast of ‘The Queen. He said he could carry back 
| his recollection to the time when her Majesty the Queen 

ascended the Throne. It had been his great fortune 
| to watch the career of her Majesty, and he observed 
| that she always acted up to the duties of her position. No 


| matter whether the Ministry of the time was a Liberal or a | 


Tory Government, her Majesty was always up to the occasion 
and acquitted herself admirably as the Sovereign of a great 
country, and her decision, given often in momentous 
circumstances, was always respected. The toast was 
drunk with enthusiasm, the band playing the National 
Anthem. 

| The Chairman then gave the toast of “The Prince of 
Wales and other members of the Royal Family,” speaking 
very highly of the manner in which their Royal Highnesses 
performed the high functions which devolved upon them. 
The toast was pledged with great enthusiasm. 

The Prince of Wales, who was received with loud cheers, 
said: I feel very grateful for the kind words which have 
fallen from the chaiiman in proposing the toast, and I thank 
you all most heartily for the cordial way in which you have 
received it. The day has been a most interesting day to all 
of us, and especially so to me, and I feel very grateful that I 
have been asked to take part in so interesting and important 
a ceremony as the one at which we have all assisted. I had 
the advantage, nearly five and a-half years ago, of seeing 
the Forth Bridge at its very commencement, and I 
always looked forward to the day when I should witness 
its successful accomplishment. I may, perhaps, say 
that in opening bridges IT am an old hand. At the re- 
quest of the Canadian Government, I performed the 
opening ceremony thirty years ago of opening the 
Victoria Bridge over the St. Lawrence at Montreal, putting 





in the last rivet, the total of rivets being one million. 
To-day I have performed a similar ceremony for the Forth 
Bridge, but on this occasion the rivets number nearly 
The construction 


the seething waters, but returned to their trains and again | of the bridge has been on the cantilever principle, which 


ferry Pier—the Prince again alighted, and by strong 


some idea of what the men have had to contend with | 


. ° | 
After the bridge was declared open the trains drew up | 


cleared—and the visitors entered the big model-room, | 
which had been very effectively converted into a great | 


platform there was a magnificent canopy of crimson and | 
gold plush, surmounted with the Royal arms, and bearing | 


On the walls there were shields bearing the arms | 
bridge, and of the principal towns of England and Scot- | 


On the tables, it | 


manner, every page containing some appropriately- | 


Captain Zelenoi, and Mr. Leopold Rothschild; and on | } 
Edinburgh, the Duke of | portant financial arrangements essential 


———___ 
————— 


has been known to the Chinese for ages, and specimens 
of it may be seen likewise in Japan, Tibet, and the North. 
West Provinces of India. Work of this description has hitherto 
been carried out on small dimensions, but in this case the engi. 
neers have had to construct a bridge in thirty fathoms of 
water, at the height of 150ft. above high water mark, and 
crossing two channels, each one-third of a mile in width 
Had it not been for the intervening island of Inchgarvie th; 
project would have been impracticable. It may perhaps 
interest you if I mention a few figures in connection with the 
construction of the bridge. Its extreme length, including the 
approach viaduct, is 2765 yards, one and one-fifth of a mile 
and the actual length of the cantilever portion of the bridge 
is one mile and twenty yards. The weight of steel in jt 
amounts to 51,000 tons, and the extreme height of the steel 
structure above mean water level is over 370ft., above the 
bottom of the deepest foundation 452ft., while the rai] level 
above high water is 1564ff. Allowance has been made fo; 
contraction and expansion and for changes of temperature to 
the extent of lin. per 100ft. over the whole bridge. Thy, 
wind pressure provided for is 561b. on each square foot of 
area, amounting in the aggregate to about 7700 tons of later] 
pressure on the cantilever portion of the bridge. About 95 
acres of surface will have to be painted with three coats of 
paint. As I have said, about eight millions of rivets 
have been used in the bridge, and forty-two miles of bent 
plates used in the tubes, about the distance between Edinburg) 
and Glasgow. Two million pounds have been spent on the site 
in building the foundations and piers; in the erection of the 
superstructure; on labour in the preparation of steel, granite, 
masonry, timber, and concrete; on tools, cranes, drills, and 
other machines required as plant; while about two and a-half 
millions has been the entire cost of the structure, of which 
£800,000 — nearly one-third of this amount — has been 
| expended on plant and general charges. These figures will 
give you some idea of the magnitude of the work, and 
| will assist you to realise the labour and anxiety which all 
| those connected with it must have undergone. The works 
| were commenced in April, 1883, and it is highly to the 
credit of everyone engaged in the operation that a structure 
(es stupendous and so exceptional in its character should 
have been completed within seven years. The opening of 
| the bridge must necessarily produce important results and 
| changes in the railway service of the east coast of Scotland, 





| and it will, above all, place the valuable manufacturing and 
mineral producing district of Fife in immediate communica. 
| tion with the south side of the Firth of Forth. When the 
Glenfarg line, now nearly completed, is opened for trattic the 
distance between Edinburgh and Perth will be reduced from 
| sixty-nine to forty-seven miles, and instead of the joumey 
occupying, as at present, two hours and twenty minutes, 
an express will be able to do it in an hour. Dundee like- 
wise will be brought to within fifty-nine miles of Edin- 
burgh, and Aberdeen 130 miles, and no sea ferries will have 
to be crossed. The construction of the bridge is due to 
the enterprise of four important railway companies — (1) 
North British—the bridge is in its district—{2) North-Eastern, 
| (3) Midland, and (4) Great Northern, and the design is that 
of two most eminent engineers, Sir John Fowler and Mr. 
Benjamin Baker. The contractor was Mr. William Arrol, 
and the present Tay Bridge and the bridge which I have 
inaugurated to-day will be lasting monuments of his skill, 
resources, and energy. I have much pleasure in stating 
that on the recommendation of the Prime Minister, the 
| Queen has been pleased to create Mr. Matthew William 
| Thompson, chairman of the Forth Bridge Company, and of 
the Midland Railway Company; and Sir John Fowler, 
engineer-in-chief of the Forth Bridge, baronets of the 
| United Kingdom. The Queen has also created, or in- 
| tends to create, Mr. Benjamin Baker—Sir John Fowler's 
| colleague—a Knight Commander of the Order of St. Michael 
land St. George; and to confer on Mr. William Arrol, 
the contractor, the honour of a knighthood. I must 
}not allow this opportunity to pass without mention- 
ing the valuable assistance which has been rendered 
|to the companies by Mr. Wieland, their able and 
indefatigable secretary, who deserves special praise for 
the admirable way in which he has carried out the im- 
in a scheme 
of such magnitude. Before concluding, I must express 
my pleasure at seeing here Major-General Hutchinson and 
Major Marindin, two of the inspecting officers of the Board 
of Trade. Although in this country great undertakings 
of the kind which we are celebrating this day are wisely 
wholly left to the enterprise and genius of private indi- 
| viduals without aid or favour from the State, ye‘, in 
| connection with these particular works, Parliament, I am 
informed, for the first time associated officers of the Board of 
Trade with those practically engaged in the construction of 
| this magnificent bridge from its commencement, by requiring 
the Board of Trade to make quarterly reports to be laid 
| before Parliament as to the nature and progress of the works. 
This most important and delicate duty has been performed 
| by Major-General Hutchinson and Major Marindin: and 1 
now congratulate them on the completion of their responsible 
duties, which they have carried out in a way that re- 
dounds credit to themselves and to the department which 
they so ably serve. Allow me again, gentlemen, in thank- 
ing you for the kind way in which you have received this 
toast, to assure you of the great pleasure and gratification 1t 
has been to me to have been present on this occasion to 
inaugurate this great success of the skill of engineering.” 

Sir John Fowler, in acknowledging the toast of the Forth 
Bridge, said he begged to return his most grateful thanks to 
his Royal Highness the Prince of Wales for the flattering 
manner in which he had spoken of their work. It was now 
seven years ago since the foundations of the bridge were 
commenced, but up to two years ago they had to endure not 
only the legitimate anxieties of their duties, but the attacks 
and evil predictions which were always directed against 
those who undertook engineering work of novelty oF 
exceptional magnitude. It was very curious to watch 
the manner of retreat of these prophets of failure. The 
results had proved them to be mistaken. He could tell 
some yery curious stories connected with the bridge, but on 
that day he felt that he could afford to be magnanimous, and 
he would say nothing ill-natured about them—not even about 
the astronomers. He was sorry for the astronomers, and 
they were sorry for themselves, because since the failure of 
their predictions about the Forth Bridge cautious people 
were beginning to be a little doubtful about the planets 
which they had discovered. Personally, he believed in 
astronomy, and in the planets, but he did not believe 1 
astronomy in its effects on practical engineering. He 
| pointed out how, from the nature of the materials which: had 


| been used in the construction of the bridge, and from the 


! nationality of the men who had been engaged in that cou- 
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struction, the bridge possessed an international character. 
B t besides strength and solidity, the wsthetic considerations 
could not altogether be ignored. He confessed that this gave 
him a little concern at first, for he read rather strongly- 
worded lectures, and altogether they seemed to be likely to 
into hot water. Fortunately, the Edinburgh Royal 
Soc ety of Arts conceived the idea of settling this matter in a 
very summary fashion. Accordingly they called to their help 
two famous artistic authorities—Mr. William Morris, famous 
for his power of attack on the bridge ; and Mr. Benjamin 
Baker, famous for defending it. The result, he believed, was 
that Mr. Baker and the bridge were entirely victorious ; and 
as this society never allowed any appeal, the wsthetic ques- 
tion was settled forever. They had two materials in the Forth 
Bridge—granite and steel. They would agree with him that 
in Scottish granite connected together with English cement 
they had durability and union of parts for at least a thousand 
years, and with the permission of the Chairman and 
their Royal Highnesses he would postpone any further 
consideration of that question until that period had expired. 
In regard to steel it might be deteriorated or decayed from 
two causes—vibration and oxidisation. Vibration could only 
produce injurious action when the maximum strain to which 
it wovld be habitually exposed by use approached one-half of 
its ultimate strength, but as the Forth Bridge could never have 
as much as one-half of the strain of the ultimate strength, he 
thought they might dismiss vibration as a source of injury. 
With regard to oxidisation, that meant gross neglect by those 
who were in charge; it meant that the painting was so 
neglected that air had access to the steel, and he would not 
do those who had charge of this important work the injustice 
of supposing that such a contingency was possible. He 
wished that time permitted to mention the names of the 
contractors and the able assistants who had done such good 
work, but he must content himself with mentioning Mr. 
Phillips, who had been resident engineer—a man of great 
experience from the first; Mr. Arrol, who had shown such 
conspicuous ability and originality, and his excellent 
secreta'y, Mr. Biggart. And now, the last but not the least, 
he claimed for the foremen and thousands of workmen who 
had been engaged on the Forth Bridge the highest praise for 
their skill and their bravery. In that hall where they were 
now assembled the drawings of the engineers were drawn out 
to the full size, and from those drawings moulds were made ; 
they were taken down to the shops where by hundreds of 
skilful men, with admirable machines, many of them 
designed by Mr. Arrol specially for the work, the steel was 
drilled, made ready, and put together very carefully. It was 
put together with the greatest exactitude, then taken down 
again, and carried to the site of the bridge. For several 
years, often in very inclement weather and at an elevation of 
one, two, three, and four hundred feet above the water of the 
Forth, those brave men worked, and never knowingly 
scainped a rivet.” 

sir W. Arrol also responded in a few well chosen words. 

Sir Benjamin Baker was then most vociferously called for 
by the audience, and although his name had not been on the 
lst, the call was so unanimous and spontaneous that the Prince 
through Lord Colville asked Sir B. Baker to reply. 

Sir Benjamin Baker said he was there asa visitor. He con- 
siderd that personally and practically his connection with the 
Forth Bridge was over when his very severe friends General 


get 


Hutchinson and Major Marindin expressed their unqualified | 
Being a visitor, | 


satisfaction with the work they had visited. 
and not being on the toast list, and also being extremely sur- 
prised at theshonour which had been accorded him, he need 
hardly say that he was not quite prepared to made a speech. 
But of course it was perfectly easy after one had finished a 
somewhat difficult undertaking—it was pleasant to receive 
approbation. The approbation which the engineer valued 
most, he thought, was that of his own conscience, when he 
had done the best he could for the job. He could answer for 
his colleague Mr. Stewart, and his friend Mr. Biggart, and 
the whole staff of engineers, that they had the approbation 
of their own consciences, that every man had done the best 
that he could. Next to that, perhaps, was the approbation of 
their brother engineers, for they were best able to appreciate the 
kind of difficulties that they had to deal with. He was not 
altogether sorry that the elements had been such as they had 
been that day, because it would give them some idea of those 
difficulties which they had to overcome. And, last, they 
wished the approbation of the general public, and they had 
some evidence that that also had been achieved. Of course 
they had had dark days during the construction of the bridge, 
and during these dark dgys they tried not to be—and he 
thought they had succeeded—in not being unduly oppressed. 
On this, the brightest day in the history of the bridge, when 
His Royal Highness had done them the favour, which they 
so much appreciated, of being present, he might say on 
behalf of the engineers that they were not unduly elated, 
and that the flattering remarks which had fallen on them 
would not turn their heads. He hoped they would under- 
stand that they did not less heartily thank them for the 
extreme kindness and cordiality with which they had received 
the toast of the engineers, directors, and contractors, and he 
night say the workmen, of the Forth Bridge. 

Mr. John Dent Dent then proposed the guests. 

The Earl of Rosebery returned thanks. 

Herr Mehrtens, of the Prussian Railway Department, also 
replied for himself and in the name of his companions from 
Saxony, Austria, and Hungary. 

M. Picot, on behalf of the railway engineers. of France, 
also replied in a speech in which he eulogised the bridge and 
its engineers and contractors. 

_ The Marquis of Tweeddale proposed “The commercial 
interests of Scotland.” 

The Lord Provost of Kdinburgh and the Lord Provost of 
Glasgow acknowledged the toast. 

The Prince of Wales arose and stated amid cheers that he 
had received a telegram from the Queen and from the 
Princess of Wales. Both took the greatest interest in the 
undertaking, and both wished success to the Forth Bridge. 


The preceedings, which had throughout been of the 
luost agreeable nature, then terminated. The Prince 
and the Royal party then drove off to Dalmeny, and were 
loudly cheered. 

During the banquet the band of the Cameron High- 
landers played a selection of music, and the pipers of the 
regiment marched round the hall, their inspiriting strains 
heing apparently greatly relished by the foreign guests, 
who were enthusiastic in their applause. After each 
toast the band played an appropriate air. 

The French railways were very fully represented, as 
will be seen {rem the following list of names :— 

Chemin de fer Paris et Lyons: -Messiewrs Mallet, 








President du Conseil d’Administration ; Noblemaire, 


Directeur de la Compagnie ; RK. Picard, Chef de l’Exploita- | 


tion; Henry, Ingénieur-en-chef du Materiel et de la 
Traction; and Denis, Ingénieur-en-chef de la Voie. 


Chemin de fer Paris et Orleans: Messieurs Juigne | 
(Marquis de) Administrateur de la Compagnie; Heurteau, 


Directeur de la Compagnie; Rougier, Directeur des 
Travaux; and Salacroup, Ingénieur-in-chef, adjoint a 
l'Ingénieur-en-chef du Materiel et de la Traction. 
Chemin de fer du Midi: Messieurs Ancoc, Vice-presi- 
dent du Conseil d’Administration; Picot (Georges), 
Administrateur de la Compagnie; d’Elehthal (Eugene), 


Administrateur de la Compagnie; and Blage, Directeur | 


de la Compagnie. 

Chemin de fer de l'Ouest: Messieur Desbriere, 
Administrateur de la Compagnie; Blount (Henry), 
Administrateur de la Compagnie; Marin, Directeur de 
la Compagnie; Morliere, Ingénieur-in-chef de ]’Entretien 
et de la Surveillance de la Voie; Foulon, Ingénieur, 
Secretaire de la Direction. 

Chemin de fer du Nord: Messieurs Hottinguer, 
Administrateur de la Compagnie ; Piéron, Ingénieur-en- 
chef adjoint 4 l'Ingénieur-en-chef du service Actif; 


Sauvage, Ingénieur principal de l’atelier des machines ; | 


and Aguellet, Ingénieur-en-chef des services centraux des 
Etudes du Matériel des voies et des bitiments. 

Chemin de fer del’Est: Messieurs Imécourt (Marquis d’), 
Adiministrateur de la Compagnie; Reille (Baron Victor), 
Administrateur de la Compagnie; Barabant, Director de 


la Compagnie; A. Picard, Chef de Exploitation adjoint; | 


and Gerhardt, Ingénieur de la Traction. 


M. Alfred Sire, agent in England of the Northern of | 


France, and M. T. Visinet, the representative of the 
Western Railway of France in this country. 

Altogether there were nearly six hundred present at the 
ceremonies, and thousands of people collected at North 
and at South Queensferry to witness the proceedings. It 
was, in fact, a general holiday, and in spite of the very 
inclement weather every spot of vantage ground sup- 
ported a sightseer. 

The representatives of the French railways who were 


present on the occasion of the opening of the Forth | 


Bridge were entertained, on Wednesday evening, at a 
banquet given by the chairman and directors of the 
London, Chatham, and Dover Railway, in the marble 
salon of the Grand Hotel, Trafalgar-square. The chair 
was occupied by Mr. J. S. Forbes, who made all arrange- 


ments in connection with the trains by which these | 
gentlemen travelled from France and in this country, | 


supported on his right by the French ambassador. 

It is generally well known that the Forth Bridge, as 
part of an ordinary local or even ordinarily placed main 
line, could not pay. It is, however, through the important 
connections which it and its railways will enable the com- 
bined guaranteeing railways to make, that it will pay, and 
more especially since it is fully expected that the further 
amalgamation of the North British and Glasgow and 
South-Western will be effected; and thus, with the 
Western lines, including the new Helensburgh and Fort 
William Railway, which we illustrated and described in 
our last impression, a grand and far-reaching net-work 
will be controlled by the guaranteeing companies. ‘The 
monopoly of the Caledonian will be broken, and the 
Western Highlands will become much more accessible. 

Some of the visitors on Tuesday remained long enough 


at Forth Bridge Station to see the starting of the first | 
The bridge was opened for | 


goods train for Dunfermline. 
traffic on Wednesday, but there are several branch lines 
involved in the general scheme. On the Fifeshire side is 
the North Queensferry and Inverkeithing Railway, a 
length of about two miles; and on the south side there is 
a length of three-quarters of a mile to connect the bridge 
with the junction at Dalmeny. There is also the Winch- 
burgh and Dalmeny line, four miles and a-half, to con- 
nect with the main line between Edinburgh and Glasgow. 
Another line runs from Inverkeithing along the shore 
for some distance to Burntisland. ‘The Glenfarg line 
strikes due north between Loch Leven and Perth. 
Referring again to the four-page menu already men- 
tioned, it should be noted that under the words “ All reap 
at last the actions they have sown,” the names are given 
of many who have been actively associated with the 


building of the bridge, either on the staff of the engineers | 


or of the contractors. The names thus given are those 


which follow :— Tancred, Phillips, Falkiner, Bakewell, | 


Biggart, Westhofen, Hunter, Lilljiqvist, Aitken, Neville, 
Middleton, Main, Law, Gray, Wood, Stewart, Cooper, 
Meik, Schluter, Scott, Moir, Carey, Bourke, Symons, 
Tuit, Fitzmaurice, Blackburn, Harris, Campbell, Mayor, 
Webster, Chalmers, Knowles, Martin. 








THE INSTITUTION OF CIVIL ENGINEERS. 
RAILWAY BRIDGES, 
At the fourteenth ordinary meeting of the session, on Tuesday, 
March 4th, Mr. Berkley, vice president, in the chair, three papers 
were read on railway bridges :— 


I. THe Hawkesspury Bripck, New South Waces, by Mr, C, 0. 
Burge, M. Inst. C.E. 

The railway system of New South Wales had hitherto con- 
sisted of two separate divisions—the one starting from Sydney 
and branching thence in a westerly, southerly, and south-westerly 
direction, while the other originated at Newcastle, on the sea 
coast, about 100 miles north of Sydney, and communicated with 
the northern part of the Colony and with Queensland. The 
Hawkesbury Bridge was situated upon the connecting link of 
railway which was designed to unite these two systems. It 
crossed the main channel of the Hawkesbury between Long 
Island and Mullet Head, at a point where the channel had a 
width of about 2800ft., and a maximum depth of 77ft., while 
its bed consisted of a deposit of mud extending to a depth 
varying from 60ft. to 170ft. below high-water mark, and overlying 
the sand. For the construction of this difficult work the colonial 
Government invited tenders, accompanied by competitive designs, 
and took steps to make the competition world-wide. A com- 
mittee, consisting of Mr. W. H. Barlow, past president Institution 
of Civil Engineers, Mr. G. Berkley, vice-president Institution of 
Civil Engineers, and Captain Douglas Galton, R.E., Assoc. Inst. 
C.E., was ap»ointed to adjudicate on the tenders; and when the 


| 
| report of this committee had been supplemented by others from 

Sir John Fowler, past president Institution of Civil Engineers, 
and Mr. John Whitton, M. Inst. C.E., Engineer - in - Chief 
for Railways, New South Wales, it was finally decided to 
accept the tender of the Union Bridge Company, of New York, 
who undertook to complete the bridge within two years and a-half, 
for the sum of £327,000. The accepted design consisted of seven 
| Spans of 415ft. from centre to centre of the piers, the foundations 
being carried down in steel caissons filled with concrete, while the 
upper portions of the piers and the whole of the abutments were of 
masonry. The girders were formed of built steel compression 
members, and solid steel eye-bar tension-rods, all the connections 
being made by steel pins, The cross girders and rail bearers were 
of rivetted steel plate. The two main girders of each span were 
410ft. long from end pin to end pin, and 58ft. deep at the centre, 
and were placed 28ft. apart from centre to centre, the bridge carry- 
ing two lines of railway. In the execution of the foundations it was 
| found very difficult to sink the caissons in a truly vertical position 
through the great depth of mud that had to be penetrated before 
the sand could be reached. The tendency of the caisson to assume 
an inclined position, and to draw away from its true place during 
| the process of sinking, gave rise to a great deal of trouble and 

delay, and in some cases could not be entirely overcome ; and the 

author was of opinion that this difficulty was in great measure 

due to the form in which the caissons were constructed. In plsn, 

the caisson formed a rectangle with rounded ends, its length, 

transversely to the bridge, being 48ft., while its outside width was 
| 20ft. The outer shell of the caisson, having this contour, formed 
a vertical prism for the greater jortion of its height ; but in 

the lowest 20ft., the walls were splayed 2ft. outwards at the base 
| by inclining them at a batter of 1 in 10 at the sides, and also at 

the rounded ends. 


| 


| 


Each caisson contained three circular 
dredging wells, 8ft. in diameter, placed along its axis at 
distances of l4ft. from centre to centre, the wells being 


| splayed outward at the base in conical form, so as to meet the 
outcr shell, and to come to a cutting edge at the periphery of 
the caisson, and also between the wells. The lower part of the 
caisson was built on shore, and, being temporarily fitted with 
a false bottom, was floated out and sunk to the bed of 
the river. The space between the wells and the outer skin 
was then loaded with concrete, and the caisson was sunk 
through the mud by dredging the material from the bottom of the 
three wells. If the caisson showed any tendency to cant trans- 
versely to the bridge, it could be righted by dredging one or the 
other of the wells in advance of the remainder; but when it canted 
transversely to the axis of the caisson, the central position of the 
well precluded the use of any such means of righting it. It was 
also believed that the splayed form given te the base of the 
caisson enhanced the tendency to caut over, as the sinking of the 
splayed shoe would leave around the walls of the upper portion 
| an empty space, which would afterwards become filled up in an 
irregular manner, depending upon the consistency of the mud. 
For the work of erecting the main girders, a pontoon was con- 
structed of sufficient size and stability to carry a complete span 
of the snperstrnctiing elevated above the deck upon staging high 
enough to command the piers, whose summit was 40ft. above 
high-water, the range of tide being 7ft. At a convenient point 
on the shore a gridiron was built at a distance of about half a 
jmile from the bridge, and on this gridiron the pontoon was 
scuttled and allowed) to remain, while the steelwork of a 
complete span was put together upon the top of the elevated 
staging above the deck. For the voyage of this craft out to the 
bridge a favourable conjunction of tide and weather was 
selected, and the scuttling valves of the pontoon having been 
closed at low-water, the vessel floated off the gridiron at the rise 
of the tide, and was warped out to the bridge by 6in. hawsers 
worked by steam windlasses, the operation being facilitated by the 
assistance of steam-tugs and by the flow of the tide. At the top 
of the tide, the pontoon was in place between the piers, the ends of 
the main girders being then a few inches above the bearings on 
the piers, and the vessel, being moored in this position, was allowed 
to fall with the ebbing tide until it left the girders supported upon 
| the piers. In some cases the process was hastened by partially 
scuttling the pontoon. The author described the numerous 
vicissitudes of the voyage, which was repeated in similar manner 
for each span, and also the endeavours that were made to 
| correct or to remedy the canting of the caissons. It was worthy of 
| remark that although the successful tender was made by an 
American firm, yet the whole of the steel and ironwork was pro- 
vided and manufactured in the United Kingdom, excepting only 
the swelled heads of the eye-bars. 


(To be coutinued.) 








SOCIETY OF ENGINEERS. 


| THE APPLICATION OF WATER PRESSURE TO MACHINE 
TOOLS AND APPLIANCES, 

| AT a meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, March 3rd, Mr. Henry 
Adams, President, in the chair, a paper was read by Mr. Ralph 
Hart Tweddell, M.Inst.C.E., on ‘The Application of Water 
Pressure to Machine Tools and Appliances.” 

; _ The author referred to his previous paper read before the 
| Society in 1877, and to the greatly extended adoption of his 
| system of hydraulic machines and appliances during this interval. 
He gave figures showing the continually increasing power and size 
of this class of machines during the quarter of a century which 
| has elapsed since he first introduced them, and very closely analysed 
the relative advantages of hydraulic, pneumatic, and electric trans- 
mission of power, considered in their special relation to working 
machine tools and the appliances in connection with taking the 
work to and from them. 

The author, having emphasised the fact that the conditions to be 
fultilled in the designing of a ‘‘ complete system” of machine tools 
are very different from those affecting a ‘single machine,” pro- 
ceeded to point out the great number of conditions to be fulfilled 
by any motive power when applied to working machines varying 
greatly in their individual character and requirements. Dividing 
the subject of the relative merits of these three motive powers into 
| (1) the convenient storage of the power, (2) economy and facility 
| in distributing the same over large areas, (3) simplicity in its appli- 

cation to machine tools and the appliances required to take them 
to and from their work, (4) adaptability to perform work of the 
lightest and heaviest description, the author stated that, while 
electricity and air fulfil some of these conditions, they do not 
fultil those of the most importance in connection with the class of 
work under discussion. On the other hand, hydraulic pressure 
not only fulfils all of the above conditions, but it is especially 
applicable to the working of machine tools and the appliances for 
lifting and transporting the materials operated upon by them. The 
author then referred to various improvements effected by himself 
and others in hydraulic machines now required to meet the altered 
conditions of rivetting, flanging, drilling, Xc., in order to make 
sound work in the heavy boilers now used with high steam 
pressure, 

The author then proceeded to describe the rivetting up of large 
bridges in stv, and referred to the first bridge so constructed 
namely, the Primrose-street Bridge, in London, which was rivetted 
up on the author’s system in 1873. After alluding to many other 
bridges, the author pointed out the absolute necessity of a largely 
extended use of labour-saving appliances in workshops, such as 
cranes, lifts, capstans, &c., which are necessary, not only on 
account of the greatly increased weight of the work now machined, 
but also to keep all clases of machine tools in more continuous 
work. In conclusion, he pointed out that hydraulic pressure was 
as suitable for work’ng these appliances as for working the machine 
tools themselves, 
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GREAT NORTHERN RAILWAY. 








THE NEWARK DYKE BRIDGE. 





Ix THE ENGINEER issue of the 21st February a short 
notice was given of this bridge, together wit’ an illustration 
showing the new bridge in the process of 








Fig. 7—-REMOVAL OF OLD STRUCTURE, EASTERN HALF. 











Railway, only weighed about 60 tons with tender included. | the thorough overhauling ofall the parts. It was then found 
The express locomotives and also the heavy goods on the | that in consequence of the defect in the method of carry- 
Great Northern system, now weigh nearly 78 tons; engine | ing the flooring, the inner links of the diagonals in 
being’42 and tender 36 tons. This heavy increase in the weight | the centre of bridge had elongated about ,, of an inch, thereby 

putting all the stress on to the outer 





being placed in position. Before proceed- 
ing further with the description of the new 
structure, it may be interesting to state a 
few facts in relation to the old one concern- 
ing the kind of structure, and why it was 
thought necessary to replace it. 

The old bridge was of the form known as 
the “Warren” truss, and was the largest 
span of its kind in this country, it being 
259ft. from centre to centre of its bear- 
ings. There were two single bridges, one 
for the down and one for the up line. The 
trusses were composed of cast and wrought 
iron, cast iron being used for the top or com- 
pression member and the diagonals, the 
normal state of which was compression, 
and wrought iron being used in the 
bottom or tension member and in the 
diagonals that were subject to tension 
only. The top member consisted of a cast 
iron tube, varying in diameter from 13}in. 
at the ends to 18in. at the centre. The 
diagonal struts were cast with a jaw at 
the top-end to embrace the tube, and 
tapered towards the bottom tie. The 
bottom tie consisted of a series of links 
Yin. wide and enlarged at the ends to 16din., 
to allow a connecting pin 54in. in diameter 
to pass through, the diagonal ties being 
exactly like the bottom tie. The bottom tie 
graduated from fourteen links at the centre 
to four at the ends. The diagonal ties 
graduated from two at the centre to four 
at the ends, the thickness varying from #in. 
to lin. Fig. 1 gives an end view of the 
original bridges. The main trusses were on 
the whole well constructed, the iron being 
of the very best quality and workmanship. 
The wind bracing at top and bottom was 
hardly in keeping with the main trusses, 
being badly designed and loosely fitted. 

The cause of the bridge wearing so badly 
was the manner in which the road was 
carried by the main trusses, cross timbers 
8in. deep being placed across from truss to 
truss, and resting directly on the bottom 
tie, so that when the timber deflected 
during the passage of the trains all the 
pressure came upon the inner links, and as 
the links were fourteen in number at the 
centre, the leverage tending to cause rup- 
ture of the inner diagonals was considerable. 

The bridge was erected in 1849 and 1850, 
and was calculated to take a maximum 
moving load of one ton per foot run. The 
load was, at the time the bridge was 
erected, thought to cover any possible in- 
crease that might occur in the rolling stock 
of the future. This of course was a par- 
donable error, when we find that the “ monster ” locomotive 
of the period, the Lord of the Isles on the Great Western 








Fig. [—3IRD’S-EYE VIEW OF NEW BRIDGE DURING CONSTRUCTION, WESTERN HALF. 


links. The method of laying the floor was 
then altered, and arranged in such a 
manner that all the members did their 
share of the work that was required of 
them. In 1888, fresh signs of weakness 
occurred, and as they were beyond the pos- 
sibility of a remedy Mr. Johnson decided on 
a reconstruction, and with that end in view 
instructed his assistant, Mr. E. Duncan, 
to prepare designs for a new steel struc- 
ture. Upon this design, the directors in- 
j ; : vited tenders for the execution of the works, 
1 and in November of that year accepted one 
sent in by Messrs. Andrew Handyside of 
the Britannia Ironworks, Derby. The work 
has taken rather longer than was con- 
templated, but the causes of the delay did 
not rest with the contractors, both steel 
and timber being difficult to obtain. 

The design of the new bridge is of the 
class of truss known as the ‘ Whipple- 
Murphy ” type, and itis made entirely of steel, 
the steel used being made by the basic pro- 
cess. Upwards of 400 tests were made 
during manufacture at the Staffordshire 
Steel and Ingot Iron Co.’s works, near 
Wolverhampton, and also by Mr. David 
Kirkaldy, the tests in all cases showing a 
remarkable uniformity. The company’s 
specification stated a minimum of 28 tons, 
and maximum of 32 tons per square inch of 
area of specimen before straining; and the 
average breaking strain was about 294 tons, 
with about a variation of a little less than 
1 ton per square inch more or less. 

As the new bridge could not be con- 
structed in situ, a staging had to be formed 
about 600ft. long, and parallel with the old 
one; in order to do which piles varying from 
30ft. to 38ft. in length had to be driven by 
the side of the embankment and across the 
river. The piles were driven five abreast, two 
outer ones 5ft. apart carrying longitudinals, 
the full width of the stage being 33ft. Upon 
this stage the girders were constructed be- 
tween two lines of rails—see Figs. 2 and 
3—upon which twenty-four trolleys were 
placed, twelve on each side, each trolley 
having an hydraulic jack in the centre. 
These trolleys were divided into four sec- 
tions, and connected up; struts and ties 
were then fixed on the top of each jack 
Each section of jacks was connected by a 
pipe passing along the length of that sec 
tion, a connection being made with all the 
six jacks. These pipes were fed from four 
small pressure pumps, one placed in each sec- 
tion. By this means the pressure was applied 
simultaneously in all four sections, and 

of the rolling stock of the company was a serious thing for the | the whole bridge lifted and carried by the twenty-four jacks, 
| old structure, and in 1879 Mr. Johnson gave instructions for | the whole bridge was then moved forward upon the trolleys 
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as shown by our illustration in our issue of February 21st last, 
and when the centre of the new bridge was directly in line with 
the centre of the old one, two large trolleys, each running on 
twenty-two wheels, were placed under the ends, and the 
twenty-four jacks lowered until the bridge rested on the 
large trolleys at the ends. The twenty-four small trolleys 
were then disconnected and pushed back ‘to where the bridge 
was built up. : 

The next operation was to get the old bridge off the cast 
iron frames; a part of this work is shown in Fig. 5, 
where two jacks, each capable of lifting a hundred tons, 
can be seen placed under the end strut. Four of these 
were used, two to each truss. The bridge was then lifted 3in. 
and the cast iron frames removed, and the lifting proceeded 
with until it was 20in. above its old position. A timber 


DIAGRAM OF 





back and connected up ina similar manner to that done | 
with the new bridge; but as the old bridge was much lower | 
than the new one, and in order to save cutting the timbers, | 
the cross struts were placed on the top, and the bridge sus- 
pended with forty-eight 1}in. wrought iron bolts, as shown on 
Fig. 6. The bridge was then drawn away, and placed on the 
blocks occupied by the new girders during their construction. 
The new bridge was then hauled across into its final position, 
the end trolleys removed, and the bridge lowered, first on to 
the fixed bearing, as shown by Fig. 8, and then on to the 
roller bearings, as shown by Fig. 9. 

The total weight of the new bridge, together with the floor- 
ing and permanent way, is 430 tons, and the old one 320 
tons. In both cases, in order to save time, the permanent 
way was fixed and moved with the bridges. The following 
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trolley, as shown in Fig. 7, was then fixed, and the jacks 
moved to the other end and the same operation carried out. 
When both ends were lifted and securely fixed to the trolleys, 
the bridge was hauled out sideways, as shown by Fig. 7. As 
s00n as it was placed on the stage between the two lines of 
rails, the trolley carrying the hydraulic jacks were pushed 


diagram will help to illustrate the transposition of the new 
and old girders respectively :—No. 1, new bridge built at A, 
on completion moved to B and on to C; No. 2, old moved | 
from D to B and on to A; No. 3, new bridge moved from | 
C to D. | 

(To be continued.) 











THE BEHAVIOUR OF STEEL.? 


Ix compliance with the suggestions below, the following ques 
tions were raised for discussion : 

What experiences and phenomena can you describe as to the 
conduct of steels under the conditions in which you were using 
them? How much allowance is wise in shrinkage fits with steel! 


What is the best form of cross section to adopt for steel castings of | 


a complicated nature, in order to secure solidity and freedom from 
shrinkage cracks’ How often must the skin of steel be removed 
in grinding true gauges, Xc., before change of form ceases ! 

Mr. H. D. Hibbard: In discussing Topic No. 66, I would like 
to call the attention of the members to the importance of giving as 
far as possible the history of the steel under consideration. To 
those not engaged in its manufacture, steel is steel, but not 
necessarily so to those engaged in the business. Unless the history 
of its manufacture is known, much of the other information about 
it is useless. Even with the chemical analysis known, which is 
essential, the great variations in physical properties due to different 
methods of manufacture and subsequent treatment, may account 
for any anomalies, and, unless these are known, the mysterious 
element of the symposium will not be kept ata minimum. As no 
two plants are alike, no two methods alike, and no two men alike, 
the most complete description of the steel would include the name 
of the firm, and the man who made the steel. Then would follow 
the subsequent manipulation to put the steel in shape for use. 
Even then the mishaps it has met with from bad workmanship will 
never be known. 

Mr. Wm. Kent: The lowest tensile strength I have ever found 
in steel was 42,000 1b. per square inch. It was American open- 
hearth steel, made for horseshoe nails. The composition was about 
C 0°10, P 0-012, Mn 0-20, Si 0-02. It was necessary to keep the 
phosphorus extremely low to secure the low tensile strength and 
great ductility desired. Some three years ago I procured 
thirteen samples of watch springs, and tested them for tensile 
strength in a crude apparatus, in which a strong spring balance 
was used to indicate the strain. The springs included a Jurgensen 
mainspring, an English, a Waltham, a Waterbury, and several 
other springs of various sizes and different tempers. The tensile 
strength of the whole lot of thirteen varied between the limits of 
300,000 Ib. and 375,000 Ib. per square inch, a much less variation 
than might be expected, considering the variety of sizes, tempers, 
and sources from which they were obtained. The samples 
exhibited in connection with this paragraph are trusses for 
torsion balances, with spring steel wires stretched upon them, 
and have been under test for some months past in the factory 
of the Springer Torsion Balance Company. The longest of the 
three wires on the double truss has been twisted through an angle 
of 45 deg., that is, 225 deg. each side of its normal position, 
7,100,000 times. The two shorter wires on the single trusses have 
been twisted through an angle of 16 deg., 2,200,000 times. These 
wires were stretched originally to the notes C sharp and D above 
the staff respectively. After they had been twisted 1,000,000 
times each, the tone was tried again, and one of the wires appeared 
to have a tone half a semitone higher, and the other was about 
half a semitone lower than when the test was begun—possibly a 
mistake in the original tuning. After they had been twisted 
2,000,000 times each, the tone was found to be the same as it 
was after 1,000,000 twists. 

Mr. Levi K. Fuller: In 1885, 1 had occasion to make a series 
of dies and punches for the Estey Organ Company, to be used in 
punching sheet brass for reeds, hoth block and tongue, for use in 
their organs. The steel was No. 4, Sanderson Brothers Steel 
Company, Syracuse, N.Y. The bar was cut into various sizes in a 
planer, heated in a charcoal fire, and annealed in wood ashes. 
They were then planed to various sizes and thicknesses, ranging 
from ¥; x 1 x 3to4 x 3x3. These were heated to a bright red, 
in accordance with the instructions printed upon the label on the 
bar of steel, hardened in water and ground without the temper 
being drawn in the least. They were then subjected to grinding 
in an emery grinder to the proper sizes, They were ground ona 
frame but not confined, remaining loose so as to allow the steel to 
move, if there were any tendency in that direction. As the skin 
was removed upon one side, the surface was slightly concaved, and 
they had to be turned over and ground upon opposite sides five 
times before they ceased changing their form. The various blocks 
were planed -010 thicker than the finished size to allow for grind- 
ing. They were ground ‘0001 in. alternately on each side, 
receiving a total of five grindings upon each side, reducing 
the total thickness ‘010 in., as above stated. After they 
had been ground a few hours, they began to crack, and 
nearly every one was ruined by reason of this tendency. In 
some cases they would break into a dozen pieces. I had commu- 
nication with Sanderson Brothers Steel Company, and they attri- 
buted the fact to overheating; but the description ‘a bright red” 
had been strictly followed, and had been none too high for similar 
steel for a like use. Samples of this were sent to Sanderson 
Brothers and tempered by them, and the temper slightly drawn, 
but it was not sufficiently hard to do the work. We then resorted 








1 Topical discussion by the members of the American Society of 
Mechanical Engineers. At the Nashville meeting, in the discussion of 
Topical Queries No. 309-64, one of the members closed a most interesting 
debate as follows:—“ I think this discussion of the peculiar phenomena 
exhibited in steel is so very interesting that we ought to have some day 
a sort of symposium presented by the members of the Society on steel 
ph ber can contribute what would amount perhaps 
to half a page, describing some peculiar phenomena which he has wit- 
nessed, bringing facts, not theories, that will add to the amount of our 
knowledge on steel, and lead to some true or some better theory of these 
peculiar phenomena. I make that suggestion for the topical discussions 
for the next meeting.” This suggestion was favourably received by the 
members present, and members were specially requested to send the 
secretary brief accounts of their experience in manipulation and conduct 
of all grades of steel, to be presented in this discussion, 
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to steel No. 5, same make, which had precisely the same treatment 
as tirst described, and which has resulted in no case in breakage. 
The work performed by the sample returned to us by the Sander- 
sons was the punching of tive thousand reeds without re-grinding, 
while the No. 5 will punch twenty thousand, and with some thick- | 
nesses even more. The dies were perfectly square, and were set | 
with a piece of tissue paper ‘0005 in thickness between them, | 
cutting a perfectly smooth edge. 

Mr. Chas. L. Huston: In the discussion at the Nashville | 
meeting as to the significance of the peculiar exrved lines which | 
appear in the disturbance of the surface scale of steel boiler plates, 
caused by the strains of shearing, some of the members claimed 
that it was only a scale disturbance, and dia not indicate any | 
injury to the metal. 1 have reason to believe, however, that it is 
an indication of injury to the body of the metal, and send herewith 
a piece of plate, which had been so affected and afterwards was 
stretched and brokea in a testing machine. The lines show very 
plainly that the metal had been strained beyond its elastic limit. 
not only upon the surface, but to some depth, as shown on the 
edges of the test piece, so that, when afterwards it was stretched, 
it did not so readily yield at these points, leaving elevations of 
slight extent upon the surface. The lines on this sample are 
not so much the peculiar curved ones, the result of shearing, as 
they are those resulting from the curling of the narrow scrap at 
the shears and the subsequent straightening to prepare for testing. 
I have observed, as also have many other workers of steel, that metal 
of some degree of ductility, when subjected to strains, will some- | 
times crack like glass, showing no evidence of ductility at the 
point of fracture. I noticed, some five years ago, one striking 
case of a 2 plate of American-made basic steel, which was sent to a 
locomotive works to try its flanging qualities. It was flanged into 
a locomotive throat sheet, the edges being first turned down, and 
then the concave end worked out. The 
next morning a crack appeared at the 
opposite end A, which had not been 
heated at all, and had had the roughness 
of shearing removed by planing. This 
crack continued to extend for a weel: or 
ten days, until it reached the whole way 
across to the part that had been heated. 
This, of course, was due to the contracting | 
strain at the flanged end, and the sides of | 
the crack showed little or no evidences of 
having reduced or stretched at the frac- 
ture. I had a test piece taken from one 
side of the crack—as at B—and prepared, 
so that when pulled it had the crystalline (= a | 
face of the crack for one edge of the test 
piece. The test taken nearly across the grain of rolling showed a | 
tensile strength of 68,580 1b. per square inch, and a reduction of 
area of 42 per cent., with a fibrous fracture. I send one end of this 
piece, which, however, is almost too old and rusty to show its 
character. Some curious tests made by my father were published 
in the Jovrnal of the Franklin Institute. One series, 1878, shows 
that steel and iron both, when raised to about 600 deg. heat Fah., 
lose in ductility and gain in tensile strength; this is also corro- 
borated by bending and tensile tests made in ee and trans- 
lated for the Jowrnal of the Franklin Institute in 1885, Another | 
set of my father’s tests shows the effect of straining iron up to 
nearly its elastic limit and continuing the strain for twenty-four 
hours or more, the result being in some cases raising the elastic 
limit almost to the ultimate strength of the material. 

Mr. W. W. Dingee: In reply to query 66, I will say that the 
J. I. Case Threshing Machine Co, use large amounts of machinery 
steel in the manufacture of threshing cylinder teeth. This steel 
cannot be hardened with any certainty by any of the usual 
methods. The chief trouble with it comes from its uneven texture. 
It is not very uncommon to find a bar which may be broken like 
cast steel; when within a short distance of the break it can be 
bent cold. 
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Mr. Chas. T. Main: During the year of 1883, when re-arranging 
the driving system at Lower Pacific Mills, it was thought that steel 
shafts for head lengths would be stronger and more desirable than 
iron. Accordingly, quite a large number of these, of 4in. and 
5in. diameter, were put in. The calculated sizes were amply suffi- 
cient to carry their respective loads, and the shafts were well sup- 
ported by hangers near the pulleys, and were firmly held. In less 
than a year, two 5in. shafts had broken in one place, and one in 
another place, and four 4in. shafts had broken. These were | 
replaced with forged iron shafts, which were subjected to the same 
conditions of load, speed, &c., the bearings remaining the same as | 
before. The 5in, shafts are still running under the same condi- 
tions. The 4in. are still running, although the conditions have 
more recently been changed. The other steel head lengths which 
did not break were all changed for iron with one exception, which 
still remains as it was. 

Mr. George R. Stetson: Having taken part in the discussion on 
steel at the Nashville meeting, and learned through the authority 
of a member that electro-plating tempered steel is another illus- 
tration of the ‘‘ unexpected which sometimes happens,” and having 
constant reminders in the same line, I should be interested and | 
instructed by the continuance of the discussion of this topic. I | 
forward, for exhibition, the drill spoken of at Nashville. The 
singular regularity of the fracture is peculiar. The brake was not | 
at a shoulder, but about an inch therefrom. As I stated at the | 
meeting, this piece of steel broke during the night, after having 
been in the hands of a workman for several hours. This shank 
was forged from larger stock and cooled by dipping in water. 
There was heat enough to harden it somewhat, as shown in the 
groove. The cooling no doubt caused the fracture, but why it 
should have taken several hours before the break occurred | ce | 


not understand. The steel stood rough handling, but broke 
during the night while lying on a machine, the part shown being | 
found on the floor. | think it is not good practice to hurry the 


——. 


cooling of steel in this way, although the water annealing of 
is usually satisfactory, if carefully done. This breakine 
hardening is not unusual, sometimes not developing - 
days. One of the members spoke of such an incident happening 
after months. There may be foundation for the beliefs thes 
clock and watch springs break during a thunder shower Bb 
frequently than at other times, and that a razor is improved ie 
cutting qualities after lying unused for some time. | exhibit 
also part of a large tap broken in hardening—the imperfection 
of the steel is apparent. Such a fracture is common with | 
tools ; but whether large tools that do not break have this jn 
fection or not it is impossible to know. The majority of sizes 4in 
and above that do break show irregularity in grain somewhat like 
the sample. The question naturally arises, Why should so slight : 
cause produce this result! The most common breakage of taps in 
hardening is at about one diameter from the entering end of the 
tap. 1 think, by screwing an iron washer over the end of the tool 
to keep the water from it, this breakage could be lessened.  Thig 
could be doffe by tapping out the centre for a small machine 
screw and holding the washer against the tool by this screw, I 
exhibit also some samples of drills cracked in hardening, Much 
the larger loss from breakage on drilis larger than hin. show this 
peculiar fracture. It is not contined to any part of the twist 
though the samples are towards the shank or solid part of the 
drill, You will notice a peculiar uniformity in the fracture, Jy 
all the hundreds | have noticed, the fracture never is reversed or 
pointing toward the shank. I am convinced that this brake jg 
from solid stock, not being caused by an imperfection in the 
steel. 

Mr. W. E. Crane: The peculiarity of steel shrinking when 
hardened is valuable in many industries, such as dies for drawing 
tubes, rivets, &c. When a die becomes worn, it is a simple matte 
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| to take it to the blacksmith and have it re-hardened and shrunk, 


If steel would do this indefinitely, these dies could all be worn out 
on one size, but there is a limit to the number of times that the 
same piece of steel will shrink, this number being from tive to 
seven, after which it does not shrink. It is possible that steel 
might be reheated and cooled seven or eight times—if it would 


| not be injured—and then the tool ground tosize and hardened and 


retain its size. 
Mr. Ezra Fawcett: We had occasion some time since to make 
some large taps and dies for bridge bolts, and, being in a hurry, 


| the forger in annealing left them in a bed of charred-—bituminous 


coal on the forge over night, to give them a good ‘ soaking,” as 
he called it. On working the steel, we found it to have a very 
coarse, crystalline structure and brittle. Needing them imme- 
diately, we finished them up, tempered, and put them to work, 
One of them broke after threading some hundreds of nuts, but did 
not show as large a crystralline structure as before tempering ; the 
others have been in use ever since. The steel was ordered for the 
special purpose from a well-known manufacturer in Pittsburgh, and 
had every appearance of being first class, 

Mr. Thomas 8. Crane: | am surprised that no one has alluded 
to the peculiar formation of the ingots from which high carbon 
steel is produced, and I will call attention to the fact that all such 
ingots are defective at one end, and that such defect is embodied 
in the bar when the ingot is worked up, and is only eliminated by 
a tedious process of inspection in the mills. I believe that, with 
the exception of those breakages which arise in hardening from the 


| peculiar shape of steel articles, most of the flaws and cracks are 


produced in hardening by the hidden imperfection ordinarily 
existing in the ingot and afterward preserved in the finished bar, 
High carbon steel, used for making tools and for other purposes 


| when hardness is required shrinks a yreat deal in cooling, 


and the ingots, always have a pipe in the upper end, extend- 
ing from one-quarter to one-half of its length downward. 
When the ingot is worked down into a bar of any size whatever, 
the lack of union between the opposite sides of the pipe forms a 
flaw or seam, which is quite discernible to the eye when the bar is 
broken upon its end ; and it is common for the inspector to break 
foot after foot from the end of the bar to remove the injured 
portion, so that the remainder may be sold with confidence as a 
sound article. It is very evident that a point in the bar would be 
reached where the defect would not be perceptible to the eye, 
but exist in sufficient degree to cause a crack when the 


| metal was exposed to any internal strain in hardening. It 


is not merely a theoretical conclusion ‘that a crack would 
arise when hardening where the defective union between the 
sides of the pipe remain, as it would weaken the cohesion of the 
steel at that point ;” but it isa matter of common practice in 
testing samples of steel for such defects to break a piece from the 
end of the bar and harden it to see if it will crack. No system of 
inspection is perfect enough to prevent infallibly the existence of 
such cracks in the steel, and it appears to me that it is the defect 


| or pipe in the ingot to which we must trace many of the extra- 


ordinary cracks which arise at peculiar and unexpected points in 
steel articles when hardened. I hope to present a paper at the 
next meeting upon the means used to prevent piping in ingots, and 
have some interesting examples of the defects caused by the pipe 
in the finished bar. 

(To be continued.) 


LIGHTHOUSE ON CAPE HATTeRAs.—Bids will be opened in 
the office of the Lighthouse Board, July 1st, for the erection of a 
lighthouse on the Outer Diamond Shoal off Cape Hatteras, N.C. 

he total cost of the structure is limited, by act of Congress, t 
500,000 dols. A lighthouse on the outer shoal would have 
undoubtedly saved many vessels, as the nearest light on Cape 
Hatteras is invisible in bad weather. A light has never been 
erected on this shoal before on account of the extraordinary 
engineering difficulties in the way, and the work now contem- 
— will be the greatest undertaking in the line of lighthouse 
milding in the world. There are but two lighthouses in the 
world that can be compared with it. Those are the Rothersand 
light situate at the mouth of the Weser River, in the North 
Sea, and the Fourteen-Foot light at the mouth of the Delaware 
Bay. The tower is to be 150ft. high from low-water mark to the 
light in thelantern. The Lighthouse Board does not specify what 


| method shall be adopted, but it is generally understood that an 
| immense caisson, S0ft. to 100ft. in diameter, with a hollow iron 
| cylinder projecting from its centre, will be built at the most con- 


venient port. When it is finally at the site, it will be sunk rapidly 


| until its cutting edges rest on the sands of the shoal. As the 


sand beneath the caisson is excavated and carried up through the 


| tube the sharp edges will sink lower, until finally bed-rock is 


reached, When all the edges rest firmly on the rock, the ecutire 
caisson and the tube will be filled with concrete toa height of 30ft. 
above the sea level, converting it into a solid block and column of 
stone almost as firm asa granite monolith, It will be protected 
by arip-rap packing of granite blocks, weighing not less than two 
tons each. Above this solid structure will rise an iron and steel 
tower divided into ten stories, including the watch room and 
the lantern. Work is to be commenced within one month from 
the date of the approval of the contract, and the contractor 
is to fix the time within which it is to be completed. No payment 
is to be made until the lighthouse has been in successful operation 
ayear. Notwithstanding the unusual difficulties in the way of 


| carrying out this work, a number of large engineering firms will 


probably bid, and it is thought there will be no pepe in enter- 
ing into a contract. The primary question to be settled here is 
the question of securing a foundation. It would be well therefore 


| to separate the proposals for the foundation from those for the 


lighthouse itself. One is a question of engineering, the other a 
question of architecture. Contractors who might undertake to 


| establish a foundation in the shifting sand of Hatteras shoals 


might not be willing to undertake the unfamiliar business of 
putting a building on it. The foundation should be carried sufti- 
—, above the water to assure the safety of the structure 
placed upon it. — Baltimore Sau, 
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RAILWAY MATTERS, 


(inear preparations are being made by the Russian 
Government to begin the construction of the Siberian Railway next 
epring at both ends. 


A proposaL is under consideration by the Indian 
(onneil to convert all the narrow-gauge lines of railway in India 
to broad-gauge lines, at a cost of twenty millions sterling. 


‘Tak Ceylon railway line is now laid to within a couple 
of miles of Bentota, and most of the stations are nearly completed ; 
but the line cannot be opened for traffic until the arrival of the 
materials for the bridges over the various streams and back-waters. 
We learn that the surveyors have found an easy trace for the 
extension teyond Bentota, but the bridges over the large rivers 
that have to be crossed will, of course, form a costly item. 


Great activity, says the Indian Engineer, is being 
shown by various railway officials in Southern India, several com- 
‘anies being anxious to secure some new lines proposed. The 
avent of the Madras Railway, having proposed to undertake the 
curvey of a line on the broad gauge from Nepore to Guntoor, 
Government bas placed Rs, 20,000 at his disposal for this purpose. 
This line will be an extension of the Madras Railway, and will 
ultimately be extended to Bezwada. 


Last Tuesday morning, at about three o'clock, the 
Scotch express ran through Carlisle station, where it should have 
stopped, and at an estimated speed of about thirty miles an hour 
dashed into the engine waiting to take the train on, It is sup- 
jored that the brakes failed to act; slippery rails are also spoken 
of in connection with the accident. Four people were killed and 
several severely injured. Enough is not yet known to permit any 
detinite report to be given of the affair. 


Tne work of changing the tracks of the West Shore rail- 
way at FortCliaton to make room for the westerly tower of the Hud- 
son Suspension Bridge at the water front is nearly finished, and the 
bridge company expects that the ground will soon be cleared to 
permit the beginning of work upon the tower foundation. The 
Railroad Gazette says the company is investigating the use of 


electricity with a view of hastening the operations at Bull Hill | 
Tunnel, through which is to run the railroad from the western end 


of the bridge to Turner’s Station on the Erie. 


GRADUALLY the electric motor is being enlarged, and it 
is rapidly approaching a size that gives it a capacity not much 
below our average switching steam locomotive. An American 
contemporary says:—One of the latest moves in the direction of a 
higher capacity electric motor is that of the Thomson-Houston 
Company, who are now building some electric locomotives for the 
West End Street Railway Company, of Boston, capable of drawing 
a long train of cars; that is, there will be a powerful motor car 
drawing a number of cars, as is common with cable systems of 
street railroads, 


Iv is reported that the Imperial trains on the Nicolai, 
Moscow-Koursk, and Warsaw railways, have each heen fitted up 
with the Westinghouse new quick-acting brake; also that the 
North-Eastern Railway of England, the State Railwaysin Hungary, 
Baden, Wurtemberg, and Bavaria, and several lines in Switzerland, 
have adopted the new brake for all future equipments. As regards 
the Wurtemberg State, it is officially announced that with the 
completion of the year 1890, all passenger trains will be fitted with 
Westinghouse brakes, and the necessary appropriation of 724,786 
marks has been made. 


Tue electrically driven snow sweeper in use on the 
West End Street Railway, in Boston, consists of a platform car, 
mounted on a four-wheel truck, two Thomson-Houston motors of 
l5-horse power each being attached to the axles. Underneath 
cach end of the car is a large cylindrical brush made of rattan, set 
at an angle of about 45deg., and reaching across the track. The 
brushes are revolved very rapidly by power from a 15-horse power 
clectric motor, which is on the platform of the car. The sweepers 
are propelled precisely the same as the electric cars, the long pole 
reaching the trolley wire being fixed to a post on the platform. 


A serrous accident occurred on Tuesday afternoon to the 
Flying Dutchman, between Slough and Paddington, It appears that 
the right-hand front-axle box of the hind bogie of a central carriage 
heated, and the journal end of the axle was twisted completely off. 
The wheel that was freed kept rolling, and that at the other end of 
the axle dropped to the sleeper; but the carriage was prevented 
from falling by the two wheels behind. A platelayer at Langley 
saw the box firing, and got the signalman there to telegraph to 
West Drayton, but Hayes was reached before the train was 
stopped, At this station the passengers were transferred to the 
foremost carriages, and the injured coach was left behind. The 
train ran over a mile with the wheel off. 


REFERRING to the tests of locomotive engines with a 
view to testing the superior economy of the compound system, the 
Railroad Gazette says :—This suggests a fact relative to compound 
locomotives to which our attention has again been called, this 
time by Mr. H. H. Westinghouse, who has probably experimented 
more with compound stationary engines of sizes differing but 
little from lécomotive dimensions than any other manufacturer in 
this country, and as much as any other in the world, unless it be 
the Willans Engine Company, of England, which has made a 
speciality of triple-expansion stationary engines. The Westing- 
house engine experiments show conclusively that with a plain, non- 
condensing, compound engine it matters but little, so far as 
economy 1s concerned, whether the cut-off in the high-pressure 
eylinder be at t*.ree-fourths or one-half stroke, and that a decrease 
of the cut-off below half-stroke rather decreases than increases the 
economy; and further, that below one-half stroke a throttling 
governor is quite as economical as an automatic cut-off, so far as 
the high-pressure cylinder is concerned. Some tests made a few 
years since at the Massachusetts Institute of Technology showed 
that at carly cut-offs it was quite as economical to throttle the 
steam as to use the automatic cut-off, and that at very early cut- 
offs the throttling plan was the more economical. 


Ix view of the application to Parliament for the 
absorption by the North British Railway Company of the Glasgow 
and South-Western Railway, an important agreement, which is 
scheduled to the Bill, has been entered into with the Midland 
Railway Company. Under this agreement the Midland Company 
consent to support in Parliament the proposed amalgamation of 
the two railways in question, who, on their part, agree to forward 
annually, by the Midland route, a minimum proportion of English 
traffic under their control, from Glasgow and places west thereof, 
equal to the aggregate proportion of the traffic already forwarded 
by both railways, calculated on a three years’ average prior to the 
lst January, 1889. The Midland Company further agree to make 
a fixed monthly payment to the amalgamating companies—based 
on a three years’ average—in lieu of the hitherto fluctuating 
payment relative to the apportionment of through traffic. On the 
other hand, the amalgamating companies agree to maintain express 
passenger and goods train connections with the Midland services at 
Carlisle, and also to work passenger trains between Balloch and 
Helensburgh respectively and St. Enoch Station, in connection 
with the Midland morning and evening up and down express trains 
hetween Glasgow and London. It is also agreed to grant the 
Midland Company running powers between Carlisle, Perth, and 
Dundee, over such portions of their system as the Midland Com- 
pany do not at present possess running powers. This agreement, 
which is to be carried out by a joint committee, to be called ‘The 
Midland and North British Through Traffic Committee,” is to be 
construed, in the event of any difference arising, by Lord Grim- 
thorpe or Sir Thecdore Martin, whose decision is to te final. 





| had been 20°6, 21°3, and 21°8 in the three preceding weeks, declined 
| again last week to 21°3. 


| 





‘by surface drainage, and steps were at once taken to prevent such 


NOTES AND MEMORANDA. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
25°6 per 1000 of their aggregate population, which 1s estimated at 
9,715,559 persons in the middle of this year. ‘The rate varied from 
16°5 at Cardiff to 43°7 at Bolton. In two other towns it exceeded 
40 and in six 30, 


In London, 2560 births and 1802 deaths were registered 
last week, The annual death rate per 1000 from all causes, which 








In Greater London, 3380 births and 2248 
deaths, about one every four and a-half minutes, were registered, | 
corresponding to annual rates of, 30°6 and 20°4 per 1000 of the | 
estimated population, 


AT a recent meeting of the Paris Academy of Sciences, | 
a paper was read on ‘The state of the Magnetic Field in Con- | 
ductors of three Dimensions,” by M, P. Joubin, The results of | 
these researches, which agree with experience, show that the | 
magnetic field produced by a current exists in the medium 
traversed by the electric flux as well asin the exterior medium. | 
Another paper was read on ‘‘The Mechanical Actions of Variable | 
Currents,” by M. J. Borgman. In reproducing, with the limited | 
resources of a laboratory, the interesting experiments exhibited by | 
Prof. Elihu Thomson at last year’s Exhibition, the author has | 
obtained some fresh results, which he described, 
| 


In a recent number of the Comptes Rendus is a paper | 
“On the Electrical Resistance of Iron and its Alloys at High | 
Temperatures,” by M. H. Le Chatelier. The electrical resistances | 
for a considerable range of temperature of a number of iron 
alloys have been examined. When the results are graphically 
shown, the curve for ferro-manganese—1]3 per cent. Mn.—is found 
to be regular, just as is the case with platinum or platinum- 
rhedium alloy, while the curves for mild and hard steels show 
distinctly two singular points at 820deg. and 710deg., and a 
silicon steel--Si = 3 per cent..-shows the former only. Ferro- 
nickel -25 per cent. Ni--behaves very peculiarly, as below 
550 deg. two modifications having quite distinct properties exist, 
and nickel itself shows a sudden change of curvature at 340 deg. 


THE value of metallic products of the United States 
in 1888 is given as follows by the Engineering aud Mining 
Journal : — Pig iron, 6,489,738 long tons, 107,000,000 dols. spot 
value; silver, 45,783,632 troy ounces, 59,195,000 dols. coining 
value; gold, 1,604,927 troy ounces, 33,175,000 dols. coining value ; 
copper, 231,270,622 lb., 33,833,954 dols. value at New York; lead, 
5 tons of 20001b., 15,924,951 dols. value at New York; zinc, 
903 tons of 2000 1b., 5,500,855 dols., at New York; quicksilver, 
0 flasks, 1,413,125 dols., at San Francisco; nickel, 195,182 Ib., 
18dols., at Philadelphia; aluminum, 19,000]b., 65,000 dols., 
at Philadelphia; antimony, 100 tons of 2000]b., 20,000 dols,, at 
San Francisco; platinum, crude, 500 troy ounces, 2000 dols., at 
New York; total, 256,245,403 dols. | 


Dr. Sepawick SaunpeERs, the medical officer of health | 
and public analyst for the City of London, has presented his | 
report for 1889, 249 analyses were made during the year, giving a | 
proportion of 202 persons to each sample examined, and of these | 
only eight—namely, six of milk and two of water—failed to reach | 
the prescribed standard. Periodic examinations of the New River | 
Company’s water supply to the city, and of the various artesian | 
wells, gave very satisfactory results, and in the only two instances | 
where pollution existed it was directly traceable to contamination 












waters from being used for potable purposes. Adulteration in 
groceries, drugs, &c., would appear to be practically non-existent 
in the City, since none of the various samples failed to pass the test 
as genuine, 


Tuer Royal Society of New South Wales offers its 
medal and a prize of £25 for, amongst other things, the best 
communication, if of sufficient merit, containing the results of 
original research or observation upon each of the following sub- 
jects:—The silver ore deposits of New South Wales; on the 
occurrence of precious stones in New South Wales, with a descrip- 
tiop of the deposits in which they are found ; to be sent in not 
later than May Ist next. The meteorology of Australia, New 
Zealand, and Tasmania; anatomy and life history of the Echidna 
and Platypus; the microscopic structure of Australian rocks ; to 
be sent in not later than May Ist, 1892. On the iron ore deposits 
of South Wales; on the coals and coal measures of Australasia. 
The competition is not confined to members of the Society, nor to 
residents in Australia. 


At the last meeting of the Meteorological Society, a 
paper was read on ‘‘ Observations of the Motion of Dust, as I}lus- 
trative of he Circulation of the Atmosphere, and of the Develop- 
ment of Certain Cloud Forms,” by the Hon. Ralph Abercromby, 
F.R. Met. Soc. The author has made numerous observations on 
the motion of dust in various parts of the world, especially on 
deserts on the west coast of South America. He finds that the 
wind sometimes blows dust into streaks or lines, which are analo- 
gous to fibrous or hairy cirrus clouds; sometimes into transverse 
ridges and furrows, like solid waves, which are analogous to certain 
kinds of fleecy cirro-cumulus cloud ; sometimes into crescent-shaped 
heaps with their convex side to the wind, which are perhaps 
analogous to a rare cloud form called ‘‘ mackerel scales ;’ some- 
times into whirlwinds, of at least two, if not three varieties, all of 
which present some analogies to atmospheric cyclones; sometimes 
into simple rising clouds, without any rotation, which are analo- 
gous to simple cumulus topped squalls; and sometimes into forms 
intermediate between the whirlwind and simple rising cloud, some 
of which reproduce in a remarkable manner the combination of 
rounded, flat, and hairy clouds that are built up over certain types 
of squalls and showers. Excessive heating of the soil alone does 
not generate whirlwinds, they require a certain amount of wind | 
from other causes to be moving at the time. The general conclu- 
sion is that when the air is in more or less rapid motion from 
cyclonic or other causes, small eddies of various kinds form them- 
selves, and that they develope the different sorts of gusts, showers, 
squalls, and whirlwinds. 





On the physics and chemistry of the Challenger expedi- 
tion there is an excellent article in the last number of Natwre. 
Special reference is made in it to the work of Van der Waal on 
the continuity ef the liquid and gaseous states; and Professor 
Tait is very vigorously called to account for his omission 
to refer to this work in tke Challenger report, or for not 
knowing of the work when he wrote the report. There is also a 
significant and amusing reference to Professor Tait’s book on 
‘* Heat.” Other indications of a lack of admitted acquaintance 
with what has been done by others are not wanting. Taking 
p(e¢ — a) = constant, as the equation to the isothermal of a gas, and 
assuming that it applies approximately to a liquid, the author con- 
cludes ‘‘ that water [at Odeg. C.] can be compressed to somewhat 
less than three-fourths of its original bulk, but not further.” He 
adds that ‘the whole of this speculation is of the roughest cha- 
racter,” but makes no reference to the converging lines of evidence 
which indicate that liquids could be compressed to from 0-2 to 0°3 
of their bulk at ordinary temperatures and pressures. The follow- 
ing values are found by different methods for the volume of the 
matter in the unit volume of water under standsrd conditions :— 
Deduced from observations on the refractive index of liquid water 
(1. Lorentz), 0°2061; deduced from observations on the refractive 
index of water-vapour (L. Lorentz), 0°2068; deduced from the 
molecular volumes of Hy and O, obtained from refractive index or 
specific inductive capacity, 0°23; deduced from the molecular 





volumes of Hy and air given by Van der Waal’s theory, 0°33. 
Professor Tait’s value is 0°717, 


MISCELLANEA. 


Tur London Association of Foremen Engineers and 
Draughtsmen give their annual dinner on Saturday, the 15th, at 
the Cannon-street Hotel, Mr. W. H. White, Director of Naval 
Construction, in the chair. 


Last week the Forfarshire Road Trustees had under 
their consideration the appointment of a road surveyor for the 
Forfar district. Mr. George Wyllie, surveyor, Coupar-Angus, 
was, we are informed, awarded the position. 


Ir is reported that the owners of the leading smelting 
works of the United States have formed a trust with a capital of 
25,000,000 dols., the object being, it is said, to place their interests 


| beyond the control of the Lead Trust. 


Tur United Asbestos Company, Limited, have removed 


| from Queen Victoria-street to more commodious premises at Dock 


House, Billiter-street, London, E.C., lately in the occupation of 
the East and West India Dock Company. 


Tue Cardiff Coal Trimmers’ Benefit Society hada stormy 
meeting this week ; questions of ‘‘ ton and turn” and relations with 
‘‘hobblers” have caused some disquietude. The latest strike in 
Cardiff has been of a novel character—amongst the women un- 
loading potatoes. They demand 2s. 6d. instead of 2s. per day, 
and upon one occasion during the week kept fifteen vessels from 
being unloaded. 

A LARGE and influential deputation attended from 
Doncaster on Wednesday to present an invitation to the Royal 
Agricultural Society to hold the show of 1891 in that borough. 
The site offered for the show was the famous Town Moor, and a 


| list of subscriptions already promised towards the local funds 
| amounting to £4000 was laid on the table. 


The council resolved 
that the invitation be accepted, and that the show of 189] be held 
at Doncaster. 


THE manufacture of ordnance on the Tyne has hitherto 
been exclusively in the hands of Messrs, Armstrong, Mitchell and 
Co., but it is officially reported that Sir C. M. Palmer and Co. are 
about to open a department for the manufacture of ordnance and 
gun carriages. The management of the new ordnance works has 
been confided to Colonel English, R.E., now of Woolwich. Opera- 
tions are to be commenced as soon as possible, but the scheme is to 
be brought into existence without making a call upon the present 
shares. The shareholders will have the first opportunity of 
subscribing the large amount of capital necessary for the new 
departure. 


THE new vessels launched from the Clyde shipbuilding 
yards in the past month aggregated 38,192 tons, as compared with 
17,740 in the same month of last year, and 5250 tons in February, 
1888. The output of the first two months of the year has reached 
56,722 tons, which is the largest that has taken place in any corre- 
sponding period in the history of the trade, comparing with 31,270 
tons in the first two months of last year, and with 18,286 in 1888, 
But while the tonnage launched is thus exceptionally large, the 


| new orders received have been quite inadequate to supply its 


place. Only some 3000 to 4000 tons of new shipping has been 
placed, and the prospects of the trade are at present not very 
encouraging. 


THE ultimate fate of the two great French engineering 
enterprises—the Panama Canal and the Corinth Canal—is 
occupying considerable attention in Paris, owing to the steps 
that are being taken for their resuscitation. The future course 
to be taken with regard to the Panama Canal will not be known 
until about the middle of May, when the decision of the 
Commission upon the report of the engineering delegates to the 
works is issued. The delegates have been extremely reticent with 
regard to their recommendation, and this fact is generally regarded 
as adverse to the completion of the canal upon the lines laid down 
by M. de Lesseps. In the meantime M. A. Monchicourt has been 
appointed as liquidator with M. Brunet. 


THE Bute Docks Company’s tippers, in conjunction 
with Messrs. Worms, Josse, and Co.’s trimmers, did, by means of 
the movable tips on the west side of the Roath Basin, last week 
some remarkable work in coal shipping. The steamship Byron, 
carrying 3104 tons, commenced loading on Monday afternoon, and 
finished on Tuesday afternoon, The steamship Syria followed and 
took 3002 tons, finishing on Wednesday afternoon. The steamship 
Arbib Brothers then went into berth to load 4246 tons, and finished 
on Thursday evening. The three steamers were loaded in succes- 
sion at the same loading berth, and only occupied it seventy-three 
hours altogether, in which time they received 10,250 tons of coal. 
This is a shipment rate of over 1,000,000 tons a-year, from a load- 
ing berth for one steamer. The time actually occupied in loading 
the 10,250 tons was only twenty-nine hours. The movable tips 
referred to were constructed under Taylor’s patent. 


Tue land of liberty manages some things rather badly. 
Street cleaning by private contract on a large scale has been 
tried both in New York and Philadelphia, and it has always 
ended in lamentable failure both in economy and general efficiency; 
but the American Engineering News says ‘the reason therefor is 
= enough. Instead of the honest work now performed on 

roadway, for private paymasters and under their personal inspec- 
tion, in the cases mentioned it took but little time for the municipal 
faction to transform the working force into a political pension 
bureau and the contractors into second-rate political leaders. It 
was practically the same condition of affairs which exists in the 
public departments, where every employé regards his position as a 
reward or bid for political service. Politics and good work never 
will mix well together ; and it is after all merely a matter of form 
whether our streets are cleaned by private contract or by the 
direct employés of the city. Honest constant work, under rigid 
and intelligent supervision, is the only thing that will keep our 
streets really clean ; and the one remedy that we can suggest is to 
remove this service out of the realms of politics by reorganising it 
on a basis as near as possible like that of our present police system. 
Put a good man at the head of it and keep him there during good 
behaviour, and let master and man understand that efficient work 
is the only measure of permanent employ.” 


On Wednesday a demonstration was made of the work- 
ing of the electro-motives and their two carriage trains on the City 
and Southwark Subway. _For some time these have been at work 
by means of current supplied by a dynamo and engine, tempora- 
rily placed at Great Dover-street, near the station in that street on 
the new line. As it is now proposed to move this plant, the 
exhibition of the running of the electro locomotives was made, 
the permanent plant at Stockwell being not yet ready. One of the 
locomotives used was fitted with two Manchester armatures, 
each geared by steel pinions to steel idle wheels, which in their 
turn drive pinions which work the wheels on the driving axles. 
There is another locomotive in which the armatures are placed 
direct on the driving axles. The electro-motives weigh about 
11 tons, and are proposed for running at a maximum of twenty- 
five miles per hour, with two long carriages on bogies. The current 
is conveyed by an iron insulated rail, and taken off by a slipper in 
front of the locomotive. It is an inverted channel iron on glass 
insulators. The locomotive is fitted with the Westinghouse air- 
brake. It attained a speed of about twenty miles an hour, between 
King William-street and the Elephant and Castle, a distance of a 
mile and a quarter. The number of visitors carried was about a 
hundred, and with this load the locomotive dealt easily, the 
distance from the Elephant to King William-street being covered 


| in about five minutes, 
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PUBLISHER'S NOTICE. 


FORTH BRIDGE. 
* Rolled copies (suitable for framing) of the Four-page Engraving 
4 .* come BRIDGE, issued with our deat eer of 


December 13th last, can be had, prive 1s., post free. 


** With this week's number is issued as a Supplement a Four-page 
. : : & 

»araving of a Compound Express Locomotive, North-Eastern 

Engraving 7] } ve, / ‘ 

Railway. Every copy as issued by the Publisher contains this 


Supplement, and subscribers are vequested to notify the fact should | 


they not receive it, 
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5 | Rivetters 


| MEETINGS NEXT WEEK. 

Tue Institution oF Civit, ENGINEERS.—To-day (Friday), at 7.30 p.im., 
Students’ meeting. Paper to be read:—‘‘Telephonic Switching,’ by 
Mr. C. H. Wordingham, A.K.C., Stud. Inst. C.E. Monday, 10th inst., at 
12 noon, Students’ visit to the s.s. Jumna, of the British India Associated 
Steamers, Limited. Meet atshed No. 21, Central Station, Royal Albert Dock. 
Tuesday, 11th inst., ordinary meeting, at 8 p.m. Papers to be discussed :— 
“The Hawkesbury Bridge, New South Wales,” by Mr. C. O. Burge, M. Inst. 
| C.E.; “The Construction of the Dufferin Bridge over the Ganges at 
Benares,” by Mr. F. T. G. Walton, C.I.E., M. Inst. C.E.; ‘‘The New 
Blackfriars Bridge on the London, Chatham, and Dover Railway,” by 
Mr. G. E. W, Cruttwell, M. Inst. C.E. 

InstiTUTION OF ELECTRICAL EnGingeRS.—Thursday, March 13th, at 
the Institution of Civil Engi 8, Westminster, 8.W., ordinary meeting, 
at 8 p.m. Adjourned discussion on the following papers :—‘‘ The Theory 
of Armature Re-actions in Dynamos and Motors,” by Mr. James Swin- 
| burne, Member; and “Some Points in Dynamos and Motor Design,” by 

Mr. W. B. Esson, Member. 
| Liverpoo, Encingerina Society.—Wednesday, March 12th, at the 

Royal Institution, Colquitt-street, at eight o'clock. Adjourned discus- 
| sion on Mr. Charles H. Yeaman’s paper, entitled ‘‘ Notes on Central 
| Station Electric Lighting,” which was read before the Society on the 29th 
January last. The paper deals with the most recent developments of 
central station electric lighting as practised in Great Britain. 

Tue Sanitary Institute.—A sessional meeting of the Institute for 
| 1889-00 will be held at the Parkes Museum on Wednesday, March 12th, at 
| 8 p.m., when a paper will be read on ‘‘ The Sanitary Condition of Japan,” 
| by Mr. W. Kinninmond Burton, Professor of Sanitary Engineering at the 

Imperial University, Tokio, Japan. The paper will be followed by a 
| discussion. 

Royat Institution.—The evening discourse on Friday, March 14th, will 
| be given at nine o'clock by Professor T. E. Thorpe, Ph.D., F.R.S., 

M.R.1., on ‘* The Glow of Phosphorus.” Afternoon lectures next week, at 

three o'clock :—Tuesday, Professor G. J. Romanes, F.R.S., M.R.I., on 

“The Post-Darwinian Period.” Thursday, Mr. Frederick Niecks, on the 








”) | “ Early Developments of the Forms of Instrumental Music,” with musical 


| illustrations. Saturday, March 15th, the Right Hon. Lord Rayleigh, 

F.R.S., M.R.L., on “ Electricity and Magnetism.” 

Society or Arts.—Tuesday, March 11th, at 8 p.m.: Applied Art Section. 
“The Claims of the British School of Painting to a thorough Representa- 
tion in the National Gallery,” by Mr. James Orrock, R.1.—Wednesday, 

| March 12th, at 8p.m.: Ordinary meeting. ‘‘ The Chemin de Fer Glissant, 

or Sliding Railway,” by Sir Douglas Galton, K.C.B., D.C.L., F.R.S.— 
| Thursday, March 13th, at 5 p.in.: Indian Section. ‘ Agriculture and the 
State in India,” by Mr. W. R. Robertson.--Saturday, March 15th, at 
3p.m.: Popular lectures. ‘‘ The Atmosphere,” by Professor Vivian Lewes, 
Lecture I, 

NortTH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—The 
| sixth general meeting of the session will be held in the Lecture Hall of 
the Literary and Philosephical Society, Newcastle-upon-Tyne, on Monday, 
March 10th, at 7.35 pm. (1) Minutes of the last general meeting will be 
submitted for confirmation. (2) The ballot for new members will then be 
| taken. (3) Discussion on paper by Messrs. Kilvington and Taylor on 

* Boiler Furnaces.” (4) Paper on “ The Institution's Rule for the Nonnal 

Indicated Horse-power of Marine Engines and Boilers,” by Mr. R. L. 
| Weighton. 

Junior ENGINEERING Society.—Friday evening, 14th inst., at the West- 

| minster Palace Hotel, Victoria-street, 8.W., at 7.45 p.m. Paper to be 

read:-‘* Hydraulic Machine Tools,” by Mr. A. H. Tyler, Stud. Inst. C.E. 
| Synopsis :—Introduction—The limits of pressure—Cup and V leathers 
Design of framing and defects of steel castings— Details of ram 

and drawback— Distributing valves—Suspending gear of portable rivetters 

—Portable and fixed rivetters—Desecription of a large rivetting plant at 
| Rotterdam—Pumps and accumulators—Direct pumping—Hydraulic 

gantry aud cranes—Flanging press—Gland packings--Forging presses 
Hydraulic lift and jiggers.— Saturday afternoon next, Sth inst., visit the 
London Hydraulic Power Company's pumping stations:—No. 1, at Falcon 
Wharf, Blackfriars, near the bridge; No. 2, at Millbank-street, West- 
minster, near the Houses of Parliament. The party will meet at three 
o'clock to view No. 1 pumping station, and will proceed thence to West- 
minster. 








DEATHS. 

| On the 4th March, at Queenwood, Gipsy Hill, ALFRED Penny, M.I.C.E., 
late of Beckenham, Kent, and 20, Abingdon-street, Westminster, in his 
7th year. 

On the lith January, at St. Kilda, Melbourne, Francis SHELDON 
CHITTENDEN, Assoc. M. Inst. C.E., Victoria Railway Department, and 
late of Kingston-on-Thames, aged 44. 

On the 24th ult., CHAR Witiiam Harpinoe, C.E. (many years 
| Borough Treasurer of King’s Lynn), eldest son of W. D. Harding, of 
| Islington Lodge, King’s Lynn, in his 45th year. 
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with these instructions, 


CHAIN DRIVING BELTS. 
(To the Editor of The Engineer.) 
Str,— We shall be obliged to any reader who will give the names and 
dresses of makers of chain driving belts. 1. AND 
Gloucester, March 8rd. 


GAUGE GLASS FOR PARAFFIN TANKS. 
(To the Editor of The Engineer.) 


Sir,—What would be the best material to use to fit a gange glass in | 


connection with paraffin or benzoline tanks ? 
Neath, March 2nd. 


JUNIOR. 


ASBESTOS MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—I shall be glad if any of your readers would 
of makers of machinery for crushing and openi 
Rochdale, February 27th. 
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FACTORS OF SAFETY IN THE NAVY. 

In our last impression will be found a description of 
H.M.S. Trafalgar, one of the most recent additions to the 
| British fleet. On the same page we gave an account of the 

experiments carried out with her armament. The report is 
in a sense official. The results of the trial are said to 
| be satisfactory in the highest degree, and apparently 
everyone concerned in the design or construction of the 
| ship congratulates himself and his fellow workers on this. 
| We cannot read the report, indeed, without feeling that 
everyone is thankful the trial is over, that no one has 
| been killed, no gun damaged or deck blown up. Now 
| this frame cf mind is not, it appears to us, that which 
the modern naval architect, gun maker, or engineer, 
should enjoy after a trial of a man-of-war. There ought 
to be no occasion for congratulation. The success of the 
| ship, in all respects, ought to be a matter of course—a 
| certainty in fact, tempered with a very remote chance of 
accident. When a locomotive superintendent turns out 
a new locomotive, he does not congratulate himself that 
it does not break down during the first week. The 
| maker of engines in the mercantile marine does not hug 
himself with the thought that nothing goes wrong during 
a trial trip. We do not suppose that Sir John Fowler 
or Sir B. Baker are specially delighted to find that the 
Forth Bridge is an enormously strong structure. The 
| locomotive superintendent, the marine engine maker, 
and the bridg: builder, aim at attaining certain results, 
;and if they did not attain them, they would be 
astonished and disappointed. One or two failures would 
lead to professional ruin, indeed. But there is nothing 
at all approaching to this certainty about the Navy. No 
one seems to know whether anything will do what it is 
| intended to do. If it is a hydraulic buffer, for example, 
there is jubilation if it takes up recoil without pipes 
| bursting. It is a matter for wonder and delight if a gun 
when fired does not rip up the decks. As for the engine 
and boiler rooms, anything may happen in them, either 
a success or a failure. All this seems wrong, and is cer- 
tainly perplexing. There is not less talent, or skill, or 
| industry, or money available in the construction of ships 
| and engines and guns, than there is in any one of dozens 
of other undertakings. Why should the results of ‘their 
| expenditure be so different ? 
| The answer is, we think, that there is a great deal tco 
| much attempted, and that consequently the factor of 
safety is almost unknown in naval matters. There is no 
margin left for contingencies, and in this the British Navy 
stands out, we think, in strong contrast to the result of 
all other work done in Great Britain, always excepting 





the performances of the jerry builder. Instances and 
examples crowd upon us. We may select one or two. 
A certain class of small ships was produced intended to 
possess high speed; it was perfectly well known that the 
required speed could not be obtained with less than about 
4£00 indicated horse-power ; it was also well known that 
such a power could not be exerted without putting a 
severe strain on the hull. But the hulls of these ships 
were made of such light seantling, that when the engines 
got near the required power they threatened to pull the 
vessels to pieces. The trials had to be stopped, and the 
hulls will have to undergo a costly process of strengthen- 
ing. Itis clear that no margin of safety was allowed. 
It is not necessary to say anything about boilers and 
engines. It has been tardily admitted that the attempt 
to reduce weight was pushed to a ridiculous extreme with 
disastrous consequences. Concerning guns, perhaps the 
les, said the better. But let us look at the report of any 
trial of gun carriages, and what do we find? Either that 
there has been a failure of some kind in some detail, or 
that there has been a perfect success, which fills every 
one with surprise. The Trafalgar is fitted with heavy 
guns which she is intended to fire, otherwise wooden 
dummies would be much cheaper and would be easier to 
carry. Yet it was only on the most urgent repre- 
sentations of Mr. White that the authorities consented 
to have these guns fired in any way that might possibly 
injure the ship. If these guns are specially mounted for 
firing over the decks, it seems evident that the decks 
should be made specially strong to withstand the effect 
of the air blast. We learn, however, from the report 
that the decks only just withstood the shock and no more. 
A deck beam was forced down 2in. and a stanchion 
was broken. Just fancy what would be said if a railway 
bridge intended to carry a certain load deflected 2in. 
when that load was put onit. Obviously, there is no 
sufficient factor of safety allowed in the deck beams of 
the Trafalgar. Immunity from injury can only certainly 
be secured by taking great care not to fire the big guns. 

We know quite well what the excuse or apology or ex- 
planation will be. It is that if stronger beams had been 
used, they would have represented more weight than 
could be spared to them. It isthe same thing all through 
—more is aimed at than can possibly be secured, and this 
is, we think, a most mischievous policy. It is perfectly 
well known, for example, that in a squadron of men-of- 
war, the breakdown of one may render the others practi- 
cally useless. It is agreed, however, that out of half-a- 
dozen ships the chances are that only one will break 
down, and that it is worth while to give up the margin of 
safety and take chance, rather than make the whole 
squadron slower. It is only necessary to state this pro- 
position to render its absurdity manifest. The attempt to do 
too much is the cause and source of nearly all the troubles 
that beset our ships of war. It is high time that the 
imperative necessity of providing a factor of safety in the 
Navy was recognised. The results might, in the first 
instance, be regarded as vexatious, but in the long run 
they would be satisfactory. Our guns burst because they 
are overloaded; our gun carriages fail because they are 
not heavy enough, and therefore not strong enough to bear 
the strain put upon them; our boilers leak because they 
are expected to make too much steam; our engines break 
down because they are overdriven. It is not that the 
guns and carriages and boilers and engines are not as good 
as it is possible to make them. The failures are all due 
to the insane desire to make a fine show on paper, and to 
get results which can only be had by running excessive 
risk. What would be thought of a railway company 
which called for tenders for a great bridge over a deep 
river, and insisted that the weight of the bridge should be 
so small that the steel should be stressed to fifteen tons 
on the square inch? A course precisely analogous to this 
is pursued in the Navy; and the most strenuous exer- 
tions of men who are not afraid to face facts will be 
required to prevent the perpetration of a most mischiev- 
ous policy. 

The principal agent in eliminating the factor of safety 
is, no doubt, the desire to keep down the weight. But, 
can it be said that we have really attacked this weight- 
problem in the proper way or the right spirit? Is it not 
rather a fact that weight has been piled up because a 
multitude of interests have had to be considered? The 
naval architect and the engineer have not been left a free 
hand, and adventitious structures of all kinds are added 
here and there as the work proceeds. It is not remark- 
able that a ship should float a foot, or even two feet, deeper 
than she was intended. We can quite easily picture the 
state of mind of the naval architect who finds himself 
called on to put weight into a ship that he never contem- 
plated; and how, in his desperation, he will cut and 
carve and reduce here and there and everywhere, until 
the margin of safety has totally disappeared. It is to be 
hoped that our new ships will be completed as designed ; 
and, we believe it is not too much to say that on this 
point, the Chief Constructor’s Department is very firm. 
We may say—not in a a spirit of censure—that with much 
of the criticism to which our ships and guns and engines 
are submitted we have little patience, because it is at 
once ignorant and exasperating. But, on the other hand, 
it is part of our province to direct attention to the failures 
of the past in order that they may not be repeated in 
future; and it can dono harm, and may do much good, to 
tell the official man exactly how official congratulations 
strike a non-official journal. It does not appear to bea 
reasonable thing that naval men and architects should be 
delighted to find that a big ship can fire big guns, with full 
charges, without hurting herself or her crew. If a proper 
factor of safety existed, there could Le no possible reason 
for anticipating anything else. Akout joyful surprises 
nothing would ever be heard; they would cease to exist. 


VALUE OF THE LONDON WATER COMPANIES. 

Tue Corporation of the City of London are not 
disposed to let the question of the water supply rest 
where it is. They have resolved on promoting a public 
in juiry into the subject, and in order that the result may 
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carry due weight they are anxious that the Government 
should appoint an expert to conduct the proceedings. 
For the purpose of defraying the cost the Corporation 
are prepared to expend £2000. This sounds rather 
small for so important an undertaking, and rather 
suggests the idea that the scope of the inquiry is to be 
somewhat limited. The County Council, who think it 
is only due to their dignity that they should be in 
possession of the water supply as well as of sundry 
other things, are about to ask Parliament for permission 
to spend £5000 of the ratepayers’ money, City and 
metropolis alike, for a similar purpose. The Council, it 
is to be observed, seek power to * negotiate” as well as 
to inquire, and are feeling their way towards getting the 
power of purchase. The authorities of the City are 
more particularly impressed with the cost of the supply, 


and are annoyed with the system whereby the water rate | 


of business premises is levied on the basis of rateable 
value. Warehouses use little water, but pay big 
rates to the New River Company, and the consumers 
are looking about them for some kind of deliver- 
ance. The Commissioners of Sewers have been trying 
for the last three years to sink an artesian well, 
but have not yet succeeded in getting any water; 
and when they get it, if ever they do, it is not very clear 
that they will be able to do anything more with it than 
supply their own property and give the rest away. The 
New River Company will not be easily frightened, and it 
is interesting to observe that the day before the Court of 
Common Council resolved on setting up a public inquiry 
on the water question, the fraction of an adventurer’s 
share in the estates and interests of the New River was 
sold by public auction at a price representing nearly forty 
years’ purchase. A rate of interest equal to no more 
than 23} per cent. per annum does not appear very 


encouraging, but there is a tempting prospect held out to | 


the investor. The revenue of the New River Company is 
continually increasing, and there is no statutory limit to 
the dividend. Of all sources of income, there is nothing 
better than a share in the New River Company. The 
revenue comes not only from water, but from houses and 
lands. The Company possesses large and important 
estates in London, and in the counties of Middlesex and 
Hertford, the entire area extending over hundreds of 
acres, capable of yielding splendid revenues in days to 
come. Already fifty acres are covered with buildings in 
the heart of London, and the ground rents now received 
will in twenty years begin to give place to the rack rents, 
consequent on the falling-in of the leases. 

When terms were arranged in 1880 for transferring the 

London water supply to a publie authority, the landed 
property of the New River Company was not included in 
the bargain. But the magnitude of the revenue from the 
water rates is itself remarkable, as also the rapidity of its 
growth. A statement has been issued showing that the 
income from ‘ water rents for houses and trade, watering 
streets, water sold in bulk, and income from other 
sources,” has never decreased during the last twenty 
years. How these sums are made up we do not know. 
They exceed in amount anything obtainable from official 
sources. But taking the net water rental of the New 
tiver Company as certified by the Local Government 
Board, we find a decrease exceeding £2000 in 1883, and 
again in 1885. But still there is the fact of a rise from 
£400,516 in 1880 to £453,016 in 1888. The dividend paid 
is now more than 12 per cent. on the nominal value of 
the shares. It is also stated that whereas the dividend 
paid on an entire share in 1868 was £1340, that for 1888 
was £2610. Despite the enormous increase thus exhibited, 
the advance is said to be “ without limit as to future pro- 
gression.” But it is this kind of progress which threatens 
the very existence of the Metropolitan water companies. 
In the statement promulgated by the eminent firm which 
effected the recent sale of the New River shares, we meet 
with certain candid and some very glowing statements, 
which, although designed for business purposes, are 
so far correct that they seem rather perilous, as likely 
to excite a feeling of antagonism, and to bring about 
some drastic measure for extinguishing so profitable a 
monopoly. The cause of the increasing income is 
said to be not only the extension of the metropolis, 
but the improvements effected in it, and the conse- 
quent rise in the annual value of the property on 
which the water rates are charged. It is added that 
“continuous extension and improvement in the future, 
even if, perhaps, not so rapid, must conduce to a 
corresponding increase.” No one need object to an 
increase in the Company's revenue consequent on an 
extension of the metropolis; but the feeling is otherwise 
when a mere rise in the assessment is accompanied by 
an increased charge for the water supply. The water 
companies are technically justified in taking the benefit of 
every rise in rateable value; but while they are thus 
acting within their rights, this process is doing more than 
anything else to bring about a crisis in the history of the 
question. No doubt the water is better in quality than 
it was some time ago; but there has been no great 
change in the last eight years, and yet in that period we 
find water, on the whole, getting dearer. There are 
exceptions to the rise in price, for four out of the eight 
metropolitan companies charged less in 1888 than in 
1880, but the other four more than counterbalance this 
reduction, the effect being that water in London has 
risen, in eight years, from £27 16s. per million gallons to 
£29 2s. In the same period the charge for the New 
tiver water has risen from £38 16s. per million gallons 
to £41 10s. The advance in price would have been still 
greater had not the Legislature interposed with the Water 
tate Definition Act of 1885, declaring “ annual value” to 
mean “ rateable value; an enactment in harmony with 
the judgment given in the House of Lords in the famous 
Dobbs’ case in 1883, though we must conclude that the 
new Act went somewhat further, as otherwise it would 
not have been required. 

If the London water companies are to be bought up 
and the supply transferred to a public authority, it is 
evident that delay is making the change more difficult. 


Although something has been done to check the growing 
revenue of the companies, still the bare extension of 
London is enough to furnish a serious annual increment. 
The growth of the New River interest is a case in point. 
To enhance the value of the shares in the market, it is 
remarked that building operations are now proceeding 


Hampstead, Hornsey, Finsbury-park, Edmonton, Enfield, 
Cheshunt, and other parts of the northern suburbs, while 
new buildings are constantly rising throughout the com- 
pany’s districts in the more central parts. Attention 
is called to the fact that “it is on this large and 
increasing annual value that the company enjoy the 
right to charge.’ The fact that the New River 
Company has added more than £50,000 to its 
net water rental since 1880 is indicative of the pro- 
cess that is going on. If we include all the companies, 
we tind the total increment to be very nearly £288,000. 
This must be paid for, however ingeniously the terms 
may be arranged. Very good reasons can be given why 
the water supply should remain where it is. But this 
splendid income is a golden bait, and as it grows and 
glitters before the eyes of the London County Council and 
the Corporation, we may be assured that these authorities 
will be anxious to deal with it in some shape or way. The 
so-called “ inquiries” are obviously intended not merely 
to collect information, of which indeed there seems to be 
enough already, but to promote certain designs, such 





We doubt whether the London County Council would 





at the head, and it is rather entertaining, though still 
sufficiently true, to find the property of the company 
spoken of as “a great historic undertaking, beyond the 
reach of fluctuation, possessing in itself all the elements 
of security, regularity, realisability, and improvement, 
combining the simplicity of a Government annuity 
without the dreaded loss of income, the profits of a trading 
corporation without its risks, and the prestige of landed 
proprietorship without its troubles.” 


the energies of the London County Council for the aequi- 
sition of such a prize. It would help to make up for the 
loss of the Coal Duty. 


A WRECK CAUSED BY A LIGHTHOUSE, 


to the progress made with the lighting of the many 
points dangerous to navigation on the coasts of our 
several possessions in the East. It was but lately that 
among such references we named the approaching com- 
pletion of two lighthouses of an important character on 
the shores of Ceylon, the coasts of which island have 
been particularly fatal to vessels. According to a list 
published in the Ceylon Observer, no less than thirty-four 
steamers—including at least five of the fine vessels 
| belonging to the Peninsular and Oriental Company—have 
| been lost since 1857 upon its shores. The importance, 
| therefore, of marking by lighthouses the more dangerous 
| localities along the seaboard of Ceylon will, it is certain, 
| be fully recognised. The two last completed of these 
| have been erected severally on the small island of 
| Barberyn and on the Dondra Head, and a Board of 
| Trade notification, published as far back as October last, 





‘intimated as follows:—‘*Ceylon — Barberyn Island: — | 


| Early in November, 1889, a light, showing a quick white 


| flash every minute, elevation 150ft., will be exhibited on | 
this island in 6 deg. 273m. N., 79 deg. 573m. E. | 


| Dondra Head.—Early in December, 1889, a light, show- 
ing a quick white flash every twenty seconds, elevation 
150ft., will be exhibited on the head—southernmost 
point of Ceylon—in 5 deg. 554m. N., 80 deg. 35} m. E.” 
It is certain from these notifications that every master 
of a vessel would rely upon ascertaining his where- 
abouts by the indications specified on and after the dates 
named. 

It is certainly most astonishing to learn, as we have 
done, that as late as January 16th of the present year 
neither of the beacons referred to in the Board of Trade 
notification had been lighted; nor is it discoverable that 
any intimation of the delay in doing so had been either 
conveyed to the maritime authorities of Ceylon or notified 
in the Board of Trade home publications. Had the first 
course been followed, proclamation of that delay would 
in the ordinary course have appeared in the local Govern- 
ment Gazette; while in the second case every precaution 
would have been taken to make known the fact of it 
throughout all shipping ports. Owing to want of any 
intimation that to the intentions of the Board of Trade 
effect could not be given, the s.s. Norsa, while on a 
voyage from Middlesbrough to Madras with a cargo of 
coke and railway material, was wholly lost on the coast 
near to Barberyn. The commander of that ship, Captain 
Lilienskjéld, pleads that, seeing no light in the position 
named at Barberyn, he concluded that he was well away 
from the shores of Ceylon, and, the night being very foggy 
with squally weather, no evidence of the ship's proxi- 
mity to danger was apparent before she struck in the 
position where she now lies a total wreck. The Norsa 
is a new vessel of about 1800 tons burden, built only in 
last year, and at the time of her loss was on her maiden 
voyage. She was owned by Messrs. Herskind and Wood, 
of West Hartlepool, and we may be sure that those 
gentlemen, or the underwriters with whom they had 
insured the ship, will demand that the fullest inquiry 
shall be made into the allegations we have above given 
upon the authority of what has appeared in the papers 
published in Ceylon. 

So far for the facts as they have as yet received pub- 
licity. It will be admitted, we feel sure, that unless they 
can be controverted a very grave responsibility will rest 
upon those officials of the Board of Trade whose duty it is 
to see that every possible publicity is given to all matters 
connected with the marks under the protection and 
guidance of which ocean navigation is carried on. The 
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dates we have quoted show—if the allegations made can be 


with enormous rapidity in the districts of Highgate, | 


as may not tend in all respects to benefit the public. | 


manage the affairs of the water supply so well as | 
the companies have done. The New River Company stands | 


This combination | 
of an Elysium and an Eldorado can hardly fail to rouse | 


WE have on several occasions in this journal referred | 
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| 
| fully established—how negligent of such duty the vespon. 
sible officials must have been. For the light on Barberyn 
| was advertised to appear early in the November of last 
| year. Until the date—January 16th, 1890—of the Norsa 
| being lost, fully two months must have passed since jt 
| must have been known to the Board of ‘Trade that the 
| promise made by it had not been kept. The telegraph 
would have conveyed notice of the failure throughout the 
world in a few hours’ time; while there was even ample 
time for fuller details than could be given by that agency 
—presuming such to have been necessary—to have been 
dispatched to every port throughout the East by the 
ordinary mail routes. Unless the default alleged is gus. 
ceptible of some explanation which we cannot eyen 
conjecture, a very serious dereliction from duty has 
occurred which must demand the strictest inquiry, 
Unless steps be taken which shall render it—humaniy 
speaking—impossible for such a failure to recur, the 
course of lighting of which we have hitherto spoken jy 
terms of high commendation, may constitute a dangerons 
snare, rather than a safeguard, to the whole navigation of 
the world. 

We are curious to learn what may have been the 
causes which gave rise to the non-illumination of these 
two important lights. As yet, the only explanation we 
have seen has been given by a cursory reference in the 
paper before alluded to, the Ceylon Observer. By that 
journal it has been stated that the non-arrival of the 
expected supply of colza oil was the reason of the default 
made. But surely, considering how many other light- 
houses have been erected in Ceylon, and even failing 
these, those upon the neighbouring shores of India, there 
must have existed ample stores from which a temporary 
supply could have been drawn. Are we to conclude that 
the Board of Trade permits such a hand-to-mouth supply 
only that not even a limited draught on its stores, either 
throughout Ceylon or India, could be afforded? If we 
| are to do this, the fact must constitute a grave reproach 

to the administration of that department. But even in 
| such a case, it can hardly be conceived that for temporary 
| use only some alternative illuminant could not have been 
|found. The island of Ceylon is a large oil-producing 
| country, many kinds of its productions, such as cocoanut, 
| sesame, gingelly, and other seeds or trees, yielding oil ot 
| degrees of fineness, some of which approach in purity the 
| 
} 
| 








standard of colza; and it does appear most extraordinary 
to say the least, that in view of the fact which must, or 
should have been known to those locally in charge of the 
| Board of Trade’s department, of the serious results which 
| the non-appearance of these lights according to notice 
| might entail, some effort was not made to use one or 
| other of the several alternative oils we have named. We 
| by no means desire to prejudice the case which the Board 
| of Trade may have; we can only say that, judging by the 
| facts as these have as yet been made known, its officials 
| will have to make out a very clear one to rebut the state- 
| ments which at present seem to record so heavily against 
| them. 





THE CHEMICAL MANUFACTURE, 


THERE are rumours that a “chemical syndicate "’ is being 
formed to purchase the chemical works of the country, and to 
| deal with them much as the salt trade is being dealt with. 
It is certain that there have been negotiations in progress 
with this end in view, but it is by no means so certain that 
the end will be attained. The different position of the two 
branches of the chemical manufacture will be found to be one 
of the chief obstacles in the way. One of these two—the 
group of makers who use the Leblanc process—can scarcely 
be said to be in a flourishing condition, many of them not 
having, as companies, paid a dividend for some time; and 
as the tendency of prices over a period of years has been 
towards decrease, and as the cost of production has of late 
advanced, the Leblanc chemical manufacture must be looked 
upon as being one that is not profitable to any general extent. 
The production of bleaching powder has been so, but since 
the expiration of the Bleaching Powder Makers’ Association, 
the price of that article has fallen, and shows no sign of 
recovery. But, on the other hand, the makers of alkali by 
the ammonia process have made, and are still making, very 
large profits, and the number of their products is augmenting. 
In this divergent position of the two branches of the chemical 
manufacture, there is, it will be at once seen, a practical bar 
to any union, unless on terms that would allow the further 
growth of the profitable branch of the trade and would check 
that of the branch which cannot now be looked on as 
profitable. Whether there will be any union of either of the 
two branches—-a union of the groups of works—remains to 
be seen. Such a union of, say, the Leblanc makers might 
adjust production so that the output of bleaching powder 
would be under control, and the price might again be raised 
to the profitable rate of a year or s0 ago; but it would be by 
no means so easy to adjust the production of alkali to the 
demand, because there is the competition to be met of the 
makers by the other process. It is a position that is 
surrounded by difficulties, and it is by no means improbable 
that the solution will be found only in that commercial 
competition which in the end adjusts supply to demanc, 
For some years the association of the makers has limited 
the action of that competition; but, despite the limitation, 
the number of the Leblanc makers has decreased in some 
of the centres of production. Whether this decrease will 
continue in the open competition is a question which may be 
postponed whilst the trade revival enlarges demand, but the 
postponement will not be of an indefinite length. 





A SIRIKE AND ITS PERILS, 


Many and grave are the questions which arise out of a 
national strike of miners. We are all familiar with the fre- 
quently pourtrayed picture of a coal famine; the scores of 
colliery villages struck with a stillness as of death, the men 
lounging sullenly about, the women and children begging 
for bread, then the miserable bands of half-starved, yet still 
defiant, miners perambulating neighbouring towns in a piteous 
appeal for help, while the workmen of other industrics, 
deprived of employment through their folly, look on half in 
anger, half in sorrow. Nocoal means no work for at least one 
half of England’s industries, and it means as well incalculable 
suffering for every person who has to earn his bread by the 





sweat of his brow, or whose livelihood depends upon those 
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who do. Closed collieries involve the blowing-out of iron 
{urnaces, the staying of steel-melting, and all the trades of 
iron and steel paralysed as a man seized with the palsy. 
Industrial life would leave the whole land. _ Even our iron 
highways and our canals would be silent. Without coal the 
finest engines 1 the world would be so much useless engi- 
ring lumber; the barge and the bargee might retire from 
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business; and the stateliest ship which sails the sea would 
have to lay up in port, “as idle as a painted ship 
upon @ painted sea.” But there is another aspect 


of the calamity which seems to strike few people. If 
at such a time we should get involved in war, where would 
we be? What cf our matchless fleet, if there was no coal in 
the bunkers? Where would our first line of advance be? 
What of their thunder-speaking guns and impenetrable hide 
of steel and iron? The coaling of England’s Navy is a 
matter of immense magnitude. If the war-cloud burst even 
as the strike was ended, or the strike ended because of 
the war-cloud, the disadvantage to this country would 
he tremendous. It would require weeks to work up 
arrears, and these weeks would be of the most priceless 
importance possibly. meaning all the difference between 
vietory and peace, disaster and humiliation. In such an 
extremity, the Government is as helpless as a private manu- 
facturer Without collieries. Large iron firms, with coal pits 
of their own, can to some extent provide against the huge 
calamity by piling up stocks; but when the evil days of 
dispute between capital and labour devastate the land, the 
comparatively small wants of the private manufacturer can 
not be met. Is it not time this peril was fairly faced? Of 
boards of conciliation we hear much when depressed trade 
afflicts us, but very little when the boom of business arrives. 
It would seem, from a national point of view, as if it were 
more important for the Government to be coalowners than 
to be steel and gin makers. There is so much liberty in the 
land that it is in the power of agitators who happen to be 
“seated in the saddle’ to do enormous mischief to the 
commerce of the country, and to imperil even the national 
safety. If that power cannot be restricted or controlled 
withia reasonable limits, prudent men at the wheel of state 
must devise some other means by which danger of such 
magnitude may be averted. 


THE WORLD'S COALFIELDS. 


Wiri a view to allaying fears as to a rapid exhaustion of 
the coalfields of the United States, and the consequences 
resulting therefrom, the Consul-General of that country at 
Frankfort gives in @ recent report upon the commerce and 
industries of Germany some statistics from a German source, 
to the effect that coal is spread over a large portion of the 
globe, and that ten millions of years will elapse before the 
coal known to exist will be exhausted. The Netherlands, 
switzerland, Sweden, Denmark, Germany, Bohemia and 
Silesia, have 59,000 square miles of coal deposits; Austria, 
Spain, south-west Poland, Portugal, Italy, Greece, Turkey, 
and Persia, have 39,000 square miles; Russia, 22,000 square 
miles; China, 410,000 square miles; at Pekin there are seams 
95ft. thick. India has 35,000 square miles, and Japan, 6000. 
The Falkland Islands, Peru, and Patagonia, have also vast 
coalfields. The larger part of southern Chili is a coal bed. 
Brazil has wide extending coal, with seams varying from 17ft. 
to 25ft. in thickness. Colombia has a cretaceous coal of fair 
quality, and beds of bituminous coal far down under the sur- 
face. Mexico, Vancouver Island, and New South Wales have 
25,000 square miles. Queensland, Western Australia, and 
Victoria, 14,000; New Zealand, 29,000. There are coalfields in 
Tasmania, New Caledonia, Natal, Alaska, and other parts of 
the world, aggregating 100,000 square miles more. The coal 
deposits given do not include any mines already opened, nor 
any coal lands in North America, except those of Alaska and 
Mexico, Africa is also excluded, as nothing is known about 
the coalfields of the Dark Continent. It will be noticed that 
there is no mention of the Belgian, British, or French coal- 
fields in the preceding statistics. 

GAS ENGINEERS AND THE TRADE, 

GaAs engineers are by no means the least influenced class 
of the community affected by the present crisis in the coal 
trade. It is a fact that numerous gasworks in the chief 
centres throughout the kingdom are at present getting very 
short of supplies of coal. Indeed, there are not wanting 
practical authorities who state that a strike at present in the coal 
trade, affecting, as it would do, gas coals, as well as other 
sorts, would, if it were prolonged for a few weeks, very 
soon result in half the towns of England being in dark- 
ness. If such a statement not accepted in toto, 
there yet can be no doubt that the result of the restric- 
tion of output, which would follow upon either a general 
strike, or a general lock-out, would produce the greatest 
inconvenience at large numbers of gasworks. The fuel 
market has of late been in such a condition of uncertainty 
that managers of gasworks, and others responsible for the 
fuel supplies for those establishments, have hesitated to make 
their usual renewals of coal contracts, which are given out, 
asa rule, at the beginning of spring. Instances could be 
cited in which, at the close of January, many gasworks had 
only a week or two's supplies; and what has been done since 
then in the way of getting any more fuel has been, for the 
reason named, largely of a hand-to-mouth character. It will 
thus be seen that gas engineers, no less than ironworks and 
lurnace proprietors, are keenly interested in the current phase 
of the labour question in the coal trade. 
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LITERATURE. 
Transactions of the American Society of Mechanical 
Enginetrs. Vol. X. 1889. Published by the Society, 


New York City. 
[First Notice. ] 

or several reasons the transactions of the American 
Society of Mechanical Engineers possess attractions 
(uite unrivalled by any cognate publication in Great 
Hritain, or, indeed, the continent of Europe. The 
American engineers seem to have solved a difficult 
problem; and the members of this Society not only pro- 
vide valuable papers, but discussions which are really 
worth reading. 'The volume before us is no exception to 
the general rule. Its contents are on the whole 
excellent, and it should be in the possession of every 
engineer who can manage to obtain a copy. It contains 
reports of the meetings held at Scranton in 1888, and 
Erie in May, 1889. It is a big octavo book, admirably 
printed and carefully illustrated; containing a list of 





members which fills thirty-four pages, the total number 
being 985; a copy of the rules; a table of contents of the 
volume; no fewer than 904 pages of the proceedings 
proper, and a general index to all the ten published 
volumes, which index occupies 116 pages. Truly a 
portentous volume, and one which we may, we think, be 
excused from noticing in detail. It must suffice if we 
direct attention to a few of the more prominent subjects 
dealt with, and speak generally of the way in which they 
are handled. 

One of the papers is on a subject little understood, 
namely, the “Stresses on a Cireular Lid Resisting Pres- 
sure,” by Mr. L. H. Rutherford, presented by Mr. F. R. 
Hutton. Mr. Hutton had to design a lid in copper secured 
toa cast iron ring, fora species of boiling kier; and he asked 
Mr. Rutherford as a mathematician to calculate the 
stresses and dimensions. ‘The lid was 73in. in diameter 
and in. thick, and had to stand a pressure of 65 lb. per 
square inch. The subject has been most exhaustively 
treated. No discussion followed, the paper being too 
intensely mathematical for that. 

The American engineers are, above all things, practical. 
They look very carefully indeed at the pounds, shillings, 
and pence side of a question, and with them it signifies 
nothing that a steam engine should be economical if it is 
expensive in other respects. We do not mean first cost. 
Thus, in the discussion which followed a paper on 
“The Use of the Compound Engine for Manufacturing 
Purposes,” the questions handled most freely and fully 
were the effect of taking steam from the receiver for 
steaming the mill instead of from the boiler, and the 
relative cost of steam and water power; and various facts 
were adduced to prove that on the whole steam power is 
in the United States cheaper than water power. Thus, 
for example, in the city of Binghampton, in the State of 
New York, the cotton mill of Messrs. J. P. Noyes and 
Co. has an abundant supply of water all the year round ; 
but from the moment the cold weather sets in, they use 
steam power. Thus, for about one half the year they run 
with coal and the other half with water, and the cost of 
running the mill is just the same in either case. The 
whole subject seems to have been fairly threshed out. 
It is one that does not possess much interest in this 
country, because we have so little water power; but the 
paper contains much useful information concerning 
American mill practice quite apart from water power. 

Mr. Schetiler commenced a paper ona “ Foundry Cupola 
Experience,” which was followed by a useful discussion. 
Then we have next a paper on “ Electric Welding,” by Mr. 
Woodbury. As the subject is now attracting a great deal of 
attention in this country, we shall reproduce this paper and 
the discussion at another time, with one of the tables of 
tests. It will be seen that nothing was said as to the cost 
—a subject with which he have fully dealt in recent 
impressions. 

Professor Thurston supplies a very long paper on the 
“Internal Friction of Steam Engines.” Nothing at all 
resembling his experiments in elaboration has been tried 
in this country. Engines were driven, hot, by another 
engine through a dynamometer, and a great amount of 
information obtained. Thus, ina condensing engine with 
a cylinder 2lin. diameter, 20in. stroke, running at about 
200 revolutions per minute, the frictional resistance was 
7°13-horse power. Of this the main bearing took 3°3-horse 
power ; the piston and rod, crosshead and pins, 1°48-horse 
power; the valve rods and excentric about as much; and 
the air-pumps 0°88-horse power. The general conclusions 
are remarkable and suggestive. We give them here. 

These engines wereall tested to determine whether the previously 
reported increase of internal friction with speed were here to be 
accepted as correct. It was found that the several engines differed 
somewhat in this respect, but that this variation was in all 
cases slight, and in some instances insensible or even reversed, 
the friction decreasing in one case, observably, with increasing 
speed. It was sufficiently evident, for all the engines here 
considered, that this. variation was so unimportant as to be 
negligible. The figures given in the several tables which have 
been presented in the preceding pages are therefore to be accepted 
as not only correct and reliable, but also as not likely to be affected 
by construction or method of operation of engine to such an extent 
as to be inapplicable to steam engines generally. The writer, 
in the light of existing knowledge, would assume that it is the 
rule, with all the usual forms of engine, and under all common 
conditions of operation, that the internal friction of the machine 
is practically invariable with variation of useful work, and that 
it is very nearly independent of the speed of rotation and of piston, 
varying slightly, as a general rule, in the direction of increase 
with increase of speed. This latter principle leads to the con- 
clusion that the friction coefficient of the rubbing surfaces 
decreases with the load on the engine and with increase of pressure 
on them, a result confirmed by numberless experiments of the 
writer and others, independently. With good lubrication, the 
coetiicient of friction rapidly decreases with intensifying pressures, 
and to such an extent as to make the actual resistance to move- 
ment very nearly constant. It is now possible to study the 
reported data intelligently, and to deduce useful and reliable 
conclusions relative to the effect of these new facts upon the 
theory and upon the principles of designing and constructing as 
well as operating steam machinery. The most important item of 
friction waste, in every instance, is that of lost energy at the main 
bearings. In every case it amounts to one-third or one-half of 
all the friction resistance of the engine, the higher figures being 
given by the condensing, the lower by the non-condensing engines, 
except that the first experiment, with the straight line engine, 
gives as high a figure as the condensing engines, a fact due, how- 
ever, rather to the exceptionally low total than to exceptionally 
high friction on the main shaft. The second highest item is, in 
all cases apparently, the friction of piston and rod, the rubbing of 
rings and the friction of the rod packing. This is a very irregular 
item, as would have been naturally anticipated, and amounts to 
from a minimum of 20 per cent. to some higher but undetermined 
quantity. The third item, in order of importance, is the friction 
of valve, in the case of the engines having unbalanced valves. 
This is seen to be hardly a less serious amount than the frictions 
of shaft and of piston. But it is further seen at once that this is 
an item which may-be reduced to a very small amount by good 
design, as is evidenced by the fact that in the straight line engine, 
it has been brought down from 26 to 2°5 per cent. by skilful 
balancing. Ninety per cent., therefore, of the friction of the 
unbalanced valve is avoidable or remediable. The importance of 
this fact is readily perceived when it is considered that not only 
is ita serious direction of lost work and wasted power and fuel, 
but that the ease of working of the valve is a matter of supreme 
importance to the effective operation of the governing mechanism 
in this class of engines. No automatic engine can govern satis- 


 factorily when the valve is unbalanced, and is certain to throw 





much load on the governor. The frictions of crank-pin, of cross- 
head, and of excentrics, are the minor items of this account ; they 
are comparatively unimportant. 

A cognate paper is one by Mr. Charles E. Emery on 
the “‘ Cost of Power in Non-condensing Engines.” This 
is a highly elaborate example of the application of mathe- 
matics to a practical purpose, the requisite data not 
being assumed but determined by direct experiment. Mr. 
Emery’s paper elicited an animated discussion, several 
of the speakers dissenting from his views. One of 
Mr. Emery’s propositions is that the value of a con- 
denser for high-speed engines is practically nothing ; 
but Professor Denton cited certain experiments made 
with a Buckeye engine, working with 90 lb. steam at 284 
revolutions. The arrangements were such that by 
moving a lever the engine could be worked condensing or 
non-condensing without other alterations, and it was said 
that a vacuum of 16in. was productive of economy in 
the ratio of about 100 to 116. That is to say, the power 
remaining unchanged, the feed-water rose from 100 1b. in 
a given time when condensing, to 116]b. in the same 
period when the engine was non-condensing. 

A very curious paper is one by Professor Denton “ On 
the Identification of Dry Steam.” He assumed that if 
steam was suffered to escape in a jet through a small 
tube, and the cloud were photographed, that the photo- 
graphs would indicate a difference according as there was 
more or less water present. An account of the manner 
of making these experiments is given, and copiously 
illustrated by “ process ” reproductions of the photographs. 
These photographs support Professor Denton’s assump- 
tions, as little as 14 per cent. of water making a per- 
ceptible difference. For the details of the ane of 
check we must refer our readers to the paper itself. The 
principal conclusion of the author is that, if a jet of steam 
flow from a boiler into the atmosphere under such con- 
ditions that very little loss of heat occurs through radia- 
tion, and the jet be transparent close to the orifice, or 
even of a greyish-white colour, the steam may be assumed 
so nearly dry that no portable calorimeter can determine 
the percentage of water present. If the jet be strongly 
white, then there is at least 2 per cent. of water in it; 
how much more can only be told by the calorimeter. 

One of the most valuable features in the Transactions 
under notice is the report on topical discussions and 
interchange of data. We have more than once suggested 
the adoption of asimilar system in this country—unfortu- 
nately without effect. The thing is done thus. The 
secretary or a committee, or any member, suggests a 
question for discussion, and it is discussed without any 
reading of papers, and the members who know anything 
about the subject interchange their information. Thus, 
for example, the behaviour of steel formed a subject for 
discussion during the Scranton meeting, and the informa- 
tion supplied was so interesting and valuable on the 
whole that we commence its reproduction this week in 
another page. We must postpone the consideration of 
the second part of this volume, which deals with the Erie 
meeting and the visits of a number of the members of 
the Society to Europe last summer. 
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THE NEW DIRECT LINE TO PLYMOUTH. 





THE engraving on page 196 is the first of several which we 
shall publish relating to the Plymouth, Devonport, and South- 
Western Junction Railway, which commences with a junction 
with the London and South-Western Railway at Lidford. 
From Lidford the South-Western Company has hitherto had 
to reach Plymouth by a single line with steep gradients 
belonging to the Great Western Railway Company, the length 
of the line being 22} miles. The dual ownership and working 
of the line has been for many years a great source of traffic 
inconvenience, and the new line has been constructed to 
avoid all this. It is a heavy piece of railway work through- 
out, and an account of it, which we shall give in a future 
impression with further engravings, will be found of interest. 








Royal INSTITUTION OF GREAT BriTaln.—The following arrange- 
ments for the lectures after Easter are announced :—The Hon. 
George C. Brodrick, D.C.L., Warden of Merton College, Oxford, 
three lectures on ‘The Place of Oxford University in English 
History,” on Tuesdays, April 15th, 22nd, 29th. Mr. Louis Fagan, 
Assistant Keeper of Prints and Drawings, British Museum,- three 
lectures on ‘‘ The Art of Engraving—(1) Line Engraving ; (2) Wood 
Engraving ; (2) Mezzotint Engraving,” on Tuesdays, May 6th, 13th, 
20th. Mr. Andrew Lang, three lectures on ‘‘ The Natural History 
of Society,” on Tuesdays, May 27th, June 3rd, 10th. Mr. C. V. 
Boys, A.R.S.M., F.R.S., M.R.I., Assistant Professor of Physics, 
Normal School of Science, South Kensington, three lectures on 
‘‘The Heat of the Moon and Stars,” the Tyndall Lectures, on 
Thursdays, April 17th, 24th, May Ist. Professor Dewar, M.A., 
F.R.S., M.R.1L., Fullerian Professor of Chemistry, R.I. Jacksonian 
Professor of Natural Experimental Philosophy, Cambridge, six 
lectures on ‘* Flame and Explosives,” on Thursdays, May 8th, 15th, 
22nd, 29th, June 5th, 12th. Captain W. de W. Abney, R.E., C.B., 
F.R.S., M.R.I., three lectures on ‘‘Colour and its Chemical Action,” 
on Saturdays, April 19th, 26th, May 3rd. Mr. Charles Waldstein, 
Litt.D., Ph.D., three lectures on ‘‘ Excavating in Greece,” on 
Saturdays, May 10th, 17th, 24th. The Rev. S. Baring-Gould, 
M.A., three lectures on ‘‘The Ballad Music of the West of 
England,” with musical illustrations, on Saturdays, May 31st, 
June 7th, 14th, 
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LINKS IN THE HISTORY OF THE LOCOMOTIVE. 
No. XX. 

WE publish this week an engraving and particulars of 
the splendid compound engines constructed by Mr. 
Worsdell for the North-Eastern Railway. These engines 
beyond question represent the very latest development 
of locomotive engineering. As a matter of intez:est we 
also publish illustrations 
of two of the very earliest 
locomotives. We have 
thus before us links at 
each end of the chain cf 
the history of the loco- 
motive. 

The old engines in 
question are the Ageno- 
ria and the Stourbridge 





Lion. The Agenoria, 
which has found an 
honourable asylum at 
South Kensington, was 


built by Messrs. Foster 
and Rastrick, of Stour- 
bridge, in 1829, in which 
year it commenced work- 
ing atthe Earl of Dudley's 
colliery at Kingswinford 
to convey coal along the 
Shutt End Railway—as 


it was called—to the 
Staffordshire and Wor- 
cestershire Canal. We 
are unable to state the 
precise date at which it 
ceased working, but it 
was presented to the 


Museum in 1885 by Mr. 


W. O. Foster, of Apley, 
near Bridgnorth, We 


believe that it has never 
been previously noticed in 
any technical periodical, 
or by any writer upon the 
history of the locomotive. 

As will be seen by the woodcuts, the two engines are 
as nearly as possible identical in design, and they also 
exhibit a close resemblance to the Wylam engine, Puffing 
Billy—see THe ENGINEER, June 16th, 1876—which was 
built by William Blackett about 1813. As the Agenoria 
and Puffing Billy are placed side by side at South 
Kensington, visitors have every opportunity of making a 
comparison, 
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AGENORTIA, 


MESSRS. FOSTER AND RASTRICK, ENGINEERS, 


al 
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The Agenoria has upright evlinders working half-beams, 
thus reducing the stroke of the pistons to the cranks. 
The cylinders are 7}in. diameter, with a stroke of 3ft. 
There is a parallel motion to the piston-rod, and the feed 
pump is worked from one of the half-beams. The fire 
is within a large tubular boiler, branching into two tubes, 
with the chimney at the end of the boiler, the barrel of 
which is 10ft. long and 4ft. diameter. The excentries for 








driving the slides are loose on the axle, with a clutch to 
drive either way, and there is hand gear to the valves to 
cause the axle to turn half round to bring the right clutch 
into action. 
chimney, but it does not necessarily follow that it acted 
as a steam blast. 
chimney can have had no other object than to create the 
required draught, The same peculiarity was observable 


1829. 


The exhaust steam is discharged into the | 


Indeed, the great height given to the | 





—. 





in the Rocket in its original state, when tried on the 
Liverpool and Manchester Railway in October, 1829. 
But the question of the invention of the steam blast has 
been much discussed—see THE ENGINEER, October 28rd, 
1857—and need not be re-opened here. To return to the 
Agenoria, the driving wheels are 4ft. diameter, and there 
are coupling rods to the front wheels, which are provided 
with springs. It will be noticed that the driving wheel 
is furnished with a coun- 
ter weight, but it is not 
quite certain that this is 
original. Locomotive ex- 
perience in 1829 was very 
limited, and the necessity 
for a counterweight could 
hardly have been sug- 
gested by « priori con- 
siderations, so that we 
are inclined to think that 
this is a later addition. 
At any rate, we find that 
Thomas Rogers, a well- 
known American loco- 
motive builder, took out 
an American patent for 
balance weights in July, 
1837. This is the earliest 
date which has been 
assigned to the invention. 
In our issue for January 
30th, 1880, will be found 
a long article on the 
subject of counterweight- 
ing, in which some inte: - 
esting letters from the late 
Mr. George Heaton, o! 
Birmingham, dated 1838, 
were given. 

The line was opened «n 
June 22nd, 1829, and we 
are able to reproduce a 
contemporary account of 
the affair, which appearcd 
in the Birmingham Ga- 
zette shortly afterwards:— 

“The opening of the new railroad from Kingswinford 
to the Staffordshire and Worcestershire Canal with « 
locomotive steam engine took place on Tuesday, June 2n¢, 
1829, amidst an immense concourse of spectators from 
the surrounding country. We subjoin an account of the 
experiments made on the occasion; and it gives us 
pleasure to be enabled to state, that through the spirited 
and laudable exertions of James Foster, Esq.—whose 
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RE-CONSTRUCTION OF THE NEWARK DYKE BRIDGE, GREAT NORTHERN RAILWAY. 





92. 


(For description see paye 1 











Fig. 9 GENERAL VIEW 


chiracter for liberality and talents as a manufacturer and 
mechanist are already so well-known and highly appre- 
citted—the most successful trial yet exhibited of the 
stupendous power of this machine has taken place in our 
own neighbourhood. 

“The entire length of the railway is three miles and 
one-eighth; it commences at the colliery of the Earl of 
Dudley by an inelined plane of 1000 yards in length, 
having an inclination of 2/,ft. in a chain, and the carriages 
with coal are delivered down the plane in three minutes 
and a-half, bringing up at the same time an equal number 
of empty carriages. The railroad then proceeds from 
the foot of the incline plane for 1), mile, at an inclination 
of 16ft.in a mile, and on this part of the railway the 
locomotive engine travels, and delivers the wagons at 
the head of another inclined plane of 500 yards in length, 
having an inclination of 2,3;;ft. ina chain. The wagons 
are passed down this plane in a similar manner to the 
first, in one minute and three-quarters. At the foot of 
this second inclined plane there is a basin 760 yards long, 
c¢onununicating with the Staffordshire and Worcestershire 
Canal, parallel to which the railroad is continued on both 
sides, affording the means of loading sixty boats at the 
sume time; and over the middle of this basin is a 
handsome bridge of eleven arches, on which the road 
from Wordsley to New Inn passes. 

“The experiments on Tuesday commenced by the 
passing of a train of four carriages, each loaded with 
8} tons of coal, down the first inclined plane, an operation 
waich highly gratified the spectators, from its extreme 
simplicity. The locomotive engine, named the Agenoria, 
was then attached to eight carriages, carrying 3€0 pas- 
sengers, the weight being— 

Tons. ewt. qr. 


The eight carriages 8 8 0 
Locomotive engine, tender, and water 11 0 0 
360 passengers, estimated at 22 10 O 

41 18 0 


and the whole preceeded, attended by a band of music, 
from the foct of the first inclined plane to the head of the 
s-cond, and returned, being a distance of 83 miles, in 
hulf an hour, or at the rate of 7} miles per hour. The dis- 
‘ance might have been accomplished in much less time, 
bit being the first experiment, all the power of the engine 
Was not applied. On the return of the engine and pas- 
songers carriages laden with coal, to the number of 
twelve, had descended the inclined plane; these were 
attached to the engine with eight carriages of passengers, 
the weight being— 


Tons, cwt. yr. 
Twenty carriages rs 21 #0 +O 
Engine, tender, and water ; iT 6 ¢ 
Coal in twelve wagons, 3) tons each 122 0 0 
360 passengers in the eight carriages, 
‘40 ditto on the coal carriages, and 57 10)CO 
20 ditto on the engine, tender; | i ) 
920, estimated at ‘ : - 
131 10 O 


* The engine then started with its load of 181 tons, and | 


) ‘oceeded to the head of the second inclined plane; and 
te distance, 17 mile, was performed in 33 minutes, being 
a’ the rate of nearly three and a-half miles per hour. On 
wriving at the head of the inclined plane, the carriages 
loaded with coals descended the plane. The engine 
next returned with the eight carriages loaded with 
passengers at the rate of six miles per hour, and on 
reaching the foot of the first inclined plane, all the 
carriages were disengaged from the engine, except the 
engine tender, with twenty persons on it. The engine 
Was again started, and preceeded with the tender and 
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twenty passengers about a mile on the road, performing 
the trip at the rate of eleven miles per hour, although 
not more than half of the engine powes was laid on. 
This concluded the experiments; and we are happy 


to add that not the slightest accident occurred, 
although an immense crowd was collected about 


the carriages while proceeding; many of whom, by hang- 
ing to them, very much impeded the progress of the 
engine in the second trip with the twenty carriages. 
Indeed, it was computed that in addition to the 920 
passengers in the carriages, 300 others were dragged 
along. The engine was made under the superintendence 
of Mr. J. U. Rastrick, at Stourbridge, who has bestowed 
no ordinary pains in its construction, so as to obviate the 
noise and smoke which those of original make, and 
used in the North of England are subject to. And we must 
do him the justice to say that he has succeeded beyond what 
could have been expected; the noise occasioned by the 
escape of the steam, when discharged from the cylinder, 
is wholly done away with, and the smoke is scarcely 
more than that produced by an ordinary chimney. The 
safety valve is much improved by a spring, so as to pre- 
vent the escape of steam from vibrations of the engine; 
and another safety valve is added, which is entirely 
inaccessible to the engine-men, thus rendering the engine 
infallibly secure from explosion. Another very ingenious 
contrivance is introduced, by which the engine oils its 
bearings on the carriage at every revolution of the wheels.” 

Attention should be directed to the spring safety valve 
and the self-acting lubricators. The tender shown in 
our illustration is a restoration, and is not at South 
Kensington. 

The Stourbridge Lion “ was the first substantial and 
effective locomotive put upon an American railroad,” to 
quote a paper read before the Albany Institute in April, 
1875, by Mr. Joel Munsell, on the ‘“ Origin and Progress 
of the Mohawk and Hudson Railroad.” It has a very 
interesting history, and although a drawing has survived, 
the machine itself has long since disappeared, with the 
exception of a few fragments which were shown at the 
Centennial Exhibition at Philadelphia, in 1876. The 
description of the Agenoria given above will answer for 
the Stourbridge Lion, with a few obvious exceptions. It 
| was built in 1828 by Messrs. Foster and Rastrick, to 

the order,of Horatio Allen, who was sent over to 


this country by the Delaware and Hudson Canal 
Company — which was contemplating the construc- 
tion of a railway—in order to obtain information 


upon the subject of locomotives. The engine arrived in 
New York in the winter of 1828-9, but it was not placed 
upon the line until some months afterwards, and not 
actually tried until August 9th, 1829, when Mr. Allen 
drove the engine alone from Honesdale along a section of 
the line about three miles in length. Drivinga locomo- 
tive was then regarded as an extremely hazardous enter- 
prise, and when the steam was got up Allen took his 
| place on the engine, and said, “ If there is any danger in 
this ride it is not necessary that the life and limbs of 
more than one should be subjected to danger.’ So he 
started alone without even a fireman, though, as he says, 
| he had never run a locomotive before. Mr. Munsell, in 


brought into practical use, as it proved too heavy for the 
road. The engine is said to have received its name from 
the fancy of the painter, who decorated the end of the 
boiler with a large head of a lion. 
Allen only died on the 1st of January of this year brings 
home forcibly to one’s mind the thought that our railway 





system has grown up in a single lifetime. Ericsson, who 


his paper quoted above, states that the Lion was never | 


The fact that Horatio | 


was one of the competitors in the Rainhill trials on the 
Liverpool and Manchester line in 1829, only died about a 
year ago. 








CORDINGLEY’S PULLEY. 


THE accompanying engraving illustrates a split pulley 
patented and manufactured by Mr. I. Cordingley, Trowbridge, 
Wiltshire. The construction of the pulley will be readily 
understood from the engraving. It will be seen that cast iron 





sockets are secured inside the wrought iron rim. The wrought 
iron spokes are screwed and fitted with nuts, which can be 
set out against the sockets, so as to make the box truly 
central. The whole arrangement is very simple, and the 
wrought iron rim can always be kept the proper shape. 








TENDERS, 
WIRRAL RURAL SANITARY AUTHORITY. 

List of tenders for the construction of public sewers at Heswall, 
Cheshire; Mr. Charles H. Beloe, M. Inst. C.E., Liverpool, engi- 
neer; quantities by Mr. Frank E. Priest, Assoc. M. Inst. C.F., 
Liverpool :— 


£ ad 
Thomas and Co., Liverpool (accepted) 4416 16 0 
A. Bleakley and Son, Birkenhead 4635 0 0 
Holme and King, Liverpool 4760 0 0 
Fawkes Brothers, Southport 5100 0 0 
Powell and Thackleton, Chester 5366 15 2 
J. Fish and Co., Preston 5450 0 0 
J. McCabe and Co., Liverpool .. 5924 16 2 






Thornton and Son, Liverpool 
R. Malabar, Liverpool 

W. Hope, Liverpool .. .. 
Monk and Newell, Bootle . « jag 3 
J. Dovenor and Co., Liverpool . au « 

Wm. Vaughan, Wrexham ... 6300 0 0 
Sterling and Swann, Manchester 6-00 0 0 
John Taylor, Garston .. ; 1000 0 0 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE REACTION OF AIR ON PLANES. 


Sir,—The experiment in wind, here submitted, was first made, 
with some difference in detail, ten years ago, in latitude 27 deg. 


North, on the Gulf of Mexico, at an elevation of 20ft. above sea | 


level, in an atmosphere of great humidity, with rainfall of 100in. 
per annum, and sea breezes of great steadiness. It was re-tried, 


and the experiment made in still air, just concluded, at my | 


present location, 8000ft. above sea level, in an atmosphere of 
extreme dryness, with no rainfall, and winds of mixed currents 
and much irregularity. The plane used was 5ft. square, feather 





edged all around, one side a true plane and the other a four-sided | 


pyramid 2hin. high in the centre, the plane side measuring 
25 square feet. It was made of thoroughly dry and clear pine 
slats, 14in. wide and ,in. thick, laid upon a frame of four diagonal 
pieces, fitted with strips cut between, oe to the edges. 
parts were covered with a coat of shellac varnish before being set 
to place, and fish glue used; the common article mixed with 


water, or any adhesive material that shrunk in drying, being | 
Thus made, the ends of the slats formed the four | 


inadmissible. 
edges of the plan-, which, being dressed to feather-edges from the 
back, made them sufficiently firm to serve the purpose with careful 
handling. It was then smoothed, varnished, and finished to a 
polished surface on both sides. 

Constructed in this way, it was practically a plane without 
thickness when used up to an inclination of 5deg. from level in a 
horizontal wind, or carried against still air, all parts of the slanting 
back being below the high edge. It was suspended by the apex of 
the back and balanced, so that the centre of gravity and centre of 
measurement of the flat side coincided when it rested level. A 
rigid stem, 4in. long, was then fixed in this centre, to the top of 
which the sustaining wire was fastened, thus securing greater 
stability. A tine wire was fixed to the back, resting upon it and 
extending from the stem to within 6in. of one edge. A circular 
dise of lead, jin. thick, slotted to the centre to slip on the stem, 
and grooved next the plane to move on the wire, was used to shift 
the centre of gravity to the rear, to correspond with the shifting 
centre of air pressure as the inclination of the plane was changed 
or differences in the air current occurred. The groove clasped the 
wire sufficiently tight to hold the disc in any position in which it 
was placed along it. Two fine steel wires were secured near the 
edge opposite the wire and disc, so that, when suspended by them, 
with the disc at the stem, the flat side of the plane would hang 
plumb. The plane, without the disc, weighed 221b., and 27 Ib. 
with it. 

Three pairs of Chatillon’s spring balances were used to determine 
the quantity of the two gravity components at seventeen positions, 


¥ 


| 





viz.: at 5, 10, 15, 20, 25, 30, 35, 40, 45 deg. from vertical, and the 


All | 


beneath the plane varies with the inclination, and some peculiar 
characteristic of wind, but in all cases it shifts towards the rear. 
This must be met by adjusting the disc, as it is imperative that 
the two wires be parallel to the surface at the instant the air 
pressure balances the normal factor. 

As the wind rises and increases in strength, the plane will swing 
backward, arriving successively at each of the indicated positions, 
where it is obvious that the pressure equals the normal component, 
the wind taking the place of the normal wire. The two scales 
noting the parallel component remain unchanged at each of these 





| did in calm air. I have tried this experiment in many ways, 
and at a great number of angles through the 90 deg. are, and 
never found a position where the parallel component was acted 
upon by the wind in the least deyree. 

To try this experiment in still air, a dead and dry pine tree was 
selected, 24in. in diameter at the butt, 10in. at the top, and 36ft. 
long. It was planted Sft. in the ground, projecting 28ft. vertically 
above the surface. At the top, a cup with hard brass bottom and 
Babbitt metal sides was secured, into which stepped an iron pin, 
| with rounded end, carrying a horizontal beam 16ft. long. 1Sft. 
| below, an arm was placed 110ft. long, with a ring at the centre 
encircling and closely fitting the post, which latter was dressed 
round, concentric with a vertical axis through the centre of the pin 
j above. The arm was fastened rigidly to the beam by a lattice-work 
cylinder 3in. diameter, encircling the post, the whole being made of 
wood and superfluous weight avoided, 36ft. from the centre both 
ways a cross-head 5ft. long was fastened to the arm, fromthe two ends 
of which a wire was carried to the beam above. This device formed 
a trussed chord, capable of rotation in a horizontal plane upon the 
pin resting in the cup at the top of the post. The top of the cup 
was flared on the inside, and filled with oil. The outer ends of the 
arm travelled a circumferential path of 346ft. at each rotation. 
Friction was small; 1 oz. constant pressure on the outer end of the 
arm would move from rest, and rotate the truss to a velocity of 5ft. 
per minute in calm air. The atmospheric resistance was astonish- 
ingly great after a velocity of about 15ft. per second at the circum- 
ference was reached. The device was not made for this experi- 
ment alone, and a weight was placed on the opposite end of the 
arm to balance the plane operated with. 

The same plane, scales, disc, and wires were used as in the wind 
| experiment, and the method of proceeding was the same, with an 
exception, The motion of the plane as it was carried around pre- 
vented reading the scales as they passed. To remedy this the 
two parallel wires were passed over pulleys to a ring, from which a 
single wire was carried along the arm to the balance near the post, 
where the operator could walk around with the arm and read the 
register. The arm being 10ft. above the ground, the position of 
the plane could be determined by walking under the arm near the 
centre. The centrifugal force was not great enouzh seriously to 
interfere with the experiment, on account of the slow velocity of 

rotation, 
| The outer edge of the plane was hung even with the end of the 
arm, the positions were noted while at rest and marked by rods 
fast tothe arm. As the arm was rotated, and the plane swung 
backward to the successive positions, the balance presented the 
same reading of the parallel component as in the other case. In 
no instance did it record a greater tension when in motion than 
when at rest. This method was far superior to the other. Any 
velocity of meeting of plane and air could be used at will; any 
angle could be chosen for testing, and the scales noticed from a 
vertical position of plane to the chosen inclination. The balance 
would indicate the total weight at starting, and show diminished 
| tension until the selected angle was reached, when the index would 
| stand at the figure representing the parallel component at the 
given inclination. There was no tremor of plane, as in the other 
case, but all went on as steadily as clockwork. 
Selecting any angle of inclination at the wind device, say 45 deg., 





same from horizontal, comprising the are of 90 deg. in which | 


gravity admits of resolution. In operating, the plane platforms 
were found to be objectionable, and the least possible framework 
advisable. A round timber, 15ft. tong, was placed vertically in a 
Sft. hole dug in the ground, To the top of this was secured a 
strong cross bar, to which was 
fastened two balances, sus- 





wires near the edge. The 
upright was framed in gud- 
zeons at the bottom and top 
of the hole, so as to turn in 
any direction to bring the 
plane across the wind. An 
arm, provided with a sliding 
block and projecting to the 
rear, was secured to the 
centre of the crossbar, to 
which block was fastened the 
scales to pull the plane back 
from vertical to any required 
angle. Choosing a calm day, 
the plane, with the disc in 
place at the centre stem, 











U ul 


was hung from the two 
T balances, each scale marking 
naomi 1351b. It was then drawn 


backwards 5 deg. by means of 
the cord, scale, and wire, fast to the stem. The block was adjusted 
so as to make the supporting wires at right angles to each other, 
two being parallel and one normal to the face of the plane. The 
position thus found was marked, and the remaining positions found 
in the same way. The amount of both components at each inclina- 
tion was noted. My scales being marked on }1b., small quantities 
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were not detected. The components are herewith given from 
4jdeg. to 5deg. of horizcntal, which will show fractional errors 
when compared with the exact figures. 

At 
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There ixno wind of my experience cual to a month of May sea- 
breeze on the Gulf of Mexico fer trying this experiment. If the 
wind is as bad as those of my present lucality, some particular 
inclination must be selected and the plane heh back by a tine cord 
from near each corner, running to pieces across the top of the 
frame. I have had winds enabling me to operate the entire seven- 
teen positions ina single day, and I have stocd an entire day at 
the post without petting a single ore. The centre of pressure 


taining the plane by the two | 








the plane was prevented from going higher ‘by four small steel 
wires fixed near each corner and extending to pegs in the ground, 
or to any ready fastening below, so that each wire would be at 
right angles to the plane. Noting the two balances in wind, it 
was found that they stood at 19 lb. after the plane was stopped by 
the wires, no matter how brisk the air current might be. It might 
| get up to a fifty-mile-an-hour gale, and whistle about the post at a 
| great rate, but the index would stand at 19]b. through it all, 
| though if the wires were cut the plane would go above the 5 deg. 
inclination in an instant. The same result occurs in the other 
experiment ; two rods must be fastened to the arm and p-oject 


beneath the plane to hold the four wires, and no matter how fast | 


the rotation may be, the index will stand at the 19 Ib., nut moving 
from the position it took before the rotation began. 

The golden rule to keep in mind in trying these experiments is, 
that “rectangular forces do not antagonise each other.” The case 
is very obvious. Two forces are dealt with, the parallel and normal 
components of gravity. The direction and quantity of each is 
known, and they are always at right angles to each other. The 
reaction of the parallel component is the resistance of the arms 
holding the two wires, and it acts along the wires, being absolutely 
independent of the air or wind. The reaction of the normal 
factor is pressure under the plane, and this is normal to the plane 
in all cases, in direct opposition to the direction of the normal 
factor. In applying wires, cords, rods, or any contrivance to steady 
the plane, see that they do not interfere with either of these forces 
or their reactions. No matter how much bluster there is in the 
wind, the plane can be secured in a position of steadiness without 
in the least interfering with the action of the gravity forces. 

There is something to be learned from these two experiments. 
One thing is obvious. It is not the direction in which plane-and 
air meet each other, but the position of the plane, tha® determines 
the direction of the reaction; and a curious thing is, that any 
| competent physicist should be able to predict this before the 
| experiment is tried, if he is acquainted with the law of fluid 
| pressures, It is also obvious that the plane is not ‘‘held against 
| the air” atall. The air splits gravity in two parts, throws them 
both out of the vertical, and 90 deg. asunder, antagonises one, and 
exerts no influence on the other, which still acts on the plane as it 
would if the latter were in a vacuum. There is plenty of head 
resistance in text-books and the writings of physicists, but no such 
thing is found in nature. 

As nearly as I am able to determine, the prevalent notion about 
this matter is, that the air would react upon the plane in these 
experiments in two ways one horizontal, or drifting, and the 
other vertical, or lifting. The first statement of this kind, that 1 
know of, is contained in the ‘Penny Encyclopedia,” under 
Aéro-dynamics. Then there are Mr. Skye’s experiments on 
inclined planes Ift. syuare, wind twenty-three miles per hour, 
We also have the Aéronautical Society’s experiments, made in 
1871, and many others, all tending to the same result. I am not 
informed as to the exact method of yetting these factors, but 
suppose it to be done in this way: An inclined plane is held by 
two supports one vertical, the other horizontal. It is then 
subjected to a horizontal current of air, and the components 
found by measuring the tension on the two supports. It is then 
inferred that the air current reacts upon the plane in those two 
directions to the amount found. 

It is a puzzle why these two directions were selected. Why not 
any other two in the same vertical plane? Why not add another 





direction, like a three-legged stool, ur four, or forty, or any 


positions, continuing to indicate a pull upon them precisely as they | 
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}number? The first two resistances act together as the e 
| of one resistance. So do all the three, or four, or any humber 
| The direction of all the resultants is on the normal line, and the 
quantity equals the amount of pressure beneath the plane, It is 
very true that any sort of resistance can be offered to the aj, 
pressures; but the supposition seems to be that a lifting 
drifting force resides in the wind, independently of any resist 
offered to the plane. By this method there is no degre 
inclination in the 90deg. are but what would require a force 
greater than the 
weight of plane to 
support it. It is 
hot surprising that 


juivalent 


air 
and 
ance 
2 of 


the Aéronautical 
Society failed to 


solve the problem 
of flight on this 
basis, and it is in 
this proyince that 
such improper 
methods work had, 
Artificial resistances are used to get certain results, and these 
results are then applied to cases where there are no such resist. 
ances, nor anything resembling them. 

But it is when questions of work arise that these two experiments, 
the subjects of this paper, become signiticant ; and | wish to 
direct attention particularly to this teaching of the forces in action, 
Both in wind om calm there is continuous work done. 
compelled to constant change. 


PS 


The air is 
It is forced out of place, condensed, 
and disturbed in various ways. To what agency must this work 
be referred in each case! Mechanical experts would say, in the 
case of wind, to whatever set it in motion. In calm, to the force 
that rotated the arm. We are then beset by difficulties, We 

have work being done unlike anything known. It is hard to see 
| why wind does not do the work in both cases if it does in one ; and 
if the arm is the active agent, the cross bar holding the two 
balances should also be. But both arm and bar are preventing the 
parallel component from acting on the plane, and this is their whole 
function. Can a force which prevents another force from acting 
on the plane do the work that the plane is manifestly doing! 
Besides, the direction in which both arm and bar act is parallel to 
the plane, and the work is done at right angles to it. Wind is out 
of the case, for in one experiment the air is calm. 

There is going ona play of forces of unique character wherein 
certain links of the chain of sequence are hidden ; we may be ina 
kind of mechanical quagmire of resultant motions where the 
factors are not recognised, or there may be forces in action not 
indicated by the balances. I think the dilemma may be removed 
without stepping beyond the limits of the two experiments, but if 
they were supposed to be varied in a certain way we might get 
analogous results that would clear up the fog. 

If we place the plane of the experiments in still air at an angle 
of 10 deg. from horizontal, and suppose the parallel component to 
be cancelled and equilibrium to be maintained, it would descend 
with acceleration in the direction of the normal factor until the 
air pressure beneath the surface was 26) 1b., when motion would 
become uniform at the rate of about 2oft. per second. While 
uniform motion was going on, if we applied against the lower edge 
at right angles to it ina direction parallel to the surface a constant 
pressure, the plane would move on the — slant in obedience 
to that force, slipping over the condensed air, As it would be at 
the same time descending, no part of the raised back would be 
carried against the air, provided motion was great enough to 
cause a horizontal resultant. The front edge having no thickness, 
avery small force would generate high velocity against skin 
friction on the under side of the plane. Say that loz. constant 
rear pressure produced a uniform parallel motion of 40ft. per 
second, the plane would then move on a constant resultant path 
that was horizontal. Suppose it to be at an indefinite distance to 
the rear of, and approaching at the same level, the location of the 
experimental plane above given, and wind should gradually arise 
swinging the latter towards the 10 deg. inclination. As the current 
became stronger and stronger the motion of the hypothetical 
plane over the earth’s surface would become slower and slower, 
until at the moment when the 10 deg. inclination was reached by 
the experimental plane, the other might come to a position by its 
side and stop, and both planes would rest side by side upon the 
air. In one case the parallel component of gravity would be 
hypothetically cancelled ; in the other, cancelled as a matter of 
fact by the cross-bar and wires, The hypothetical 1 oz. of 
pressure would be acting on one plane, and a matter of fact 1 07. 
on the other, but the balances being marked in 4 Ibs. it could not 
be detected by the operator. The normal factor would be doing 
work on the air alike in both cases. 

If the hypothetical plane passed the locality of the arms rotating 
in still air, it might move tangentially by the side of the experi- 
mental plane, as it was carried around ona 10 deg. inclination, in 
which event the parallel component of one would be hypothetically 
cancelled, that of the other really so, the loz. of postulated 
| and real pressure be acting alike in each case, but the latter not 
| detected because of small motion of the scale index, and the normal 

factor alike working in each case. It is obvious in the wind ex- 
| periment with plane at any inclination, if a constant pressure equal 
| to the tension on the parallel wires be applied in the same manner 
as the 1 oz. against friction, the parallel wires might be cut, 
and the plane would stand in wind without moving from its 
locality. 

Close attention to the hypothetical case will remove all obscurity 
from the two experiments, and leave the normal component of 
gravity in quiet possession of the ground, as the constant working 
agent, neither wind nor rotating arm assisting or opposing it in the 
least degree. 1, LANCASTER, 

Egeria, Colorado, January 25th. 





THE REACTION OF JETS. 

Sirn,—I am pleased to see that your correspondent, “Old 
Student,” does not find me obscure, and I thank him for the com- 
pliment that he pays me. The statical reaction of a jet of fluid, 
or diametrically opposed action upon a fixed jet nozzle, is eqnal in 
amount to the weight of a column of the fluid whose height is such 
that a body, falling through it under the action of gravity alone, 
will acquire a velocity equal to that of the jet at the point of issue, 
and whose uniform area throughout this height is equal to that of 
the jet at the same point, provided that the fluid is guided without 
friction to the orifice in such a manner that no subsequent con- 
traction of the cross section of the jet takes place. 

In the case where an orifice is made in the thin side of a vessel, 
the reaction of the jet or force tending to push the vessel in the 
opposite direction from that in which the jet is moving at the 
point of efflux, is equal to the weight of a column of the fluid 
whose height is nearly equal to the distance of the centre of the 
orifice from the surface of the fluid in the vessel, and whore 
uniform sectional area is that occupied by the jet at the point 
where it is moving at its maximum velocity, which area corresponds 
with that of the throat of the vena contracta, . 

I have said in the preceding paragraph that the height of the 
column of fluid is nearly equal to, &c, &c., because the velocity 
at the throat of the rena contracta is never quite equal to the 
theoretical due to the actual head, and if the efficiency of dis- 
charge be called K, K being of course less than unity, the real 
height H that the column must be considered to have will be K? H; 
K in practice is about “97, and K? therefore about “O41. A 
more convenient practical method is to take the sectional are: of 
the column of fluid as equal to that of the orifice in the side of 


the vessel, and the height thereof such that a body falling 
through it under the action of gravity alone would acquire 2 
velocity equal to K times that which it would acquire by fallit 
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through a height represented by the difference in level between 
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the surface of the fluid and the centre of the orifice. The 
quantity K, less than unity, is the coefficient of discharge, and for 
an orifice in a thin plate is about equal to “62. The statical 
reaction of a jet of fluid issuing from an orifice in the thin side of 
a vessel is therefore : H being the actual height of the surface of 
the fluid in the vessel above the centre of the orifice therein, A 
the area of the orifice in square feet, K the coefficient of 
discharge, and « the weight of a cubic foot of the fluid in pounds 
reight. 
weigh = wK2AH., 
As an example, let the fluid be water, so that " = 62-41b, Let H, 
or the distance between the centre of the orifice and the surfaée of 
the water in the vessel, be 30ft. Also let the orifice be a round 
one, din. in diameter, through the thin vertical side of the vessel, 


so that 
1 
a=( 


3 
and K, according to practice, = ‘62 nearly. Then the reaction of 
the jet issuing from this orifice, the area of the vessel being sup- 
wsed to be so great that no appreciable lowering of the surface of 
the water takes place, will be equal to a weight of 62°4 x (62)? x 


; i = 087266 square feet ; 





“87266 x 30 = 62°7961b., and this is the force that tends to move 
the vessel away from the jet. If a nozzle could be devised such 
that the velocity at the throat were exactly equal to the theoretical | 
due to the head, and if it were fixed inside the vessel, so that the | 
cross section of its throat exactly coincided with the orifice in the 
side, the reaction of the jet would then be = W A H lb. weight, | 
or in our example, 163°362. This your correspondent evidently 
quite understands and believes. 

It is easily proved, because before the orifice and internal nozzle | 
existed, the vessel and its contents were in equilibrio, but now the 
statical pressure upon a portion of the side of the vessel equal in 
area to that of the orifice, exists no longer as such, and the equili- | 
brium is disturbed to the extent of a force equal to W A H Ib. | 
weight. | 

When tie vessel or jet nozzle itself moves in a contrary direction 
to that of the jet, the reaction or force tending to push the nozzle 
backwards is diminished, and is only equal to that which would 
vbtain with a fixed jet working under a head giving a theoretical 
velocity of efflux equal to the difference between that due to the 
head in the vessel and that at which the jet nozzle itself moves ; 
and all corrections due to the form of nozzle would have to be | 
applied to this newly found theoretical head as before. | 

Here we verge upon the theory of reaction wheels, and 1 must 
stop, as this is no part of ‘ Old Student's’ question. 

The term reaction, as distinguished from impulse in the action of | 
a jet upon different forms of vanes in motion, is another branch of | 
the subject altogether. 1 do not know whether your correspondent | 
has Rankine’s treatise on the steam engine, but all this is most | 
clearly explained there, as also is the action of reaction wheels. 
where centrifugal force greatly modifies that of a fixed jet. If 
“Old Student” would like to see how far discussion upon the re- 
action theory may go, he has only to refer to your 1886 volumes, 
where he will find such a delicious mixture of opinions by pro- | 
fessors and readers as can scarcely be met with elsewhere, and that | 
too without any real tangible result having been arrived at, in my 
vpinion at all events. ANTHONY 8. Bower. 

St. Neots, Hunts, February 24th. 





MONITORS IN THE AMERICAN NAVY. 

The last paragraph of the able article in your list week's | 
issue is surely the strongest possible argument against Monitors, 
A modern battleship has to carry a large amount of ‘ tophamper” 

by which T understand erections on the upper deck, not part of 
the general structure of the hull. A Monitor cannot do so; if she | 
does, she ceases to be one. Therefore, a Monitor cannot be a 
modern battleship. If these erections are not necessary, by all | 
means let us clear them away. The fact that our decks are 20ft. 
above water, instead of only 4ft., does not make the process more 
difficult. If they are necessary, and the Monitor has not got them, 
it is surely all the worse for the Monitor. 

It is certain that we are not worse off in this respect than our 
neighbours. I have before me photographs of the Amiral Duperré | 
and Lepanto, and any advantage they have over the Benbow, for | 
instance, is only due to the greater space on their long and lofty | 
upper decks, The Admiral Nachimoff, the Russian counterpart 
of the Impérieuse, when I saw her last year, had her upper deck | 
similarly encumbered, and had in sddition the brig rig which we 
have discarded. In comparing the Victoria with the Miantonomoh, | 
we are comparing a ship of to-day with one of twenty-five years | 
ago. In those days, machine guns, torpedo boats, booms and | 
nettings, electric search lights. and forced draught, were not in 
existence. It is these chiefly which have transformed the Monitor 
into the Victoria by a gradual process of evolution, every stage of | 
which, except the first, is illustrated in our Navy. | 

I submit that it is the torpedo boat, not the loss of the Captain, | 
which has killed the Monitor. Torpedo boats will always beat | 
| 


Sin, 


Monitors at the game of invisibility, and could the enterprising 
commander of a dozen of these craft wish for an easier prey than a 
10,000 ton Monitor with four big guns, 4ft. freeboard, and an | 
armour overhang! It is, of course, natural that American naval 
men, without the experience which we have bought so dearly, 
should look with favour on their national craft, associated as they | 
are with a glorious past. Moreover, in a coast defending navy | 
they are nearly as valuable as ever. But salt water is invigorating, 
and, if they go to sea, I venture to prophesy that they will soon | 
grow into Victorias, Trafalgars, and Hoods, and probably end as | 
Nicilias and Sardegnas. G.W.C 
February 24th, 


BOILER EFFICIENCY. 
Professor Unwin is quite right in pointing out that the 
T. -T 
Mr. 
rT 
T. - 
1, 


Sir, 
Anderson’s illustrations has 


T 


fraction derived from 


thing to do with the fraction derived from Carnot's 


cycle, and my introduction of Carnot’s name into the paper was 
about as sensible as Mr. Dick's introduction of King Charles’ head | 
into the memorial. All I can say is | have repented of the deed. | 

But the Professor is quite wrong when he says I blunder in 


Writing T, as the denominator in thy expression for the efficiency 
of the boiler. Efficiency implies reference to a standard. The 
standard I referred to in drawing the analogy between the water- 
fall on the hillside and the temperature fall in the boiler flue, was 
the whole of the heat received from absolute zero, the sea level of 
temperature, not the heat of combustion of the coal alone. This 
standard I expressed by W o T,, and the proportion which 
W 7 (To — T), the heat available for transfer to the water, bears 
to WoT, is, — T.: T, ; therefore having regard to the standard 
adopted, I did not blunder in writing the ¢ enominator T,. As 
: To 
of a boiler in the ordinary sense. 1 never said it was, but— 
admitting my assumption regardir g secific heat and furnace 
temperatures—it is the correct expression with reference to the 
whole heat received, just as the same fraction is the correct ex- 
pression in the case of the waterfall with reference to the whole fall 
from the lake to the sea level. f 

Doubtless, also, as the Professor says, the expression is not a very 
useful. one. Indeed, to him the parable of the waterfall must 
‘ppear entirely supertiuous, since it had nothing whatever to do 
with ‘the subject of the paper. Sir, the parable was padding, 
introduced to catch the attention of my audience, and dispose them 
to listen contentedly to the less imaginative matter that was to 
follow. The Professor, no doubt, is able to dispense with such 


the Professor says, is not the s<pre-sion of the efficiency 





| coefficient, since f = 


| 1s not the best for the conduct of civil affairs.” 


small artitices, and, failing to grasp the situation, has attached 

more importance to the little piece of introductory padding than 

it deserves, Micu. LONGRIDGE, 
12, King-street. Manchester. 





TIME TESTS. 


Sin,—I asked “‘Z. Y. X.” to determine the acceleration graphi- 
cally, and instead of doing that, he intrpduces the well-known 
equation to the parabola, thence deducing the acceleration by a 


double differentiation in the form f = 2¢ where ¢ represents 


the extension C! D!, corresponding to the time ¢=0O C1, and 
finally adds that any one who knows his Euclid can construct this 
expression for f. by means of a semicircle. Now the diagram 
which ‘‘ Z, Y. X.” charitably refrains from drawing is really worth 
the trouble, if only for the sake of showing the inadequacy of- the 
proposed solution.- Thus, produce C! D!, making D! P equal to 
C1D!1; so that C1P=2d. Join P Oand set off OM at right 
angles to P O, meeting P C! produced in M ; then obviously 


ocr =CIM x PC! 
or, @=CiM x 2d, 
that is, C1M = LA eS : , the reciprocal of the 
a 


acceleration. 

It still remains for ‘‘Z. Y. X.” to find the graphical value of f 
from its reciprocal in exact measure, which of course may be 
easily done by means of similar triangles. But, as will be seen, the 





P 
i 
/ 
Cc} d ; 
/ iD 
/ 
J 
/| / : 
K / / 
| ~f / 
| . / 
ie / / 


ia) 


as er . 
/ 


a 


~M 


/ 
/ 
~ 


process is needlessly circuitous. Thus, ‘‘Z. Y. X.” has gone all 
this way round in order to tind a length C! M, which already 
exists in my diagram; for, since O B! = | OC), and the angles 


A! B! DI and PO M are right angles —compare Fig. 2, page 108, | 


aute— 
0 Al 


=tkL 


M=4C!M. 


Now, the focal distance O A! as well as the point B! ure given. | 


Hence, if we are to base the solution on the second differential 

a - ai? all that is needed is to set off, to 

the given scale, O T equal to the unit length in which acceleration 

is measured; then join K T, and finally draw T Z at right angles 

toK T. Let T Z meet D O produced in Z; then, obviously, 
OK.OZ=0T? = unity. 


3 Roe Oe, 
% O2= oy =5, =F 


The method given of finding the true curve from its projection 
is applicable to all sorts and conditions of time tests, parabolic or 
other, upon making the changes necessary in each particular case. 

March Ist. Ropert H, GRAHAM, 





ENGINEERS IN THE NAVY. 

Sir,—Allow me to point out an error in your able article on the 
above subject. The system of training engineer officers as students 
in the Government Dockyards was not adopted in consequence of 
the suggestions of Sir A. C. Key’s Committee, which carried out its 
inquiries in the early part of 1876, but began in 1863. The raison 
@'étre of that Committee was the reiterated complaints and seething 


| discontent in the engineering branch of the service—a state of 


things prevailing at the present time. The Committee, in which 
the naval element predominated, presented a report so opposed tu 


| the evidence as to be inexplicable to any one carefully going 


through it, and only to be accounted for by the words of the 
present Parliamentary Secretary to the Navy, ‘that naval training 
Instead of in- 
quiring into the means of securing the highest mechanical skill 
and scientitic knowledge in the management of the various engines 
in ships-of-war, they occupied themselves with endeavouring to 
devise means for procuring candidates of a higher social status 
than formerly, The gist of the Committee's report is contained 


in paragraph 7:—‘‘The regulations established in 1863 for 
the practical and theoretical instruction of the engineer 
officers of the Royal Navy, with the exception of some 


wints of minor importance, are well suited to the object 
in view.” Numerous suggestions were made involving tritling 
concessions and paltry advances in pay, which have been 
granted from time to time, but the only suggestion of any 
value, that contained in paragraph 82, ‘‘ That engineer officers 
be classed with the military or executive branch of the service,” 
seems as far off being realised as ever. The Committee conclude 
by stating that their suggestions, if carried out, will effect the 
desired purpose. A striking commentary on this conclusion was 
the fact that within a few years the Admiralty were obliged tu 
engage fifty engineers for temporary service from the mercantile 
marine, paying these, with three years’ service at sea, the same 
amount as their own highly trained officers who had _ served for 
fourteen years. 

The system advocated by Admiral Mayne was put in force in the 
United States Navy many years ago. After three years’ trial it had 
to be abandoned. The executive officers took no interest in engine- 
room duties, the machinery constantly ran down, and great expense 
was incurred for repairs. The same plan, or a moditication thereof, 
is being tried in the Japanese Navy at the present time. If the 
result years ago was a failure, it will be much more so now, when 
the need of a skilled specialist is indispensable. What would be 
the effect of the executive undertaking the duties of medical 
officers ? 

To the instances of ignorance and indifference to enginecriug mat- 
ters in the Navy given by you may be added some additional recent 
ones. One distinguished naval officer, who poses as an authority 
on naval matters, stated at a meeting that he was surprised at the 
number of engineers in the Royal Naval Reserve being so small, 
and that he did not know why they refused to join. Another, in 
reply to astatement of the engineers drawing attention to their 


grievances, and asking for an improvement in their position, 
threatened them with the fate of the masters who were abolished, 
doubtless having in his mind’s eye some such scheme as that pro- 
posed by Admiral Mayne. Even in the last edition of Lord 
Brassey’s ‘‘ Naval Annual,” out of 750 pages, the portion devoted 
to engineering matters is less than four pages, and the authorities 
quoted on the subject of engine-room complements are the captains 
of the ships. 

I am afraid the want of appreciation of the engineering require- 
ments of the Navy is not confined to Admirals. In the evidence 
given before Sir A. C. Key’s committee occurs the case of a black 
petty officer who objected to mess with engine-room artificers, and 
the present regulations for the entry of engineer students and 
naval cadets are couched in such different language that they are 
evidently intended for two entirely different classes of society. 

The questions of the supply of engineer officers for the Navy is 
becoming critical. Last year there were added to the Navy twenty- 
six vessels of 40,000 tons, and 100,800-horse power and twenty- 
three torpedo boats. The number of engineers in the Navy 
| list on January Ist, 1890, was fifteen less than on January Ist, 1889, 
| and the supply of candidates for engineer studentships is said to 
| be diminishing. The Admiralty, after saying that the number of 
| ratings as engine-room artificer and stoker, was more than sufficient, 
have recently sent a recruiting party scouring the country with a 
view to obtain 500 additional engine-room artificers and 1500 
stokers. According to the service papers they have not met with 
any success, nor are they likely to. The Admiralty have ex- 
hausted every means of obtaining a proper supply of engineers, 
engine-room artificers, and ,stokers, except the obvious one of 
offering proper inducements for them to come forward. If this 
were done the long-standing difficulty would be at an end, and 
the engineering branch of the Navy no longer be, in the words of 
amember of the committee on the Naval Estimates, 1888, ‘in a 
miserably depressed and starved condition.” C. P. 

Westminster, S.W., March 4th. 








Sir,—I have read with great pleasure an excellent article in the 
current number of your very valuable paper, on the views of 
Admiral Mayne, C.B., as to the abolition of the engineers of the 
Royal Navy, set forth by him in a paper read at the United Service 
Institute. 

In dealing with Admiral Mayne’s propositions, you state that 
the want of appreciation of the duties and requirements of naval 
engineers appears to be confined to admirals. This, perhaps, is 
not to be wondered at, for the admiral branch of the Navy is able 
to turn out mechanical engineers at will, whose achievements 
| are not, I should say, as well known or remembered as they deserve 
to be. Therefore, with your permission, I will give a few instances 
where the mechanical knowledge of captains and admirals has been 
exercised for the nation’s benefit. 

A well-known captain—now no more—got the Admiralty of the 
day to make a boiler to his design. This boiler was put into the 
Fearless, with the remarkable result that her speed at once fell 
from 7 to 54 knots. Later, the same officer invented an apparatus 
for raising a vessel’s screw without a screw well. - This was put 
into two ships. One of them got into such difficulties she had to 
be brought to England long before her tour of foreign service had 
expired ; in the other, through the people on board not using it, 
the ship managed to put in her time. 

Another gallant and lamented captain induced the Admiralty to 
| have an hydraulic engine made to rotate the propeller of his ship at 
| slow speeds, by the pressure of water outside. The engine was 
| made before it was remembered that the power required to rid the 
| ship of the effluent water was rather more than this machine would 
| develope; it was therefore never put in, but it cost a pretty penny 
| to make. 

More recently, another captain designed a set of boilers, 
| which were put into the Dane. Officials from the Admiralty 
and from Portsmouth dockyard tried all they knew, all 
{one winter, to make them a success, but their efforts were 
| unavailing, and the boilers were condemned and taken out of 
the ship before she could leave England. Did not Admiral Sir 
George Elliot design the Waterwitch, and will Admiral Mayne, or 
some well-informed officer tell us what she has done, beyond 
| perhaps nearly drowning all her crew on her only voyage, and 
subsequently rotting in Portsmouth harbour. 

The civil and mechanical engineering achievements of another 
admiral in the West Indies and at Gibraltar are, I fear, forgotten. 
Did they not range from the construction of reservoirs to the 
| manufacture of patent fuel ! But he has not been rewarded for 
| this, 

Many other instances occur to my mind. For the present I will 
ask you to be zood enough to give these to your readers and the 
| public; for, after all, the suggestions of Admiral Mayne have this 
| amount of method—that, if carried, there will be additional 
| employment for people of his own line, and we may be quite 
| certain that engine-room lieutenants would never be harassed by 
| their brother executive as engineers have been, and even now are; 
| but a great effort would be made to secure any advantage the 
| transfer of duties would bring about, and it is just possible that 
| Admiral Mayne has this in his mind when advocating his wild and 
VERAX. 





| half-thought-out proposal. 
| London, March Sth. 


THE EDUCATION OF ENGINEERS. 


Sir,—As an engineer of the old school, dating back fifty years 
ago, at the time we served under the old millwrights, I may say at 
that date large firms received their orders depending on the 
number of workmen they employed; at this date “hing are 
altered, depending on the number of tools in large factories. 

The one thing that crushed many a young man in days gone 
past was the want of commercial education: Estimates of costs 
were generally made out, in many instances, by men in the 
counting-house with but a very superticial knowledge of engineer- 
ing. In some instances, builders of steam machinery and the uses 
connected therewith, had to apply to some consumer for the prices 
they should charge per ton of tonnage, per horse-power, or for 
general uses. Even at this date, probably, should an order be 
given for any detail, a correct estimate could only be arrived at by 
carefully kept books. How many a large undertaking having 
swallowed up the original estimated cost, may be entirely attri- 
buted to a want of commercial education; and more especially 
amongst civil engineers, undertaking vast iron or steel structures. 

I consider all engineering pupils who serve five years or so should 
insist on receiving a commercial education by the various firms 
they serve under. Some pupils, who show great proticiency in 
drawing, and, as it generally follows, good heads for designing—- 
for be it known, no machine can either do the one or the vther 
spoil themselves; or otherwise their employers, by holding out 
false hopes, incapacitate many from holding responsible situations. 
No firm will employ a mere draughtsman as manager, unless 
he has an efficient knowledge of commercial matters, both as 
regards running out quantities, and estimating the cost, and time 
required to execute work. This is more required now-a-days; 
formerly the men did the work, but now machines do it. We 
should imagine workmen are not so skilled as in the days of the 
old millwrights, but with proper commercial training they should 
become better men to fill responsible situations. 

Portobello, February 24th. JouHNn G. WINTON. 








THe Mersty Bar, —The Mersey Docks and Harbour Board Lavc 
instructed Messrs. Simons and Co., of Renfrew, on the Clyde. te 
design and construct powerful sand pumping appliances to be ftted 
to one of the steam hopper barges constructed by them some time 
ago for the Board. When completed, the apparatus will be em- 
ployed to cut a deep channel through the outer bar of the Mersey. 








204 


THE ENGINEER. 





Maicu 7, 1890, 











GLOVERS ROPE-MAKING 


IMPROVED ROPE-MAKING MACHINE. 





Messrs. WALTER GLOVER AND Co., of Salford, Manchester, 
have recently completed an improved compound horizontal 
rope machine, capable of making rope of cotton, hemp, jute, 
coir, flax, or manilla, with or without cores, up to 34in. dia- 
meter, or about llin. circumference. The annexed illustra- 
tion will show the construction of this machine, one of the 
most important features of which is the manner in which the 
yarns and strands all converge to one common centre, this 
arrangement insuring the utmost regularity in lay and ten- 
sion. The above machine is arranged for making three- 
strand ropes, each strand being supplied from the yarns 
contained on six bobbins, thus eighteen bobbins supplying 
the yarn for the entire rope. Every bobbin runs indepen- 
dently, and a separate break or friction strap is fitted to each 
bobbin. These bobbin brakes can be adjusted to the greatest 
nicety, insuring an equal tension on every one of the eighteen 
yarns, thus insuring a rope of the most perfect uniformity 
throughout. In order to enable the manufacturer to make 
hard or soft laid ropes, a full 
set of change wheels is supplied 
with each machine, for regu- 
lating the hauling-off gear, 
each regulation or change gear 


being distinct and separate 
from the other. The machine 
is very simple and self-con- 


tained, and can be easily man- 
aged by one workman, every 
part of it being under direct 
control from the stopping and 
starting lever. The machine 
runs with remarkable smooth- 
ness, and owing to the careful 
distribution and balancing of 
the bobbins and discs, &c., it 
requires very little power to 
drive machines of the largest 
size. 

Machines for making ropes 
of all sizes are made on this 
principle. The ropes are made 
in the following manner :—The 
yarns being wound on _ the 
bobbins in suitable numbers, 
according to the size of the 
rope to be made, they are from 
each bobbin threaded through 
a head-runner of six holes and 
gathered at a die at which they 
are closed into the strands, 
there being a separate die for 
each of the three strands. The 
strands being formed, they are 
then threaded through a main 
head-runner of three holes, 
and immediately closed at the 
main closing die into finished 
rope. The rope is drawn 
througl.4 he die by means of 
strong hauling-off drums, and ultimately wound on to a 
storage creel, the storage creel being made so that the 
rope can be taken off it without uncoiling. 








BLOWING CHURCH ORGANS. 





THE increasing tendency, at the present time, for larger 
and more powerful instruments in churches and other places 
of worship, together with the fact of their usually being fitted 
with pneumatic action for the purpose of lessening the labour 
of playing, has caused the requirements of more wind, and 
that of a higher pressure, necessitating the substitution of 
engine power for manual labour. In places where a constant 
and certain pressure of water can be procured, the hydraulic 
engine meets the case; but Sunday is usually a repairing day 
with water companies, and thus, during service, frequently no 
pressure can be insured. This uncertainty leads to the use 
of gas engines in towns and oil engines in country places. 

Hitherto, the principal difficulty with gas and oil engines 
has arisen from the intermittent requirements of the service, 
it being practically impossible to stop and start the engine as 
the organ is required. Generally an apparatus for throwing 
the belt on and off, or else of allowing the wind to escape 
through a valve, has been resorted to, but both devices are 
objectionable. Lately a far better and more ingenious con- 
trivance of revolving bellows, secured by the joint patents of 
Mr. Herbert Davis and Mr. J. C. R. Okes, of London, has 
been introduced by the latter. 

The machine has the advantage of keeping up a constant 
pressure of wind— always ready, and yet when the organ is 
silent and no wind used, none is produced—it moreover has 
the advantage of never increasing the pressure beyond that 
to which the feeders are loaded. A machine on this prin- 
ciple has been fitted to blow @ large organ of four manuals at 
All Saints Church, Rudstone, Yorks, the gift of the lord of the 


manor, Mr. A. Bosville, of Thorpe Hall, Bridlingtcn, and is 
driven by one of Messrs. Priestman’s oil engines of 4-horse 
power. The machine is capable of supplying any quantity of 
air from 1 cubic foot to 1300 cubic feet per minute at a pres- 
sure of 12in. of water; though 8in. pressure is sufficient for the 
organ in the present instance. Both engine and blower are 
highly satisfactory, the engine running steadily and under 
perfect control, whilst the pressure of air indicated by the 
gauge does not vary lin. of water, a qualification which organ 
builders will appreciate. The accompanying engraving illus- 
trates the machine, which consists of four bellows secured to 
a hollow horizontal shaft, which is caused to revolve. As the 
movable board of each bellows comes alternately over and 
under the fixed board, it tends to fall down, forcing air through 
the hollow shaft in the one-half revolution, and filling the 
bellows with air during the other half revolution. The 
springs shown in our engraving serve to regulate the pressure, 
and ensure steadiness of action. This blower is a curious 
example of the application to practical purposes of a very 
old idea. a somewhat 


In Dick's *“ Perpetuum Mobile,” 





similar machine is figured as a device for producing perpetual 
motion, the whole being submerged, so that the descended 
bellows shall always be on the rising side. 








DREDGERS AND DREDGING.! 


NEARLY twenty years ago, I told Messrs. Simons and Co, that 
their then newly-invented combined hopper dredger could 
not be economically employed except it had large hopper carrying 
capacity, and therefore I advised that no hopper dredger should 
be of less carrying capacity than 1000 tons. It was with this in 
view that I recommended to several harbour boards for whom I 
acted as engineer the construction of the large hopper dredgers, 
viz,, the Greenock, of 1000 tons; Willunga, of 950 tons; and 
Otago, of 1250 tons, all twin-screw vessels, instead of hopper 
dredgers of 500 tons, or of about half the carrying capacity, at 
that time proposed. 

Since these were built, from ten to thirteen years ago, a number 
of large hopper dredgers, including stern-well hopper dredgers, 
have been built by Messrs, Simons and Co.; and it is now a well- 
established fact that in localities where the materials to be dredged 
are comparatively hard, and the distances to the places of deposit 
are short, that the cost of dredging by the hopper system is, as 
nearly as possible, three-sevenths cheaper than 4“ fixed dredgers, 
with their attendant bopper barges, when working under similar 
conditions. This fact led me, when reporting to the Belfast 
Harbour Commissioners on August 18th, 1882, on the best class of 
dredging plant to be used for cutting the new channel from the 
harbour down to Holywood, to recommend the hopper dredger 
system ; and the engineer to the Commissioners reported last year 
that the actual cost has been under 2d. per ton, inclusive of wages, 
coal, stores, and repairs, but exclusive of interest and depreciation, 
for which latter items 1}d. might be added, or say 34d., against 
4d. per ton named in my report. 

The quantity of materials raised by the two Belfast hopper 
dredgers of 800 tons each, working nigh and day during the year 


1 Notes by W. R. Kinipple, M. Inst. C.E. 








MACHINE. 





1887, was 1,550,400 tens, including depesiting at an average 
distance of nine nautical miles. Similar results as to cost have also 
been obtained at Grangemouth, where I reported on March 10th 
1881, to the Caledonian Railway Company on the advantayes of 
the hopper system for the proposed dredging operations there, and 
recommended a 1000-ton Cater dredger, which was afterwards 
reduced to an 800-ton hopper dredger for the work. Other hopper 
dredgers, such as the Kuphus of 1000 tons at Bombay, have done 
good work at a very small cost. Those constructed under my 
invention and patent of September 4th, 1882, viz., the stern-weil 
ae dredyers at Bristol, of 800 tons; St. Andrew, H.M. Dock- 
yard, Chatham, of 700 tons; the Otter, of 500 tons, for the Natal 
Harbour Board ; and one of 800 tons, now building for the Man- 
chester Ship Canal Works, have been very successful and much 
reduced the cost of dredging. I understand from Meesrs. Simons 
and Co,, that up to the present time they have built, including 
those now building, no less than forty-two hopper dredgers, or 
with but three exceptions the whole of the hopper dredyers afloat ; 
also twenty-eight of suction, dipper and fixed dredgers, and fifty 
hopper barges, making a total fleet of 120. Messrs. Simons and 
Co. are the inventors of the original hopper dredyer, as well as the 
designers and constructors of the first steam hopper barge. 
Glancing over these figures, it 
would appear that the bias so 
freely expressed a few years 
ago against the hopper-dredyer 
system is now gradually lessening, 
and there is a greater tendency 
than ever towards the stern- 
well type of hopper-dredyger, 
with other improvements I have 
introdueed, 

As before stated, to insure 
success it is essential that hopper 
dredgers should be of great carry- 
ing capacity, of not less than 
1000, and perhaps it would be 
better to have them of from 1500 
to 2000 tons, having their boilers, 
engines, ladders, propellers and 
machinery throughout in dupli- 
cate ; that is to say, twin dredger 
vessels having the two ladders 
working in one well, with their 
lower tumblers projecting well 
aft, for stern cutting, and safely 
housed, or covered, by an over- 
hanging — stern in fact, 
arranged that one-half of the 
machinery forms in every respect 
a perfect dredger, capable of 
being independently worked while 
the other half is at rest or under 
repair. 

In making these remarks on the 
stern-well hopper system, I by no 
means wish to convey that under 
all conditions it is the best to 
adopt, for in long and wide rivers, 
and where the materials to be 
dredged are soft, and the dis- 
tances to places of deposit are over 
fifteen or twenty miles, probably 
the stationary dredger system 
will continue to be used with 
economy. It is chiefly with this 
latter or stationary class of plant 
that the dredging operations of the Yarea-Yarra river are being 
carried on by the A mma Harbour Trust. Lately two dredgers of 
this class, named the Francis Henty and G. Ward Cole respectively, 
have been constructed under my direction forthe Melbourne Harbour 
Board, and these are now on their way to Australia. Everything in 
connection with these vessels is compact and well arranged. The 
bridge across the bow of each not only serves as an efficient tie, but 
provides facilities for suspending and safely housing the lower end 
of the bucket ladder in such a position that it can be used for bow 
cutting, and thus dispensing with the expensive top tumbler 
traversing gear usually fitted up for the purpose. , 

A trial of the Francis Henty was made on October 16th last, 
when her buckets were run for a short time at the rate of twenty- 
four per minute, and while working in 35ft. of water, in very soft 
ground, each bucket came up more than well filled, and by actual 
measurement I found that the material lifted was at the rate of 
about 1500 tons per hour. Such a speed, however, could not he 
maintained for any length of time without considerable risk, as her 
ordinary working rate in stiff clay and sand is about 600 tons per 
hour, When these dredgers arrive in Melbourne, there will then 
he the Crocodile, Francis Henty, and G. Ward Cole, stationary 
dredgers ; the Willunga, of 950 tons, and Otago, of 1250 tors, 
hopper dredgers; and also the Batman and Falkner, hopper 
barges, all built under my direction by Messrs. Simors and Co, 
At the present time Messrs, Simons and Co, have in hand, unde r 
my direction, a 1000-ton hopper dredger for the Aden Pcit 
Trust.— The Sh (ppg World. 








Massicks AND CrookE’s PaTENT Hot - BLAST  FIREBRICK 
£TovEs.—The Illinois Steel Company has adopted the Massicks 
and Crooke type of hot-blast firebrick stoves for the four new 
blast furnaces which it is erecting at its South Chicago works, 
These furnaces are each 2lft. bosh by 85ft. high, and each will be 


| equipped with four stoves, 22ft. diameter by 70ft. high, giving 


30,000 square feet of heating surface to a stove. The blast 
furnaces at its Union Works, which were re-modelled to Massic«s 
and Crooke’s system the past summer, are doing, we are told, 
better than ever before, 
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MAGNETISM.1} 

Ler us consider a ring of uniform section of any convenient area 
and diameter. Let us suppose this ring to be wound with copper 
wire, the convolutions being insulated, Over the copper wire let 
us suppose that a second wire is wound, also insulated, the coils 
of each wire being arranged as are the coils of any ordinary 
modern transformer. Let us suppose that the ends of the inner 
coil, which we will call the secondary coil, are connected to a bal- 
Jistic galvanometer ; and that the ends of the outer coil, called the 
primary, are connected, through a key for reversing the current, 
with a battery. If the current in the primary coil is reversed, the 
valvanometer needle is observed to receive a sudden or impulsive 
deflection, indicating that for a short. time an electro-motive force 
has been acting on the secondary coil. If the resistance of the 
secondary circuit is varied, the sudden deflection of the galvano- 
meter needle varies inversely as the resistance. With constant 
resistance of the secondary circuit the deflection varies as the 
number of convolutions in the secondary circuit. If the ring upon 
which the coils of copper wire are wound is made of wood or glass 

or, indeed, of ninety-nine out of every hundred substances which 
could be proposed —we should find that for a given current in the 
primary coil the deflection of the galvanometer in the secondary 
circuit is substantially the same. The ring may be of copper, of 
vold, of wood, or glass—it may be solid or it may be hollow —it 
makes no difference in the deflection of the galvanometer. We 
find, further, that with the vast majority of substances the deflec- 
tion of the galvanometer in the secondary circuit is proportional to 
the current in the primary circuit. If, however, the ring be of 
soft iro, we find that the conditions are enormously different. In 
the first place, the deflections of the galvanometer are very many 
times as great as if the ring were made of glass, or copper, or wood. 
In the second place, the deflections on the galvanometer in the 
secondary circuit are not proportional to the current in the primary 
circuit; but as the current in the primary circuit is step by step 
increased we tind that the galvanometer deflections increase some- 
what as is illustrated in the accompanying curve— Fig. 1 —in which 
the abscis. # are proportional to the primary current, and the ordi- 


Fig. 1 








nates are proportional to the galvanometer deflections. You 
observe that as the primary current is increased the galvanometer 
deflection increases at first at a certain rate; as the primary 
current attains a certain value the rate at which the deflection 
increases therewith is rapidly increased, as shown in the upward 
turn in the curve. This rate of increase is maintained for a time, 
but only fora time. When the primary current attains a certain 
value the curve bends downward, indicating that the deflections of 
the galvanometer are now increasing less rapidly as the primary 
current is increase if the primary current be still continually 
increased, the galvanometer deflections increase less and less 
rapidly. 

Now what I want to particularly impress upon you is the enor- 
mous difference which exists between soft iron, on the one hand, 
ind ordinary substances on the other. On this diagram I have 
taken the galvanometer deflections to the same scale for iron, and 
for such substances as glass or wood. You see that the deflections 
in the case of glass or wood, to the same scale, are so small as to 
be absolutely inappreciable, whilst the deflection for iron at one 
point of the curve is something like 2000 times as great as for 
hon-magnetic substances. This extraordinary property is pos- 
sessed by only two other substances besides iron—cobalt and 
nickel. On the same figure are curves showing on the same scale 
what would b> the deflections for cobalt and nickel, taken from 
Professor Rowland’s paper. You observe that they show the 
same general characteristics as iron, but in a rather less degree. 
Still, it is obvious that these substances may be broadly classed 
with iron in contradistinction to the great mass of other bodies. 
On the other hand, diamagnetic bodies belong distinctly to the 
other class. If the detlection with a non-magnetic ring be unity, 
that with iron, as already stated, may be as much as 2000; that 
with bismuth, the most powerful diamagnetic known, is 0-999825 
aquantity differing very little from unity. Note, then, the first 
fact which any theory of magnetism has to explain is: Iron, nickel, 
and cobalt, all enormously magnetic ; other substances practically 
non-magnetic. A second fact is—with most bodies the action of 
the primary current on the secondary circuit is strictly pro- 
portional to the primairy current ; with magnetic bodies it is by 
no means so. 









You will observe that the ordinates in these curves, which are 
proportional to the kicks or elongations of the galvanometer, are 
called induction, and that the abscisse are called magnetising 
force. Let us see a little more precisely what we mean by the 
terms, and what are the units of measurement taken. The elonga- 
tion of the galvanometer measures an impulsive electro-motive 
force —an electro-motive force acting for a very short time. Charge 
a condenser to a known potential, and discharge it through the 
yalvanometer ; the needle of the galvanometer will swing aside 
through a number of divisions proportional to the quantity of 
electricity in the condenser —that is, to the capacity and the 
potential. From this we may calculate the qvantity of electricity 
required to give a unit elongation. Multiply this by the actual 
resistance of the secondary circuit and we have the impulsive 
electro-motive force in volts and seconds, which will, in the 
particular secondary circuit, give a unit elongation. We must 
multiply this by 108 to have it in absolute ('.G.S8. units. Now the 
induction is the impulsive electro-motive foree in absolute (.G.S. 
units divided by the number of secondary coils and by the area of 
section of the ring in square centimetres. The line integral of 
magnetising force is the current in the primary in absolute 
C.G.S, units —that is, one-tenth of the current in amperes—multi- 
plied by 4. The magnetising force is the line integral divided by 
the length of the line over which that line integral is distributed. 
This is, in truth, not exactly the same for all points of the section 
of the ring—-an imperfection so far as it goes in the ring method of 
experiment. The absolute electro-magnetic C.G.S. units have 
been so chosen that if the ring be perfectly non-magnetic the 
induction is equal to the magnetising force. Je may refer later 
to the permeability, as Sir W. Thomson calls it ; it is the ratio of 
the induction to the magnetising force causing it, and is usually 
denoted by wa 9 

There is a further difference between the limited class of 
magnetic bodies and the great class which are non-magnetic. To 
show this, we may suppose our experiment with the ring to 
be varied in one or other of two or three different ways. ‘To fix 
our ideas, let us suppose that the secondary coil is collected in one 
part of the ring, which, provided that the number of turns in the 
secondary is maintained the same, will make no difference in the 
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result in the galvanometer, Let us suppose, further, that the ring 
is divided so that its parts may be plucked from together, and the 
secondary coil entirely withdrawn from the ring. If now the 
primary current have a certain value, and if the ring be plucked 
apart and the secondary coil withdrawn, we shall find that, what- 
ever be the substance of which the ring is composed, the galvano- 
meter deflection is one-half of what it would have been if the 
primary current had been reversed. 1 should perh ups say approxi- 
mately one-half, as it is not quite strictly the case in some samples of 
steel, although, broadly speaking, it is one-half. This is natural 
enough, for the exciting cause is reduced from, let us call it a positive 
value, to nothing when the secondary coil is withdrawn ; it is changed 
from a positive value to an equal and opposite negative value when 
the primary current is reversed. Now comes the third charac- 
teristic difference between the magnetic bodies and the non-magnetic. 
Suppose that, instead of plucking the ring apart when the current 
had a certain value, the current was raised to this value and then 
gradually diminished to nothing, and that then the ring was 
plucked apart and the secondary coil withdrawn. If the ring be 
non-magnetic, we find that there is no deflection of the galvano- 
meter ; but, on the other hand, if the ring be of iron, we find a 
very large deflection, amounting, it may be, to 80 or 90 per cent. 
of the deflection caused by the withdrawal of the coil when the 
current had its full value. Whatever be the property that the 
passing of the primary current has imparted to the iron, it is 
clear that the iron retains a large part of this property after the 
current has ceased. We may push the experiment a stage 
further. Suppose that the current in the primary is raised to a 
great value, and is then slowly diminished to a smaller value, 
and that the ring is opened and the secondary coil withdrawn. 
With most substances we find that the galvanometer deflection is 
precisely the same as if the current had been simply raised to its 
final value. It is not so with iron; the galvanometer deflection 
depends not alone upon the current at the moment of withdrawal, 
but on the current to which the ring has been previously sub- 
jected. We may then draw another curve Fig. 2— representing 
the galvanometer deflections produced when the current has been 
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raised to a high value, and has been subsequently reduced to a 
value indicated by the abscisse. This curve may be properly 
called a descending curve. In the case of ordinary bodies this 
curve is a straight line coincident with the straight line of the 
ascending curve, but for iron is a curve such as is represented in 
the drawing. You observe that this curve descends to nothing 
like zero when the current is reduced to zero; and that when the 
current is not only diminished to zero, but is reversed, 
the galvanometer deflection only becomes zero when the 
reversed current has a substantial value. This property pos- 
sessed by magnetic bodies of retaining that which is impressed 
upon them by the primary current, has been called by Professor 
Ewing hysteresis, or, as similar properties have been observed 
in quite other connections, magnetic hysteresis. The name is a 
good one, and has been adopted. Broadly speaking, the induction as 
measured by the galvanometer deflection is independent of the time 
during which the successive currents have acted, and depends only 
upon their magnitude and order of succession. Some recent experi- 
ments of Professor Ewing, however, seem to show a well-marked 
time effect. There are curious features in these experiments which 
require more elucidation. 

It has been pointed out by Warburg, and subsequently by 
Ewing, that the area of Curve 2 is a measure of the quantity of 
energy expended in changing the magnetism of the mass of iron 
from that produced by the current in one direction to that pro- 
duced by the current in the opposite direction and back again. 
The energy expended with varying amplitude of magnetising forces 
has been determined for iron, and also for large magnetising 
forces for a considerable variety of samples of steel. - Different 
sorts of iron and steel differ from each other very greatly in this 
respect. For example, the energy lost in a complete cycle of 
reversals in a sample of Whitworth’s mild steel was about 
10,000 ergs per cubic centimetre ; in oil-hardened hard steel it was 
near 100,000; and in tungsten steel it was near 200,000—a range 
of variation of 20 to 1. It is, of course, of the greatest 
possible importance to keep this quantity low in the case of 
armatures of dynamos, and in that of the cores of transformers. 
If the armature of a dynamo machine be made of good iron, 
the loss from hysteresis may easily be less than 1 per cent.; if, 
however, to take an extreme case, it were made of tungsten 
steel, it would readily amount to 20 per cent. In the case of 
transformers and alternate-current dynamo machines, where the 
number of reversals per second is great, the loss of power by 
hysteresis of the iron, and the consequent heating, become very 
important. The loss of power by hysteresis increases more rapidly 
than does the induction. Hence it is not well in such machines to 
work the iron to anything like the same intensity of induction as 
is desirable in ordinary continuous-current machines. The quan- 
tity OA, when measured in proper units, as already explained— 
that is to say, the reversed magnetic force, which just suffices to 
reduce the induction as measured by the kick on the galvanometer 
to nothing after the material has been submitted to a very great 
magnetising force-—is called the ‘‘ coercive force,” giving a detinite 
meaning to a term which has long been used in a somewnat 
indetinite sense. The quantity is really the important one in 
judging the magnetism of short permanent magnets. The residual 
magnetism 0B is then practically of no interest at all; the mag- 
netic moment depends almost entirely upon the coercive force. 
The range of magnitude is somewhat greater than in the case of 
the energy dissipated in a complete reversal. For very soft iron 
the coercive force is 1°6 C.G.S. units; for tungsten steel, the most 
suitable material for magnets, it is 51 in the same units. A very 
good guess may be made of the amount of coercive force in a 
sample of iron or steel by the form of the ascending curve, deter- 
mined as I described at first. This is readily seen by inspection of 
Fig. 3, which shows the curves in the cases of wrought iron, and 
steel containing 0-9 per cent. of carbon. With the wrought iron a 
rapid ascent of the ascending curve is made, when the magnetising 
force is small and the coercive force is small; in the case of the 
hard steel, the ascent of the curve is made with a larger magne- 
tising current, and the coercive force is large. There is one 
curious feature shown in the curve for hard steel which may, so far 
as I know, be observed in all magnetisable substances: the ascend- 
ing curve twice cuts the descending curve, asat Mand N. This 
ar wed was, so far as I know, first observed by Professor G. 

iedemann. 

I have already called emphatic attention to the fact that mag- 
netic substances are enormously magnetic, and that non-magnetic 
substances are hardly at all magnetic; there is between the two 
classes no intermediate class. The magnetic property of iron is 
exceedingly easily destroyed. If iron be alloyed with 12 per cent. 
of manganese, the kick on the galvanometer which the material 
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will give, if made into a ring, is only about 25 per cent. greater 
than is the case with the most completely non-magnetic material, 
instead of being some hundred times as great, as would be the case 
with iron. Further, with this manganese steel, the kick on the 
galvanometer is strictly proportional to the magnetising current in 
the primary, and the material shows no sign of hysteresis. In 
short, all its properties would be fully accounted for if we supposed 
that manganese st:el consisted of a perfectly non-magnetic mate- 
rial, with a small percentage of metallic iron mechanically 
admixed therewith. 'lhus the property of non-magnetisability of 
manganese steel is an excellent proof of the fact—which is also 
shown by the non-magnetic properties of most compounds of iron 

that the property appertains to the molecule, and not to the atom ; 
wr, to put it in another way, suppose that we were to imagine 
manganese steel broken up into small particles, as these particles 
became smaller there would at length arrive a point at which the 
iron and the manganese would be entirely separated from each 
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other ; when this point is reached the particles of iron are non- 
magnetic. By the magnetic molecule of the substance we mean 
the smallest part which has all the magnetic properties of the 
mass, The magnetic molecule must be big enough to contain its 
proportion of manganese. In iron, then, we must have a col- 
lection of particles of such magnitude that it would be possible 
for the manganese to enter into each of them, to constitute an 
element of the magnet. Manganese is, so far as I know, a non- 
magnetic element. Smaller proportions of manganese reduce the 
magnetic property in a somewhat less degree, the reduction being 
greater as the quantity of manganese 1s greater. It appeared 
very possible that the non-magnetic property of manganese steel 
was due to the coercive force being very great—that, in fact, in 
all experiments we were still on that part of the magnetisation 
curve below the rapid rise, and that if the steel were submitted to 
greater forces it would presently prove to be magnetic, like other 
kinds of steel. Professor Ewing, however, has submitted manga- 
nese steel to very great forces indeed, and finds that its magnetism 
is always proportional to the magnetising force. 

When one considers that the magnetic property is peculiar to 
three substances—that it is easily destroyed by the admixture 
of some foreign body, as manganese—one would naturally expect 
that its existence would depend also on the temperature of the 
body. This is found to be the case. It has long been known 
that iron remains magnetic to a red heat, and that then it some- 
what suddenly ceases to be magnetic, and remains at a higher 
temperature non-magnetic. It has long been known that the 
same thing happens with cobalt, the temperature of change, 
however, being higher; and with nickel, the temperature being 
lower. The magnetic characteristics of iron at a high tempera- 
ture are interesting. Let us return to our ring, and let us 
suppose that the coils are insulated with a refractory material, 
such as asbestos paper, and that the ring is made of the best soft 
iron. We are now in a position to heat the ring to a high 
temperature, and to experiment upon it at high temperatures 
in exactly the same way as before. The temperature can be 
approximately determined by the resistance of one of the copper 
coils. Suppose, first, that the current in the primary circuit 
which we use for magnetising the ring is small; that: from time 
to time, as the ring is heated and the temperature rises, an 
experiment is made by reversing the current in the primary 
circuit and observing the deflection of the galvanometer needle. 
At the ordinary temperature of the air the deflection is com- 
paratively small; as the temperature increases the deflection 
also increases, but slowly at first; when the temperature,- how- 
ever, reaches something like 600 deg. C., the galvanometer detiec- 
tion begins very rapidly to increase, until, with a temperature of 
770 deg. C., it attains a value of no less than 11,000 times as great 
as the deflection would be if the ring had been made of glass or 
copper, and the same exciting current had been used. Of course 
a direct comparison of 11,000 to 1 cannot be made. To make it 
we must introduce resistance into the secondary circuit when the 
iron is used; and we must, in fact, make use of larger currents 
when copper is used. However, the ratio of the induction in the 
vase of iron to that in the case of copper at 770 deg. C. for small 
forces is no less than 11,000 to 1. Now, mark what happens. The 
temperature rises another lideg. C.; the deflection of the needle 
suddenly drops to a value which we must regard as infinitesimal in 
comparison to that which it had at a temperature of 770 deg. C.; 
in fact, at the higher temperature of 785 deg. C. the deflection of 
the galvanometer with iron is to that with copper in a ratio not 
exceeding that of 1:14 tol. Here, then, we have a most remark- 
able fact:—At a temperature of 770 deg. C. the magnetisation of 
iron 11,000 times as great as that of a non-magnetic substance; at 
a temperature of 785 deg. C. iron practically non - magnetic. 
Suppose now that the current in the primary circuit which serves 


to magnetisc the iron had been great instead of very small. In 
this case we find a very different order of phenomena. As the 


temperature rises, the deflection on the galvanometer diminishes 
very slowly till a high temperature is attained; then the rate of 
decrease is accelerated until, as the temperature at which the 
sudden change occurred for small forces is reached, the rate 
of diminution becomes very rapid indeed, until, finally, the 
magnetism of the iron disappears at the same time as for small 
forces. Instead of following the magnetisation with constant 
forces for varying temperatures, we may trace the curve of 
magnetisation for varying forces with any temperature we please. 








BATH AND WEST AND SOUTHERN Counties Socrety.—This old- 
established Society will this year hold its annual Exhibition at 
Rochester, on June 5, 6, 7, 9, and 10, and money prizes amounting 
to nearly £3000 are offered for horses, cattle, sheep, pigs, 
poultry, cheese, butter, cream, hops, wool, preserved fruit, &c., 
in addition to several gold and silver medals and plate. The dis- 
play of implements, machinery, and articles of general utility is 
always a very large one, and among other attractive features will 
be exhibitions of manufactures, paintings, fruit packing appliances, 
&c. The butter-making contests, which have been such interesting 
features of the Society’s recent shows, will be again carried out, 
together with other interesting demonstrations of dairy practice. 
Regulations, &c., can be obtained of the secretary, Mr. Thos. F, 
Plowman, Bath. 
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THE HUDSON TUNNEL BLOW OUT. 

THE following article, by S. D. V. Burr, in the Railroad Gazett 
of the 17th January, 1890, will be found of interest, especially con- 
sidering the numerous accidents in, and the long time this tunnel 
has been in hand : 

Judging from the accounts in the technical and daily press of 
the ** blow out ” at the Hudson River Tunnel, which occurred just 
before midnight, on the 4th inst., it is apparent that the true 
character of the work now being done is not well understood. In 
the accounts given there are several important features : First, the 
accident took place instantaneously, and it was by mere chance 
that the men in the heading escaped ; next, and this in a technical 
journal, there was ‘‘a failure of the air pressure to properly sup- 
port the silt in the side of the tunnel, and several tons of the 
material fell inte the tunnel.” 

To those who have studied closely the method of building the 
tunnel and the nature of the material through which it is passing, 
it is very evident that an instantaneous blow-out, er escape of the 
contined air, is absolutely impossible. In every instance of a blow- 
out at the heading the men have been warned in time to reach the 
air locks. The air pressure maintained in the heading or working 
chamber balances, as nearly as practicable, the hydrostatic pressure 
of the water of the river. The silt of the face and sides of the 
heading serves solely as a wall separating this air upon one side 
from the water upon the other. As the silt which constitutes the 
dividing medium is formed of minute particles having but little 
tendency to pack or cling closely together, it has no power in itself 
to act as such a dividing medium, except when the two pressures 
nearly balance each other. 
not possible, simp! 
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Considering more in detail the future of Monitors this man, whose | 


| theories had been determined by his experience as a naval officer 


| she 


and a naval secretary, as well as by his close study of principles, | 
said :—‘* There remains but one tact to discuss concerning the 

Monitor type of ironclads invented by Captain Ericsson, Can they | 
be constructed so as to make them efficient fighting sea-going 

cruisers! If not, then we must adopt the European models, abstain 

from any further attempts at progress, and content ourself with a | 
naval force for defensive purposes only, or invite new schemes. | 
The facts with regard to the behaviour of this vessel in a moderate 
gale of wind and heavy sea are as follows: Head to the sea, 
takes over about 4ft. solid) water, which broken 
as it sweeps the sea along the deck, and after reaching the turret 
it is too much spent to prevent tiring the Lin, gun directly ahead. 
Broadside to the sea, either moving along or stopped, ber lee guns 
can always be worked without dithculty, the water which passes 
across the deck from windward being divided by the turrets, and 








of is 





| ber extreme roll so moderate as not te press her lee guns near the 


water. Lying in the same position, the 15in, guns can be tired 
directly astern without interference from water, and when stem to 
sea, the water which comes on board is broken up in the same 
manner as when going ahead to it. In the trough of the sea her 
ports will be liable to be tlooded, if required to use her guns to 
windward, This, therefore, would be the position selected by an | 
antagonist who designed to tight a Monitor in a sea-way, 

* An ordinary vessel, high out of the water, and lying in the 


| trough of the sea, broadside to, is attacked by a wave which climbs 


An exact condition of equilibrium is | 
y because the water pressure is not equal at all | 


points of the excavation, that at the invert being over 9 lb. greater | 


than that at the crown, due to the greater depth of the invert 
below the surface. By maintaining an air pressure equal to the 
water pressure at the axis of the tunnel, the only work to be per- 
formed by the silt partition is to prevent the entrance of water at 


the bottom, where the water pressure is greatest, and to prevent | 


the escape of air at the top, where the air pressure is in excess, the 
air pressure, of course, being the same in all parts. 
if a more perfect substance than silt is provided by nature for this 
purpose, 

In the ordinary operation of digging out the heading the dry 
state of the silt- indicated by the falling of small lumps—shows 
that the air pressure is excessive, and that it is forcing the 
water back into the silt; at the same time the too moist con- 
dition of the silt—indicated by little streams of water running 
down the face—shows that the air pressure is not  sufticient 
to prevent the water entering through the silt. This, since 


the beginning of work upon the tunnel, has given invariably an | jy 9 seaway must approach very close to have any chance of hitting 


accurate indication of the condition of the heading, and whether 
the pressure of air should be increased or diminished. The recent 
accident was due solely to the blowing out of the air through the 
silt at the heading. It was in no sense due, initially, to the in- 
coming of the water. This is evident from the fact that, in a case 
like this, where the air and water pressures are nearly the same, 
before any entrance of water in large volume can take place, a 
portion at least of the air must escape, after which the water can 
tiow in. It is further evident that this action of both the air and 
water must be intermittent, since both pass through the same 
channel. If an opening was formed at the bottom for the entrance 
of water at the same time the air was rushing out at the top, the 
action would be continuous; but this would require such a retine- 
ment of detail as almost to place it beyond the range of possibility. 
At the accident of two weeks ago the first indication of non-equili- 
brium between the air and water was given by the falling of small 
pieces of silt. 7 attracted the attention of the men, all of 
whom were working at the bottom. 
found that the lower part of the face of the heading was coming 
in slowly but inevitably, while the air was forming a passage 
through the top. 
all reached the completed portion of the tunnel when the “ whirl- 
wind,” as some reporters styled it, occurred. This was caused by 
a comparatively large volume of air escaping through the 
disintegrated silt at the top, allowing the expansion of the air 
remaining. The pressure was reduced to such an extent as to 
open the door of the air lock into which the men entered. It is 
essential to mention that in the tunnel are two air locks built in 
masonry bulkheads, placed about 400ft. apart. The air pressure 
in the tunnel between the locks is from 10 ]b. to 151b., that in the 
heading averaging about 331b. To permit the free opening of the 
door of the inner 
reduced to or below that between the locks, or 10 Ib. to 15 Ib. 

It is now that we come to the most interesting feature of the 
accident. After the air pressure had been reduced to a point 
certainly below that existing between the locks—and this required 
some time, as the men all reached the lock 
into the heading by the pressure of the water upon its outer side. 
It entered as a plunger, and forced its way up the tunnel until 









ock the pressure in the heading must have been 


It is doubtful | 


up the side, heels her to leeward, and, passing underneath, assists 
in throwing her back to windward, when another wave is met and 
the heavy lee lurch is repeated. A wave advancing upon a Monitor in 
a similar position finds no side above the water to act against; it 
therefore climbs aboard without difficulty, heels the vessel a few 
degrees to windward, and passes quickly to leeward underneath. 
The water which has got on board, having no support to part it on, 
and an inclined deck to ascend, becomes broken water, a small | 
portion going across the deck and off to leeward, but the largest 
part tumbling back to windward, overboard, without sending 
against the turret anything like the quantity which first got on 
deck. The turret guns thus occupy a central position, where, not- 
withstanding the lowness of the vessel's hull, they are more easily 
and safely handled in a seaway than guns of the same weight above | 
the water in a broadside vessel. 

“The axis of the bore of the l5in. gun of this vessel is 6)ft. 
above the water the Miantonomoh was Zot. by S3ft., she drew 
lijft., and her deck was Slin. above the water at the side. The 
extreme lurch when lying broadside to a heavy sea and moderate 


gale was 7 deg. to windward and 4 deg. to leeward, mean 54 deg.; 
while the averave roll at the same time of the Augusta— a remark 
ably steady ship was 1S deg.; and the Ashuelot 25 dege.; both 


vessels being steadied by sail. A vessel which attacks a Monitor 


such a low hull, and even then the Monitor is half the time covered 
j by 3ft. or dft. of water, protecting herself and disturbing her 
opponent's fire. 

* From these facts, not unknown to Monitor men, and the 


Upon examination it was | 





The men then started for the air lock, and had | 


the silt was forced | 
| possible to the vessel. 


arrested by the cushion of air still confined, and the pressure of | 
| was being lowered from the davits one of the ropes either broke or 


which was increased to correspond with what it was before any 
escaped. 
although perhaps not te such a nice degree as formerly. Only one 
man of the twenty odd at work was injured. One leg and one 


The air and water pressures were again in equilibrium, | 


hand were caught and crushed by the air lock dvor when it was | 


violently closed by the almost instant increase of pressure created 
by the passage up the tunnel of the silt plunger. Had the door 
been either closed or wide open no harm could have resulted. 
But, as the door was ajar, it sustained the full force of the blow 
f theair. This accident proves, as have all others of a similar 


| reach her the steamer foundered, off the Nayland Rock, 


character that have happened in the tunnel, that, provided there | 


is a watch kept on the exposed face of the silt, ample time can be 
given in case of a blow-out for all the men to escape. 
work can be resumed the disturbed silt will be allowed three or 
four weeks during which to settle and so compact itself as to again 
be capable of preventing the passage of air through it. The 
heading will then be reopened. The hole formed in the bed of the 
river by the silt filling the heading has been filled by material 
dumped from the surface of the river. 








A MONITOR AS IT Is. 


May of our Naty officers will recall the sensation created abroad, 
1 especially in England, by the visit of the double-turretted 
nitor Miantonomoh to Europe just after the war. She carried 
ith her the Assistant-secretary of the Navy, Gustavus V. Fox 
le a report to the Navy Department of the performance of 
the vessel and his conclusions concerning her. Mr. Fox said: 
** We can scarcely hope to see the day when the flagship of the 
Mediterranean fleet will only rise 36in. out of the water. We wait 
for war to convert old sailors to such a novelty as this. But how 
many ships and how many noble crews, that no money can replace, 
may be sent to the bottom before admirals can be brought to 
reason! It is the public, not the service, that will lead the way. 
“The English pilot who accompanied the Monitor from the 
Thames was somewhat suspicious of the strange craft and had his 
doubts of her ability to stand a heavy sea. He afterwards said 
that the tirst gale he encountered, when he saw a green sea 18ft. 
deep of solid water roll over her bow, he gave himself up for lost, 

















believing that the Monitor was going down head foremost. But, 
tops of the turrets keeping clear of the territic waves, he 
hered courage to look around, and, seeing an American sailor 





uietly sewing a patch upon his trousers apparently unconscious 
of the coming on board of the water, which all his experience had 
taught him was fatal to a ship, he regained his equanimity. In 
subsequent vales he became charmed with the steadiness of the 
vessel and he left her with regret.” 








Before | 





| through the slot gange, whence it is conveyed by a pipe under the 


experience we have derived from the use of sail vessels during the 
War, We may safely conclude that the Monitor type of ironclads is 
superior to the broadside, not only for fighting purposes at sea, | 
but also for cruising. A properly constructed Monitor, possessing 
all the reyuirements of a cruiser, ought to have but one turret, 
armed with not than 20in, guns, two independent propellers, 
the usual proportion of sail, and should be constructed of iron, 
The comforts of this Monitor to the officers and men are superior 
to those of any other class of vessels in the Navy, arising chietly 
from her steadiness, ample accommodations, artificial ventilation, 
and the great quantity of light atforded by having the bull’s-eves 
overhead instead of at the side. | 
‘We present this statement, in connection with those published | 


less 


last week, as sufficient answer to the misrepresentations of the | 
Monitor type of vessels contained in a communication from the 
Washington correspondent of the Ver York Hevald, appearing in 
the issue of that paper of Febuary Mth.” US 
Jour 
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DEATH OF MR. STANDFIELD.—-We are sorry to have to announce 
the death of Mr. Standtield, the well-known tloating dock engineer. 
The facts are as follows :--It will be remembered that a petroleum 
steamer, the Ville deCalais, blew up some time since. Mr, Standtield 
bought the hull and machinery forClarke and Standtield, and had the 
stern portion titted with a bulkhead and patched up and brought to 
this country. She left Calais intowof the tugChallenger on Saturday 
night. The Ville de Calais had on board Mr. Standtield, his son, 
Mr. Frank Standtield, his nephew, Mr. Lewis Standtield, the 
master, Mr. William Denton, and the crew of twelve hands, All 
went well until the ship reached the Margate Roads, when the 
hawser parted. The tug made several attempts to get a fresh 
hawser on board, but without avail, and she then kept as close as 
It was then deemed advisable to launch a 
and at the same time 


boat and put the crew on board the tug; 
i While the boat | 


signals were made for assistance from the shore. 


was let go, and the whole of the occupants were precipitated into 
the water. Two of them, J. C. Roberts and Stephen England, 
succeeded, with great difficulty, in getting back to the vessel, six 
were picked up by the tug, and the remaining four, including Mr. 
Standtield, sen., were drowned. In the meantime, the Margate 
surf boat, Friend to All Nations, had put off, but before she could 
Mr. 
Frank Standtield seized a life-buoy, jumped into the water, and, 
tovether with another of the men, who was found clinging to the 
ladder, was picked up by the lifeboat. The remaining four men 
took to the rigging, from which they were, with much difficulty, 
rescued by the surf boat. 

KING’s COLLEGE ENGINEERING SocieTy,—At a general meeting 
of this Society, held on February 18th, Professor Robinson 
in the chair, Mr. Stantord read a very interesting paper on the 
Rathmines Waterworks. The construction of these works was 
greatly complicated by an Act of Parliament, which secured to the 
millowners of the Upper Dodder the use of 1500 cubic feet per 
minute of the Dodder, and as compensation for the springs im- 
pounded, a second reservoir was to be constructed capable of 
supplying 392,000 cubic feet per diem, The catchment area con- 
sists of two parts. The upper part, from which the Dodder rises, 
is covered with peat, which discolours the water. This discoloured 
water is carried along an artificial watercourse to a weir and slot 
gauye, so arranged as to allow 1500 cubic feet per minute to flow 











lower reservoir to the original bed of the Dodder, while the excess 
flows over the weir into the lower reservoir. The lower part of 
the catchment area produces a large supply of spring water, which 
is carried into an upper reservoir, which has a capacity of 357 
nillion gallons for the supply of the township. At both banks on 
the eastern side of the valley there occurred deposits of sand and 
gravel, into which headings had to be driven and filled with con- 
crete to prevent leakage from the reservoir. The embankments 
of both reservoirs are of earth, with a puddle wall in the centre, 
and it has been found necessary to build a storm wall on both 
embankments to prevent the waves washing over and damaging 
the banks. At the toe of each embankment outlet towers are | 
placed to control the delivery of the water. In the upper tower | 
there is a water-tight chamber with three openings, so that the | 
water may be drawn off at different levels. The water is then | 
carried to a service reservoir two miles from the township. There | 
are also pipes for emptying the reservoir. 





From the lower tower 
emptying pipes are laid, and also a pipe for supplying the com- | 
pensation water for the millers. This water is gauged over a waste | 
weir below the bank. A covered screening chamber is erected near 
the service reservoir, and the water for the town passes through 





strainers of fine copper wire to remove suspended impurities, 


| offering to throw open their books for examination, 


| likewise to the iron and steel trades, 
| new 


| consider the systematic reduction of the output. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THE position of the coal crisis is the matter that is receiving 
most attention in the iron and coal trades of the Midlands this 
Alike on ‘Change in Wolverhampton on Wednesday, and in 
Birmingham on ‘Thursday, this was a leading topic of conversation, 


week, 


and the probabilities of the situation were earnestly discussed, 
The opinion was freely expressed that the masters had acted 


| throughout the proceedings in as fair a manner as possible by 


Any cause of 
complaint which the miners may imavine themselves to have, by 
reason of previous averaye selling: prices having been ascertained 
from tirms selected by the employers, must surely, it is thought, 
be removed by the suggestion that eight of the proposed sxteen 
tirms whose books are to be examined shall be chosen by the men 
themselves, 

Although the South Statfordshire coaltield not at present 
affected by the coal trade wayes dispute, some disappointment js 
yet experienced that the Conterence did not lead to any detinite 
result, but at the same time it is a hopeful feature that there was 
not a detinite rupture, and, although no official intimation to such 


Is 


effect has been made, there yet seems reason to SUP pose 
that the masters’ proposals will) meet with the — further 
consideration of the men. In this last connection it js 
noteworthy on behalf of the operatives that a sugyestion was 


made that if another Conference were to be held in a week's time 
a settlement might y rhaps be arrived at. The effect of a strike 
would just now be prejudicial, not alone to the coal trade, but 
The immediate etfect of the 
stage which has been arrived at has been to crests 
apprehension at certain of the ironworks and furnaces, and thus 


One 


| consumers of manufacturing fuel who think it likely that there will 


yet bea struggle, were to-day Thursday — in Birmingham, disposed 
to offer enhanced prices for immediate deliveries. Taking th 
trade generally, however, the hope is indulyed that the matter will 
yet be amicably settled. 

In this state of uncertainty it is not possible this week to report 
any striking progress in the recovery movement, which has been 
slowly proceeding now for some weeks in the iron trade. Indeed, 


it may be said that this movement is rather flagging ; at the same 
time, there are numbers of manufacturers who still cling tena 
ciously to the belief that good times are ahead, and who ar 
expecting better things, if only the demand keeps yood enough to 
relieve the existing heavy stocks at Glasgow. The convalescnee of 
the market may be tardy, and may in fact last several weeks lonver; 
but, with the advance of the shipping season, it is felt’ that ther 


Is ho renson why the bright prospects with which the old year 
closed should not, after all, be realised. 

In this hope quotations are being adhered to as strictly as 4 
sible, and the veneral tone of the market is very well seen in th 
outery which has, during the past few days, been raised at the 
announcement that one or two of the bar makers were declaring a 
10s. drop. This movement has elicited an official disclaimer from 
the hst houses, and they continue to uphold the standard of £9 10s, 
for marked qualities, 

There are those who believe that there is plenty of business t 
be viven out, and that the current quietude is due to a natural 
reticence to place contracts in the present unsettled state of the 
market, as when things assume a more steady tone, it is thought 








that new work will come to band much more freely than at 
present. How to tide over the interval is, however, a matter 
; Which, it must be confessed, is taxing the resources of some 


departments of trade, notably the makers of black sheets and 
galvanised sheets. Since our last report, the South Staffordshire 
Sheet Ironmakers’ Association, comprising Staffordshire, Shroy 
shire, and Worcestershire, have decided to appoint a committee to 
It is proposed 
that the mills shall be stopped one week in four. 

Black sheet makers naturally hesitate to go on making for stock, 
and no doubt under the circumstances restriction of output is the 
best course to pursue, until the new business becomes more plenti 
ful. If the foreign demand for galvanised sheets were to improve, 
black sheet ma’ ers would feel a corresponding benetit, but at 





| present this demand is extremely slack, and in fact some of the 


works are standing. 

The quotation for marked bars, as intimated above, is upheld by 
the list houses at £9 10s., with £9 as the figure for second-class 
sorts, whilst common bars can be obtained at from £8 5s, to £8 1s. 
Galvanised sheets are quoted as low as £14 10s. for common sorts, 
24 gauge in bundles f.o.b. Liverpool ; but the best Australian brands 
are maintained at about £17. 

The Association prices for sheets continue £11 15s. for lattens, 
£10 15s. for doubles, and £10 5s, for singles. Boiler-plates range 
from £10 10s. to £11, and hoops are in fair demand for shipment 
at about £9 5s., whilst £9 is asked for gas tube strip. 

The pig market remains somewhat unsteady from the causes 
enumerated at the opening of this report. Quotations are, how 
ever, maintained at Best all mine forge iron, £4 10s.; medium, 
£3 17s. 6d. to £3 15s.; and common, £5 Us. 6d. to £3. 

The coal trade is somewhat upset by reason of the prevailin 
uncertainty in the matter of wages, but the notices which have 
been given by the colliers in the Netherton and Old Hill districts 
for higher wages have been withdrawn, and the men have just 
resolved to abide loyally by the Wages Board, and to wait for its 
meeting in April, when the next average will most probably give 
them an advance under the sliding scale. 

Extensive additions to pumping plant have, during the week, 
been decided upon inconnection with the Birmingham waterworks. 
The County Council has given authority for the purchase of a free- 
hold site at Longbridge for the purpose of an additional deep well, 
and forthe provision of pumping plant, mains, Xe, at an estimated 
cost of £25,185. It is estimated that in another two years the 
necessary supply to be pumped will amount to an average of as 
much as sixteen million gallons a day, 

The tirm of Messrs. Hatton Sons and Co., tin-plate and best 
sheet iron makers, has been formed into a limited liability company, 
with a capital of £80,000, a large proportion of which is divided 
among the existing partners. . 

The question of the best way to unwater the waterlogged mines 
of WeAnesbury is still receiving consideration at the hands of the 
South Staffordshire Mines Drainage Commissioners. At 
meeting of that body on Wednesday, in Wolverhampton, a resoiu 
tion was carried requesting the engineer to prepare a report 
stating the conclusions that have been arrived at by the joint com- 
mittees of Commissioners and mine-owners who have recently had 
the matter under their notice. There were about 114 million tens 
of coal to be obtained. The estimated cost of driving a level from 
the Wednesbury mines to the existing Bradley engine would be 
about £12,000, which meant 1d. per ton on three million tons 
which was the estimated output for ten years. But rates from 
that quantity would mean £11,250. Supposing they took the 
£11,250 as asinking fund to pay for the level in ten years, that 
would leave a clear income to the Commissioners of £10,000 a year, 
so that the one outlay of £12,000 would speedily pay itself back. 

Mr. Enoch Edwards, of Burslem, has been selected by the 
Midland Counties Miners’ Federation, which represents seme 











28,000 men, to be a candidate at the next General Election for 
some Staffordshire constituency at present _unspecified. Mr. 
Edwards, who is agent to the North Staffordshire Miners Federa- 


tion, also occupies the positions of president of the Midland 
Counties Federation and treasurer of the National Federation of 
Miners. He is a member of the Burslem Town Council. 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Meachester. The continued depression in the iron trade of this 
district, and the further complications which are threatened by 
the colliers’ strike, which now seems imminent, are causing an 
increasing feeling of anxiety with regard to the future. lhe 
present outlook is certainly not at all encouraging ; in many of the 
principal iron-using branches of industry inquiries with regard to 
new work show a decided falling off, and, although there are 
plenty of orders in hand to prevent any actual slackness being 
experienced for some time te come, it is svident unless the pre- 
cent lull is only temporary, a belief to which many still adhere 
that both iron and engineering works before long will be compelled 
to seek for business under conditions which may necessitate a 
decided retrocession in prices, The agitation now going on, not 
only amongst the miners, but in many branches of the iron and 
envineering trades for further advances in wages, is therefore very 
ill-timed, and if persisted in may lead to disastrous results both to 
the workmen and the employers. 

The Manchester Iron Exchange on Tuesday brought together 
about the usual attendance ; but there was again an extremely dull 
market, with a downward tendency in prices, So far as makers’ 
iron is concerned, so little new business is coming into their hands, 
either for pig or finished iron, that their prices are scarcely tested, 
Generally they are still acting on the policy of working on with 
their contracts as long : possible before coming upon the market 
to seek new business, which could at present only be obtained at 
excessively low prices, On the other hand, consumers are with 
equal persistency holding back from buying, and are covering their 
requirements as long as possible with the iron they have yet to 
come in, on account of contracts already placed, Where they are 
compelled to place out orders, they are generally able to cover 
their wants with cheap parcels, obtainable through second hands, at 








ices very far below those that makers are quoting. For 
Lancashire pig iron makers are asking about 67s. 6d., less 2}, for 


delivery equal to Manchester as the basis price ; but so far as the 
Manchester market is concerned, any such tigure is altogether out 
of the question, and what business they are doing is confined to 
small sales where they have exceptionally favourable rates of 
delivery. District brands show a further easing down since last 
week. Lincolnshire being readily obtainable at about 65s, for forge 
and foundry, with Derbyshire quoted at about 72s, 6d. to 75s, for 
yood foundry qualities, less 24, delivered equal to Manchester. 
These prices, however, do not bring forward business, and so far as 
Derbyshire is concerned are practically simply nominal. In outside 
brands makers are holding with considerable tirmness to late rates, 
yood foundry brands of Middlesbrough being still quoted by 
makers at 68s, dd. net cash, delivered equal to Manchester, but 
this is a figure altogether unobtainable in the face of ordinary 
yom.b,’s offering at quite 6s. to 7s. per ton less, Eglinton delivered 
at the ports remains at about 60s,, and Glengarnock at about 
tiSs, 6d. per ton, 

In hematites there is still only a very limited business doing, and 
it is difficult to quote anything like fixed prices, but S5s., less 24, 
remains about theaveraye current figure for good foundry qualities 
delivered here, 

Finished iron makers are booking very few new orders, but as 
they have mostly still sufficient work on their books to keep them 
fully employed for the present, they are holding pretty firmly to 
the prices quoted last week, Lancashire bars remaining at £8 10s. 
and North Staffordshire qualities at about £8 15s,, delivered in 
the Manchester district. There are, however, sellers who would 
take Us. 6d. to Ss, per ton under these figures, 

In steel plates, both for boilermaking and shipbuilding purposes, 
there is only a restricted business doing, a general absence of 
inquiries of any weight being reported, and prices are decidedly 
weak, For steel boiler plates it is scarcely possible to quote any 
really definite prices, but certainly £11 per ton for delivery in the 
Manchester district would seem to be the top figure that buyers at 
present are disposed to pay, whilst for steel ship-plates, delivered 
ex steamer, Liverpool, £10 5s, to £10 7s, 6d., less 25, are about 
the average prices, 

Inthe metal market there is a continued absence of new business 
coming forward for any description of manufactured goods, and 
although the leading makers have still orders in hand to keep them 
going for some time; there is an easier tendency in prices, con- 
cessions of Jd. per Ib. upon list rates being made here and there 
to secure orders, 

In the engineering branches of industry the outlook for the 
future is searcely so satisfactory, reports being now very general 
that so far as new work is concerned there is a falling off in the 
weight of inquiries coming forward, For the present, however, all 
departments are being kept well employed, and the leading engi- 
neering tirms throughout this district have generally sufficient 
work in hand to keep them fully going for some months to come. 

The Allen patent portable pneumatic rivetting machines intro- 
duced by De Bergue and Co., of Manchester, are meeting with a 
steadily increasing demand which has necessitated the building of 
a large additional erecting shop by the above tirm for their special 
class of work which has recently been crowding out their other 
other departments to an uncomfortable extent. The new shop is 
being tilled with the special tools required for the works, and 
Messrs. Vaughan and Co, are supplying one of their new patent 
1))-ton travelling cranes. Amongst recent orders for these new 
rivetting machines secured by Messrs. De Bergue are rivetting 
plants for the Butterley Iron Company, Messrs. Swan and Hunter, 
Thomas Beeley, Thomas Woodall, and Messrs, Ives and Barker, the 
erectors of the Liverpool overhead tramway. For this last-named 
work special rivetting machines have been designed by Messrs. De 
Bergue for rivetting the Hobson patent flooring. Instead of being 
slung in the usual way, these machines travel upon trolleys. One 
machine is furnished with a swivel motion in every direction, and 
balanced on weighted levers. In the other machine, the trolley has 
« longitudinal motion, and the rivetter is placed in a pivotted 
frame suspended on a balanced lever, so as to permit of rivetting in 
acircular direction, following the curves of the tloor-plates.. Another 
special tool which the firm have in hand is a patented multiple 
punching machine for bridge and boiler plates, which they are 
making for America. This machine is constructed to take in plates 
2oft. long by 4ft. wide, and it will punch eight or more holes across 
the girder plate at each stroke either in line or zig-zag, and by self- 
acting motions will traverse and punch the plate from end to end, 
with holes any desired pitch without stopping, whilst during this 
operation, and without stopping the machine, any of the punches, if 
required, can be thrown in or out of gear. Any irregular punching, 
however broken, can be punched in any part of the plate with the 
greatest accuracy, the traversing motions throughout being con- 
trolled by a standard guide screw. The special feature in connec- 
tion with this machine is that the plates require no setting out or 
marking, and no templates are necessary. All that is required is 
to centre-line the plates longitudinally and indent them with a centre 
punch at each end to receive the gripping points of two light 
carriages running along planed levels. The punches having been 
previously placed the proper distance apart, the plate is traversed 
by aserew driven by change wheels, so that plates can be punched 
any pitch from end to end at a speed of about fifteen strokes per 
minute. For punching broken pitches the automatic motion is 
stopped, without, however, stopping the machine, and the traverse 
regulated by a hand connection with a dial plate ; this being done, 
the automatic traverse is again thrown into gear and the regular 
pitch resumed. The machine is worked by one man and 
two assistants, and it is claimed that for large plates or for 
ordinary straight work the machine is equal to at least ten 
ordinary machines employing thirty to forty men, indepen 
dent of the saving in templates or marking. Messrs. De Bergue 
have just completed for India a specially designed multiple 
drilling machine for boiler work. This machine is arranged for 
drilling horizontally a series of drills, the number of which can be 

















regulated according torequirements, and is carried upon a horizontal 
table, which rises and falls in pedestals to accommodate the 
machine to different sizes of boilers. The boiler whilst being 
operated upon is supported on rollers, so that it can be turned 
round as holes have to be punched in different seams, The 
pedestals and rollers stand upon one bed plate, along which the 
pedestals slide forward towards the work, so as to bring the drills 
into position aceording to the size of the boiler, This machine is 
constructed for drilling a boiler up to 11ft. long in one operation 
along any particular seam, 

The coal trade during the past week has necessarily been in an 
unsettled condition, owing to the threatened strike of colliers for a 
further advance in wages, and the unsatisfactory result of the 
conference between the Coalowners’ Federation and the Miners’ 


between the employers and their men in so critical a position that 
a more or less general stoppage of work would seem to be imminent. 
Buyers are showing considerable anxiety to get in extra supplies 
in anticipation of a strike, and colliery proprietors, who are largely 
filling up out of stock, are finding it difficult to meet the require- 
ments of their customers. This demand, of course, is no indication 
of increased requirements, but only a temporary pressure owing to 
causes above mentioned; but for the time being it is bringing 
about a very disturbing condition of trade. So far, except upon 
engine classes of fuel, prices remain without quotable change, but 
full list rates have been held to more firmly both for house fire and 
steam and forge coals, whilst upon burgy and slack advances of fully 
Is, per ton have been demanded from outside customers seeking 
special supplies. At the pit’s mouth best coals are firm at 12s. 6d. 
to 13s.; seconds, 11s. to 11s. 6d.; common coals, 9s. 6d. to 10s. ; 
good qualities of burgy, 8s. 6d. to 9s.; and best qualities of slack, 
7s. Gd. to 8s. per ton, 

For shipment there is a decidedly more active demand, with 
better prices obtainable ; good qualities of steam coal delivered at 
the High Level, Liverpool, or the Garston Docks, fetching 11s, 6d. 
per ton, 

Barrow. The hematite pig iron trade shows no new life this 
week, The demand is not of large dimensions, and the chief sales 
reported are of hematite warrants, which are gradually being 
reduced in bulk. It was naturally thought when stocks began to 
decrease there would be some hope of better prices but although 
they have gone down over 5000 tons prices are still depressed, and 
they are, in fact, so far as hematite warrants are concerned, fully 
20s, less per ton than they were in the beginning of the year. 
There does not seem much hope of any cheaper supply of raw 
material at present, indeed it is thought probable that coal will 
soon be dearer, and in all probability coke will follow the same 
example. Some makers are quoting as low as 72s. per ton and up 
to 80s., but with raw material and labour at current prices iron 
cannot be produced at under 75s, per ton. 

It is probable some results will follow the proposal to restrict the 
make of pig iron in the West Coast district. The makers are con- 
ferring together and endeavouring to devise a scheme for putting 
out of blast a number of furnaces now engaged in iron manufac- 
ture, and as the necessity of this step is the chief force at work in 
urging a policy of restriction, there seems every reason to believe 
that makers, in their own interests, if from no other cause, will 
formulate and carry out some scheme which will reduce stocks of 
iron, and enable the masters to have a controlling influence in the 
trade. 

Steel makers are very busily employed, but the new orders to 
hand are comparatively few. There is no spirit in the demand, 
but makers are looking forward to a better state of things before 
they have cleared out the heavy contracts which are still on their 
books. Rails are very quiet, but some large orders are pending. 
Steel shipbuilding material is not in very large request for new 
work, but makers are already well sold ferward. There is next to 
nothing doing in tin-plate bars, as many of the mills are stopped, 
but local makers are fairly sold forward for some time to come. 

There is nothing new té note in the shipbuilding trade. No new 
orders have been booked, but there is great and increasing activity 
in both the building and the engineering departments. 

A strike of joiners, affecting about 200 men, has taken place at 
the works of the Naval Construction and Armament Company, 
Barrow. The men asked for an advance from 34s. to 36s, per 
week, and want time and a-half for overtime. 

Stocks of hematite warrants have again been reduced this week 
to the extent of $93 tons. They now stand at 380,437 tons, or 
1210 tons less than at the beginning of the year. 

Shipping still shows increased activity. The tonnage of iron and 
steel exported from West Coast ports during the week represented 
22,162 tons, compared with 18,667 tons in the corresponding week 
of last year, or an increase of 3485 tons, The total for two months, 
however, is in favour of 1889. During this year so far there has 
been shipped 165,414 tons, as against 177,369 in the corresponding 
period of last year, or a decrease in 1890 of 11,955 tons, It is 
probable this adverse tonnage will soon be reduced. 

Iron ore is very steady in tone, and makers can readily dispose 
of all they raise. Prices for ordinary qualities realise from 14s. to 
17s. per ton, net at mines. 

The mines of the Hodbarrow Mining Company at Millom, South 
Cumberland, have just been re-assessed. They now stand at a 
rateable value of £67,254, or £10,000 more than last year. 

The following are the ruling quotations this week :—Mixed Nos. 
of Bessemer iron, 75s. per ton, net f.o.b.; steel rails, heavy sec- 
tions, £6 12s, 6d.; light and colliery rails, £8 5s.; steel ship-plates, 
£8 10s ds.; tees, £9 10s.; hoops, £10; billets, blooms, 
and slabs, £7; tin-plate bars, £6 17s, 6d.; speigeleisen, 130s. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE conference between the coalowners’ and colliers’ represen- 
tatives at the Westminster Palace Hotel, London, on Tuesday, was 
most protracted. Though both parties adhered stiffly to their 
positions—thg one to demand, and the other to refuse a 10 per 
cent. advance—the deadlock which ensued is not without hope. I 
am quite convinced there will be no strike. If the employers had 
seen their way to offer 5 per cent., the miners’ agents would no doubt 
have accepted it. As it is the position of the coalowners is a strong 
one, and the probability is that there will be no general turn- 
out of the miners. Business is undoubtedly falling off, except in 
railway material and several other heavy specialities. The value 
of fuel is falling, and summer is approaching. To persist in a 
tight for more wages in the face of diminishing trade and a falling 
market, would be against all precedent, and simply court defeat 
later on. The coalowners are determined to make a firm stand 
against the present movement, though it is no secret that those 
who make the collieries subsidiary to their iron and steel works 
would prefer to pay even the 10 per cent. than have to set down 
their establishments. But even in these instances the employers 
are acting loyally with the colliery proprietors pure and simple. 

The saloon carriage in which the Prince of Wales and party 
travelled from London to open the Forth Bridge, on Tuesday, was 
built by Messrs. Craven Brothers and Co., at the Darnall Carriage 
and Wagon Works, Sheffield, for the Great Northern Railway 
Company, and delivered about a month ago. This carriage is 
believed to be the finest running in this country. _ It is fitted with 
special suites of compartments—one for the Prince, one for the 
Princess, as well as another for attendants. The coach is 60ft. 
long, and runs on two six-wheeled bogies, similar to the dining cars 
Messrs. Craven built for the same company. Sir John Fowler, the 
eminent engineer, who has received a baronetcy in recognition of 
his ability in this great work, is a native of Wadsley, an outlying 
suburb of Sheffield, and was at one time elected as a Conservative 
candidate for the Hallamshire division, which includes his native 
district and a portion of Sheffield. 

In the Shetteld rolling mills business is now “easing off” ¢ 








little, and the managers express themselves as rather pleased than 
otherwise. They have been troubled to overtake the work poured 
in upon them, and the quieter time which has now come will enable 
them to get out some of the arrears. With regard to the com- 
plaints made of the increased charges imposed in the rolling mills, 
the managers admit that when the prices of fuel went up they 
increased their statement not only to cover the higher quotations 
for coal, but to compensate in some measure for the lean years 
during which the shareholders had no dividends, or very small 
return for their money. They express themselves as anxious to 
give their shareholders some interest for the capital they have 
invested in these undertakings. 

An extra demand is reported in the file trade, the workmen 


| being fully employed, with every prospect of this gratifying con- 
National Federation held in London on Tuesday leaves the relations | 


dition of affairs being maintained. The colonial markets are not 
yielding the orders which were anticipated at the beginning of the 
year ; but the home and foreign call is good, and some exceptionally 
heavy lines have been booked within the last three weeks. No 
difficulty whatever has been experienced by the workpeople in 
obtaining the full statement price recently agreed upon between 
the Manufacturers’ Association and the representatives of the men. 
The file cutters are thoroughly organised at present, there being 
over 2000 members in the File Cutters’ Union. 

The London horn sales have an important bearing on the 
Sheffield cutlery trade, that article entering largely into hafting of 
many descriptions of goods. Best buffalo horns, owing to extreme 
competition, advanced £5 to £15 on previous sales, This upward 
movement has rather taken the trade by surprise. It is said to be 
owing to buffalo horn tips coming into use as handles of bicycles. 
Woods used in the Sheffield trades have materially advanced in 
value, some kinds as much as 100 per cent., the average being 
about 25 per cent. There is less being received from Jamaica, 
Cuba, and other similar districts. In ivory, 274 tons have been 
imported into London since the January sales, the new arrivals 
consisting of 245 tons East Indian and East African, 15 tons of 
Ambriz (West Coast of Africa), and a good parcel of Malta and 
Alexandrian weighing some 10 tons. In the same period, 42 tons 
have passed out of the dock ; the present stock is 88} tons. 

The shareholders in Brown Bayley’s Steel Works, Sheffield, had 
a pleasant meeting at London. Mr. Robert Armitage, son of the 
chairman, has been appointed as the sixth director. The dividend 
at the rate of 174 per cent., making, with the interim amount of 
74 per cent. already paid, 25 per cent. for the year, was confirmed. 
Mr. Davy, one of the directors, stated that in all his experience he 
never remembered seeing a stronger balance sheet than that 
placed before the shareholders, The debts owing to the company 
amounted to nearly £80,000, and there was in cash and bills in 
hand nearly £19,000, making altogether about £100,000, whereas 
the accounts owing by the company to sundry creditors were under 
£27,000. 

Chesterfield has by a town’s meeting expressed its approval of 
the proposed new Manchester, Sheffield, and Lincolnshire Railway 
extension from that town to Heath. This line will bring Chester- 
tield into connection with the trunk system of the Manchester, 
Shetlield, and Lincolnshire, give the town direct access to the 
London and North-Western and Great Northern Railways, and, by 
the extension now in progress, from Beighton to Chesterfield and 
Annesley to Nottingham, make ‘‘ the City of the Crooked Spire ” 
the centre of a coalfield calculated at 800,000,000 tons. It was 
stated at the meeting that the contract for constructing the line 
from Staveley Junction to Annesley was already let. About ten 
miles to the north of Nottingham was let to the firm of Messrs. 
Baldry and Yerburgh, and six and three-quarter miles on the 
Chesterfield side, extending to Staveley Junction, was let to 
Messrs. Logan and Hemmingway, the contractors now engaged in 
executing the works from Beighton to Chesterfield. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland iron trade is still in a somewhat inanimate con- 
dition, and new orders are few and far between, and new inquiries 
are equally small. After last week’s market, prices remained 
steady for a day or two, but fell somewhat towards the end of the 
week. At the market held at Middlesbrough on Tuesday the 
position did not perceptibly improve. Consumers showed no desire 
to purchase, though prices were again reduced. For prompt 
delivery merchants were prepared to accept 52s. per ton for No. 3 
y.m.b., and some of them would have taken 3d. less. Quotations 
tor delivery over next quarter were made at 53s. 6d., but no one 
seemed eager to close. Makers still adhere to their stereotyped 
quotations in the hope that the opening of the shipping season will 
enable them to sustain them. ‘lhey have orders on their books 
which will last for some weeks longer. Forge iron being solely in 
the hands of makers is still dearer than No. 3, and the price varies 
from 54s. to 56s. per ton. 

Warrants which were 42s, 44d. per ton at the beginning of last 
week, have now fallen to 51s. 74d. per ton. 

The decrease in Connal and Co.’s Middlesbrough stock was last 
week 2920 tons, the quantity held on Tuesday being 176,866 tons 
Their stock at Glasgow declined 9451 tons in the same time. 

Shipments from Middlesbrough still show no signs of improve- 
ment. The quantity exported last month was only 41,967 tons, or 
the smallest total ever recorded for February. The decrease is 
mainly in the consignments to Scotland. The principal export 
items are as follows:—To Scotland, 13,581 tons; France, 6400 
tons; Holland, 5745 tons; Belgium, 4629 tons; and Germany, 
3290 tons. Finished iron and steel exports were better m 
proportion, the total being 52,677 tons, of which India took 
15,046 tons. 

Finished iron and steel makers complain that their prospects are 
not encouraging, and they are booking but few fresh orders. 

Iron ship plates are now offered at £7 5s. per ton on trucks at 
makers’ works, steel ship plates at £8 5s., and steel rails at £6 5s. 

In the course of a speech which, two or three years ago, Sir 
Charles Palmer made before a Jarrow audience, he stated that the 
company over which he presides was contemplating the establish- 
ment of a new industry with a view of making itself and 
its workmen less dependent on the more or less prosperous con- 
dition of the shipbuilding trades. Since then the Jarrow Company 
has considerably extended its plant by putting down one of the 
largest mills "in the country for rolling steel angles, bulbs, girders, 
and similar sections ; and is expected to be in operation before very 
long. Butimportant as this addition to the works must be, it does 
not appear to be the promised new industry, as was supposed 
by many persons. It is now stated that the directors have 
decided to establish a new department for the manufacture of 
ordnance of all kinds, so that war ships may be armed as 
well as built and engined at the Jarrow establishment. It is 
intended to create additional capital for this purpose, the shares 
being offered to existing shareholders in the first instance, and 
afterwards to the general public. Colonel English, R.E., of the 
royal gun carriage factory, Woolwich Arsenal, has been named as 
being about to undertake the organisation and management of the 
new department. 

There is perhaps nothing connected with the iron and engineer- 
ing trades which for some years has been more in demand, and 
which has been more lucrative to those engaged in it, than the 
manufacture of heavy ordnance and the steel forgings from which 
itis made. This new venture is therefore likely to be highly suc- 
cessful under the exceptionally favourable conditions which are 
certain to surround it at Jarrow. 

The threatened strike of miners engaged in the Durham cc - 
lieries, which has been for some time detrimentally influencing the 
coal and iron trades of the North, has fortunately been averte'. 
The result of the voting was made known on Monday last, and wis 
as folluws, viz.:—For accepting the 5 per cent. advance offered by 
the coalowners, 17,251; for a general strike, 14,378; for opeu 
arbitration, 1307. These figures seem to admit of some such 
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interpretation as the following. Very few of the miners believed 
that a full and fair investigation of their employers’ books would 
have resulted in an award of more than 5 percent. advance. A 
large number— nearly one-half. of those who voted—believe that 
more could have been obtained by a strike, or threat of a strike, 
than the 5 per cent. offered, or what mere arbitration might 
possibly have brought them. But, happily, somewhat more than 
one-half believe that a bird in the hand is worth two in the bush, 
and that a certain 5 per cent. without stoppage was the best of 
their three choices. Many disinterested persons are of opinion 
that, but for the sharp downward reaction which has taken place 
in the iron and allied trades since the New Year commenced, those 
in favour of striking if the full 15 per cent. demanded were not 
conceded, would have been in a large majority. 

It is reported that a Tyneside shipbuilding tirm has just booked 
an order for three steamers, and that another one has made a 
contract for one of unusually heavy tonnage. On account of the 
slackness which has overtaken the trade, such events are now 
watched with the keenest interest. Six months ago they would 
probably have passed unnoticed. 

Lloyd’s Committee have just given notice that they have 
constituted Middlesbrough, Stockton, and Whitby into a separate 
district, with offices in the Exchange, Middlesbrough. The 
principal surveyor for the new district is Mr. C. Davidson, who has 
for long resided at Stockton. Hitherto the head-quarters have 
been at West Hartlepool. 

The ironmasters’ statistics for the month of February were issued 
on the 4th inst. As compared with January, three more furnaces 
appear to be now in blast, and these are at present on hematite pig 
iron. As regards stocks there was an increase of 7137 tons. This 
increase represents the difference between an extra accumulation 
of 15,314 tons in makers’ stocks and a decrease of 8177 tons in 
makers’ and Connal’s stores. It is quite clear that the Cleveland 
trade is still suffering from the high price of pig iron as compared 
with that produced in Scotland. This leads to loss of trade. Not 
only can it not be expected that Cleveland pig iron should go in 
quantity to Scotland, unless there is a difference in price equivalent 
to the carriage, but also under present circumstances Scotch iron 
is successfully competing in a great many neutral markets, to the 
disadvantage of Cleveland. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been great lack of strength in the Glasgow warrant 
market this week. When sales of pigs had to be made, prices at 
once gave way, as the outside public are not now giving any sup- 
port to the market. Large withdrawals of iron are taking place 
from the public stores, the reduction for the last two weeks having 
exceeded 9000 tons a week, and the shipments are also improving : 
but the speculative market is nevertheless very dull. 

The past week’s shipments were 9154 tons, against 6361 in the 
corresponding week of last year, and of the total Canada took 20 
tons ; South America, 225 ; India, 150; France, 210; Italy, 1410; 
Germany, 140; Holland, 515; Belgium, 250; and China and Japan, 
200, the coastwise shipments being 5826 tons. 

The prices of makers’ iron, which have again been reduced this 
week in amounts varying from 6d. to 2s. 6d. per ton, are as 
follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 72s., 
No. 3, 64s. 6d.; Langloan, 74s. 6d. and 67s. 6d.; Summerlee, 
72s. and 65s.; Coltness, 74s. 6d. and 67s. 6d.; Calder, 72s. and 
62s. 6d.; Clyde, 67s. 6d. and 57s. 6d.; Carnbroe, 53s. 6d. and 53s. ; 
Monkland, 52s. 6d. and 52s.; Govan, 52s. 6d. and 52s.; Glengar- 
nock, at Ardrossan, 73s. and 66s.; Dalmellington, 61s. and 
60s. 6d.; Eglinton, 54s. and 53s. 6d.; Shotts, at Leith, 74s. 6d. and 
67s. 6d.; Carron, at Grangemouth, 77s. and 68s. 

During the past week there was shipped from Glasgow loco- 
motives to the value of £1050 for Calcutta; machinery, £9600; 
sewing machines, £6020; steel goods, £9700; and general iron 
manufactures, £30,000. 

The malleable iron trade is very quiet at present. Makers have 
still a good amount of work on hand, although in some cases it is 
understood to be getting disposed of more quickly than of late. 
In fact it is much easier to get early delivery of materials, because 
there is now no pressure of new orders. The trade is in a transi- 
tion state, and it is difficult both for merchants and manufacturers 
to know what course to pursue. The unsettled state of the pig iron 
market is the cause of the uncertainty that prevails. For a number 
of weeks there was a strong opinion that the market would have a 
substantial advance, and the result of this would have been sup- 
port of former prices of manufactured iron. But the position of 
the pig iron market has continued so long unsatisfactory that a 
feeling at length appears to be growing that concessions will 
require to be made to customers if work is to be obtained to take 
the place of the contracts that are now being rapidly worked off. 

The position of the steel trade shows scarcely any change. There 
are still large quantities of steel to be supplied to the shipbuilders 
and others, but the additions that are being made to existing con- 
tracts are, for the most part, of small importance. 

There has been a good business in the coal trade in the past week. 
The reyuirements of manufacturers are on an extensive scale, and 
the demand for household coals has been very brisk within the last 
few days, in consequence of the recurrence of very cold weather. 
Theshipmentsare also improving in quantity, and the total clearances 
at Scotch ports in the course of the week were 108,493 tons against 
91,823 in the correspoonding week of last year. Of the total 
36,858 tons were cleared at Glasgow, 13,818 at Grangemouth, 
11,114 at Burntisland, and 10,643 at Methil. The prices free on 
board ship at Glasgow are:—Splint coals, 10s. 9d. to Ils. 3d. per 
ton; main, 9s. 9d. to 10s.; ell, 10s. 6d. to 10s. 9d.; and steam, 11s. 
to 11s. 6d. 

The colliers have been working fairly well, generally five days 
per week. In the West of Scotland the men profess to be waiting 
till they see what course is adopted by the English miners, as 
regards the wages question. Mr. Weir, the agent of the Fife and 
Clackmannan miners, has been advising the men in his district that 
the circumstances of the trade do not admit of a further advance 
of wages at present, and it is hoped that the men will be guided 
by his advice. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

CLOSE upon 180,000 tons of coal were sent foreign from the Bute 
Docks last week, and taking the collective business, export and 
import, the record has again been broken. This is gratifying in 
the teeth of Barry opposition, especially when it is noted that the 
rival dock keeps steadily to its average of 50,000 tons weekly. 

Taking the collieries from Swansea Valley to the Rhondda, and 
including the Monmouthshire, the drain is simply enormous, and 
at present there are no signs of abatement in either quantity or 
price. It is now unquestionably the good times in coal. Coal- 
owners get a profit, and colliers are doing well. Some colliers are 
one £20 a month, and many are saving against the inevitable 
relapse. 

Now would be an excellent time for societies to be started in 
colliery districts, for enabling colliers to acquire their own freehold. 
This would lead to saving habits and discourage strikes. 

With the exception of Monday, the 3rd of the month, coliieries 
have been worked well of late, and the various railways have pre- 
sented a busy appearance. At the docks, too, the utmost vigour 
has prevailed, and some exceedingly satisfactory work has been 
done—especially at the Bute Docks. I note a case ortwo. Last 
week the Byron steamer, 3104 tons, began working Monday after- 
noon, and was finished about the same time on Tuesday. The 
Syria, 3002 tons, followed, and was finished on Wednesday after- 
noon. At one time, when three tips were working on the same 
steamer, the rate was nearly 600 tons per hour! 





Notice of the stoppage of a Rhondda colliery and of one of the 
Dowlais collieries has been given. At the present express speed of 
operation this state of things must be expected. 

Imports are increasing at Cardiff, and Edwards and Robertson 
have just started a line of steamers for New York trade. 

Great as is the coal yield, it is not equal to the demand, and 
prices are going up. Sales were freely effected this week of best 
steam at 16s. to 16s. 6d.; and seconds, 15s. to 15s. 6d. As for 
small steam, it has touched 1ls., a most unusual figure. House 
coal is quite as buoyant, best selling at 16s., and even No. 2 small 
fetches 10s. 6d. There is no class of coal but what is firm. Patent 
fuel, too, is stiff in price, and a good trade is being done. Large 
cargoes are going this week to Vigo. 

The only industry showing a slight falling-off is that of coke. 
Prices have drooped from Is. to 2s. This is probably due to 
lessened demands outside the district. Within, the demand is well 
kept up. 

The iron and steel trades show no change on any account, though 
it is but natural that some falling-off will take place in bookings, as 
regards tin bar. In railway iron and steel :t has been a good week 
all round, and some large cargoes have been dispatched, notably 
3400 tons to Calcutta, and 1130 to Colombo, besides cargoes to 
Paysander and Buenos Ayres. Newport has also been active in 
shipments of rails and tin-plates to Liverpool. 

e demand on local works for local needs has been large, and 
has been freely supplemented with pig from Glasgow and White- 
haven, and tin bars from Barrow, and an unusual one of tin bar 
from Antwerp. 

It is rumoured here that increased make of steel is likely at 
Bilbao, but it is not certain to interfere with our trade, and at 
present the requirements are more than can well be met. 

The Exchange, Swansea, has been well attended this week, and 
though a reduction in the warrant market caused some uneasiness, 
business was not affected to any large extent. Pig was quoted at 
50s. 9d., Middlesbrough 51s. 74d., hematites 63s. 6d. Welsh bars 
are at £7 10s. to £7 15s. Steel nails are slightly easier, quotations, 
heavy £7 to £7 5s., light £7 15s. to £8. Tin bars £7 15s. Siemens 
£8 2s. 6d. Swansea port had a good week. 

Partial stoppages here and there of tin-plate works are reported, 
but there is not the unanimity that is required by those who 
suggest the limitation of make. One large employer openly 
ridicules the plan, and regards it as suicidal, and an encourage- 
ment to America,now the largest customer, to make another 
supreme effort to do without us. Seventeen mills are likely to be 
stopped in the Swansea district next week, and there is a hitch at 
Melingriffith, near Cardiff, which may lead to a stoppage, though 
it is hoped that as it is a wages question it will be only of a tem- 
porary character. Tin-plates are firm at last quotations, The fact 
is that makers cannot reduce without a loss, and the generality 
are firm in resisting any change. The exports are now beginning to 
show over-make, and stocks to decline in proportion. This is a more 
hopeful sign. Last week Swansea exported nearly 62,000 boxes, 
and received from works 51,422 boxes. Stocks are now 259,000. 

A steamer in Barry Roads had a narrow escape from fire last 
week ; her bunker coal, 200 tons, was damaged and had to be 
discharged. 

A change in the colliery management at Plymouth Works, the 
coalfield of which is being energetically worked, is announced con- 
sequent on the retirement of Mr. E. Bailey. 

The Willows Wire Works, Merthyr, is, 
market. 

The attention of buyers of scrap iron, old plant, &c., having 
been called to my notice of the forthcoming sale of the accumula- 
tions at Abernant, Aberdare, | am informed that the sale will be 
duly announced by advertisement, and that it will be by public 
auction. These works were most important in the time of the 
Fothergill family, and a good class of iron was turned out. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


Dvrinc the week the firm condition of the iron markets has 
been maintained. Some reserve is perceptible on the part of the 
brokers; their stocks being well filled, they seem inclined to wait 
to see how business will further develope. 

On the Silesian market, pig iron is in fair request, and finds 
ready sale at tirm quotations. As bas been reported in a former 
letter, the Wrought Iron Convention has been prolonged for three 
years, and is now negotiating with the blast furnaces in order t» 
secure the pig iron required for that period. As minimum quota- 
tion for pig iron, M. 90 is to be fixed, while the basis price for 
malleable iron will be M. 210. Sheets have retained their high 
price of M. 265. For castings the basis price has been raised on 
M. 150 p.t. Old rails have of late met with an extremely brisk 
demand ; they have been much advanced, and are scarcely to be 
had at M. 115 p.t. The Austro-Hungarian iron trade remains 
lively at firm quotations. Buyers appear in sufficient number to 
maintain the favourable situation of the market. For pig as well 
as for finished iron demand is very good. The iron and steel trades 
are extremely busy. In the building line especially large inquiries 
are coming forward. 

Great quietness reigns on the Belgian iron market, buyers, as 
well as sellers, being rather reluctant. This is the cause why the 
wrought iron syndicate has ordered no change in prices. An 
advance was quite out of the question, orders coming in scantily ; 
on the other hand, a reduction in prices seemed not likely to take 
place in the near future. Numerous orders for sheets are coming in 
from Holland, but bars and girders meet with little or no request. 
The LitgeCompany “‘Conduite d'eau,” is reported to have bought 
of Hamburg speculators—5000t. French pig iron, from Longwy, at 
75f. p.t. The Maatschappy tot Exploitatie van Staatsspoorwegen, 
at Utrecht have given 400 sets of wheels and axles to the Belgian 
company, Dyle et Bacalan, at Louvain. Hitherto, the Rhenish- 
Westphalian works took a leading part in the supply of the Dutch 
State Railways. On the Belgian coal market everything seems to 
indicate that prices are beginning to return to a quiet level. 

The French iron trade is keeping its firm position in every 
respect. Orders have increased of late, and in almost all branches 
a full activity is being maintained. This may chiefly be said of 
the wire mills, their articles finding most brilliant sale. The 
rolling mills of the Nord have raised wrought iron, on an average, 
5f. p.t., basis price for common sorts being 200f., for better quali- 
ties 210 to 215f. p.t. at works. The French coal market continues 
lively. English coal has gained ground of late, owing to the 
miners’ strikes in Belgium and Pas de Calais. The output of coal 
in the Departement du Nord and Pas de Calais was in 1889, 
13,433,847 tons, against 12,376,434 tons in 1888. 

Regarding the Rhenish-Westphalian iron market there is but 
little of a novel character to communicate, a quiet but firm tone 
prevailing. Prices for Luxemburg minette are firm and paying, 
there being a strong inland demand. Prices are about the same 
as last quoted. Pig iron was, on the whole, firm; although for 
some sorts a slight reduction in price has set in. The returns now 
published show a considerable decrease in the production of pig 
iron. The total production in Germany—including Luxemburg—- 
was, for the month of January, 1890, 374,066 tons, of which 
178,913 tons were forge and spiegeleisen, 36,476 tons Bessemer, 
114,279 tons basic, and 44,398 tons foundry pig. In December, 
1889, production was 391,523 tons; and in January, 1889, 367,111 
tons. 

On the whole, business moves on in a steady. way, and no conces- 
sion whatever are made on the prices given. They are, for 
7” leisen—10 to 12 p. c. e—M. 103; — forge quality, 

. 91 to 92; No. 2, M. 88; No. 3, M. 82 to 83; foundry, No. 1, 
M. 89 to 100; No. 2, M. 95 to 97; No. 3, M. 91 to 92; Basic, 





M. 79 to 82; Bessemer, M. 93 to 96; Luxemburg forge pig is still 


| without questioning. 


I hear, again in the | 


noted 85f. The rolling mills are in good operation, and wil] san 
tinue to be go for some time to come. In bars a to'erably ood 
business has been doing. The plate and sheet trade is in} 
factory condition ; no change in price has taken place, 
and wire nails the slightly raised quotations 


IN @ Satis. 
: For wire 
, are, In most cases, paid 
Foundries, as well as machine and 
wagon factories, are well employed. At a late tendering for 
rails M. 165 was the lowest offer, others ranging between 
M. 168 to 172 p.t. Latest list quotations are as follows: — 
Good merchant bars, M. 200 to 205; angles, M. 210 to 215. 
girders, M. 140 to 150; hoops, M. 210 to 215; bars in basic 
and Bessemer, M. 200 to 205; billets ditto, M. 145 to 1505 
boiler plates, M. 260 to 265; tank ditto, M. 235; sheets, M. 250 to 
255, in some cases M. 260; plates in basic and Bessemer, M. 225 to 
230; tank ditto, M. 210 to 230. Iron wire rolls, common quality 
M. 195 ; drawn wire in iron and steel, M. 190 to 200; wire naile 
M. 200 to 220; rivets, M. 290; steel rails, M. 165 to 175; steel 
sleepers, M. 160 to 165 ; complete sets of wheels and axles, M. 380 
to 385; axles, M. 255 to 260; steel tires, M. 270 to 285; light 
section rails, M. 165 to 170, all per ton at works, 

The working of electricity for lighting purposes appears to have 
proved highly satisfactory in Barmen, Khenish-Prussia, and further 
utilisation of this powerful factor in modern life is being contem- 
oe by the Town Council. Also the question is raised if electric 
ighting may not be produced at lower cost—as low, at least 
as gas. ? 

The programme on the Labour Question submitted by the 
German Government to those Governments which are invited to 
the Berlin Conference is, in its principal features, similar to that of 
the Swiss Labour Conference. It contains the following heads :— 

1. Regulation of labour in mines, with sub-questions : If working 
under ground is to be prohibited for children under a certain age 
and for women. If restriction of working hours is to be provided 
for such mines, where working is particularly dangerous to health, 
If it is possible to place under international regulations the safe 
labour in coal pits, in the regular output of coal ¢ 

2. Regulation of Sunday labour, with sub-question : If Sunday 
labour, excepting cases of need, is to be prohibited. What excep. 
tions are to be permitted. If exceptions are to be stipulated by 
international convention, by law, or by administrative measures /” 

3. Regulation of children’s labour, with sub-questions: If 
children up to a certain age are to be excluded from industrial 
labour. What age is to be considered as excluding. If for all 
branches of industry, or for some of them only, and for which of 
them are restrictions in duration and lind of working to be pro- 
vided / 

4. Regulation of young men’s labour, with sub-questions: If 
labour of young men, who have passed childhood, is to be 
restricted, and up to whatage. What kind of restrictions are to be 
prescribed. Are differences to be provided for particular branches 
of industry / 

5. Regulation of women'slabour, with sub-questions : Ifthe labour 
of married women by day or in the night is to be restricted. If 
the labour of all women is to be restricted. What kind of restric- 
tions are to be recommended. If differences are to be provided 
for certain branches of industry, and for which of them / 

6. Execution of the regulations concerning the carrying out of 
rules to be adopted, and their superintendence, are to be fixed. 
If repeated conferences of the representatives of the Governments 
interested are to be held, and what mission would have to be 
assigned to them / 














AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 21st, 1890. 

THE only visible sign of weakness in the American crude iron 
market arises out of the fact that during December nearly all 
buyers of iron made contracts for supplies to last them up to 
April Ist. Since the opening of the year but little business in iron 
has been done; in fact, there was no room for it, because the 
capacity of furnaces had been about sold up for three months. 
The only parties who have iron to sell are the makers of inferior 
brands, and these makers have been taking advantage of the 
absence of competitors to sell their inferior product at the best 
prices obtainable, knowing that when better iron should be offered 
on the market their poorer makes would have no show. The 
report has therefore gone out that crude iron has weakened ; but 
when quality is considered, there has been no weakness whatever. 
Makers of standard brands of forge, who understand the situation 
thoroughly, are to-day declining to take anything less than 18 dols. 
Bessemer pig is still quiet at 21°50 dols. Billets are offered at 
37 dols. A drop of 30c. on Southern freights has made a little 
difference in Western markets. 

Steel rails have been quoted in large blocks at 35 dols., but no 
large orders have been placed as yet. There have been unprece- 
dented snow storms inthe West. There is some little apprehension 
in manufacturing circles over the continued agitation of the eight 
hour question. Kansas and Nebraska railroad managers expect to 
reduce corn freights in a few days, The exports from this port 
for the past seven months foot up 21,500,000 dols. more than the 
corresponding period of the previous year. 

There is a general depression in the anthracite coal trade, ani 
the production this year has fallen off about 400,000 tons, as com- 
pared to last year. The bituminous trade is on the increase, 
amounting to about 230,000 tons over same time last year, among 
the mines which ship the great bulk of their product to tidewater 
markets. No doubt a very active demand for all kinds of crude 
and finished material will set in very early this year. Municipal 
requirements will be very heavy for pipes, engines, and machinery, 
electrical appliances, cable and electric roads, and for all manner 
of material used by cities and towns for construction work. 
great deal of interest is felt in the prosecution of work intended to 
irprove the interior water ways. 








LAUNCHES AND TRIAL TRIPS. 


On Wednesday afternoon Messrs. Raylton, Dixon and Co., 
launched the Monrovia, a steel screw steamer built for Messrs. 
Elder, Dempster and Co., of Liverpool. This vessel is built on the 
raised quarter-deck principle, having a continuous bridge deck, 
forming a partial awning deck. Ticenesven: Length, 307ft.: 
breadth, 40ft.; depth moulded, 21ft. 4in.; with a dead-weight 
capacity of about 3600 tons. Her engines, which will be fitted by 
Messr’. Thos. Richardson and Son, of Hartlepool, are of 190 
nominal horse-power, with cylinders 22in., 35in. and 59in. by 39in. 
stroke. 

On Saturday, the screw steamer Coomassie, which has been built 
to the order of Elder, Dempster and Co., of Liverpool, was 
launched from the yard of the Naval Construction and Armaments 
Company, at Barrow. The Coomassie is built of steel, and is 
classed 100A at Lloyd’s, she is 312ft. long, 39ft. beam, and 
27ft. 6in. deep, with triple expansion engines, having cylinders 
23in., 38in., and 62in. in pa and 42in. in stroke. The boilers 
are two single-ended ones, 14ft. 6in. diameter, and 10ft. 6in. long, 
at a working gressure of 160 1b. to the square inch. This is the 
fourth steamer exactly of this description that has been launched 
from this yard, two for Elder, Dempster and Co., and two for the 
British and African Steam Navigation Company. 








THE SanrTary INsTITUTE.—The council have accepted an invi- 
tation from the Town Council of Brighton to hold the Autumn 





Congress and Health Exhibition in that town in September next. 
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NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— e 
Cortex Calovifuge Company, Limited. 





This company was registered on the 25th ult., 
with a capital of £10,000, in £1 shares, to acquire, 
upon terms of an unregistered agreement, certain 
inventions, particulars of which are not given, 
and to buy, sell, manufacture, and deal in engine 
and other packing and stores and ships’ stores, 

s ‘8 — 
The subscribers are: setae 
*Walter: Glynn, 20, Water-street, Liverpool, ship- 


RM Montgomery, 4, James- street, Liverpool, 
1 
Ww 
a ge BY 4, Atherton street, Liverpool, 
1 
ipown' ‘ 
- Dalyell Welch, Tower-chambers, Liverpool, 
merchant a je ee a wa ee. 84 1 
*F. Richinond, ‘1 Seel-street, Liverpool, dis- : 
ler ; ae A mar er eae 
A 30, Brunswick-street, Liverpool, 
merchant 1 
Ww. H. Walker, 4 40, Castle -street, » Liverpool, "char- 
tered accountant ‘ ] 


The number of pinioes is not to me pn than 
three, nor more than five ; the first are the sub- 
scribers denoted by an asterisk ; qualification, 
£250 in shares or stock, The company in general 
meeting will determine remuneration. 





Henry Lister and Son, Limited, 


This company was registered on the 25th ult., 
with a capital of £80,000, in £10 shares, to take 
over the business of Henry Lister and Son, silk, 
woollen, and worsted spinners and manufacturers, 
carried on at Ash Brow Mills, Hudderstield ; 
Ford Mills, Horbury; and at 49, Bow-lane, 
London, E.C. The subscribers are : — 

Shares. 

*Henry Lister, Huddersfield 
Ly Lister, Huddersfield 

Lister, Huddersfield 

7 gts Cleckheaton, card maker <4 

*W. Blackburn, Cleckheaton, worsted spinner 
a. Harrison, Huddersfield, cashier. . 

8. Britton, Huddersfield, salesman . 

H. 8. Peace, Huddersfield, finisher. . 


(et ttt ttt tt 


The number of directors is not to be bias than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk, the first two 
being managing directors; qualification, 200 
shares. Messrs. Henry Lister and H. R. Lister 
will be respectively entitled to £1000 and £600 
per annum, and each other director to £100 per 
annum. Solicitors, Messrs. Ramsden and Co., 
Hudderstield. 





Kings Norton Metal Company, Limited. 


This company was revistered on the 21st ult., 
with a capital of £140,000, in £10 shares, to 
acquire certain freehold land at Lifford, Kings 
Norton, Worcester, under an agreement to he 
entered into with Thomas Richard Bayliss and 
George Hagger, and to carry on the business of 
manufacturing, casting, and rolling metal of all 
kinds, also to manufacture metal sheets, tubes, 
wire nails, screws, arms, ammunition, and projec- 
tiles. The subscribers are :— 

Shares. 
*Arthur Greenwood, Albion Works, Leeds, engi- 

neer ° es oe e oe ° ee oe 
— Palmer, jun., 50, Finsbury-square, 

chant . 
*Major-General E. Mic klem, 36, Hans- place. ° 1 


mer- 


G. Greenwood, 16, Great George-street, S. ai 
engineer ae 
G. Hagger, 16, Great George- -street, S.W., engi- 


neer.. ° . 
Herbert Melville Smith, 7 ‘Duke-street, w., 
_ engineer 


. E. Bonsor, g, Vincent- square, 8 S.E., 


clerk Sa 1 

ge number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in shares; remuneration, £1050 per annum, 
divisible. The first three subscribers are the first 
directors, Solicitors, Messrs, Roilit and Sons, 
12, Mark-lane. 





Thomas and J, S. Turner, Limited, 


This company was registered on the 26th ult., 
with a capital of £20,000, in £100 shares, to take 
over the businesses of yun makers, nail, rivet, 
wire, and wire article makers, carried on at 
6, Fisher-street, Birmingham, and 19, Brook- 
street, Middlesex, by Thomas Turner and James 
Sandon Turner, trading as Thomas Turner and 
Turner and Co. The subscribers are :— 

Shares. 

*Thomas Turner, sen., Sutton Coldfield, Warwick 1 
Thomas Turner, jun., 6, Fisher-street, Birming- 

ham, gun maker 
*J. 8. Turner, 6, Fisher- strect, Binningham, nail 

and rivet maker. . 

Mrs. J. 8. Turner, Sutton Coldfield. 

“A. W. Lorton, Aston, gun maker .. .. . 

G. H. Blackwell, Aston, nail and rivet maker 

J. Foulkes, 7, Strachan- aid een, gun 
maker 


tt et 


The mumbo of ts ‘tors is not to rm rae than 
two, nor more than five; the first are the sub- 
scribers denoted by an asterisk. Mr. Thomas 
Turner is appointed chairman and secretary, and 
Mr. J. S. Turner managing director, each at a 
salary of £2 per week. Mr. Lorton will not be 
entitled to remuneration as a director. Solic itors, 
Messrs, J. B, Clarke and Co., Birmingham. 


Richmond Tronworks, Limited. 


This company was registered on the 21st ult., 
with a capital of £25,000, in £10 shares, to carry 
on the business of iron and steel manufacturers 
and founders in all branches. The company will 
enter into an agreement with Wm. Cowper, par- 
ticulars of which are not specified in the regis- 
tered documents, The subscribers are : 

Shares. 
4 ig M.E., Durham 

3. Reah, Newcastle . = 

5 E Stead, Middlesbrough. analyst. - 
J. A. Birkbeck, Middlesbrough, engineer 
H. Smith, Stockton 
E. Kirby, Middlesbrough, bank ‘manager 
J. M. Lennard, Middlesbrough, shipowner .. 


The number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in shares ; the subscribers are to appoint the 
first. The company in general meeting will 


tet et et ee 





determine remuneration. Solicitor, Mr. C. T. 


Whinney, 10, Old Jewry-chambers, 





Reliance Portland Cement Works, Limited. 


This company was registered on the 20th ult., 
with a capital of £60,000, divided into 3000 
10 per cent. cumulative reference shares, and 

deferred shares of “I each, to enter into an 
agreement with the London Agency, Limited, 
particulars of which are not given in the regis- 
tered documents, to acquire lands for mining, 
quarrying, winning, and getting chalk, brick, 
earth, clay, gravel, &c. The subscribers are :— 
8) 


*R. E. a. 28, _Lime- street, ship broker 7p 1 
T. W. Wellsted, 396, ‘oad, t 1 
J. 1 

1 





Riches, 25, phe Dee lane, cate itor x 
C. W. Kirk, 138, Brecknock-road, N. , accountant 
J. W. Fric ker, 14, Addiscombe-grove, Croydon, 


secretary tou company . 1 
J. S. Jarvis, 13, W ickham- ‘terrace, Towcester, 

clerk 1 
C. Bathe, 6, ‘Bt. ‘Andrew s- villas, Gravesend, 

cementexpert .. .. 1 


The number of Manila’ is not to — nie than 
two, nor more than five; the first are Mr. A. E. 
Carey, G, Fraser, and B. E. Wirkman; qualifica- 
a ten shares; remuneration, £100 per annum 
each. 





Williams, Fru, aud Company, Limited. 


This company was registered on the 2st ult., 
with a capital of £20,000, in £5 shares, to take 
over as a going concern the business of Portland 
cement manufacturers carried on by Arthur John 
Williams and Stephen Henry Fry, at Greenhithe, 


Kent, under style of Williams, Fry, and Co. The 
subscribers are :— 
Shares. 
*A. J. Williams, Stone, Greenhithe, cement manu- 
facturer . 
*S. H. Fry, Stone, Greenhithe, ‘cement manufac- 
turer 
Lieutenant-Colonel F. C. Goad, 15, Harlington 
road, Ealing ; 
J. 0. Collier, 5 and. 60, Chancery- lane, clerk. 1 
J. W. Davies, 34, Guildford-street, W.C., ac- 
countant are ne ree eee 1 
R. W. Vaughan, C. E., 64, Broad-street-avenue 
W. M. Bemnister, Broad- -street-avenue, clerk ae 1 


The first two subscribers are appointed directors, 
and will be entitled to retain office so long as they 
may respectively hold 1000 of the shares to be 
allotted in pursuance of an unregistered agree- 
ment. The company in general meeting will 
determine remuneration, Solicitor, Mr. R. T. 
Bowerman, 3, Gray's-inn-square. 








THE PATENT JOURNAL. 


Condensed from the Journal of 
Patents, 


Application for ‘Letters Patent. 


When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


** 


24th February, 1890. 


2006. Grass Decoration with Metaciic Lininas, 
E. V. Caspar, London. 
2007. Ciips for ENpLEss Ropes, &c., N. Williams, 


Manchester. 

2008. Garter, J. Martyn, Southwold. 

2909. Suors for Horses and other ANIMALS, W. Rose, 
Birmingham. 

2910. WasHinGa Macuines, 8. Gregson, Loncon. 

2v1l. Letrinc-orr Motion for Looms, IL. Kirkbride, 
London. 

2912. Gas Brackets and Cuanpeviers, H. H. Badan s, 
Birmingham. 

2913. Fountains, J. 
Sheffield. 

bar _— Sponoe Rusks or Casks, T. Sturtewagen, 

ath. 

2915. Gas Lamps, S. Gratrix, Manchester. 

2916, Derective PHoTocRAPH CAMERAS, 
Underwood, Birmingham. 

2917. SoLe and FisHpLate Iron Troven, W. Lewis, 


F. Bennett and E. P. Hides, 


E. and T. A 






Dublin. 
2918, Srockines, J. A. Barfoot, Leicester. 
2919. PrETROLE M Encines, J. N. Grob, O. Schultze, 


and A. Niemezik, London. 
2920. FLasH Lamps, H. Campbell, London. 
2921. SHow ae for Goons, A. G. Pinfold, London. 





2922. CoRsETs, Barlow, London. 

2923. og ml &e., 8. Bridge, Lye. 

2024. SteaM STAMPs, E. 8. Brett and J. Hazlewood, 
Birmingham. 

= ABATEMENT of SMOKE from Furnaces, J. Ryson, 
Bury. 

2926. Tins, &c., for Convenience in Transit, H. H. 


Badams, Birmingham. 

2027. Suprtyinc Air to Fives of Borers, J. Petrie, 
Rochdale. 

2928. ADVERTISING, J. F. 
Sheffield. 

2929. CroppinG MACHINES for HEARTHRUGs, J. Beever, 
Halifax. 

2930. Easinc the 
Halifax. 

2931. Cueckine Receipt of Money in Ventcies, J. M. 
Black, London. 

2982. PAPER-MAKING MACHINERY, 
J. Hargreaves, London. 

2938. GLove Fasteners, E. Randnitz, London. 

2934. Propucine Stay Busks, W. UG. Causer and H. C. 
Hopkins, London. 

2935. PROPELLING and MEASURING FLU1Ds, L. Vojacek, 
London. 

2936, Looms for Weavine, J. Seed, London. 

2987. Neck.aces, &c., V. Milward, London. 

2928, Stop-moTion for Twistiné Frames, F. I 
London. 

2939. FaciLe CHIMNEY CLEANER, G. W. Crane, London, 

2940. Composition for Roapways, &c., H. Benjamin, 
London. 

2041. Continuous ActiING KILN, G. Appiani, London. 


Bennett and E. P. Hides, 


Suutt_es in Looms, R. Eccles, 


M. Duxbury and 





4 Lumb, 


2942. Record and TaLiyinc SHeets, H. EB. Dane, 
London. 

2943. PorTABLE Domestic FiIRE-EXTINGUISHER, T. R. 
Douse, London. 

2944. Panets in Imitation of CHINESE CLOISONNE 
Ename., C. Bamberger, London. 


2945. ELecrric SeconparRy Ceuus, A. M. F. Laurent- 
Cely and I, A. Timimis, London. 

2046. SHOOTING StockiNes, L. Parsey, Leybourn. 

2947. Torrepors, D. K. Presgrave, London. 

2048. CHIMNEYS of Gas, &c., BuRNERs, F. P. Leca, 
London. 

2949. Seatine of Cuair Botrroms, G. C. Thompson, 
London. 

2950. ComBINED FuEL Economiser, SMOKE CONSUMER, 
and MANUFACTURER of O1L, R. Laird, Boston, U.S. 

2051. Fire Paits, A. D. Warren, Worcester, US. 

2952, Hinces for Box OrromaN Coucues, W. Parker, 
London. 

gr oa ks, H. Coventry.—(i. C. Ferron, 
ane 

2954. Gas Enoines, J. Roots, London. 

2055. Continuous DisTiLLaTIon of Tars, H. Propfe, 
London, 


Hol- 


the Commissioners of 


2056. VeLocipeDes, A. White and F. 
onl" 
2957, Execrric Meters, J. J. A. Aubert, London. 

2058. ALCOHOLIC BEVERAGES, J. Stevenson. —(E. Riglet, 
France.) 

2959. DELIVERING ForTUNE Goops, &c., 
London. 


Stephenson, 


B. Knapp, 


1890. 


2960. NrtrRo-CompounD PowDERs, W. 
“EK. C. ” Powder Co., London. 

2961. Propucina a * Liquip Spray, 
London. 

2062. Securinc Borrtwes, 8. T. Oldridge and F. J. 
Russell, London. 

2003. WorKING ELectTrRIc 
Bristol. 

2964. Hoists, W. Clifford, Sheffield. 

2965. FLUSHING WaTER CLOsets and Drains, H. Brook- 
field, Sheffield. 

2066. Fasrenincs for Winpow Sasues, G. R. Bayley, 


25th February, 
D. Borland, the 
F. E. Beeton, 


Raitways, R. C. Sayer, 


Manchester. 

2067. Rance Finpers, H. C. Fleming and C. F. Hilder, 
London. 

2068. FLuip-acruaTED Brakes, J. E. Loughridge, 
London. 


2069. DupLex Tarcet, W. Wright and T. H. Lidstone, 
sg mouth. 

29 MaGazineE CartrRIDGE Baas, T. W. 
Trafford, 

2071. Lamp Feepers, J. Bridge, Staffordshire. 

2972. Or and Spirit Lamps, A. Whicker and W. H. 
Parker, Birmingham. 

2973. HIGH-PRESSURE VALVE Tap, A. W. 
bourne. 

2974. AsHpans for FrrepLaces, J. E. Aykroyd, Brad- 
ford. 

2975. Necktie Hoiper, W. 


Deane, Old 








King, East- 


F. Lumley, jun., Chelms- 
ord. 

2976. Rotary A. E. 
Manchester. 

2977. Rivets, T. P. Lomas, London. 

2978. ARTIFICIAL or BLocK Fue, C. 
London. 

2979. Back Straps for Vests, D. Holgate, Leeds. 

2980. Drum WuistLes, H. A. Ward and P. McDonald, 
Birmingham. 

2981. Steet, M. F. Coomes and A. W. Hyde, London. 

2982. Socks for Boots and SxHoes, R. G. E. Lempriere, 
Bristol. 

2988. ComBineD Sasu Fasteners and Lirts, J. Collins, 
Birmingham. 

2984. Brass Taps, H. 8S. Lazams, London. 

2085. FIRE-EXTINGUISHERS, M. Frankal and W. 
Majorkiewicz, London. 

2086. ELecrric Lamp Sockets, W. F. Wollin and E. H. 
Werline, Birmingham. 

2087, MeraLLic Mart Resses, E. R. Billington and J. 
Holding, Liverpooi. 

2088. SrrikinG Batis in Lawn BILLiarps, Henning 
Bros., London. 

2989. Zinc PLates for CoLour PRINTING, 
London. 

2000. SuppLyinc CarBonic Acip Gas, H. 8. G. Stephen- 
son, London. 

2001. ConsuminG Strips for LightNinNG Devices, J. H. 
Farrel, London. 

2992. AUTOMATIC 
Boult. {The American 
United States.) 

2998. Biastino, J. Beswick, Liverpool. 

2004, PREVENTING DISAGREEABLE SOUNDS from VALVES, 
W. P. Thompson.—(E. S. Hildebrandt, United States.) 

205. NUMBERING and PERFORATING MACHINES, J. 

Brady, Liverpool. 

2996. ELectric Motors, R. J. F. Mostyn, London, 

2997. Ti-tine Lapres’ Dresses, H. G. Atkins, London. 

2008. Farry CrysTaL Maze, B. Elkan, London. 

2009. ProTecTiING THROW Straps of Looms, F. Wanécék, 
London 


Motors, and E. O. Tompkins, 








H. Mowll, 


M. 


W. L. Hare, 


A. J. 


Fastener Company, 


BUTTON-SEWING MACHINES, 
Bution 






3000. MacHine for Dryixo Grainy, &c., C. R. Bonxe, 
London. 

3001. Hypro-cCARBON GASLIGHT APPARATUS, L. 
Géhmann, London. 

3002. Stirrups, G. Weber and A. Zachau, London. 


3003. ReauLator for WEAvinG Loom TackLe, E. Héfel, 
London. 

3004. Manvracture of WaTEeRPROOF Boarps, &c., C. 
Weygang, Child's Hill. 

3005. ADVERTISING, A. I. Lightenhein and E. H. Burton, 


London. 
3006. Pessaries, J. S. McCants, London. 
3007. CompounD STEAM Enoines, R. M. Beck, London. 





3008. SrconDARY BATTERIES, Ww. B. Hollingshead, 


London. 

3009. BLEACHING, &c., Fiprous MATERIALS, 8. D. Keene, 
London. 

3010. Caair for SuspenpinG Raits, &c., F. A. Barth, 
London. 

3011. Ser-saws, P. W. Atkinson, London. 

3012. ComBINED PIANETTE and Harp, W. G. Jarvis, 
London. 

3013. StoraGe or Seconpary Batreries, C. J. Hart- 


mann, London. 

3014. Weer Tires, E. F. Eldredge, London. 

3015. AuTomaTic LaunpRY WATER Dyer, E. V. Goad, 
London. 

3016. Wrappers for HoLpine Topacco, J. Wadsworth, 
London. 

3017. Compressors, H. C. Sergeant, London. 

3018. Macuines for Cuttinc Woop, J. Howard and J. 
H. Geddes, London. 

3019. CiGak BuncHiING Macuines, H. H. Lake.—(J. K. 
Williaws, United States.) 

3020. Steam Boers, B. V. Steenbergh, London. 

3021. Manuracture of Cuisets, J. O’Brien and J. 
Carew, London. 
3022. Raitway Veuicies, H. H. Lake.—(W. 
Sisum, United States.) 
3023. ComBINED Box, Xc., 
Gardner, London. 

3024. ELecrric Morors. H. H. Lake.—(E. B. Parkhurst, 
United States.) 

3025. PLASTERING MATFRIAL, G. West, London. 


H. H. 
Croggon and Co. and H. J. 





3026. ADVERTISING, J. Cooper, London. 

3027. Stoves for Cookinc Purposss, &c., D. C. Defries, 
London. 

3028. DyNAMO-ELECTRIC MacHINes, A. C. Reignier, 
London. 

3029. Steam Borer Furnaces, M. E. Herbert, 
London. 


3030. Starcu, A. Weisz, London. 


26th February, 180. 


3031. Starting and Stopping Gear of Compounp 
Enarnes, A. H. Wallis, cH 

3032. Paper Enve vores, J. V. Elsden, Storrington. 

3033. Urrina.s, E. D. Bush, Mane hester. 

3034. CLoseT or Commope, E. D. Bush, Manchester. 

3035. MaGazine Rives, G. Perrnaand M. Theoharescu, 
London. 

3036. Breap, J. Adair, Waterford. 

3037. FASTENING Skates to Boots, G. Hoyes, Barnsley. 


Stockton-on-Tees. 

= VaLve Gear for STEAM ENGINES, M. Wilson, 
3 w. 

3042. Globes for ILLUMINATION, R. Scott, Newcastle- 
on-Tyne. 

3043. Steam BoILeR FURNACES, 
Manchester. 

3044. Finisuine the Sipes of Woopen Boxes, &c., W. 
Cummings, Glasgow. 

3045. Security of Watcues, C. Brawn, London. 

3046. Wrap for Encasing UMBRELLAS, P. A. Martin, 
Birmingham. 

3047. RESERVOIR WRITING TUBE and PEN, W. Brown, 
Sheffield 


A. and A. J. Bell, 








| 3134. WASHING or DIPPING SHEEP, Xc., 


3038. CoLourED Lace Curtains, J. B. Wharton, | 
London. 

3039. Tea and Corree Pots, W. H. Bulpitt, Pir- 
mingham. 

3040. OpeninG Tin Cans, T. F. and P. Bennison, 





3048. SmoKe-consuminc Fire Brivce for Stream 
Boitens, T. Dale, Kirkcaldy. 

3049. SpriInKLING Liquips upon Turnips, T. Holmes, 
Manchester. 

3050. Rack PuLLeEys fur Wixpow B.tnps, H. 
Birmingham. 
3051. ADJUSTABLE BrEaRiInGs for Rotaky Spixp.es, 
&c., J. C. Dalman and E. J. Blincoe, Binminghain. 
3052. CigAR-MAKING Macurines, H. Brogden, Man- 
chester. 

3053. Propucinc Matrixes for STEREOTYPING, M. 
Smith, Manchester. 

305 54. ADVERTISING, A. H. Heggs, Manchester. 

Sampce Cans, 8. F. Cousins, London. 

56. STEAM BoiLer FEEDING, &c., APPARATUs, J. 
Murrie, Glasgow. 

3057. STOPPERING Melin, 
London. 

3058. ELectric and TUBULAR PNEUMATIC 
Oroans, J. J. Binns, London. 

3059. Spape Hanpves, J. Lee, Birmingham. 

3060. Drivinc Cuains, C. H. Brampton, Birmingham. 

3061. Taccinc Macuines, H. Colletand M. Merichenski, 
London. 

3062. TREATMENT of Sewacr, &c., F. L. H. Danchell, 
London. 

3063. Traps for Sieam, W. A. Clark, London. 


Smith, 





Borr_es and Jars, C. 


ACTION in 


3064. PorTaBLeE DrawinG Buakp, G. C. Inkpen, 
Southsea. 

3065. SaLe of Sweets, J. Hont, London. 

3066. MANUFACIURE of GLovis and Currs, T. Hill, 


London. 

3067. CHeckInG and Recorpinc, T. W. Duffy and D. 
Embleton, Leeds. 

3068. ADVERTISING, M. Grieten, Glasgo 
3069, CoMBINED SKETCHING Box and steal H. Hickley, 
London. 


3070. INDIA-RUBBER-WOOD PAVEMENTS, W. Weaver, 
London. 

3071. Execrric Meter, W. J. 8S. Barber-Starkcy, 
London 

3072. Serr Coriectinc Rent Cuairs, M. Korn, 
London. 


3073. Sprinc Fastenincs or Sarety Pins, F. Redman, 
London. 

3074. Pumpine Encines, J. G. Elliot, Liverpool. 

3075. INTERCErTING Traps for Drains, G. H. Light, 


London. 

3076. Devices for Suspenpinc C.LotHes, H. Gerbo, 
London. 
¥ Protectors for Boots and SHots, J. M. Henry 

ive’ ls 

3078. MicropHone, D. J. Wadén, London. 

3079. Sarety Lamp, J. Etherington, London. 

3080. Trousers, C. E. Winter, London. 

3081. InserTING CHARGES in Gas Retorts, C. Kirgs- 
ford, London. 

3082. FiLaMEN1s for ELecrric Lamps, R. Langhans, 
London. 

3083. Divinc Dresses, W. Carey, London. 

3084. RecuLatinc the Suppty of Stream to Stream 
Enaines, B. J. B. Mills.—(7. W. Q. Honeyerill and 
C.J. BE. Linuwemann, New Zealand.) 

3085. RecuLatinc the Suppty of Steam to Screw 
Enaines, B. J. B. Mills.—(7. W. RK. Honeywill and 
C.J. E. Linnemann, New Zealand.) 

3086. CuTtinc Boarps from a Loc of Wocp, G. A. 
Oncken, London. 

S87. EVAPORATING SaLt Liquors, E. G. 
(S. Pick, Galicia.) 

3088. BoiLeER ATTACHMENT for NotiFyinG the Rise or 
Faw of the Water LeveL, H. J. Haddan.—(F. v. 
Haut, Belgium.) 

3089. DryinGc GRANULAR MATERIALS, 8. Seckendorf.— 
(M. Reuland, Germany.) 

3000. RepucinG the Vipration in Cycces, G. Jepsen, 
London. 

3091. MouLps, B. Bloomer, London. 

3092. MouLps, B. Bloomer, London. 

3093. Pressinc CLorH, H. H. Lake.—(D. 
United States.) 

3004. PortTaBLe Evectric Lamps, The Mining and 
General Electric Lamp Company, D. G. Fitzgerald, 
and A. H. Hough, London. 

3095. CoLourina Matters, H. H. Leigh.—(&. G. 
Williams, United States.) 

3006. ELecrric Meters, 8S. Z. de Ferranti, London. 

3097. ELectric Meters, 8. Z. de Ferranti, London. 

3098. CoLourrnG Matters, H. H. Lake.—( Wirth and 
Co., Germany.) 

3099. DirectinG Guns and ToRPEDOES, M. H. Hurrell, 
London. 


Lawrance.— 


Geasner, 


3100. Burners for HyprocarBon Lamps, J. W. B. 
Wright, London. 

3101. BREECH-LOADING OrDNANGE, C. E. S. Parker, 
London. 


27th February, 1890. 


NuMmericat Counters, T. W. Harding, Leeds. 

Sampiine Butrer, W. McDonnell, Limerick. 

Fire Licuters, G. Myers, Sheffield. 

Heatine Raitway Cars, T. S. Glover, London. 

3106. WasHING Macuines, T. Bradford, Manchester. 

$107. SHutties for Weavinc, W. Knight and R. Ash- 
worth, Manchester. 

3108. Bituiarp Curs, C. E. Harrison, Manchester. 

3109. PLates, A. S. Tanner and B. Jackson, London. 

3110. Sprincs for MaGAzINE SMALL-aRMs, B. 
Cocker, Sheffield. 


3102. 
3103. 
3104. 
3105. 


3111. Distrisutine Dry Lime, &c., F. J. Blinkhoir, 
London. 

3112. ApguSTABLE Pneumatic Soir, J. J. Mason, 
Lincoln. 

3113. CoupLincs for PRopeLiter, &ec., Swarts, R. 


Berggrin, Erith. 

3114. Grinpinc and PoiisHine Stones, W. Crosland, 
Miles Platting. 

3115. SEWING MACHINE TREADLE®, J. 
shire. 

3116. Boer Tuses, W. Keyworth, Hull. 

3117. AgRatTeD WareR, J. P. Jackson, Liverpool. 

3118. Sxips’ Bertus or Beps, E. R. Billington, 
Liverpool. 

. OPENING Raitway CARRIAGE Winpows, F. W. 
Wright, London. 

3120. Heatinc and Ventitatinc Houses, R. H. Rad- 
cliffe, Waterloo. 

3121. MANUFACTURE of Giass Borties, D. Rylands, 
Barnsley. 

3122. Fryine Fisu, A. H. Tucker, London. 

3123. Cricket Bats, C. Rose, jun., Southampton. 

3124. STopprnc and STARTING ‘RAMCARS, J. W. Leirce, 
London. 

$125. MANUFACTURE of SPRING 
Birmingham. 

3126. Bott SrapLes, Sockets, or Piates, A. W. 
Littley, Cheltenham. 

3197. METALLIC PACKING for Pistoy- rops, J. T. Hedley, 
Newcastle-on- Tyne. 

3128. SpeED-vaRyING Gear, W. J. Mundcn, London. 

3129. SHutTtTLes, G. W. Lyons, Hulme. 

3130. Gas LAMPS, T. C. J. Thomas, London. 

3131. InpICATING and CoNTROLLING Fares, H. Miillcr. 

E. Knoop, Russia.) 

3132. Down QuiLts, E. W. Frankenberg, London. 

3133. ELecrric Lamps, F. R. Boardman, London. 

I. S. and J. T 


Aleock, Stafforc- 





Hooks, M. Turnor, 





McDougall, London. 

3135. Tin OpeNERs, J. T. Stewart, Hartlepool. 

3136. SELF-opENING Lip for Casks, 8. Beckctt and T. 
Wood, Hull. 

$137. GLass Bott.es, W. Ambler, London. 

3138. GLass BotrLes, W. Ambler, London. 

3139. Brakes for VEHICLES, A. J. Boult.—(4. Kictz- 
schmar, Saxvony.) 

$140. Lapies’ Ripinc Hasits, W. P. Thompson.— 
(W. H. Phelps, India.) 

3141. PReveNTING Horses from Bo.tinc, G. M. 
T. Parkinson, London. 

$142. Lirrinc INVALIDs on Bens, &c., 
Liverpool. 

3143. TakinG Dimensions of the Foor, J. R. y Cid de 
la Paz.—(M. R. y Cid de la Paz, Spain.) 

3144, CoLLAPsIBLE LanpinG Net, D. Reid, Glasgow. 


and 


T. Duncanson, 
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3145. PortaB_e Out Gas Furnace, The Lucigen Light 
Company and T. M. Jarmain, London. 

3146. Guipes for Fincers of Recisterinc 
A. Wood and T. Davies, London. 

3147. Sarery Srirrups, R. Fiek, London. 

3148. Construction of Spin Tor, T. 8S. James, London. 

2149. CHeckinc Suutrries of Looms, G. Thomson and 
J. Hampshire, Huddersfield. ’ 

3150. Chairs, R. H. Gudgeon, London. 

3151. PREVENTING IncrUsTATION in BoiLers, W. Grove 
and L. Lewis, London. 

3152. Manvracrure of ELEcTRICAL 
A. Thoms, London. 

3153. ManuractrurRine ELectricat Conpuctors, W. A. 
Thoms, London. 

3154. Manvuracture of ALLoys, W. A. Thoms, London. 

3155. Prorocrapnic Camera Siipes, F. A. Gregory 
and H. F. Ainley, London. 

3156. Lupricators, &c., G. Butler and T. Kendrick, 
London. 

3157. Pipes for Foorrarus, R. P. Fisher, Fargate. 

3158. Preparine Sticks for UmMBRe.xas, &c., J. Metz, 
London. 

3159. FEEDING 


DiALs, 












Conpuctors, W. 











Paper to Priztinc Macnines, R. 


Cresswell and M. Heslop, London. 
3160. 


Apparatus for MAKING 
th, London. 


Warer-Gas, B. von 






(J. Pallireher, Ge rmany.) 

Pavinc MaTEeRIAL, J. C. Merryweather, London. 

33. Ececrric Switcues, P. P. Alexander, London. 

3164. Suirts, C. Mays and W. P. Pepys, London. 

3165. Apparatus for PLayinc a Game, J. N. Tripp, 
London. 

3166. Foop for Horses and Cattrie, T. G. Whitehouse, 
London. 

3167. Manvracture of Carpets, G. 
Tannahill, Glasgow. 

3168. Lastinc Boots, C. Wassell, J. Hunter, and P. 
Grant, Glasgow. 

3169. ELEcTRO-HEATING Apparatus, C. E. Carpenter, 
London. 





T. Todd and W. 


3170. Mvuiripte Drittinc Macuine, R. Griffith, 
London. 
Qth February, 1890. 
3171. AppLiance for Ho_pinc Sietves, T. S. Lavis, 


Newton Abbot. 

72. VeLocipepes, J. J. Wardle, Newcastle-on-Tyne. 

TorPepoes, G. R. Murphy, London. 

3174. Rinc Frame Spinpies, &c., T. Wrigley, Man- 
chester. 

3175. Fasrenes for Wixpow Sasues, E. Pearson, South 
Woodford. 

3176. Marcues, C. F. Martin, Cheltenham. 

3177. Knors, Hannes, &c., for Doors, W. J. Rogers, 
Birmingham. 

3178. Grinpinc Carbs of CarDING Encrnes, G. Casey, 
London. 

3179. RecvuLatinc Temperature, G. W. Crowe and W. 
K. Massam, Barnsley. 

3180. NavricaL Appliances, T. Y. Rowe and M. D. 
Hammill, Liverpool. 

3181. Friscep SuHaw is, Xc., G. Reiss and J. Bauer, 
Manchester. 
Cottox Goops, R. Middleton and H. T. Jones, 

Manchester. 
. Bracecets, Scarr Siipes, &c., H. Allsopp, Bir- 
mingham. 

3184. Pavinc BLock, A. Rovedine, London. 

3185. TRAVELLING TruNKs, G. Martin, Bradford. 

3186. MECHANICAL STOKERs, J. Proctor, Manchester. 

3187. Inpia-RUBBER TrRES for Bicycites, H. H. Wad- 
dington, Manchester. 

3188. Knrrrinc Hostery, G. Hadden, Manchester. 

3189. Heartx Rvocs and Mats, W. and T. W. Millward, 
Manchester. 

3190. Lace, E. Doughty, Nottingham. 

TOOL-HOLDING Macuines, &c., A. Muir, Man- 

















3191. 
chester. 

3192. CentrRiruGaL Macurnes, R. 8. Baxter and G. D. 
Macdougald, Dundee. 

3193. TRANSFORMERS, J. Swinburne, Wimbledon. 

3194. Drivinc, &c., Looms, L. Hattersley and 
J. Hill, Keighley. 

3195. ComBrnaTion of Spoons, &c., with the Covers of 
Tastes, &c., J. W. Tolhurst, London. 

3196. EvecrricaL APPLicaTiIon for ALARMS in VALVES, 
S. Walker and G. Mills, Radcliffe. 

3197. CircuLaR Saws, J. E. Bott, London. 

3198. Pyeumatic Drawpack for Rams, 
Smethwick. 

3199. Screw Prope cers, J. Harper, Liverpool. 

$200. ReGisTERING ORDERS in HoTeLs, Xc., 
Bulmer, Leeds. 

3201. CLOTH-sTRETCHING Macuines, C. L. Jackson, 
London. 

3202. DeTacHaBLe Ciip for Neckties, W. G. C. Hughes, 
London. 

$203. Tintinc Opa Giass, C. Leigh, London. 

3204. Biocks for GcLieys and other Traps, P. Mooney, 
Manchester. 

; Licutsine Conpuctors, F. Cook, London. 

3206. CANOPY-WINGED Stove Front, E. V. Goad and 
A. Tuck, London. 

3297. INSURANCE 
London. 

3208. Mick DeLivery Cans, F. J. 
Hill, London. 

3209. SEPARATING Sanp from Water, G. F. W. Hope, 
London. 

3210. Cotton Gins, W. Fenwick, Manchester. 

ll. Screw Boxts, R. B. U. H. J. Dancan, London. 
2. Stoppers for Oi, Cans, W. Redman, London. 

3213. Rotary Enorne, C. E. Challis, London. 

3214. Manvuracture of Buttons, &c., K 
London. 

3215. Fasteninc Door Knops to SPrInDLes, 
Meredith, London. 

3216. ToasTinG APPARATUS, G. 

3217. Apparatus for CUTTING 
London. 

3218. TiGHTENER for BuTrer 

lasgow. 

». Motive Power, R. Gold, 

). Propuction of METALLK 
London. 

3221. Fiusninc Apparatus for WaTER-cLosETs, W. H. 
Hawkins, London. 

Jot for FisHrxc 
London. 

3228. Recerracite for Ramway Tickets, F. Cowley, 
London. 

3224. Heatinc Resistine Linixc, L. 
London. 

225. Hat Brim Protector, M. Slater, London. 

JeweLLery, W. Barr, jun., and D. McKay, 

Glasgow. 

$227. Fituinc FLexipte Briappers, H. Duerden, 
London. 

8. Cuurns, T. Bradford, London. 

229. SupporTinc GiLost Ware, E. Leak and H. 
Aynsley, London. 

3230. Pappinc for GARMENTS, J. Tillett, London. 

3231. Keepisc Evecrromotive Force Constant, 
J. Shipp, London. 

$232. Makino Links for Metaciic Cuarns, W. Fiddian, 
London. 

$233. Rotts for Inox Tuses, C. 
Lloyd, London. 





W. Norris, 


G. B. 





AGAINST Accrpents, J. Tourtel, 


Ingram and J. R. 







Wagner, 
R. 


F. Griffin, London. 
Veneers, C. W. Spurr, 


A. 


Casks, &c., J. White, 





Glasgow. 
Sopicm, J. Greenwood, 





tops, &e., J. R. Bolton, 


d Emile Muller, 














Faulkner and W. H. 





3234. Direct Actixnc Stream Pumps, M. Kohn, 
London. 
235. Curr Bracxet Hoiper, H. Schooling, jun., 
London. 


3236. Hot-air Gas Lamps, F. Siemens, London. 

3237. Suips’ Gancways and Companion Lappers, C. 
Thomson, London. 

3238. Steeve Livxs, J. A. Fincher, London. 








3239. ELevaTinc Banps for OrpNANCE, T. English, 
London. 

3240. ArTiFIcIAL TarTARIC Acips, A. A. Brehier and 
B. G. Talbot, London. 

1. Frecp Gun Carriaces, T. English, London. 

242. Uritistnc Liguip Hyprocarsons for LicHTinG 
and Heatinc, H. H Doty, London, 














| 3311. 





3243. Co_LarsiBLe, &c., MeraL Tubes, H. C. Sanders, 
London. 


3244. Borrce-wasHinc Apparatus, W. Beetham, 
London. 

3245. Separavinc Goip from Ores, W. D. Bohm, 
London. 

3246. SepaRaTING GOLD from Ores, W. D. Bohm, 
London, 


3247. Spoon for ADMINISTERING Foop, A. K. Cordes, 
London. 

3248. Game, J. le Messurier, London, 

32 Sockets for Game Courts, 
London. 

3250. Toy Cycues, D. Blaikley, Glasgow. 








J. le Messurier, 


lat Marck, 1890. ° 


3251. Removing Water from Pipes, A. Masson and 
R. Seott, London. 

SELF-SUPPLYING Pen, A. Hill and G. Appleton, 

rkenhead. 

3253. PortaBLe Stanps, &c., 4. W. Kemp and J. G. 
Rollason, Birmingham. 

3254. PeENHOLDERs, C. W. Robinson, London. 

5. Ou Cans, &e., A. Donald, Dundee. 

3. CLEANING Lamp GLasses and Borrces, A. Franks 

2d S. W. Williams, Wolverhampton. 

7. Gear for Deracninc Boars, W. Cooper and J. 

doldsworth, Hull. 

3258. Comprnation Toot Capiyets, E. H. Marples and 
F. Lamburn, Sheffield. 

’. CrusHING Macuines, G. Norman, Sheffield. 

30. New Constructive Toy, T. Sturgeon, London. 

3261. Fivrerinc Water, H. H. Lake.—(0. H. Jeere!l, 
United States.) 

3262. Botts or Catcues for LOWERING 

‘ooper and J. Holdsworth, Hull. 

3263. EXTENSIBLE STANDARDs for Lamps, H. D. Hinks, 
Birmingham. 

3264. WaTerPROoF Paper and Texrice Faprics, A. A. 
Haigh, Manchester. 

3265. VENTILATING the TEMPERATURE in 






















Boats, W. 





FAcTorits, 


Manchester. 







. Dixon, Barrow-in-Furness. 

Curtin Macuines, H. M. Marsden, Shettield. 

SECURING Winpows, J. Coppard, London. 

THrRee Way Vatves, G. W. Crowe and W. K. 
Massam, Barnsley. 

3270. WATERPROOF 

hester. 

3271. DyNamo-ELEcTRIC Macuines, C. N. Rursell and 
R. A. Scott, London. 








Garments, L. Mistovski, 








Edgeley. 

3273. Licutise of Rairtway Trains, G. E. Fletcher, 
Edgeley. 

3274. Meta Tanks, X&c., W. 
Glasgow. 

3275. Repvcrion of MeraLLn 

Manchester. 

TeLePpHonNic Apparatus, A. Whalley, Helsby. 

Gas Governors, E. Patterson, Glasgow. 


Orr and P. 8. Brown, 


Ores, G. Simonin, 











‘¢ Water, W. H. Skinner, Exeter. 
. P. Kent, London. 

3281. Sranps for Displaying PHoToGRAPHS, 
Wakeling, London. 

3282. Pencu. Pocket for Coat, &c., J. R. Alexander, 
Edinburgh. 

3283. PerampBuLators, &e., E. J. 
mouth. 

3284. DentaL ImpeLement called Currer and Die, 
H. A. Laurence, Ealing. 

3285. MacniNeRY for MAKING BRICcKs, 
London. 

3286. Grass, J. G. Sowerby, London. 

3287. Marine, &c., STEAM BOoILERs, 

Monkwearmouth. 

3288. Deracuinc Hooks, W. H. Wise, Brockweir. 

9. ROLLER MILs, A. M. Robinson, Liverpool. 

290. Fire Revivers for Domestic Use, E. P. Scruby, 
London. 

3291. Grares for GuLLEY Traps, H. Bagshaw, Shef- 


E. J. 





A. Babbage, Ply- 


&e., W. Sayer, 








A. Anderson, 





3292. TUBULAR APPARATUSES for HEATING FEED-WATER, 
. Schneider, London. 
Toy, G. Carette, London. 
FLoRAL ORNAMENTS for WEARING 
- Kempner, London. 
3295. Propucine Tannace, P. Houston and C. Beak- 
bane, London. 
3295. Srups to Prevent Siippinc for HorsesHoes, 
- Whatmough, London. 
297. Tap, F. B. Hanbury, London. 
3298. CurTaIN PoLe Rine and Eve in One Prece, 
G. H. Dreghorn, Inverness. 
3299. ApverTisinG, &c., Carps, G. Delgado, London. 
3300. Frames for Optica. GLasses, R. Wells, London. 
3301. MacHINeRY for Printina Faprics, E. and A. 
Samuel, London. 
3302. STEAM GENERATORS, I. 
and T. Sugden, London. 
3303. Fast Dye Sturrs, B. Willcox.—(7/« 
fabriken vormals F. Bayer and Co., Germany.) 

3304. Apparatus for Surpiy of Gas, &c., M. C. Green- 
hill, London. 

3305. STARTING and SToppinG Tramcars, &c., J. Stark, 
London. 

3306. Furnace for 
Ekelund, London. 

3307. Saucers, C. J. C. W. Hyne, London. 

3308. Fountain Pens, F. 0, Chorley, London. 

3309. Topacco Pipes, F. O. Chorley, London. 

3310. New Puzzve, R. Smith, London. 

ADJUSTABLE FILe, J. Pugsley, Bristol. 

3312. Purirication of Sewacer, W. E. Adeney and W. 
K. Parry, London. 

3313. Boat Detacuine Apparatus, E. J. Hill, London. 

3314. ComBINATION KETTLE and Spirit Steve, E 
Werninck, Birmingham. 

3315. PeLLerines, M. Wedlake, London. 

3316. Lirrs, H. C. Walker, London. 

3317. Fasteninc Device for Gioves, &c., A. Thiemt, 
London. 

3318. BorLer Pumps, A. Mtiller, London. 


APPAREL, 














8S. and J. T. McDougall 
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Continuous H. 
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SELECTED AMERICAN PATENTS. 


Fiom the United States’ Patent Office Oficial Gazette. 


418,198. Mernop or Makixe CoLiars on AXLES BY 
Ececrricity, H. Lenp and EB. Thomson, Lynn, 
Mass.— Filed Auguat Vth, 1889. 

Claim.—(Q\) The herein-described method of securing 
rings, washers, collars, or other perforated objects to 
metal bars, rods, or other pieces of metal, consisting in 
passing a current of electricity through the metal 


418198.) 





piece in volume sufficient to soften the same, and then 
subjecting the piece to endwise pressure, so as to 
s vell or expand it at both sides of the perforation. (2) 
The herein-described method of fastening a perforated 
piece of metal to another metallic piece passing 
through the perforation, consisting in including said 
metallic piece in an electric circuit, passing an electric 
eurrent through the same in amount sufficient to 
soften it, and then subjecting such piece to compres- 
sion, so as to cause it to expand laterally at either side 


3266. HorizontaL Sawixe Macuines, B. Townson and | 


of the perforated piece. (3) The herein-described 
method of securing a perforated piece of metal to 
another piece threaded through the perforation, con- 
sisting in causing a heating current of electricity to 
—_ through the threaded piece until the same is 
reated to a welding temperature, and causing it to 
swell orexpand laterally at either side of the perforated 
piece, as and for the purpose described. (4) The 
herein-described method of keying a perforated object 
to a piece of metal threaded through the perforation, 





| consisting in providing the perforated object with 





recesses, openings, or depressi ms to one side of the 
perforation, subjecting the threaded piece to a heating 


| and softening current of electricity, and then applying 





force in a direction to cause it to swell or expand 
laterally at the sides of the perforated piece, and to 
enter the said recesses or depressions. (5) The herein- 
described method of keying a perforated piece of 
metal to a bar or rod, consisting in softening the bar 
or red by an electric current passed through it and 
then subjecting the bar to pressure, so as to cause the 
softened metal to expand and enter key openings or 
recesses in the perforated piece. (6) The herein- 
described method of limiting the longitudinal extent 
of the expansion to either side of the perforated piece, 
consisting in applying collars to the piece subjected to 
electric heating and pressure at points thereon removed 
a determined distance from the perforated piece. (7) 
The herein-described method of fastening a perforated 
piece of metal to another piece threaded through it, 
consisting in providing one or more notches at the 
edge of the perforation, passing a softening current of 
electricity through the threaded piece, and then sub- 
jecting said piece to a force which will cause the same 
to expand laterally into the notch and to either side of 
the perforated piece. 
418,182. Locomotive Smoke Svack, BE. W. M. Hughes, 
Chicago, Hil.—Filed May 28rd, 188. 

Claim.—Q) In a smoke stack, the combination, with 

the two cylinders A and A’, of a pressed steel base 





| secured thereto, the upper portion of which is provided 
B. Ormerod, J. F. Davies, and W. Haythornthwaite, | 


Man- 


2. CONTROLLING ELectric CuRRENTSs, G. E. Fletcher, | 


Door Mats, &c., R. Grunwell and G. R. Searr, | 





| said two cylinders, substantially as described. 


with a cylindrical flange, which is secured between 
(2) In 
a smoke stack, the combination, with the cylindrical 
portion, of a base secured therete, composed of two 


[418 182) 





flanged pressed steel pieces B and C, one of which is 
bell-shaped and cut away atthe front and rear, sub- 
stantially as described. (3) In a smoke stack, the 
combination, with the two cylinders A and A’, of a 
top composed of two pressed steel pieces D and E, one 
of which is provided with a flange K, which is secured 
between said two cylinders, substautially as described. 
418,287. Ruwnixe Boarp ror Locomoriy s 
Hughes, Chicago, Il,—Filed July 8rd, 1889. 

Claiu.—Q) The pressed steel running board for loco- 
motives, consisting of one or more pieces, one end of 
which A has a plain flat surface, and the other end B 
is provided with corrugations G, pressed therein in 
the process of manufacture, substantially as described. 





(= FL “a 
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ee 





(2) The pressed steel running board for locomotives, 
one portion of which is provided with corrugations G 
upon its surface, and the combined ridges F, all 
pressed therein in the process of manufacture, sub 
stantially as described, 
418,365. THRAsHING MacHINe, 
NLY.— Filed June 13th, 188i. 
Claim.—\n a thrashing machine, the combination, 
with the cylinder or concave having openings or per- 
forations, of a series of knives provided with screw- 
threaded shanks arranged in said openings, screw nuts 


418,365. 
ZA 


\ 


L. Bronson, Buffalo, 


Soainedidanscacesdadanstestenttontea 











applied to the shanks of alternate knives, washers 
applied to the shanks of the intermediate or inter- 
vening knives between the nuts of the adjacent knives, 
and screw nuts whereby said washers are secured in 
place, substantially as set forth. 


418,393. Breit Lacixa Nerpie, H. Bezvorth, Platis- 
burgh, N.Y.—Filed June 26th, 1889. 

Claim.— (1) A lacing needle having an eye in its butt 
end and a reduced shank extending beyond the eye in 
the direction of the length of the needle and provided 
with an enlargement at its extremity, the said shank 
and enlargement being of less width at their points of 
greatest width than the diameter of the butt of the 
needle, substantially as set forth. (2) A lacing needle 
having its butt reduced and provided with an eye, and 
a shank or extension projecting from the said reduced 

vrtion in the direction of the length of the needle of 
tees diameter than said reduced portion, and having an 




















enlargement at its extremity, substantially as set forth 
(3) A lacing needle having its butt end reduced as a 
11, and formed with a shank 12 of less diameter hae 
the said reduced portion, extending in the direction: 


of the length of the needle and terminating in a¢ srodie 














AY 

13 

———————— . a= 
A ee - 
4” 
1S 

head 15, diagonally opposite shoulders 13, 14, bein, 
formed at the junction of the said parts 11, 12, ond 
aneye in the reduced portion 11, substantially as set 

forth. : 
418,404. Vaive Gear, G. A, Franks, Miithausen 


Filed March 5th, 
Clain, (i) Ina valve gear, the combination, with a 
main valve provided with inlet ports adapted t 


Prussia, Germany. ISS. 


: : regu. 
late with the cylinder ports, of cut-off plates having 
ports operating on the inlet ports of the said main 


valve, a governor for controlling the said cut ot! plates 
to cut the steam off sooner or later to the main y alve, 
and an expansion valve provided with a steau inlet 
passage adapted to register with the ports in the said 
cut-off plates, substantially as shown and described 
(2) Ina valve gear, the combination, with main valve 
provided with inlet ports and an exhaust port opera- 
ting over the cylinder ports, of cut-off plates provided 
with ports adapted to register with the inlet ports of 
the said main valve, the said cut-off plates being con. 
trolled by the governor, and an expansion valve pro- 
vided with a steam inlet passage adapted to reyister 
with the ports in the said cut-off plates, substantially 
as shown and described. (3) In a valve year, the con. 
bination, with main valve provided with inlet ports 
and an exhaust port operating over the cylinder ports 
ot cut-off plates provided with ports adapted tu rey ister 


id Je. 


21 






with the inlet ports of the said main valve, the said 
cut-off plates being controlled by the governor, an 
expansion valve provided with a steam inlet passage 
adapted to register with the ports in the said) cut-off 
plates, and two excentrics driven from the crank- 
shaft and coutrolling the said main valve and the 
expansion valve, substantially as shown and described. 
(4) In a valve gear, the combination, with a main valve 
provided with inlet ports adapted to regulate with the 
cylinder ports, of cut-off plates having ports operating 
on the inlet ports of the said main valve, a governor 
for controlling the said cut-off plates to cut the steam 
off sooner or later to the main valve, and two excen- 
trics controlling the said main valve and the said 
expansion valve, and elliptical wheels driven from the 
crank shaft and operating the said excentrics, sulstan- 
tially as shown and described. 

418,518. Pistron-rop Packine, CC. J+ 

i Filed Auquat 27th, 18s. 

(1) The combination, with a stuffing-box 
and a piston-rod, of a series of sectional soft-ametal 
packing-rings arranged to break joints, an expansible 
steam-setting band embracing the series of packing- 
rings, a screw attached to one end of said band and 
loosely passing through the other end for limiting the 
expansion of said band, and cups forming tight joints 
with the packing-rings, substantially as set forth. (2) 
The combination, with a stuffing-bex and a piston-rod, 
of a pair of soft-metal sectional packing rings arranged 
side by side to break joints, an expansible steam- 
setting band slightly narrower than the combined 
thickness of the packing-rings, and the cups forming 


Clam, 











tight joints with the rings and overlapping the side 
edges of the band, the central portion of said Jud 
being exposed to the steam, substantially as set forth. 
(3) The combination, with a stuffing-box, a gland 
having a condensing recess therein, a drip pipe, «ad 
packing, of a pair of sectional soft-metal packing-rings, 


| an expansible band covering the greater portion of the 


exposed surface of the packing-rings, cups having 
tight joints with the rings and overlapping the edges 
of the band, a bushing, and a spring located between 
and bearing against the bushing and adjacent cup, 
substantially as set forth. 
418,562. Die ror Makine Rotiep Forarnes, ( 2. 
Gould, Leominster, Mass.— Filed August 14th, JSS. 
Claim.—The combination of a die concave longitu. 
dinally and a die convex longitudinally, the faces of 





said dies having grooves and outwardly-bevelled cut- 
ting-bosses at the sides of the grooves, the bevelled 
sides of said bosses being provided with indentations, 
the bases of said indentations being flush with the 
surface of the horses, substantially as described. 














Marcu 14, 1890. 


THE ENGINEER. 


211 














QUESTIONS ARE SETTLED BY 
CALCULATION. 
No. VIL. 
PROBABILITY OF FIRE, 
[Continued from page 125} 
Horizontat probabie deviations are deduced from the 
curve y= ce”? ”, vertical deviations from the curve 
ce-'v? ¥, the suffixes attached to the 4, marking 
different values the measure of precision may have 
For example, in gunnery, longitudinal 
errors are greater, as a rule, than lateral errors ; but, as 
will be seen from what has alread been said, the values 
of the probability factor are in ependent of h, hence 
these factors are the same for either vertical or lateral 
deviations. 
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FACTORS MULTIPLIED 
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We can thus deduce the table of probability factors 
which is plotted in the figure. The ordinate gives the 
f ctor which is due to the percentage represented by the 
abscissa. We are thus in a position to determine the 
percentage of shots that may be expected to fall within 
rectangles of any given dimensions, and also the dimen- 
sions of a rectangle that would contain a given percentage 
of shots. The following concrete example, from the 
* Text-book of Gunnery ” willexplain the method :—What 
percentage of rounds from the 8in. breech-loading gun 
may be expected to hit a 12ft. square vertical target at a 
range of 4945 yards? Now we have already found in the 
previous example that ce, = 1°8 ande, = 19°4; but as the 
latter referred to a horizontal target in order to apply it 
to a vertical target we must multiply it by the tangent of 
the angle of descent, 8 (Fig. 4). At this range, and with 
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the ballistic conditions before mentioned, 8 
sequently the vertical deviation is 19:4 tan 7 
is equal to 2°5 yards. 
breadth and height zones. are respectively 1°8 x 1:69 
and 2°5 x 1°69, or 3°04 yards and 4°22 yards. 

Now the width of the breadth zone, which just con- 
tains the target, is 4 yards, and the proportion of its 


7°°25, con- 
25’, which 
Therefore the 50 per cent. 


° 


width to that of the 50 per cent. zone is 304’ 1°82. 


From the curve in Fig. 3 we see that this corresponds to | 


about 62:6 per cent. Again, the width of the height 
zone which just contains the target is also 4 yards, and 
the proportion of its width to that of the 50 per cent. 


ot 
zone is 
; 4-22 
Consequently, we may suppose that the target will 


receive 48 per cent. of 62°6 per cent., or about 30 per c 
of the shots fired. , i saiilien 


» or ‘95, which corresponds to 48 per cent. 
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Before leavin 
that if we multiply the breadths of the 50 per cent. zones 


g this part of the subject we may note 


by 4, we obtain the sides of a rectangle which practically 
may be said to contain all the shots. This rectangle is 


known as the enveloping rectangle; any shot which fell 
outside this might be regarded as an abnormal round. 

We will now investigate what are known as curves of 
equal probability, that is, curves which continually pass 
psa. points, for which the striking probability is 
constant. 

Let O, the centre of impact, be taken as origin, and let 
the space around it be divided into infinitesimal areas by 
two sets of parallel lines, respectively parallel to the axes 
of « and y, and at intervals of dz, dy, respectively. 
Then by equation (3) the probability p, of a shot falling 
within any strip of width d a, is given by the equation, 
h, 
Nea 
and similarly the probability p,, of a shot falling within 
any strip of width d y, is given by the equation, 


h hy 2 yf? 
lili Y; 


he? a2 
= eS his 


pe 


pees e 
Vn 
and the probability P’ of striking any rectangle dz x 
d y, is given by the equation, 


Pae™ 


P= ha hy = he Pat hy? y? 
Tv 
Now, as the exponent of e, in the above expression, is 
the only quantity which varies from element to element, 
the curves of equal probability, such as A B C, will be 
obtained if 


e da,dy. . . (6) 


; h,? x? +h,? y? = k?, 
k being a constant in each of them. 
We thus see that curves of equal probability are ellipses, 
- Further, if @ and b stand for the major and minor axes, 


a= =— . 7) 
| hy, @ 
and as hr,=hr,=p . from (4) 
we obtain a ks, b= kr, ; (8) 
p p 
and, therefore, oot. 
b r 


Thus, as the semi axes of the various ellipses are in a 
constant ratio, we see that curves of equal probability 
are similar ellipses with a common centre, at the centre 
of fire. 

By comparing in equation (6) the values of P’, which 
correspond to each of the different ellipses we observe 
that in proportion as k, and therefore a and J, increase, 
the probability P’diminishes, reaching a maximum value 
when k = 0,in which case the ellipse reduces to a point, 
mene dudy. 

It appears from the foregoing that it would be more 
accurate to speak of the “25 per cent. ellipse,” or the 
‘probable ellipse,” instead of the probable or 25 per cent. 
“rectangle.” 

In order to obtain the factors of probability of the axes 
of ellipses corresponding to the probabilities of pro- 
jectiles falling within them, we proceed as follows :—For 
example, let us investigate the value of the probability, 
P, of projectiles falling within the ellipse whose equation 


and P’ has a value equal to 





is 
h? a? + h,? y? = k?. 
Then if « and b, be the semi-axes, 
k . 
G@Qe—, b= J, 
h* he 
and P is given by the equation, 
b 
a — , 
+@ Ja? — «| 
P= h,h, a 
wae zdxedy, 
it acai 
== @ sae NVNaQ— &° 
a 
where gee enhstv2 - hy? yy, 


| Fromm this it can be deduced that 
Pp 1-—e-kete@ 
1-e-# 


(9) 
But from (7) we know that k = ae, or in other words, 


the value of / is equal to the abstract number p = °4769, 
multiplied by the ratio between one of the semi-axes of 
the ellipse and the probable deviation in the same 
direction. 

We can thus from (9) find the probability of projectiles 
falling in one of the ellipses whenever we know the 
/ common ratio between each axis and the corresponding 
50 per cent. zone, and inversely. Now if we replace k 


by its equivalent“? or pf, where f stands for the factor 
2 


of probability of the axes of the ellipse, we get from (9) 
-- p* f* log. e = log. (1 - P), 
- ev - e o* mE FR 
which is the same as 
=, - ~/2-— log. (100 — 100 P)- - (10) 
P »/log. e - 

From this formula, which originally appeared in the 
Spanish Memorial d’Artilleria, a table was calculated 
which, as it is not generally accessible, we will give in ap 
abbreviated form :— 

Factors of Probability of the Aves of Ellipses, corresponding to the 
Probabilities of Projectiles falling within them. 
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100 P. hd 100 P. J |100 P, Fi 100 P.| r 100 P. ti 

“5 474. 25 1-123) 45. 1-623. 65 |2°148 85 | 2-889 
10 681-301-250) 50-1747 70 | 2530190 | S182 
15 846-35 1378} 55 187475 2-469 95 | 3-631 
20-990 40 1°499| 60 2-008 80 (2-660 99 4-499 


Ellipses of equal probability have the following charac- 





considered on the ground, that bounded by an ellipse of 
equal probability is that in which the probability of pa 
jectiles falling is the greatest; for if an ellipse, and an 
area, of whatever shape, equal to the ellipse, be described 
upon the ground, the probabilities of projectiles falling 
into the two areas can be each split up into two parts, 
one of which, namely, that corresponding to the common 
area, will be common to both. But’ there will be less 
probability of projectiles falling into that portion of the 
irregular area which is exterior to the ellipse, than in 
that portion of the ellipse exterior to the regular area. 
Hence areas bounded by these ellipses have been called 
areas of maximum probability. 











F'CL.R 
Rectangle, 3°04 x 32°78 yards ; axes of ellipse, 3°4 ; 36° yards. 
Approximate scale, »},- 


In the figure are given the “ probable rectangle” and 
the probable ellipse” on a horizontal target of the Sin. 
breech-loading guns, before referred to, at a range of 
4945 yards. 

It will be seen from the table that a percentage of 20 
is obtained, when the factors of probability of the areas 
of the ellipse are each ‘99. Hence, if an ellipse were 
inscribed within the probable rectangle, it would pro- 
bably contain 20 per cent. of the shots. 

We have seen above that if in the equation to one of 
these ellipses k = 0, that ellipse would be a point. Now, 
if this point ellipse were placed at a vertical distance c— 
see Fig. 7—above O, the centre of fire, and if we were to 
imagine that it descended vertically downwards and 
expanded at the same time, so that it successively 
assumed the dimensions of all the curves of equal pro- 
bability, when it had attained that of the enveloping 
ellipse, it would be close to the horizontal plane; then it 
would go on expanding without limit as it approached 
infinitely near to the plane, but it would never touch it. 
The surface so traced out is called “The Mountain of 
Probability.” 
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Vertical sections along #7 and yy' would be curves 
of frequency, horizontal sections would be probable 
ellipses, and the height of any point on the surface 
would represent the probability of hitting the projection 
of that point on the horizontal plane. 

The more inferior the weapon, and the less the skill of 
the marksman, the more would this mountain be flattened 
down, due to the degradation of, h, the measure of pre- 
cision; while in the case of a Queen’s prizeman, it might 
assume the proportions of the Eiffel Tower. 








ON A STANDARD OF EFFICIENCY FOR STEAM 
ENGINES. 
No. Ill. 


We may now proceed to define the meaning to be 
applied to the word “efficiency.” Bearing in mind that 
the term contemplates comparison, and, indeed, has no 
meaning unless it has a comparative meaning, it seems 
to us to be obvious that we can best apply it to the steam, 
and not to the engine. To make this clear, it is perhaps 
enough to point out that the total work done by steam 
in an engine will—other things being equal—be the same 
whether it is employed with or without «condenser. The 
net or useful effect will be greater in the latter case than 
in the former, but the actual effort of the steam will be 
the same. To the steam it is a matter of indifference 
whether the motion of the piston is resisted by the 
atmosphere, or by an equivalent resistance to the rotation 
of the crank shaft. We may, however, with strict pro- 
priety, speak of engine efficiency, so long as we keep the 
idea conveyed distinct from that of steam efficiency. It 
will be seen that efficiency measured by Carnot’s theorem 
refers purely and simply to the efficiency of the working 
fluid, and it is making confusion worse confounded to 
compare engine efficiency expressed in terms of indicated 
horse-power, with the efficiency of a working fluid on 
Carnot’s system. 

Now the standard of steam efficiency which we are 
about to lay down is, so far as we are aware, novel. 
Stated in general terms, the proposition stands thus :—Of 
any two engines the steam efficiency will be greatest in 
that engine in which, other things being equal, the 
average absolute pressure is the greatest. ‘ Other things 
being equal” is here a most important qualification. It 








teristic property, viz.:—Of all equal areas that can be 


means that in the two engines the spaces swept through 
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by the pistons per minute must be the same, and the 
weights of feed-water per minute must be identical. 
The efficiency will be expressed algebraically by the 


equation F “ = E; where p is the average absolute 
pressure, v the volume of the space swept through per 
time unit by the piston, and W the weight of feed-water. 
Let us suppose, for example, that in a given engine the 
space swept out per minute is 7000 cubic feet, the weight 
of feed-water 4001]b., and the absolute average pressure 


12 lb., then = = 210. Now let us further suppose 


that a similar engine using an equal weight of feed-water: 
and running at the same speed, has an average pressure 


of 11]1b., then a 192°5, and the comparative 


efficiency of the engines would be as 210 is to 192°5. It 
will be readily perceived that this is tantamount to ex- 
pressing efficiency in terms of horse-power per pound of 
feed-water. We may suppose, for instance, that the first 
engine developed 2100-horse power and the second 1925- 
horse power. 

It will not suffice for the purpose of the engineer that 
he should have means of comparing the efficiency of two or 
more engines—we want a universal standard of absolute efti- 
ciency. This, however, can only be had in a limited sense 
for reasons which will become apparent as we proceed. 
But for any given set of actual working conditions it is 
possible to establish a standard of absolute maximum efli- 
ciency. Thus, ina given engine, suppose that the space 
swept out by the piston per minute, and the weight 
of feed-water, and the initial pressure are known, 
and thus we know v and W; and when under these con- 
ditions p is the greatest possible, then the efficiency of 
the working fluid is a maximum; and nothing that the 
inventor, or the physicist, or the engineer can do, can im- 
prove on the result. How far the actual engine falls 
short of this can then be ascertained by comparing the 
actual results with the maximum possible result. 

Now, given v and W, it is clear that the maximum 
pressure—the greatest possible value of -—could only be 
attained if steam behaved like a perfect gas; did not 
condense in the cylinder; and expanded isothermally. 
In that case its pressure would always vary in the inverse 
ratio of its volume, and the curve of pressures during 
expansion would be a hyperbola. In one word, steam 
would then behave hke a perfect gas.} 

In a real engine the curve of expansion is only a hyper- 
bola by chance, so to speak, and the pressures will all be 
less for the actual weight of feed-water than they would 
be if the steam behaved as a perfect gas. The result is 
that if we take the standard efticiency as unity, the actual 
efficiency will always be a fraction. The larger the 
fraction the better the engine. 

The best way to make our meaning clear is to give an 
application of the proposed method to a practical case, 
and for this purpose we can select nothing better than 
Professor Kennedy’s report on the engines of the s.s. 
Meteor, because it supplies all the requisite data. We 
may premise that for the engine as a whole we may 
neglect all the cylinders but the last, for reasons too well 
understood to need explanation here. But of course the 
same method may be applied to any one of the three 
cylinders of a triple or quadruple expansion engine, in 
order to ascertain the efficiency of the steam in that 
cylinder. 

The cylinders of the Meteor are 293in. + 44in. + 70in. 
x 48in., the piston-rods are Tin. diameter, the tail rods 
4-45in., the revolutions per “set 27” of indicator dia- 
grams 72 per minute, and the feed-water per revolution 


6°93 Ib., or per stroke —_ =3:465. Thetotal space swept 


through by the low-pressure piston at one stroke, 
adding 8 per cent. for clearance, was 114°63 cubic feet. 
This in the “ standard engine ” would be filled at the end 
of each stroke with 3°465 lb. of dry saturated steam, and 
a reference to any set of steam tables will show that 
omitting small fractions, the pressure would then be 
11-5 lb. per square inch absolute. This then is the maxi- 
mum possible terminal pressure. The initial pressure 
was, according to Professor Kennedy, 155 lb. absolute. 
The ratio of expansion is got by dividing the initial by the 
terminal pressure, and in the standard engine we have 
155 
11°5 
1 + hyp. log. 13°5 x 155 
13°5 i 

Now, applying the equation 5 

41°35 x 114°63 

3°465 
a number which applies only under the conditions stated, 
and is the highest possible for the given quantities. It 
must not be used for the purpose of comparison with any 
other engine, or with the same engine using a different 
weight of feed-water. Its use will become clear the 
moment we compare the actual results obtained with the 
standard figures. 

The total power developed was 2009 indicated horse- 
power. Referring this to the low-pressure cylinder only, 
we find that an average pressure of 30°1]b. would have 
produced it. Hence we have for the actual engine, 
301 X 114°63 _ 9957.4, 

3°465 : 
engine comes out therefore roughly as 10 to 13, or as 


= 13°5 nearly, and the average pressure will be 
= 41°35 lb. nearly. 


v 7 
= E, we have 


= 18,680. This, it must be understood, is 


The efficiency of the actual 


1 We may digress here for one moment to point out that this condition 
is not impossible of fulfilment in a practical steam engine. It would be 
certainly fulfilled, for example, if the steam were superheated until it 
became what Rankine termed steam gas. It would — be nearly 
fulfilled if the expansion took place in a cylinder whose diameter was 
small as compared with its length, and which was jacketted with steam 
much hotter than the working steam, and the standard we are suggest- 
ing is consequently very different from the Carnot theorem standard, 
because that implies wholly impracticable conditions. 

2 It is to be understood that in the standard apd the exhaust port 
is not supposed to open until the piston has actually completed its stroke. 
This condition is very nearly complied with in some trip gear foreign 
engines. 





30°1 is to 41°35, or as 2009 is to 2760; or, taking the per- 
formance of the standard engine as unity, then the effi- 
ciency of the engine was 72°7 per cent. expressed in terms 
of indicated horse-power. ‘This is a very different result 
from that obtained by comparing it with a perfect heat 
engine, and we propose to show in a succeeding article 
that, if we take the efticiency of the steam, that is the 
absolute efficiency, as power, the performance of the 
Meteor’s engines is much nearer the maximum possible 
than 72°7 per cent. 
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THE following is the twenty-eighth and final quarterly 
report of inspection by Major-General Hutchinson, R.E., 
and Major Marindin, C.M.G., R.E., of the bridge over the 
river Forth. 

Railway Department, Board of Trade, 

Whitehall, London, 8.W., 
24th February, 1890. 
We have the honour to report, for the information of the 
Board of Trade, that, in compliance with the instructions contained 
in your “ Minutes” of the 26th October, 1882, and 4th February, 
1890, and in accordance with the provisions of the Forth Bridge 
Railway Act of 1882, we have made our twenty-eighth and final 
inspection of the bridge over the Firth of Forth at Queensferry, 
which was commenced in April, 1883, and has just been 
completed. 

The bridge, with its approach viaducts, has a total length of 
8295ft. 9in., and there are two spans of 1710ft., two of 680ft. 6in., 
fifteen of 160ft., four of 57ft., and three of 25ft. 

The approach viaduct at the south end, which is 1993ft. Sin. in 
length, has four masonry arches of 57ft. span, and ten spans of 
160ft. with steel lattice girders upon piers of granite, with concrete 
and rubble masonry backing. These piers have concrete founda- 
tions upon boulder clay or hard sandstone rock, and the highest of 
them has a height of 139ft. above ground level. 

The approach viaduct at the north end, which is 980ft. 5in. in 
length, has three masonry arches of 25ft. span, and tive spans of 
160ft., with steel lattice girders upon piers, similar to those of the 
south approach viaduct. These piers have concrete foundations on 
greenstone rock, and the highest of them has a height of 130ft. 
above ground level. 

The bridge proper, which is 5321 ft. Sin. in length, has two spans 
of 1710ft. over the two deep-water channels, one on each side of 
Inch Garvie, and two spans of 646ft. 4in., that at the south end 
being over shallower water, and that at the north end over dry 
land at North Queensferry. 

The superstructure of these four main spans is composed of 
three great double cantilevers, built entirely of steel, the central or 
Inch Garvie double cantilever having a length of 1627ft. 8in., and 
the South Queensferry and North Queensferry—or Fife—double 
cantilevers having each a length of 1513ft. Qin. 

The intervals of 346ft. 6in. between the north end of the South 
Queensferry cantilever and the south end of the Inch Garvie canti- 
lever, and between the north end of the Inch Garvie cantilever and 
the south end of the North Queensferry cantilever, are each 
spanned by lattice girders, 350ft. in length, and 50ft. in depth at 
their centres, supported by the ends of the cantilever arms. 

The compression members of the camtilevers are, as a rule, 
tubular, the principal ones having a diameter of 12ft., and the 
tension members are mostly lattice girders. 

Each of the cantilevers rests upon a group of four low piers, 
built of masonry faced with granite, 49ft. in diameter—except the 
two north piers at North Queensferry, which are 45ft. in diameter 
— having their tops 18ft. above high-water mark. These piers are 
founded upon solid rock, or on concrete built up either from the 
solid rock or from a stratum of very hard boulder clay. They are 
arranged in pairs, 120ft. apart from centre to centre transversely 
across the bridge, and the north and south pairs are 270ft. apart 
from centre to centre at Inch Garvie, and 155ft. apart at South 
and North Queensferry. 

The south end of the southern cantilever and the north end of 
the northern cantilever rest upon granite piers, which also carry 
the ends of the adjacent girders of the two approach viaducts. 

The four South Queensferry main piers are founded upon the 
boulder clay underlying the bed of the Firth upon the south shore, 
into which clay they are sunk to depths varying from 304ft. to 
45ft., and their bases stand at levels varying from 44ft. to 90ft. 
below high-water mark. 

The four Inch Garvie main piers are founded under water upon 
greenstone rock, their bases standing at levels varying from 26ft. 
to 72ft. below high-water mark. 

Of the four North Queensferry main piers two only are in the 
water, with their bases respectively 19ft. and 24ft. below high- 
water mark, the other two being upon dry land. The whole of 
them are founded upon greenstone rock. 

The two cantilever piers are built of granite with rubble masonry 
backing ; that at South Queensferry is upon the foreshore, and is 
founded upon boulder clay, at a level of 34ft. below high-water 
mark, and that at North Queensferry is upon dry land, and is 
founded upon greenstone rock. The top of the former is 230ft. 3in. 
above ground level, and 208ft. 9in. above high-water mark, and 
that of the latter is 181ft. above ground level. 

The foundations of all the piers are excellent, and the whole of 
the masonry is of a very superior quality. 

The deepest foundation, that of South Queensferry north-east 
pier, is 90ft. below high-water mark, and the extreme height of the 
central portions of the three double cantilevers is 343ft. above the 
top of the piers, and 361ft. above high-water mark. The headway 
in the channels below the main spans is somewhat in excess of that 
required by section 5 of the Forth Bridge Railway Act, the actual 
minimum at high-water spring tides being as follows :— 


Sir, — 


ft. in. 
For 500ft. 150 10} 
» —-900ft. 128 8 
 1100ft. 108 9 


The headway prescribed in the Act for these spaces is 150ft., 
125ft., and 100ft. 

The permanent way, which is for a double line, is on the canti- 
levers carried upon an internal viaduct supported by trestles rest- 
ing upon the bottom members; at the central portions of the main 
spans it is placed between the girders, and upon the approach 
viaducts it is above the main girders. It is throughout laid in 
longitudinal steel troughs, resting upon cross girders, and acting as 
rail guards, 

The rails are made of Siemens- Martin steel, and of a bridge form. 
They are in 28ft. lengths, and weigh 121 1b. per yard ; their ends 
being connected by joint plates 26in. in length. They are secured 
to the sleepers by wood screws, of which there are four at each 
joint in each rail, and twelve others placed 2ft. apart on alternate 
sides. The longitudinal sleepers are of Rangoon teak, 12in. wide 
and 6in. deep, bedded upon and secured to cross bearers of teak, 
the spaces between which are filled in with creosoted pitch pine. 
Between the sides of the steel troughs and the lonaiteinaia: teak 
wedges on the inside, and packing on the outside, have been 
inserted at every bearer. 

The floor of the bridge is composed of steel buckle plates, upon 
which a coating of gravel ballast is laid. 

Proper and sufficient provision has been made for ex 
contraction both of the rails and of the main mem 
bridge. 

The whole of the superstructure of the bridge and viaducts, with 
the exception of the seven masonry arches, is composed of open- 
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hearth or Siemens-Martin steel, which, by the specificati 
satisfy the following tests :—Strips cut Lnethorine or oe rs 
have an ultimate tensile strength of not less than 80 tons 
exceeding 33 tons per square inch of section, with an elongation of 
at least 20 per cent. on a length of 8in. for all steel subject t 
tensile stresses ; and of not less than 34 tons nor exceeding 37 rite 
with an elongation of at least 17 per cent. for all steel subject only 
to compression. y 
Strips cut crosswise or lengthwise lin. wide, heated uniformly 
to a low cherry red, and cooled in water of 82 deg. Fah., to stand 
bending double in a press to a curve of which the inner radius 
one and a-half times the thickness of the steel tested. 
The requisite certificate, signed by the engineers, that these 
tests have been carried out is attached. R 
Under the authority of the Board of Trade, dated December 9t} 
20, RK. 11,469 * 
1881, : 
81 
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, the bridge has been made of dimensions caley. 


lated to withstand a strain due to a rolling load of two trains of 
fifty loaded trucks drawn by two engines, giving a total weight fr 
each train of 892 tons, and to a wind pressure of 561b, to the 
square foot. Under the combined strains arising from these, ard 
from the dead load, the steel, being of special quality, w;¢ 
authorised to be subjected to a stress of 84 tons per syuare inch 
when in compression, and 74 tons when in tension. 

The stresses on the bridge, as constructed, have been carefully 
calculated, and are, as a rule, considerably below these amounts, j) 
no case exceeding 7°6 tons in compression, and 6°Y tons in tensiop 
in the cantilevers; and 6 tons in compression, and 7°3 tons jn 
tension, in the central girders, 

The weight of steel actually used is 50,958 tons upon the main 
spans, and 3118 tons upon the approach viaduct girders, makiny 
total of 54,076 tons, of which 53,716 tons are rivetted work. 

The amount of masonry and concrete work is as follows: 
Granite, 640,300 cubic feet; concrete, 64,315 cubic yards; rubble 
masonry, 62,250 cubic yards. 

At this, our final inspection, we have subjected every part of the 
bridge to severe tests, by running over it, and placing upon it, in 
various positions, two heavy trains, each made up as follows :— 


n 


a 


Tons, 
Two engines and tenders (in front), each weighing 73tons 14s 
Forty-four trucks loaded with iron, each 15 tons 10 ewt, 
gross weight .. . ; O82 


One engine and tender in rear 


Total ° . 

Each of these trains covered a length of 896ft. Sin, 

We have observed the detlections upon the main members ard 
other parts of the structure, and these have in all cases been 
smaller than might have been expected. 

With the loads in position caiculated to produce the maximum 
deflections, these in no case exceeded 7*65in, at the ends of the 
cantilevers. 

The deflections of the central firders, when loaded so as to 
produce the greatest effect, did not exceed 1*58in. 

The detlections of the internal viaduct girders, approach viaduct 
girders, and cross girders were of a very moderate amount. 

Careful observations were made to test the rigidity of the 
vertical members over the cantilever piers, and under the influence 
of the above heavy live loads the movements were very small, the 
‘pull over” in the direction of the length of the bridge in no case 
exceeding 2in. at the top of the vertical columns. There appeared 
to be no appreciable movement of the top of these columns in a 
direction at right angles to the length of the bridge. 

These results are most satisfactory, and, taken in conjunction 
with the theoretical strength according to the calculations, and 
with the remarkable absence of vibration when the trains were 
running at considerable speed, prove that the bridge is one of 
exceptional strength and stability. 

We are therefore able to report that the Forth Bridge may be 
safely opened for passenger traffic as soon as the approach railways 
have been completed. 

The greatest wind pressures during the last quarter were regis- 
tered on January 26th, 1890, and were as follows :—On the large 
gauge at Garvie Castle, 18]b. per square foot; on the small fixed 
gauge at Garvie Castle, 34 1b. per square foot; on the revolving 
gauge at Garvie Castle, 27 lb. per square foot. 

At the time of this gale the bridge was virtually completed, and 
the effect upon the structure is stated to have been no greater 
than would, according to calculation, be caused by a pressure of 
101b. per square foot over the whole surface. The maximum 
pressures during the progress of the work, of which there is a 
reliable record, were on the 16th November, 1888, when the three 
gauges above mentioned showed pressures of 27lb., 41 ]b., and 
35 1b. respectively. 

The total number of fatal accidents during the seven years which 
the bridge has occupied in construction has been fifty-six. Although 
this loss of life is greatly to be deplored, the fact that it has not 
been larger on a work of such magnitude, with so large a number 
of men employed in dangerous positions, shows that no reasonable 
precautions for their safety have been omitted. 

In conclusion, we think it right to record our opinion that this 
great undertaking, every part of which we have seen at different 
staves of its construction, is a wonderful example of thoroughly 
good workmanship with excellent materials, and that both in its 
conception and in its executiun it is a credit to all who have been 
connected with it, bearing testimony to the ability of the engineers 
who have designed it, to the skill and resource of those who have 
superintended and constructed it, and to the zeal and courage of 
the workmen who have heen employed upon it. 

We have, Xc., 
C. 8. Hutcuinson, Major-General, R.E. 
F, A, MARINDIN, Major, R.E. 
The Assistant Secretary, 
Railway Department, 


Board of Trade. 


YOL tons, 





APPENDIX, 
ForTH BrRIDGE,—STEELWORK. 

We hereby certify that the whole of the steel used in the Forth 
Bridge has been made on the Siemens-Martin ‘‘open-hearth “g 
system, and has been subjected to the following specified tests :— 

Strips cut lengthwise or crosswise to have an ultimate tensile 

strength of not less than 30 tons and not exceeding 33 tons per 
square inch of section, with an elongation of at least 20 per 
cent. in a length of Sin., for all steel subject to tensile stesses, 
and of not less than 34 tons nor exceeding 37 tons, with an 
elongation of at least 17 per cent. for all steel subject only to 
compression, " 

Strips cut crosswise or lengthwise 14in. wide, heated uniformly 

to a low cherry red and cooled in water of 82 deg. Fahrenheit, 
must stand bending double in a press to a curve of which the 
inner radius is one and a-half times the thickness of the stecl 
tested. 
The results of the many thousands of tests made showed the steel 
to be possessed of toughness and ductility considerably in excess cf 
the specified requirements. FOWLER AND BAKER. 
February 14th, 1890. 








Powpentnc Harp anp Dirricunr Supstancrs.—The Globe 
Mill Company is, we notice, meeting the requirements of users 
and manufacturers requiring only a moderate quantity turned out. 
The machine is called the Universal Powderiser, and has an output 
of three hundredweight per hour. The price is so moderate 
that the mill is likely to be the means of making the Globe 
system extensively and widely known. 
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THE PARIS EXHIBITION.—CONDENSING ENGINE 


Elevation 


FIVES-LILLE ENGINE AT THE PARIS EXHI- 
BITION. 

Tue patented horizontal condensing engine—illustrated on 
page 220, with side elevation and details of cylinder, page 
216, ana valve gear above—made by the Fives-Lille Company, 
drove the machinery in Class 52 of the French portion of the 
Machine Hall at the Paris Exhibition, giving out 115 indi- 
cated horse-power, with steam at 75 1b. pressure, a cut-off 
at one-tenth of the stroke, and a speed of fifty revolutions. 
A similar but larger engine at the Lille Waterworks has been 
found by M. Cornut, chief engineer of the Association des 
Propriétaires d’Appareils 4 Vapeur du Nord de la France, to 
exert a useful effect of 844 per cent. of the power indi- 
cated in the cylinder; and another similar engine, but with 
cylinders exceeding a metre in diameter, is now being made by 
the company for the Barcelona Waterworks. 

The Exhibition engine has a single horizontal cylinder of 
055 m. = 1ft. 94in. diameter, with a stroke of 1:1 m. 
3ft. 7gin.; and the admission is variable by the governor from 
zero to 60 per cent. of the stroke. The cylinder is steam- 
jacketted, live steam being supplied by a branch of the steam 
pipe. The two admission slide valves, which act inde- 
pendently of each other, are placed at the two ends of 
the cylinder side. They are worked detail of valve 
gear, page 260-—by slide blocks carrying detent levers, receiv- 
ing their motion from a cross swing crank, actuated by an 
excentric on the main shaft. The angle made by the detent 
levers with the vertical is such as to give a quick motion to 
the slide valves for opening; while the closing is also effected 


see 


a: 
5? 


sharply by means of buffers with adjustable springs, 
one to each slide valve. Flat slides are adopted in 


preference to cylindrical or lifting valves, because of their 
being easily made and kept tight; and yet the steam spaces 
are remarkably small. The admission ports are made 
double, so as to reduce the travel of the valves. Variable 
expansion is given by the governor sleeve acting through a 
set of rods and levers—as shown clearly by the detail draw- 
ing—hastening or retarding the detent; and the action of 
the governor is moderated by an oil cylinder, the piston of 
which has holes whose area may be increased or diminished. 

The exhaust valves are grid slides, placed on the underside 
of the cylinder, so as to favour the passing away of con- 
densation water. They are worked by the same rod, 
sctuated by a separate excentric on the main shaft. 
The exhaust ports of the cylinder are quadruple to cor- 
respond with the grids, thus requiring a very slight travel 
of the valves. The lower slide block, which takes a large 
share of the piston thrust, is made adjustable to compensate 
for wear by a wedge in the crosshead; and the two side 
brasses out of four in the plummer block next the crank may 
also be set up. The two excentric rods are adjustable for | 
length by means of a long nut. The fly-wheel, provided 
with rack and lever for turning, acts as driving pulley. 

The bent lever for working the horizontal air pump, which 
is placed under the floor, is driven by a link from supplemen- 
tary crosshead on the connecting-rod, just in front of the main 
crosshead. The injection of water into the condenser is 
regulated by a cone, worked by a hand-wheel within reach of 
the engine man. The clack valve-boxes of the feed and 
draining pumps are arranged on the outside of the air 
pump, and are readily accessible. The inlet valve of the 
feed pump is also regulated by a hand wheel within casy reach. 

All the working parts are of steel, which, indeed, is used 
for everything that is not of gun-metal or cast iron. The 
cylinder and slide valves are lubricated with oil, which is 
introduced into the steam pipe before reaching the valve-box, 
so that all parts with which the steam comes into contact | 
are lubricated. All the other working parts are oiled by a | 
semi-fluid lubricant, contained in oil cups with screw covers, | 
the effect of tightening which is to force the lubricant into the 
oil holes. 

The engine took its steam from a special boiler, also made 
by the Fives-Lille Company, about 150 yards distant. The 
steam pipe was 100 mm. = 4in. in diameter, and the feed pipe 
40 mm. = 1,;in. the former having a fall of about 1 in 200 
towards the engine. ° 


= 9ft. 10in. long, which received all the condensation water ; 
and a pipe from the chamber was connected with an auto- 
matic steam trap, which constantly drew off the water. The 
effect of this arrangement was to equalise the delivery of steam 
from the boiler, notwithstanding the admission into the cylin- 
der being sharp and intermittent. Both pipe and receptacle 
Were covered with a non-conducting substance. From the 
trap the steam was led by a pipe, 135 mm. = 5gin. in diameter, 


passing through a hollow column, and then making an arch | 


to the regulator valve on the top of the cylinder. The con- 
densation water from the jacket passed off by a pipe to the 
above-named receptacle. 

The injection water for the condenser was taken from the 


V It terminated in a horizontal cylin- | 
drical receptacle 500 mm. = 1ft. 7Zin. in diameter and 3m. | 


looking from inside 


main in the Machine Hall and measured by a meter. The 

discharge from the air pump was received by a pipe leading 

it to the common collector; and all the drain-cocks, &c., were | 
put in communication with this pipe, so as to avoid any | 
escape of steam. 
and also passed through a meter, was received in an open tank, | 
supplied with an automatic float cut-off cock, whence it was | 
drawn by the feed pump and forced all the 150 yards into the | 
boiler. The hot water from the steam trap, from the jacket, 
from the drain cocks, and indeed from all sources, was received 
in a second open tank whence it was drawn bya separate pump, | 


the discharge of which was connected with that of the feed | 


pump for delivery into the boiler after being measured. An 
air vessel equalised the discharge from the two pumps; and 
the hot water delivery pipe was provided with a safety valve to 
guard against possible accident. 





The feed-water, also taken from the main, 


| 





The column containing the steam pipes carried three gauges 
for indicating the pressure of the steam on arrival, the vacuum 
in the condenser, and the pressure in the feed pipe, as well as two 
dial thermometers for indicating the temperature of the injec- 
tion and condensation water. The cylinder was provided with 
cocks for connection with an indicator, so that diagrams might 
be taken simultaneously on both sides of the piston. There was 
also a speed indicator worked by one of the excentric rods. 
Thanks to all these arrangements, an intimate knowledge of 
the engine’s performance could always be obtained, such as 
the work given out by the piston, the number of revolutions, 
the steam pressures on admission and exhaust, the number of 
heat units sent to the condenser, the actual volume of feed- 
water employed, the volume of steam produced by the boiler, 
the volume of steam condensed in the pipe—by subtraction— 
and finally the weight of fuel consumed. 











THE WESTINGHOUSE BUFFER. 





THE Union Switch and Signal Company has brought out a new 
and improved form of the friction buffer which it has been develop- 


ing. It is now known as the Westinghouse double-acting friction 
buffer. It has already been described in the Railroad Gazette, but 


is here shown in its last form. 

Fig. 1 represents the buffer underneath a car showing the 
method of holding up the apparatus and the drawbar, together 
with the mode of attaching the truss rods to form a continuous 
drawbar. Fig. 2 is a plan, and Fig. 3 a full section, showing the 
construction of the friction and wedging device. The back of the 
drawbar bears against a strap A, which is securely rivetted to the 
outer case B holding the friction plates. Instead of this U-shaped 
strap is a draft spring which bears against a washer C, which 
pushes the other case D containing the friction plates. These 
plates interlock, as clearly shown. The inner case b has inclined 
surfaces in the shape of rip-saw teeth, as shown at E. Inside of 
this case there is a bushing having teeth with a corresponding 
inclination, and against which presses a small spring F, which at 
its opposite end bears against a follower plate G, 


Through the | 





forced outward and the friction plates to be pressed against each 
other. In this condition they furnish a resistance as the result of 
their friction during the period while the drawhead is being pulled 
out to 23in., as shown in Fig. 5. It will be noticed in this figure 
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that the follower plate G has been pulled away a considerable 
distance from the drawbar stops H, and that the draft spring I 
is fully compressed, In Fig. 6 the drawhead has been pushed in 










































































centre of this device passes the tail bolt, secured at the rear end by 
a cotter. In Figs. 1, 2, and 38 the device is shown in its normal 
condition; that is, without either extension or compression. In 





4, 5, 6, and 7 it is shown as in operation, the first two figures pull- 
ing and the last two buffing. 

Referring to Fig. 4, it will be noticed that the draw head has 
been pulled out lin. and the follower plate G has been pulled away 
| from the drawbar stops H, and the small spring F, Fig. 3, com- 
| pressed. As this spring bears against the wedge-shaped washer, as 

shown at E, Fig. . this pressure causes the inner case D to be 
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lin., and the follower plate is against the drawbar stop. In this 
position, referring to Fig. 3, it will be seen that the spring F is also 


| compressed, and that the inclined surfaces at E have caused a 



































pressure as before, which binds the friction plates together. 
Further compression from this position, as shown in Fig. 7, com- 
presses the draft spring and drives the friction plates in, thus 
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producing the desired resistance. The movement inward, as well 
as outward, from a normal condition is 2jin. The details of con- 
struction are so clearly shown in the several illustrations that any 
further description is unnecessary. 

For some time past the Union Switch and Signal Co. has been 
experimenting with various forms of this buffer, and, as a result of 
these experiments, the present form has been devised to meet the 
demands of service, which, as expressed in a circular by that com- 
pany, are for a device designed as a component’ part of a draft gear 
whereby its capacity as a buffer for absorbing momentum without 
shock to the structure is greatly increased, and whereby the shock 
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Fig.6 


The 


is much diminished. 
of several tests made in a 


to rear cars of a train in pulling out 
capacity of this device as an average 
laboratory is as follows :— 

Resistance due to intial spring 

Resistence due to friction 

Resistance duc to draft spring 


13,000 Tb, 
37.445 Ib, 
18,000 Ib, 
68,445 Ib. 


8,388 ft. Tb. 


Total resistance 7 ae Ge 
Work done in compressing friction buffer .. . 
Work done in compressing present ordinary draft 
spring, Gin X Sin., ljin. motion, and 18,000 Ib. 
capacity ponent Bele bance! ee ek Be. 
Ratio of work done in compressing buffer, to work 
done in compressing ordinary draft spring.. {3}j7 = 6°46 ft. Ib. 
These resistances are very considerably increased when the 
friction plates become dry in service, and in many cases resistances 
exceeding 100,000 lb. have been developed. 
Some of the advantages of the use of this coupler are based upon 
a belief by the manufacturers that the use of automatic couplers 


1,314 ft. Ib. 
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willlead to the switching of cars at a higher rate of speed than has 


heretofore been common, engineers having had regard for the 
brakesmen, who have heretofore gone in between the cars, and 


the breakage that will result from the higher speed will be greatly 
in excess of the expectation of the advocates of automatic couplers. 
In ordinary drawgear the action and reaction of the draft 
springs being equal, the breaking in two of trains is a common 
occurrence, due to the traction of the engine and the reaction of 
the springs. The friction buffer acts to offer resistance and retards 
the reaction. 

In the ordinary operation of trains the dead blocks are brought 
together as frequently as the train is stretched or compressed. 
With the friction buffers these frequent shocks may be reduced, 
and in cases where the cars are run together with a force sufficient 
to about exhaust the power of this device, the car framing, if the 
ordinary drawgear were used, would receive a severe shock. 

The Master Car Builders’ standard coupler is being largely 
applied. With this form of coupler the dead blocks are inopera- 
tive in all cases where cars come together with hooks closed. In 
such cases the friction apparatus is operative, and this is one of 
the most advantageous features of its action. A train equipped 
with this device is now making a tour in the West, will be soon 
exhibited in the East, due notice of which will be given in these 
columns. 








THE ACCIDENT ON BOARD H.M.S. BARRACOUTA. 


Ox Tuesday morning Mr. W. J. Harris, coroner for the dis- 
trict of Sittingbourne, resumed an inquiry at the Fountain 
Hotel, Sheerness, relative to the death of Henry Ovenden, 
second-class stoker on board H.M.S. Pembroke, who suc- 
cumbed to the injuries he received from the explosion in the 
port stokehold of the new cruiser Barracouta at her con- 
tractor’s trial on February 7th. County Councillor E. W. 
Brightman was foreman of the jury, which was composed of 
fifteen of the principal ratepayers in the town. 

Mr. T. A. Crompton, of Crompton, Ullstrom, and Crompton, 
marine engineers, &c., of Gracechurch-street, London, sat 
with the Coroner as assessor. 

Mr. Geo. W. Manuel, superintending engineer of the Penin- 
sular and Oriental Steamship Company, attended as expert 
on behalf of the Admiralty. Mr. William Parker, chief 
engineer, Lloyd’s Register, London, was present on behalf of 
the contractors for the machinery—the Palmer Shipbuilding 
Company—who were also represented by Mr. Ince, of the 
firm of Ince, Ingledew, and Colt, solicitors, of London. 
Lieutenant Haggard, R.N., watched the proceedings on 
behalf of the Commander-in-Chief at the Nore. Mr. Raker, 
of the firm of Essell, Knight, Arnold, and Baker, Admiralty 
solicitors, of Rochester, watched the proceedings on behalf of 
the Admiralty. Mr. Durston, Engineer-in-Chief of the Navy, 
was also present on behalf of the Admiralty. j 


Commander John Osborne deposed: I am commander of the 
steam reserve at Sheerness. On the 7th February I took command 
of the Barracouta on her trial trip. We left the moorings in 
Sheerness about seven o’clock that morning. We kept no log. As 
soon as we were clear of the harbour we went full speed, and 
information was sent to the engine-room that they might work up 
for the trial. We commenced the trial at twenty minutes to eight. 
About 8°20 I wason the poop, and the navigating officer—Mr. 
Steele—who was on the bridge, asked me if he should stop the 
engines, as there had been an accident. I told him not to stop, 
but to turn the ship round at once in the direction of the harbour. 
I then tried tc find out what had occurred, and was at first informed 
that there was a fire in the stokehold. I gave an order for hoses to be 
got ready; but almost immediately afterwards I was informed 
that the fire was out and that it was all right below. Shortly after- 
wards I interviewed Mr. Spyer, the official who attended the trial 
on the part of the Admiralty, whom I asked the cause of the 
accident. He informed me that he believed some canvas gear had 
caught fice in the stokehold, but expected there was something 
else the matter. Almost immediately he pointed to the funnel, 
and said, ‘I thought so,” or words to that effect. At the same 
time I observed steam coming up the funnel. I was shortly after- 


wards informed of the more probable cause of the accident. 
proceeded with all possible dispatch for the harbour, making signals 
for medical assistance and preparation of a tug to take the injured 
men to Chatham. We were met on our arrival in the harbour by 
boats with surgical and medical stores. The tug came immediately 
alongside, to which, as soon as possible, nine men who had been 
injured were removed. The deceased, Henry Ovenden, was too 
severely injured to go with the rest to Chatham, and he was taken 
to the Naval Barracks. I landed and reported the accident to the 
Admiral and Captain Superintendent of the Dockyard. [The 
Coroner here read a form submitted by the representative of the 
contractors when the application was made for the trial, which set 
out that the machinery had been examined, and that the con- 
tractor was ready to take the responsibility of the trial. The form 
was signed by John Dodds on behalf of the Palmer Shipbuilding 
Company. Another form signed by ‘ M, Sharp”—who was in 
charge at the trial—certitied that the valves, &c., had been tried 
since steam was got up.] Commander Osborne: The wind was 
blowing east-south-east. 

By Mr. Crompton: I can’t swear what was the draught of the 
ship at the time, but I can get the information for you. [A 
messenger was despatched to the Steam Reserve office for the in- 
formation.] I should think that roughly the speed was 144, but 
we had not hove the log. I made a verbal report to the Admiral, 
but sent a written report to Captain Stephenson. The conversa- 
tion between Mr. Spyer and myself is pot mentioned in that 
report. We arrived at-Sheerness Harbour about 10.15, I heard 
no remarks from the men who were injured. 

By Mr. Baker: The weather was fine. and the ship steady. She 
was going straight ahead at the time of the accident and steering 
an E.N.E. course. I did not notice any noise from the funnel. 
After the accident I sent word to the engine-room to go as fast as 
they could with safety to the engines and boilers. I can’t say for 
certain what was the cause of the accident. 

Mr. Gordon (to the Coroner): Shall we have the benefit of the 
experts’ opinion before the jury are called upon to give an opinion ! 

The Coroner: Yes; it would not be fair to call the experts until 
they have had the benefit of hearing all the evidence. 

Arthur Spyer deposed: I am an assistant engineer at the Ad- 
miralty. Iwas on board the Barracouta on the morning of the 7th 
February to watch the performance of the machinery on behalf of 
the Admiralty. Iwas responsible for nothing. My duty was simply 
to watch and report. I went round the machinery compartments, 
and was about the machinery all the time. The engines worked 
very well; the boilers fairly well, the feed being rather irregular. 
The ship commenced recording the results of her trial about twenty 
minutes to eight, and all went well until an accident happened at 
8.15. Iwas then in the port engine-room. My attention was 
attracted by seeing some men come out of the port air-lock, one of 
them having his clothes severely burnt. I ran through the star- 
board engine-room and stokehold into the port after stokehold, and 
found it thick with smoke and the covering of the steam-pipe on 
fire. It was very difficult to see anything on account of the smoke. 
To get rid of that, I opened a grating in the upper casing, and 
the smoke rapidly cleared away. I could see nothing apparently 
wrong, but I knew something was wrong. After two or three 
minutes I looked round, and then went up on deck; and whilst 
speaking to the commander I saw steam issue from the port 
funnel top. I at once went below and opened the fire-doors. 
There was considerable leakage from the tube-plates of the boiler. 
The water was running down the tube-plates, and could be seen at 
the mouth of the furnace. There seemed to be no difficulty in 
keeping the water level in the boiler, in spite of the leakage. The 
ship steamed back at reduced pressure with both boilers. On 
getting into harbour the silent blow-off was used to take off the 
excess of steam pressure, and the fires were drawn in the port 
boiler and pel to die out in the starboard boiler. I observed 
the water gauges five or six times. When I first went on board 
there was about half a glass in each boiler. The second time I 
went into the boiler-room it was about the same ; the third time 
the water in the port boiler was low. It was then about twenty 
minutes to eight. The next time I saw them, about a quarter-of- 
an-hour afterwards, there was about three-quarters in the port 
boiler, and about one-quarter in the starboard boiler. The next 
time I looked was shortly before the accident ; there was then a 
little more than half a glass in each boiler. 

By Mr. Crompton: I noticed that the steam pressure just before 
the accident was about 140 lb. Idid not notice the condition of 
the fires except once—on my fourth visit. I saw nothing wrong 
in the furnace at the time. I asked Saxton, a dockyard fitter, why 
the auxiliary feed was put on, and he told me the water had 
been allowed to get low inthe boiler, which I could see for myself. 
In the starboard boiler there was too much. I noticed that a 
contractor's man named Beetie closed or partially closed the 
check valve of the starboard boiler. The water was then gaining 
in the port boiler, and I made no further remark. The auxiliary 
and the main feeds were working the port boiler when I left the 
stokehold. I called Beetie’s attention to the water being rather 
low in the port boiler, and he said, ‘‘ Yes; the valve is open.” 
He tried it, and gave it just half-a-turn. My attention was 
then called to the engine-room ventilation, and I was occupied 
with that for about ten or fifteen minutes. Then I went 
back to the stokehold; the auxiliary donkey had then been 
stopped, but the main donkey was working. I said to Saxton, 
re They have got too much water in the port boiler now,” but he 
made no reply. I was in the stokehold about four or tive minutes, 
during which I made a general observation all round. I went into 
the port stokehold, but did not notice the gauge glass in the fore- 
head. I also went into the starboard stokehold, but did not notice 
the glasses. All the gauges had lamps, but I did not notice 
whether the forward one was alight. The aft ones were alight. I 
could not say if there were any hand-lamps hanging about the feed 
donkeys. All four fans were working—two in each boiler-room. 
Ten minutes elapsed between my fourth and fifth visit. During 
that time I was in the engine-room making observations 
of the engines, and was there when’ the accident happened. 
During my observations I noticed no trace of priming. I 
believe ashes were being got up just about the time of 
the accident. There was a man stationed in the starboard air- 
lock to attend the doors. No one was in the forehead air-lock, so 
far as | know. I passed through the air-locks, but the port air- 
locks were not left open. After the occurrence the contractor's 
men kept charge of the stokehold. I suggested to Mr. Sharp 
whether he should not shut the port boiler off, but he did not do 
so. Later on, when the ship was in harbour, I suggested it should 
be shut off, and he said he thought he would rather use the silent 
blow-off. The safety valves were not lifted on either boiler whilst 
I was on board.: Neither of them lifted themselves automatically, 
but there was a slight leakage from the port waste steam. 

By Mr. Baker: The donkey had been eased down on the star- 
board boiler when I visited the third time. All four donkeys could 
pump into either boiler. I cannot say if the valve in the main 
feed discharge pipe was open, but, from what I noticed, I should 
say it was. 

By Mr. Manuel: Iam not sure as to the lamp at the forward gauge 
There was no difficulty in seeing the glass gauges; I could see 
fairly well in the stokehold. There was no stoppage of the fans and 
plenty of air in the stokeholds. When the vessel was returning the 
fires in the port boiler were fired very lightly. I told Beetie that 
the boiler should not be heavily fired. The starboard boiler 
did the most work coming back. The fire in the port boiler 
was deadened. There were ash-pit dampers, but they were not put 
on. The port feed engine seemed to work allright, but might have 
been driven faster. This was after the commencement of the trial. 
I presume the auxiliary donkéy was put on because the water was 
low in the glass. The speed of the other one could have been 
increased. There was no sign of lacl: of feed in the starboard 
boiler—in fact on my third visit they were able to partially close 











the valve. The water was rising and falling without being affected 
by the motion of the ship. When I noticed the water low in the 
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port boiler, it was just as the trial was about to ¢ 

mence. I heard no explosion. I was satistied, on seein — 
steam come out of the funnel, that it was caused by a leak in th ; 
combustion chamber. I saw no leak. It must have been a o = 
siderable leak to have shown at the top of the funnel, | hahon 
; ; nai : ad not 
seen any of the smoke-box doors open, 

By Mr. Ince: I did not examine the plans of the Barracout 
saw the drawings, which were approved by the Admiralty, 
not present when the boilers were tested hydraulically on boa 

mt . . ? ) rd 
the ship. I never saw them until | went on the ship. The 
expression “‘ fairly well” referred to the management of the fe “d 
and not to any question as to the construction of the boiler “ 
our specification there should be 24in, of water over the high 7 
; a 3 est 
surface of the combustion chamber. As far as the gauge glass indj 
cated, there was plenty of water in the boiler at the time of the 
accident. The quantity of water in the glass just before the accident 
mity be tal:en asdin, orbin. Between the time I saw the gauge befory 
the accident and the time I saw it afterwards, it would not he 
possible for the water to have evaporated. The details f desi “4 
are worked out by the contractors and approved bythe Admiralty, 
The management of the feed of the stokeholds was not 
what it might have been ; but, with that exception, all the men 
appeared to be doing their duties. Usually when a vessel is new 
it is not so easy to regulate the feed as after it has been used a 
few times. So far as I saw, the boiler was not so short of water res 
to cause an accident. If I had observed any danger, I should have 
stopped the trial. Between 70 Ib. and 80 Ib. pressure was main. 
tained by both boilers on the return journey. For the steam to 
have shown in the funnel, there must have been considerable leak. 
age in the combustion chamber. 

By Mr. Brightman: There was no sudden indication of leak 
in the boiler. 

John Hall deposed: I ama fleet engineer in the Royal Navy, and 
belong to the steam reserve at Sheerness. 1 was present on board 
the Barracouta at her trial on February 7th. It was my duty to 
represent the Chief Inspector of Machinery at Chatham and ty 
observe the trial, which was to be an eight hours’ natural draught) 
trial. The trial commenced about 7.40. The first trial was over 
about 8.10. I visited both engine-room and stokeholds during the 
first half-hour, and had no reason to suspect anything was wrong, 
The engines were working up to their required revolutions, and 
everything was going on satisfactorily. 1 left the engine-room 
about seven minutes before the accident occurred and went to 
breakfast. 1 had just sat down when I observed men coming 
out of the engine-room. I at once saw that something was 
wrong. Before leaving the engine room I was thoroughly satisfied 
that there was sufficient water in the gauge glasses on both boilers, 
The tires were burning brightly, and there was no appearance of 
leaks from tubes or any other parts of the boiler. They had appa- 
rently no ditticulty in keeping steam, the steam pressure at the 
time being 150 1b. per square inch. All the fans were working, and 
the air pressure shown by the gauge was a little under half-an-inch, 
We had only commenced the second half hour of the trial when 
the accident occurred. The second half hour commenced about ten 
minutes after eight, and the accident happened about five minutes 
after. I heard no explosion, After the accident the trial ceased, and 
the ship’s head was turned towards the harbour. The ship steamed 
back with both boilers connected, but at a gradually reduced 
pressure. The ship took about two hours to steam in. 

By Mr. Crompton: I did not go below until the trial commenced, 
As near as I can remember, the ship had a slight list to port, show- 
a difference in the gauge glasses of at least 3in. The water in the 
starboard boiler was a little higher than in the port. The boilers 
are fitted with three gauge glasses, one close to the middle line 
bulkhead, one at the wing side of the after end of the boiler, and 
one at the fore end of the boiler. The water was apparently a 
little more in the starboard than in the port boiler. There was very 
little motion in the vessel ; she was remarkably steady. The water 
at a quarter to eight was a good half-glass in the starboard boiler 
and 2in, in the wing ; the port boiler had about lin. at the middle 
line gauge glass and about 4}in. or Sin, in the wing. I remained 
in the stokehold about three or four minutes after that; the 
principal part of my time was in the engine-room. During 
that time the men were carrying coal to trim the ship level. 
To the best of my recollection the lamps to the gauge 
glasses in both boilers were burning. 1 heard one man 
say, ‘‘We have more water on that side than we want.” This 
refers to the port boiler. 1] am not certain whether both donkey 
engines were working, but I know the four fan engines were going. 
In the engine room I spoke to Mr. Sharp about the cylinders 
having a good deal of movement in them. thought a little stay- 
ing was required at the intermediate and low-pressure cylinder. 
1 don’t know that he made any particular answer, but I said there 
was more motion than was generally seen in the ship. I heard 
nothing of the boilers priming ; there was no appearance of it 
whilst I was there. The engines were working remarkably well 
and up to the revolutions expected of them. There was : i 
the air-lock on the starboard side, but whether he was stationed 
there I could not say. I manipulated the door of the port side 
when coming out. The men were preparing tu get the ashes out 
of the stokehold whilst I was there, but had not actually 
got them up. I left the stokehold about half-past eight, 
ang washed my hands in my cabin and was sitting down 
to breakfast when the accident occurred. I at once got up, 
called out to a man in the engine-room to get some oil and 
call the doctor. The men were removed to the captain's cabin, 
There was quite a panic in the ship, and I went to the captain's 
cabin to see the men attended to. I did not go into the engine- 
room until after the ship returned in harbour. We had some lunch 
on board, and I went into the engine-room about three o'clock in 
the afternoon. A telegram was sent stating that the Chief 
Inspector of Machinery was coming on board, and I waited for him. 
I stated the circumstances of what had occurred, and the chief 
inspector, Mr. Hodgson, the foreman of boilermakers in the fac- 
tory, and Mr. Butler inspected the boiler. 1 remained on board 
until about 5.30, but heard no opinion expressed as to the cause of 
the accident. I did not express an opinion about it. I had only 
held my appointment about four weeks before the accident. One 
man came into the ward-room and told me the flames suddenly 
shot out of the ashpits. I heard no noise or any explosion. 

By Mr. Crompton: When men are told off as a steaming party, 
they are under the control of the engineer of the ship, and he 
arranges them in watches.—By Mr, Baker: I was in the engine- 
room twice during the trial. 

By Mr. Manuel: At five minutes after eight the water in the 
starboard boiler was a little higher than the port, and the pressure 
was about 1501b. On February 17th I examined the boilers in 
concert with the foreman of boilermakers in the dockyard and 
several gentlemen from London. ‘he plates were bulged slightly 
between the stays ; the tubes had been leaking by the appearance 
of the ends, and the seams and stays had been leaking. ‘The plates 
appeared as if they had been hot, and presented a different appear- 
ance to the plates in the starboard boiler. They a dis- 
coloured, and seemed to have been hot. I should say the accident 
was not due to the shortness of water. 

By Mr. Ince: The crown plate of the combustion chamber was 
discoloured, and the bulging between the stays was downward. 
There were ten or twelve men in the port stokehold, and about 
the same number in the starboard. Had the ship been in commis- 
sion and at sea, there would be five or six men in each stokehold. 
As far as I saw, all the men engaged on the trial appeared to be 
doing their duty. Had I suspected anything wrong, I should 
have reported it at once. When I was in the port stokehold, the 
feed pump was working satisfactorily, but I cannot say if the 
auxiliary was working or not. 

By Mr. Brightman: There were thirty-seven men on board under 
the charge of the engineer of the ship. 5 

John Henry Hodgson deposed: 1 am chief draughtsman In 
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Sheerness Dockyard. I was on board the Barracouta at the trial 


trip on February 7th, and represented Mr, Chilcott, the chief 
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, ckyard. The list produced contains the names 
ones Ba Pap po Joseph Vaxten's duty was to specially 
a ~ "the water levels in boilers,.and generally anything that 
— inthestokeholds. Charles Wills watched boilers as structures. 
pega Hulford was on engine-room duty, to watch generally the 
— rof the engine. William Ellis measured the coal. The witness 
a a a list of the men and apprentices serving under his 
_ tion at the time of the accident, and narrated their respective 
, rte He was making his way towards the port stokehold when 
aie happened. He saw the injured men and was quite 
: > there was a good light in the stokehold. After the accident 
gee into the stokehold and opened the furnace door and 
Se water leaking frou the tubes behind. There were no 
stoker® in the stokehold when he did this. 

a Mr, Crompton: J suppose everybody left the boilers to take care 
of ‘themselves. Witness stated that the contractor's representa- 
tives were present and took command of the engines. The stokers 
piuaoced returned to the stokehold and attended to the fires. 
Witness was of opinion that the accident was due to leaky joints in 
the tubes. 
The inquiry, 
adjourned, 


which is likely to last some days, was then 








THE NAVY ESTIMATES. 





Tue following particulars are extracted from Lord 
George Hamilton's statement explanatory of the Navy 
Estimates, 1890-91, which has been issued as a Parlia- 
mentary paper :— 

The estimated expenditure for the year ending March 31st, 1891, 
borne on the annual votes presented to Parliament is £13,786,600, 
being an increase of £101,200 over the sum voted for the preceding 
year. This is a of the expenditure which is to be 
vovered by the £10,000,000 provided in the Naval Defence Act of 
last session, and which is at the disposal of the Admiralty for the 
building and —. of the thirty-two war vessels enumerated 
in schedule 1 of that Act, and which are to be completed for sea 
within five years from the passing of the statute. 

The programme for 1889-90 provided for the completion of 
thirty-three new vessels and passing them into the First Class 
Reserve during the year. These ships are as follows:— 

Armoured ships, —Trafalyar, Victoria, Sans Pareil, and Camper- 
down. 

Protected ships. —Magicienne, Marathon, Melpomene, Bellona, 
Barham, Barracouta, Barrosa, Blanche, and Blonde. 

Unprotected ships.—Basilisk, Beagle, Sharpshooter, Gossamer, 
Salamander, Seagull, Sheldrake, Skipjack, Spanker, Speedwell, 
Goldfinch, Lapwing, Magpie, Redbreast, Redpole, Ringdove, 
Widgeon, Sparrow, Thrush, and Mayflower. 

This part of the programme will be carried out, except asregards 
ten of the vessels, viz.:— 

The armoured ship Sans Pareil, whose guns will not be delivered 
till some time in the year 1890-91; the protected ships Bellona, 
not delivered in time by contractors, Barham, delayed by ma- 
chinery not being delivered in time, and. Blanche and Blonde, the 
machinery of which was delayed in delivery by the contractors; 
and the unprotected ships Salamander, Seagull, Sheldrake, and 
Skipjack, which will be delayed by steam trials, and the Gossamer, 
which was kept back in order that a sister ship, building at the 
same yard, might be advanced beyond the programme rate, this 
arrangement having been found more convenient for the work of 
the dockyard. 

The vessels thus left incomplete in 1889-90 will be completed 
early in the financial year 1890-91. 

The whole of the ships that were ordered and commenced before 
1889-90 will be completed during 1890-91, with the exception of 
Blake and Blenheim, thus leaving—with the exception of the two 
vessels named—only ships of the new programme for the financial 
year 1891-92. 

Of the thirty-eight vessels of the new programme under the 
Naval Defence Act that are to be built in the dockyards, twenty- 
one have already been commenced, seven more will be commenced 
in 1890-91, and only ten will be left to commence after March, 
1891. The ten thus left till after next year are five second-class 
cruisers—Apollo class—and five torpedo gunboats. 

The design of the second-class battleships has been most 
thoroughly considered, and is now nearly complete, but as a final 
decision has not been reached by the Board, any description is not 
possible at present, 

Of the thirty-two vessels that have to be built by contract under 
the Naval Defence Act, twenty-six were ordered before the close 
of 1889. The remaining six vessels are torpedo gunboats which 
admit of being rapidly constructed, and which have been held over 
for the present. These twenty-six vessels include :— 

4 battle-ships of the first class. 
5 protected cruisers of the first class. 
17 protected cruisers of the second class. 
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The whole of the thirty-two vessels to be built by contract have 
thus been placed except six torpedo gunboats, which have been 
kept back purposely, pending the conclusion of the steam trials 
how going on. 

During the manceuvres of 1889 a large number of new vessels 
were employed. Three classes attracted special attention, each of 
which was represented by several examples. There were. five 
vessels of the Admiral class, six of the Orlando class, and five of 
the Medea class. As.might Have been anticipated in vessels of 
new type when first commissioned, improvements in matters of 
detail were suggested as the result of experience. The most im- 
portant of these had relation to coal transport and ventilation of 
engine-rooms beneath protective decks. These suggestions have 
been carefully considered, and the improvements considered 
necessary are now in progress. 

In the ships of the Naval Defence Act these improvements form 
part of the original design, 

_ Since the 31st of March last the following ships have passed their 
final machinery trials under forced draught, and the limited forced 
draught, designated natural draught, viz.: 


Class, Name. 





Trafalgar. 
{ Medea, Magicienne, Medusa, Mel- 
* \ pomene, Marathon. 
Barrosa. 
Beagle, Basilisk. 
{ Magpie, Widgeon, Redbreast, Spar- 
(row, Redpole, Thrush, Goldfinch. 
Grasshopper, Sandfly. 


1 Battleship 

o 2nd class cruisers. . 
1 3rd class cruiser .. 
Twin screw sloops 
Ist class screw gunboats .. 
2 Torpedo gunboats 

6 | 1st class torpedo boats ; 
10 2nd class torpedo boats... —_ - - 


Coaling barges .. 1... _- a 
‘ 


The machinery of these ships, with certain few exceptions, 
passed their trials satisfactorily on the, first occasion, and in most 
cases exceeded the contract indicated horse-power, and produced 
this power with less air pressure than that specified. 

The trials of the following ships will be carried out early in the 
spring, viz.:—Blanche, Vulcan, Pandora, and Phoenix, the last two 
being second-class cruisers for colonial service. 

The full-power trials of the undermentioned ships have been 
postponed—viz., Sharpshooter, Spanker, Speedwell, and Seagull ; 
and the full-power forced draught trials of the remainder of this 
class will not be attempted until after a serics of progressive trials 
with one of the type have been concluded. 

Defects have been reported in the boilers of some ships at home 
and abroad, whether fitted or not with forced draught, but these 
have been made good by the engine-room staff in many cases, and 





in general it may be said, that with greater experience in the 
working of the machinery the results will steadily improve. The 
increased provision for making and maintaining a supply of fresh 
water for the boilers will also diminish these defects. This is 
borne out by the result of the manwuvres of last year as compared 
with that of those of the year before. 

The design of the boilers and engines of a ship must largely 
depend upon the service for which she is built. The engines and 
boilers of a man-of-war are not required to work generally at their 
highest power, as rapid moving from place to place is not the ordi- 
nary work of a war vessel. Moreover in a fighting ship the weigh. 
of the machinery and the space it occupies are primary considera- 
tions, it being considered necessary to protect the engines and 
boilers, either by keeping them below the water line, or, if above, 
by defensive armour, 

The machinery of a warship is therefore designed so as to be 
capable of performing the varying services required of it, which 
comprise working generally at moderate powers, an ability to meet 
frequent changes of power according to the duty in which the ship 
may be engaged, together with a potential force in reserve capable 
of exerting for short periods a power many times greater than that 
usually required. 

These conditions, combined with the limitations of weight and 
space, tend to make the engines less economical in consumption of 
fuel; and the frequent changes of power tell much more severely 
on the boilers than would be the case if the engines were working 
at a nearly uniform power, as in the case of a merchant steamer. 

Thus the forced-draught full power of the Vulcan is 12,000 
horses, and the engines and boilers have been so designed that this 
power should be obtained out of them with air pressure not 
exceeding Zin. This full power is intended to be used for limited 
periods, such as might be necessary in an action of a few hours, 
or for chasing or out-manceuvring an enemy. For longer periods 
the forced draught is used to the limited extent of air pressure, 
not exceeding }in., required for the production of the specified—so 
called—natural draught power of 8000 horses. 

In the cruisers of the first and second class now building under 
the Naval Defence Act.the weights of the boilers have been in- 
creased by from 16 to 25 per cent. This will give increased boiler 
capacity, and admit of beneficial alterations in design. 

A similar course—viz., an addition of 23 per cent. to the weight 
of the boilers and a small amount to the machinery—will be 
adopted in the second-class battle-ships. No such alteration is 
considered necessary in the machinery of the first-class battle- 
ships. 

Instead of continuing to design the boilers so that the steam 
required for full forced-draught power can only be obtained by 
the exertions of the very best stokers and picked coal, on measured 
mile conditions, the present policy is to increase the weights and 
the dimensions of the boilers, so that the higher powers occasionally 
required may be more readily developed and maintained. 

The steam trials on the measured mile are necessary for purposes 
of comparison and to insure that the engines are capable of develop- 
ing the indicated horse-power they were designed to furnish. But 
the speed which for limited periods over the measured mile can be 
attained either by forced or natural draught is no criterion of the 
continuous sea-going speed of the vessel. To the outside public 
these trials are somewhat confusing. In order, therefore, to clear 
away any misconception, the Board of Admiralty have given this 
year in the estimates, in a clear tabular form, the estimated speed 
of every vessel building, both at forced draught and natural 
draught on the measured mile, as well as her continuous sea-going 
speed under the favourable conditions of ordinary service. The 
coal capacity of the vessel and the distance she will cover are also 
given as well as the estimated consumption of coal per hour, which 
forms the basis of the calculation. The latter calculation is still 
under revision. 

NAVAL ORDNANCE, 

During the past year the progress made in the manufacture and 
supply of guns for the Navy has been fairly satisfactory, and the 
number of new breech-loading guns, excluding small quick-firing 
and machine guns, completed by the manufacturers for naval 
service in the year ended December 31st, 1889, is 281, as compared 
with 160 completed in the year ended December 31st, 1888. 

This total of 281 is made up as follows:— 

Nature of gun. 


Number issued. 
Sin. of 110 tons .' os 
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Total 251 


The following statement shows the number of heavy guns iu 
course of manufacture, distinguishing old and new orders. Itmay 
be observed that, if the contract dates for the delivery of the guns 
ordered for the ships included in the new programme are adhered 
to, the guns will be completed in ample time for the ships requir- 
ing them. 














Old orders. New orders. | Total. 
SGraiim. 300 Come... ck ae te 3 3 6 
re Oe OE a: ees aw a4, xs 3 40 48 
10in. 20 tons a eene! a ‘ , 16 21 
2in, 22 tons Ta pan ee (ke «aie 0 28 37 
25 87 112 


The magnitude of the task which has been accomplished in re- 
arming our fleet with breech-loading guns of the latest pattern, 
and the rapidity with which the work has been done, is shown by 
the following table :— 

No. of B.L. guns 
afloat and mounted, 
March 31st, 1881 a a ae a ee 
March 31st, 1885 a ee ee A 
December 31st, 1889 .. eae tveh tiki «ak,» seade ace 1293 
There were in addition, at the end of December, 1889, 169 
breech-loading guns in reserve, a number which during the last 
few weeks has been considerably increased, This is independent 
of the quick-firing guns of small calibre. 

Notwithstanding the great general advance thus shown there 
have been serious delays, notably in the case of guns of heavy 
calibre, in providing the armament of certain of our large batfle- 
ships and cruisers. These difficulties are largely attributable to 
the unfortunate policy by which the Ordnance Select Committee 
was abolished in 1868, no steps being taken to supply its place till 
1879, The experiments and accumulation of data necessary for 
the acquirement of technical knowledge to keep pace with the 
times were stopped for ten years, and when the adoption of breech 
loading guns was eventually decided upon, it became necessary, 
in order to prevent delay in the completion of ships, to press on 
with the construction of the guns without those previous experi- 
ments which would have detected the weak points in their design. 
These difficulties have now been overcome, and it may be fairly 
hoped that no serious delay will hereafter occur in providing ships 
———— completion with their necessary armament. The 

falgar, the first large ship built under the new system, will be 

in commission with all her equipment complete within little more 
than four years from the date of -her commencement. During the 
past year the 110-ton. guns forming the main armament of the 
Victoria and Sans Pareil have been subjected to a series of 

exhaustive proofs. One of the two guns of the original armament 
of the Victoria developed symptoms of a want of girder strength 
at proof, and after firing nearly ten tons of powder in further tests, 





was returned to the contractors. Inthe opinion both of the naval, 
military, and civil experts who examined the gun, it could have 
been safely used on service had the necessity arisen, but as it was 
not a perfect gun it could not be accepted for the service of the 
Navy. The other gun did pass proof, but certain improvements 
were suggested as to its hooping. As two fresh guns embodying 
these improvements are available, both guns have gone back to 
the contractors for alterations. : 

The present Board of Admiralty have substituted as the main 
armament of all the battleships they have laid down guns of a 
smaller calibre, for they consider the 110-ton gun too large and 
weighty for general use, though the introduction of a limited 
number of these heavy guns into the naval service was perfectly 
justifiable, as the gun was in existence, and was, so far as penetra- 
tion and destruction are concerned, the most powerful weapon in 
the world. Three ships only will be armed with them. 

In comparing the effective power of heavy guns there are two 
points to be considered :—(v) Their ability to penetrate armour ; 
(b) the destructive power of their shell. 

As the unarmoured portion of any armoured vessel is so con- 
siderable, and so far in excess of the armoured portion, the shell 
power of the gun is a most important consideration. 

Now, in estimating the amount of damage which two shells will 
inflict, the generally accepted rule is that the damage done will 
vary as the squares of the bursting charges. 

The 67-ton gun carries an armour-piercing projectile of 12501b. 
weight, capable of penetrating at 1 yards a steel plate of 24°3in. 
in thickness, with a bursting charge of 851b. in the common shell, 
The 110-ton gun carries an armour-piercing projectile of 18001b., 
capable at 1000 yards of penetrating 27-4in. of steel, with a burst- 
ing charge of 1801b. in the common shell. 

Thus the proportionate damage which the bigger gun can inflict, 
as regards shell power, is in higher ratio to its weight than that 
of the lesser gun, for while the weight of the bursting charge of 
the shell in the one case is only about twice that of the other, the 
damage produced will be about four or five times as great. It 
seems, therefore, that in the absence of any data as to the results 
of a conflict between armour and guns afloat, our predecessors in 
office cannot in any way be blamed for giving to the British Navy 
the use of a very limited number of guns of this exceptional power, 
especially as the hydraulic mountings upon which they are placed 
are so effective and easily worked that there is little difference in 
> interval of fire between these guns and those weighing only 

5 tous. 

The Benbow is at present the only vessel in commission armed 
with these guns. The latest réport received from the officer com- 
manding, dated February, 1890, states—the vessel having been in 
commission since June, 1888, and the guns having been periodically 
tried—that ‘‘the 110-ton guns do not show the slightest sign of 
any weakness in their construction, and the officers and men have 
complete confidence in them.” 

It is sometimes asgumed that in the British Navy the heavy guns 
now forming the main armament of our fighting ships are of exces- 
sive calibre as compared with those in use in other navies. The 
following comparison between the heavy guns afloat in the French 
and English navies disposes of this theory. 

Total number of heavy breech-loading guns of 8in. calibre and 
upwards, of modern type, mounted in English and French ships:— 


French. English. 
13in. and upwards .. rae: . Oe 
sin. to 13in. ae ae we ee 66 

Teted i... «. - 4 P 88 


Nore, —Only guns of a length of bore of 20 calibres and over have 
been taken. 

Although some difference of opinion may exist amongst naval 
officers as to the calibre and weight of guns most suitable to indi- 
vidual ships, nothing but approval has been expressed as to the 
efficiency and quality of the guns provided. A careful comparison 
between the ballistics of our guns with those of foreign makers is 
in our favour. 

It may, therefore, safely be asserted that in all the essentials 
which constitute ‘an effective gun—accuracy and rapidity of fire, 
handiness, penetration, and durability—our guns are equal to any 
guns in existence. 

The above opinion has not been hastily arrived at. Three years 
ago the failure of the 45-ton gun on board the Collingwood, the 
difficulties caused by the premature introduction of liners into new 
heavy guns, the want of reserves of ammunition, the lack of suffi- 
cient plant and machinery, and of sufficient intercommunication 
between the War-office and Admiralty, caused considerable appre- 
hension in the minds of the Admiralty as to how urgent naval 
wants could, under the existing system, be adequately met. The 
improvements that have since taken place are largely due to the 
persunal superintendence and impulse which the Secretary of State 
for War himself has given to the enlargement and reform of the 
system he found in existence. 

The Navy speak on ordnance questions as users of the articles 
supplied, but they are not responsible either for the design or 
manufacture of the weapons with which they are armed, except so 
far as gun mountings and torpedoes are concerned. Every gun 
on board ship has, after it has passed proof, to be tried with full 
service charges by naval officers, to test the gun mounting upon 
which it is placed. Every gun so passed, with. its gun mounting, 
is tested once a quarter when in commission, and the charges fired 
are heavier than those in use in other navies. The experience thus 
gained by naval officers during the past four years in the practical 
use of modern breech-loading guns is unique. The absolutely 
unanimous evidence of all so engaged is highly favourable to the 
quality of the guns they have been handling. 

During the year ended December 3lst, 1859, 478 Whitehead 
torpedoes were manufactured and issued for the naval service. To 
meet the wants of the new programme the output will have to be 
considerably increased this year. A much more powerful torpedo 
has been adopted with successful results. 

The experiments with submerged torpedo discharge apparatus. 
mentioned in last year’s report, have been practically brought to a 
conclusion, and from the results of these experiments it has been 
decided to fit a considerable number of ships with this apparatus. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE, — On 
Monday evening, March 10th, Mr. E. P. Banister read a paper 
on ‘Electric Lighting,” before the members of this club at a 
meeting held at the Durham College of Science, under the 
presidency of Mr. A. E. Heming. Commencing with a brief 
explanation of the system of units used by electrical eneineers, 
the author went on to consider and describe the construction and 
action of dynamos generally, dwelling at some length on the 
Mordey alternator, and machines of the drum-armature type. 
The different methods of exciting the field magnets and regulating 
the current were then briefly referred to. In considering the 
methods adopted for distributing the current, the author fully 
described the chief features of the high tension and low tension 
systems, pointing out the advantages and disadvantages of each. 
It was mentioned that in Newcastle high-pressure alternating 
currents of 1000 volts are being employed. The mains in these in- 
stallations are in parallel and insulated with gutta-percha sheathing, 
laid in cast iron pipes under the pavement, with junction boxes at 
intervals, whence the current is led off to the transformers in the 
cellars of the houses, the E.M.F. being there reduced to 100 volts, 
or in some cases 50 volts. The author illustrated his paper with 
numerous diagrams and black-board sketches, and in conclusion 
expressed his thanks to the Hon. C. A. Parsons and his able 
manager, Mr. F. Hodgkinson, to whose courtesy he was indebted 
for much of the information contained in his paper. In the ensuing 
discussion a good deal was said about the dangers of electric 
lighting ; but it was pretty conclusively shown that in systemscarried 
out under the existing Board of Trade regulations the danger was 
no greater than in lighting by gas, 
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AUTOMATIC DRYING MACHINE. 





MECHANICAL appliances for automatically drying white 
lead, chemicals, scum cakes, tea, grain, and similar sub- 
stances, are not very plentiful, and there is thus sufficient 
scope for the introduction of labour-saving devices to “ condi- 
tion” the above named and similar materials. A new depar- 
ture in any branch of the engineering trades generally leads 
to renewed enterprise in that direction on the part of makers 
of similar machines, and eventually some substantial 
improvement is made. This has been pretty well exemplified 
recently in white lead factories. It is remarkable that in 
the process of manufacture of white lead, in which, as is 
generally known, serious injury to the health is common 
among the operatives, that mechanical manipulation in the 
drying part, where the diseases are contracted, should have 
made hardly any visible progress. About four years ago 
this matter came forward more prominently than it had done 
during the preceding quarter of a century, through the 
introduction of a large revolving cylinder dryer, not unlike a 
cement wash mill; but the machine was not, we believe, 
much used. Since that time considerable attention 
has been devoted to this subject, and the machine 
which we illustrate is one of the results. It is a con- 
tinuous automatic dryer made under Little and Steven- 
son’s patent, by the New Conveyor Company, London, and 
it appears to have solved the difficulty. Two large machines 
of vertical design have recently been erected at the White 
Lead Company’s Caledonian Works, Glasgow, where the lead 
is now dried without any hand labour being necessary, which 
18 great sanitary achievement, apart altogether from the 
great saving in the cost of manufacture. The operation has 
hitherto been much as follows:—The lead on dropping from 
the filter presses is filled into flower-pot shaped vessels made 
of porous fireclay; these little pots, which hold from 50 Ib. to 
1001b., are lowered into a long flue through which the heat 
from the furnace passes, and are there subjected to a slow 
heat for a period ranging from four to ten days. The pots 
are withdrawn when the lead is dry, and the whitelead is 
punched out into barrels ready for the market. The new 
dryer is made in several different forms—vertically, as in our 
illustrations—and also horizontally. It will be seen that the 
lead, or other material to be dried, is fed in at the right-hand 
side of the top compartment, is carried along by the combi- 
nation spira] conveyor, and is delivered over the end through 
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the shoots into the second conveyor, and so on until the 
material travels over all the conveyor chambers. The heat 
from a furnace with balanced fire-doors, hot air from a 
tubular heater, or steam, as may be found most suitable, is 
passed in at the end of the lower or closed chamber of the 
lowest compartment, and ascends in ziz-zag direction over all 
the chambers, escaping at the top. The material in the outer 
chambers is therefore dried, as it travels over the machine 





from the top to the bottom. The time taken up in passing | 


the material over the machine varies according to the nature 
of the product to be dried, but it may be stated that white 
lead is conditioned in about fourteen hours, plaster of Paris 
in five hours, scum cakes in two hours, and grain in less than 
an hour. The advantages are clear when it is remembered 
that it takes from four to ten days to dry white lead by the 
old system. The two large vertical machines now in opera- 


tion at the White Lead Company’s works at Glasgow are | jn deciding upon the myriad of small matters which go to make up 


each 25ft. long by 10ft. high, containing about 1800ft. of 
drying surface; and six additional machines on a similar 
principle are now on order, but built horizontally, each about 
100ft. long, with 1200ft. of drying and continuous conveying 
surface, divided into ten inner and ten outer chambers. The 
horizontal design is more accessible, and the attendant can 
see the material at every point; but where the ground space 
is limited, the vertical design is preferable. Machines are 
made in sizes to dry from 1 to 20 tons per hour. 








THE DESIGN OF AMERICAN LOCOMOTIVE 


DETAILS. 


LOCOMOTIVE builders are continually looking forward to a more 
uniform design of locomotives. Probably every one of them thinks 
that his own designs are nearer to the most desirable standard 
than are the designs of his competitors. Most manufacturers 
would like to govern the designs used by the different railroad 
companies. That is, they would like to furnish the standard loco- 
motives of the different roads from their own experience ; but 
until some builders pay more attention to the construction and 
design of details the ps will be put off indefinitely when railroad 
companies will adopt as a standard the designs of such locomotive 


— 

e traveller among railroad shops finds ample evidence of care- 
lessness in design and construction in locomotive shops, which is 
not conducive to entire confidence on the part of railroad manage- 
ments. Several instances have recently been brought to atten- 
tion, Two or three of the “crack” engines built last year were 





so defective that it was almost impossible to keep them in service 
for any great length of time. Between the heating of journals, 
the leaking of boilers, the rapid wearing of the link motions, and 
use of poor material in the running gear, the locomotives were far 
from being what they were represented to be. 

A few days since attention was called to a crank pin for a mogul 
engine, which was not at all of the proper dimensions, and was so 
inadequate that the diameter had to be increased over one inch 
before it could be made to stand service ; and on the same engine 
the counterbalances were at least 30 per cent. out of the way. In 
another instance a new locomotive boiler exploded, and in still 
another soft links and too close fitting of driving boxes caused 
wearing and heating in parts that ought to be most durable. 

All these defects show eifher carelessness or lack of appreciation 
of the demands of actual service by some of the builders. There 
is an objection among some locomotive manufacturers to the 
employment of an inspector who has had a good railroad experience, 
but it would seem that only such an inspector would be of any use 


a locomotive that can be satisfactorily and readily run from the 
time of the first trip without requiring continual side-tracking and 
overhauling and other petty annoyances. Specifications for loco- 
motives usually have a clause intended to cover and include all 
parts necessary to make a good locomotive ready to be put into 
regular service, and yet the railroad companies many times have to 
overhaul locomotives built under such specifications considerably 
before they are fit to run. 

It is very desirable that locomotive builders should lead in all 
matters of design and construction. In their hands lie the power 
to do so and the opportunities to obtain information. All the 
officers of such companies have their energies and time devoted 
solely to design and construction of engines, and from them 
should be expected better arrangements of parts and better 
workmanship than from the officers of railroad companies them- 
selves, who have an endless variety of matters to attend to. In 
stationary and marine engine work the builders are leading, not 
the steam user or the steamship company, and there is no reason 
why the locomotive builder should not be as well able to design 
locomotives for railroad companies as the builder of marine 
engines is for a steamship company. As it stands to-day, the rail- 
road companies are endeavouring to procure designs that are more 
satisfactory than those furnished by the locomotive builders, while 
the reverse of the situation is natural and proper. 

Will it be believed that the preceding criticism on American 
locomotives does not originate with us, nor indeed with any 
English authority? If we had said so much our statements would 
have been attributed to insular prejudice? Asa matter of fact, 
the article appeared in the American Railroad Gazette, which is 
regarded as an authority. We commend the article to colonia} 
purchasers of locomotives, 
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LETTERS TO THE EDITOR. 


(IWe do not hold ourselves responsible for the opinions of our 
correspondents. ) , 





THE STEEL OF THE FORTH BRIDGE. 


Srr,—As some few thousand tons of that part of the steel that 
Sir John Fowler told the assembled guests at the recent inaugural 
ceremony “ had come from dear little Wales” were manufactured 
under my management, -you will perhaps kindly allow a few 
observations from me on the nature of the material that the 
inspecting engineers in their final report just presented to 
Parliament call throughout ‘‘ Siemens-Martin” steel. 

In a general sense it matters little what name is given to a 
material that has amply proved its excellence by successfully 
undergoing the most searching and rigorous tests, and it is besides 
quite a common thing to designate open-hearth steel of any kind 
as Siemens-Martin. Still, in these days when the mere change in 
the position of the tuyeres in the Bessemer process has been found 
so to modify the conditions as to create a new method of manu- 
facture, it will not be thought hypercritical to wish to retain the 
broad difference that distinguishes Siemens-Martin steel properly 
so-called from Siemens steel pure and simple, the material to 
which, as a matter of fact, Sir John Fowler referred. 

In the earlier, or Siemens-Martin, process, malleable iron, 
wrought scrap, or serap steel is melted in a bath of pig iron, from 
which the impurities are eliminated solely by the action of the 
flame and the addition of spiegel or ferro-manganese. Wrought 
metal or steel scrap is an essential element of the process, and no 
ore is used. In the Siemens process, on the other hand, a much 
larger relative quantity of pig iron is employed; and although 
serap is also generally worked up, the process can very well go on 
without it. Then, again, the impurities are driven out from the 
pig iron by the addition to the bath of a properly selected iron 
ore, which becomes reduced, whilst its oxygen carries away the 
carbon and assists in the formation of a siliceous slag. Both 
processes require Mushet’s addition of ferro-manganese at the end, 
a common need of most steel-making processes. It will require 
little further explanation to show that the Siemens process lends 
itself more readily than. the Siemens-Martin does to the continued 
production of large quantities of a high-class material of uniform 
nature, as pig iron and iron ore of the necessary quality can 
readily be obtained in any required amount, whereas wrought iron 
scrap and scrap steel of the proper quality are always difficult to 
procure in large quantities. 

At a time when, not Britain alone, but the entire world rejoices 
over the accomplishment of one of the greatest feats of engineer- 
ing skill that dignifies the human race, it may not be inopportune 
to call to mind that it was at the Landore Steel Works that those 
methods were perfected which have furnished 51,000 tons of 
suitable material for the giant structure that now spans the Forth. 
May its endurance during many centuries keep the name of Sir 
William Siemens in grateful memory, even as the design and con- 
struction of the bridge already insure this for the names of Fowler, 
Baker, and Arrol. F. J, R. CaRvLwa, 

Derby, March 8th. 


—— 


Sir,—In giving particulars of the Forth Bridge opening in your 
last week’s issue, your report of Sir John Fowler’s speech makes 
him—speaking of myself—to designate me the resident engineer, 
instead of the resident contractor, of the firm of Tancred, Arrol, 
and Co. Asin so doing you unwittingly cause an injustice to my 
valued friends, Mr. P. Walter Meek, who was resident engineer 
for Messrs. Fowler and Baker to 1886, and Mr. Frederick C. 
Cooper, who has filled that responsible position since, I am sure 
you will not fail to make the error known in your next issue. 

JOSEPH PHILLIPS. 

Forth Bridge Works, South Queensferry, N.B., 

March 12th. 





THE REACTION OF JETS. 


Srr,—I am much obliged to Mr. Bower for his letter, but I 
regret to add that as he has evidently not read my letter with care. 
He has quite missed the point. I told him that I was quite familiar 
with the algebra of the question—if I may use the words—yet 
Mr. Bower has given me nothing else. He has simply gone over 
old ground, and told me what I have already been told over and 
over again. 

My point is that a statement is made in text-books to the effect 
that the reaction on the area opposite a jet is equal to twice the 
head. Tomake this clear, here isa littlesketch. Here A isa vessel, 
say 20ft. deep; there is a hole at B 
through which water escapes with a 
vertical cross sectional area of one square _——— 
inch. I am told that the “ reaction” on 


an area at C of one square inch is equal A nearer 
toa head of 40ft. I want to know what 

is meant by the word “reaction.” It 

cannot mean pressure, because that B 


proper to a head of 2Oft., and no more, ‘ : 
is proved by experiment. Mr. Bower C|<—* =-——- 
gives no definition of reaction, however, a 
but that it is equivalent to pressure. 

This I cannot reconcile with the facts; I hope Mr. Bower can. 

Furthermore, Mr. Bower's assertions concerning the reaction of 
jets in water-wheels are the text-book’s over again, but they are 
quite inconsistent with facts. Let us suppose that we have in a rail- 
way train a cask of water. Now it makes not the slightest difference, 
when the train is running at a steady speed, when we open an 
orifice in the side of the cask, whether the jet is projected forward 
or backwards, to the right or left. But according to the text- 
book, if the train runs forward as fast as the jet comes out behind 
there will be no pressure opposite the jet. This is flatly opposed 
to the facts. 

The truth is that the reaction question as applied, say, to the 
Waterwitch or Stirrat’s wheel, is determined by the way the water is 
taken in, not by the way it is discharged. The reaction of the jet 
in the Waterwitch, for example, measured by a pressure gauge 
would be found to be precisely the same whether the boat was at 
rest or moving at 10 knots anhour. The loss of effect, apart from 
friction, is due to the circumstance that the water coming in to the 
turbine has to acquire the velocity of the boat. The discharge 
has nothing to do with it. ; 

If Mr. Bower pleases to try a very simple experiment he can 
verify what I mean. Let him suspend two vessels from revolving 
arms ; the one, A, much larger than the other, B. Let an orifice 
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be made in the side of B, atC. The reaction of this jet will cause 
the whole to revolve round D, the supply in B being kept up by A; 
but the ‘‘head” is that due to the depth of the water in B, Now, 


if Mr. Bower will fit a bent glass tube at the side opposite B, he 
will see that the driving pressure, or reaction, is simply that due to 
the head in B, and is always the same, no matter what the velocity 
at which the system rotates. What I want is not the algebra of 
the thing, but the reason why text-books say what is apparently 
opposed to facts. I have failed in some way, I suppose, to grasp 
the true meaning of the word “ reaction; | must ask Mr. Bower 
once more to help me to the true meaning of it. 
March 10th. AN OLD STUDENT. 





Srr,—If your correspondent, ‘‘An Old Student,” can refer to 

the ‘“‘Memoirs of the Man- 
chester Philosophical Society,” 
vol. ii., he will find an account 
of an experiment already car- 
ried out by Mr. Peter Ewart 
to test the reaction of a jet. 
The accompanying sketch will 
give an idea of the apparatus. 
The cylindrical vessel A is 
hung on a pivot at B, and its 
side thrust away from the jet 
C is measured by the scale 
and weight and bell crank 
balance. Mr. Ewart found 
that the thrust was not quite 
equal to double the head as 
laid down by theory. The 
head being 1, the thrust was 
177. The dotted lines in the 
sketch are stream lines, and 
may explain “An Old Stu- 
dent’s” difficulty. It is be- 
cause the whole body of water.in A is moving downwards 
that the pressure in the vessel is augmented, and this not only 
opposite the jet C, but all over the lower part of the vessel. Text 
books convey the idea that the double effort is concentrated at one 
spot right opposite the jet, which is not true, because there can be 
no difference in the pressure within a vessel, save that due to the 
action of gravity. AQUARIUS, 

London, March 11th. 
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Srm,—It appears to me that the theory of the reaction of jets so 
carefully laid down by Mr. Bower supplies us with a very con- 
venient method of raising water from a lower to a higher level, 
which is very much superior to the hydraulic ram. Let us suppose, 
for example, that we want to raise water for irrigation purposes 
from a river. Then I should proceed thus. I should cause as large 
a quantity as was convenient or necessary of the water to flow 
through a cast iron pipe, and discharge through the side; and 
opposite to this I should fit a pipe of the same diameter, or nearly, 
as the discharge orifice, and carry it above the level of the stream. 
The reaction of the jet doubling the pressure opposite it, the water 
would rise and be discharged in a continuous stream over the 
bank. To make my meaning quite clear I append a sketch. This 








is a cross section just below a weir; A is the river, B the cast iron 
jet pipe, C the rising main, D trough into which it delivers. 1 
think this will be intelligible. 

I shall be very much obliged to Mr. Bower if he will give me 
some rule for calculating the probable delivery through the rising 
main. There will be a loss of head, of course ; but I suppose I may 
reckon on a fall of, say, 15ft., balancing a head of 25ft., but I am 
not competent to calculate the delivery. 

I may add that an engineering friend tells me my notion is all 
wrong, from beginning to end, and that Mr. Bower and an ‘Old 
Student” have muddled a very simple matter between them; but 
this I do not believe. He also talks about “absolute and relative 
motion” affecting reaction. What this means I have yet to learn. 
My friend says I must find out for myself, or from Mr. Bower; he 
will not help me yet. Sir, I appeal to Mr. Bower through your 
kindness and your pages. ; FARMER. 

Great Marlow, March 12th. 





RAILWAY SPEEDS. 

Sir,—In your last issue I was much surprised to read of a speed 
of about ninety in one, and eighty-six miles per hour in another 
case, being attained by the North-Eastern engine, No. 1517—one of 
the new 7ft. 7jin. single compound engines, of. which you gave 
such a good illustration—on the level. F 

Now Mr. Rous-Marten, in the report on English railways which 
he made in the year 1887, says as follows, on page 16:—‘‘ Touching 
the question of maximum speed attainable, it may be as well to say 
plainly at the outset, that all the wonderful stories circulated in 
newspapers and books—especially in America—of eighty, ninety, 
and even one hundred miles an hour being run are pure myths. . . . 
By very light trains with powerful engines, sixty-five miles an 
hour, or a little over, may sometimes be reached on the level, but 
this is rare, and, as a rule, it may be stated that when sixty miles 
an hour or upward is run, it is almost invariably downhill. . . 
The ordinary limit of attainable velocity with regular trains seems 
to be somewhere about seventy-five miles an hour, and this is not 
cormonly attained, still more seldom exceeded. . . . Thereis 
no authentic information as to the highest velocity ever reached by 
a locomotive. No trustworthy record exists of any other engine 
achieving such results in the way of swiftne:s as the ten-wheel 
tank engines with 9ft. single driving wheels, built for the Bristol 
and Exeter line in 1852—now converted into eight-wheeled tender 
engines with 8ft. wheels—which actually did just touch eighty 
miles an hour, with no load, down a gradient of 1 in 89, and seventy- 
eight miles an hour with one vehicle attached, and also ran seventy 
miles an hour on the level with two coaches. The Great Western 
8ft. engines, without load, when specially tried down Wootton 
Bassett incline of 1 in 100, with every device that could be con- 
trived for increasing speed, could not get beyond seventy-eight 
miles an hour, owing to back pressure of steam in the cylinder, 
and this obstacle to higher velocity has never since been appreci- 
ably mitigated. . . . No modern engines have shown quite 
equal speed values, because they are designed with reference to 
weight — as well. For instance, the Great Northern &ft. 
engines have a 4in. longer stroke, which increases tractive power, 
but involves greater proportionate piston speed.” 

Mr. Acworth, who, in bis “‘ Railways of England,” has gone very 
fully into the matter, bears this out on page 255, and, in doing so, 
fully exposes the American run of the West Shore, in 1885, where 
speeds of eighty-four and eighty-seven miles per hour were reputed 
to have been made; and, this being so, I am surprised to see on 
page 404 of the recent book on “The Railways of America,” it 
said that several miles were run in forty-three seconds each, which 
is considerably over eighty miles an hour. 

I must confess that after reading the full particulars of the 
North-Eastern run you give, I am quite mystified, as, I am sure, 
many other of your readers must be, at seeing the great gulf 
between it and what was hitherto the best on record. I, therefore, 





trust that by thus calling attention to this, though | fear somewhat 


Se 
———————————— 


lengthily, a discussion, which may tend to clear the 
may be set on foot. 
March 8th. 


[No doubt Mr. Rous-Marten spoke according to his lights, but | 
dealt with old-fashioned engines. The late Mr. Stroudley pe vit 
held that speeds very considerably in excess of seventy miles an hour 
were quite easily attained Mr. Worsdell is a very careful experi. 
menter, and we have no reason to doubt that his observations were 
taken with every possible precaution to insure accuracy.—Kp, E.] 


matter y 
E. B.D.” 





ENGINEERS IN THE NAVY, 


Sir,—A comparison of the navy estimates for 1890-91 with those 
for 1889-90, shows no improvement in the number and pay of the 
engineer personnel. The slight changes made therein are ‘changes 
for the worse. This is only what might have been expected from 
the Admiralty, and will not be remedied until after some great 
disaster, owing to their negligence and parsimony. 

Although the Navy will be largely increased in the coming year 
the extra number of engineers required is estimated at one, and 
the number for service in a largely increased fleet shows a diminu- 
tion of three. Chief inspectors of machinery are reduced by one 
inspectors of machinery increased by two, fleet, staff and” chief 
engineers by six, engineers by forty-eight. To counterbalance 
these increases, assistant-engineers have been reduced by fifty. 
four, bringing the numbers down to a dangerously small propor- 
tion, and having the effect upon the list that there is not, and wil] 
not be during the present year, a single assistant-engineer with 
the necessary five years’ service for promotion to the rank of 
engineer. A certain proportion of those with four years’ service 
who have taken first and second-class certificates at Greenwich, 
which count for twelve and six months’ time towards promotion, 
are available ; but this number is probably barely sufficient to jj] 
the usual vacancies caused by deaths, promotions, resignations, 
&e., to say nothing of decreases from other causes. The increases 
are only apparent, they having actually been made many months 
ago, and the practical result is that the increased fleet of 1890-9] 
will have a smaller number of engineers than was on the establish- 
thent from January to October, 1889, 

The policy of reducing the number of engineers, and sub- 
stituting for them engine-room artificers, is continued, the 
Estimates showing an increase of the latter by 186; but as the 
number of engine-room artificers is considerably below the 
establishment of 1889-90, and as, owing to the reviving prosperity 
of the country, there is no probability; with the present con- 
ditions and terms of service, of bringing the numbers up even to 
the level of the preceding year, the result will be to cast upon the 
engineers an extra burden of care, responsibility, and work, and 
to furnish more instances of vessels with nearly 2000-horse power, 
situate on a foreign station thousands of miles away, having but 
one éngineer. The difficulties encountered by officers so placed 
in carrying out the naval regulations can be easier imagined than 
described. 

Chief stokers, leading stokers, and stokers are increased by 
1760; but the number is under the establishment of last year, 
and the required increase is not likely to be obtained as long as the 
pay of the naval stoker is but from two-fifths to two-thirds the 
average pay of stokers in the mercantile marine. The comparison 
of the Navy Estimates for 1889-90 and 1890-91 is:— 

SHIPS. 
Nuinher of Vessels ¢ pected tobe in Commission Noveirber 1st, 1890 
as compared with November ls, 1889, 
. Nov. 1, 1889. Nov. 1, 1890. Increase 
Armour-plated ships ey eee ee ‘ ; 2 
Unarmouredships .. .. .. .. 18 .. .. Hi 


197 215 Is 

In armour-plated ships there is an increase of seven first-class, a 
decrease of three second-class battle-ships and an increase of tive 
first-class cruisers. In unarmoured ships there is an increase of 
five second-class cruisers, one first-class torpedo boat, and one sur- 
veying vessel. There will be also in addition to the above vessels a 
larger number of torpedo boats. 

ENGINEERS, 


Estimates. , vw . Total 
1889-90. 1800-91, Ime. Dee. increase, 
Chiefinspectorsof machinery 5 .. 4 ie 
Inspectors of machinery .. 5 ..) 7 2.e=— 
Fleet, staff and chief engi- 
neers aay 6, Ge: ob ae 65, 66, OE ao 
Engineers .. .. .. .. ae «eee oo oe - 
Assistant-engineers.. .. .. 253 .. 1M 0. — 4 
700 7) .. 66.85 
“Engineers for the service of 
the fleet .. .. . eh ae ee 
Engineer students ... ..  .. 139 .. Wd w. 5 


This increase in the number of engineer students would seem to 
indicate that the plan of obtaining one-fourth of the assistant-engi- 
neers from candidates who have passed through a regular course 
ata recognised college for technical education and served three 
years at an approved engineering establishment, has not been 
successful, 

ENGINE-ROOM ARTIFICERS, 
Estimates, 


1889-90 1800-91 Tnerease, 
Chief engine-room artificers .. .. .. 217). 24 0=«. OT 
Engine-room artificers .. .. .. «. W72 .. W238i .. 19 

1289 3. 175 2. 186 


STOKERS, 

Chief stokers, leading stokers, and 

stokers os. ae sos ae. Cee ay ER, nop). CE 0) Re 

It is tobe hoped that the debates on the Navy Estimates will 
have the effect of putting the engineer personnel of the Navy on a 
satisfactory footing, and of allaying the long-continued discontent 
pervading all its branches, though the results of former discus- 
sions have generally been to leave matters as existing. C. P. 

Westminster, 8.W., March 10th. 








DEATH OF AN AMERICAN ENGINEER.—American papers announce 
the death of Mr. William Jarvis M’Alpine, one of the most 
eminent civil engineers in the United States. Mr. M’Alpine was 
born at New York in 1812, and his first engineering work of 
importance was on the Erie Canal. He had charge of the eastern 
division of that canal until 1846, when he became chief engineer 
of the dry docks of the United States Navy yard at. Brooklyn. 
In 1852 Mr. M’Alpine was elected State engineer of New York. 
In 1854 he was appointed State Railroad Commissioner. Subse- 
quently he was acting president and chief engineer of the Erie 
Railroad. In 1870 he was requested by the Austrian Government 
to prepare plans for the improvement of navigation at the 
cataracts of the Danube, his plans being accepted in preference 
to those presented by some of the foremost civil engineers of 
Europe. The waterworks of Chicago were constructed under his 
supervision, and he was consulting engineer of the Toronto 
waterworks. He was chief engineer of the new bridge over the 
Harlem River, and the engineer in charge of the Tehuantepec 
Ship Canal. There have been few, if any, great engineering 
works in America in recent years of which he has not been either 
chief or consulting engineer. During the Civil War Mr. M’Alpine 
had charge of railways in the Southern States, and was appointed 
to the work of transporting troops. He was the first American to 
be elected—in 1867—member of the Institution of Civil Engineers, 
and he held the office of president of the American Society of 





Civil'Engineers in 1868-69, He was an eminent mathematician, 
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RAILWAY MATTERS. 


Durina the years 1887 and 1888, of all the railroad 
bridges and trestles built in America, over 75 per cent. of the 
number of structures were of wood, and this ratio will probably 
hold good for the next twenty years at least. 


Tye Persian Government has granted a contract to an 
English company for the construction of a broad carriage road 
from Ahwaz, on the Karun River, to Shuster and other places. 
The Minister.of Commerce has decided that the laying of the first 
telephone in Teheran shall be undertaken by his department, 


Messrs. Francis Morton and Co., Victoria-street, 
are manufacturing at their Hamilton Works, Garston, near Liver- 
ool, several thousand tons of wrought and cast iron work together, 
~ the Liverpool Overhead Railway, and they have put down 
pneumatic rivetting plant, supplied to them by Messrs. De Bergue. 


Tux death is announced of Mr. Frederic Campion, 
engineer for the southern division of the Midland Railway. The 
deceased, Who was sixty-two years of age, had been connected with 
the Midland Company for over forty years. ; He took charge of 
the construction of the extension to London, including St. Pancras 
Station. 


Tue Railroad Commissioners of New Zealand in their 
last report, which covered the year ending March 31st, 1889, state 
that there are now 1777 miles of Government railroads in operation. 
This includes nearly ali the railroads in the Colony, the only 
private lines being a few short branches connecting with coal mines, 
ke., and one short road in the Middle Island. The Government 
roads, we believe, are all of 3ft. 6in, gauge. 


OnE by one the great United States engineering works 
of the ante-railroad days are being eliminated from the field of 
competition with railroads as common carriers. Only recently, the 
Pennsylvania canal was absorbed and portions of it converted into 
a roadbed for rails. Now it is seriously contemplated to subject 
the Chesapeake and Ohio canal to a similar process, and it is fre- 
quently asked what is to become of the Delaware and Raritan 
canal since it no longer pays ¢ 


Tur directors of the Manchester, Sheffield, and Lincoln- 
shire Railway have given great satisfaction in their district by adding 
atrain ‘o their service, between Sheffield and Retford, which practi- 
cally gives Sheffield and the adjoining localities a late train from 
London. At present the last trains from London are from King’s 
Cross at 5.30 and St. Pancras 5.40. These arrive at 8.49 and 9.10 
respectively. The trains leaving after that time do not get into 
Sheffield until 2.40 and 1 o’clock next day. The Manchester, 
Sheffield, and Lincolnshire has decided to run a new train from 
Sheffield to Retford, to meet the express leaving London at 8.30, 
and reaching Retford at 11.38. This will get to Sheffield shortly 
after midnight, and afford the intermediate district much con- 
venience in the way of additional facilities for getting to and from 
Sheffield. 


Tue following are the general dimensions of the loco- 
motives on the New York elevated railways:—Boilers, 42in. dia- 
meter; fifty-four tubes, 14in. diameter, 75fin. long; length of fur- 
nace inside, 55,°;in.; width, 43in.; area of grate, 16°5 square feet ; 
total heating surface, 403°4 square feet ; diameter of driving wheels, 
42in.; cylinders, 12in, by 16in.; steam ports, Zin. by 8fin.; exhaust 
ports, lin. by 8fin.; width of bridge, gin.; inside lap, yin.; out- 
side lap, gin.; lead, fyin.; exhaust pipe nozzles, 4in. diameter 
single ; steam pipes, 3hin, diameter, steam pressure, 1351b. The 
maximum speed on the elevated road is twenty-five miles per hour, 
and on a level line it requires from 1000ft. to 1200ft. to get up to 
speed. The average horse-power to do the work required is 145. 
The average consumption of coal per mile is 45:7 1b. The average 
number of miles run per ton of coal is 49:°4]1b. The Railroad 
(iazette says : —“* The engines work on an average of about twenty 
hours per day with two crews, each crew averaging seventy miles, 
and making 208 stops during that time.” ; 


Tue bulletin of the American Iron and Steel Associa- 
tion returns the steel rail production for 1889 as 1,468,066 gross 





tons as the production of mills producing their own ingots. The 
estimated production of ingots is about 2,900,000 gross tons. Our 


production of both ingots and rails for the last ten years was, on 
this basis, as below, to which is added the percentage of our total 
make that went into rails. The production of Bessemer in gross 
tons :—1880 was, ingots, 1,074,261; rails, 852,196; per cent. of 
rails, 793. 1881 was, ingots, 1,374,250 ; rails, 1,187,770 ; percent. 
of rails, 86°5, 1882 was, ingots, 1,514,688 ; rails, 1,284,067 ; per 
cent. of rails, 84:7, 1883 was, ingots, 1,477,345 ; rails, 1,148,769 3 
per cent. of rails, 77°7. 1884 was, ingots, 1,375,523; rails, 996,983 ; 
per cent. of rails, ». 1885 was, ingots, 1,519,430; rails, 959,471; 
percent. of rails, 63°1. 1886 was, ingots, 2,269,190; rails, 1,562,410; 
per cent. of rails, 69°3. 1887 was, ingots, 2,936,033; rails, 2,049,638 ; 
per cent. of rails, 69°8, 1888 was, ingots, 2,511,161; rails, 1,365,921 ; 
per cent. of rails, 54°4. 1889 was, ingots, 2,900,000; rails, 1,468,066 ; 
per cent. of rails, 50°6. Showing a nearly constantly-increased 
employment of Bessemer steel for structural purposes. 


Tue terms on which Sir Theodore Hope’s Syndi- 
cate have obtained the concession to construct the Chitta- 
gong-Assam Railway are the grant of five square miles of 
waste land for every mile of rails laid between certain points, 
giving a total area of 3000 square miles, and the exclusive right to 
work the coal and petroleum in selected areas, thirty square miles 
in all, in the country passed through. The capital required for the 
company, which is still to be formed, is six crores of rupees, but 
the whole of this would not of necessity have to be raised at 
once. The line is one of the few great railway projects which 
remain to be carried out in India, now that the Indian Midland 
has been opened and the Bengal-Nagpur is approaching completion. 
Sylhet and Cachar will be the first districts benefitted by the line, 
and the whole of their trade in tea should, according to the 
Tidian Engineer, find its natural outlet in the north-east corner 
of the Bay of Bengal, The company is to have the privilege 
of taking up the land granted to it in blocks, within a certain dis- 
tance of the railway, and it will thus be able to choose those sites 
which are most promising for cultivation. Coal is known to 
exist in several districts which are now landlocked, and the 
petroleum deposits are said to be also ona large scale. 


_ THE nearest approach to the fast trains of English 
lines is shown in France, where the Northern Railway Company has 
a certain number of trains running at an average speed of 36 miles 
an hour, The Eastern Railway has a few at 344 miles an hour, and 
the Orleans Railway has twelve trains between Paris and Bordeaux 
at 355 miles an hour. The so-called express trains of the other 
French companies are run at an average speed of less than 32 miles 
an hour, and the express trains of Belgium at wrecisely the 
same average speed, while those of Holland very slightly exceed 
it. On the railways of North Germany there are some forty trains 
which attain a speed of between 34 and 35 miles an hour, but the 
remainder, even those which claim the title ‘‘express,” do not 
exceed an average speed of 32 miles an hour, while many do not 
exceed 29 miles. On the South German and Austrian railways the 
speed of the express trains varies from 29 to 34 miles an hour, with 
very few exceptions, On the Italian lines there are no trains which 
exceed an average speed of 31 miles an hour, and in Russia the 
highest limit is 29 miles. Even the Orient express, one of the 
most famous of continental trains, although it runs through France 
at a speed of 37 miles an hour, travels at so much slower a rate on 
the other portions of the route that the entire journey from Paris 
to Constantinople is only accomplished at an average speed through- 
out of 27 miles an hour; whereas if it travelled at 40 miles an 
hour, a speed commonly exceeded on English railways, there would 
he a saving of no less than twenty-two hours, 









NOTES AND MEMORANDA. 


Tue Government of India has addressed the Local 
Governments for the purpose of ascertaining their views regarding 
the practicability of establishing a uniform system of weights oa 
measures throughout India, based on a tola of 180 grains, a seer of 
80 tolas, and a maund of 80 seers. These are the weights that 
have been adopted by the railways, and it is believed that the 
natural tendency of trade must be to follow their example. 


In a recent number of the Comptes Rendus is a note on 
the calculation of the compressibility of air up to 3000 atmospheres, 
by M. Ch, Antoine. In the expression pv = D (B + ¢) (the pres- 
sure » being given in atmospheres, and the volume ¢ in litres), for 
air B = 273°6 — ,/p. If up to 40 atmospheres D = 2°835, and 
beyond 40 atmospheres D = 2°835 + 0:0018 (p — 40), the table 
given for air at t= 0 deg. is found to agree well with the experi- 
mental results of Regnault and Amagat. 


THE depth of a sea about six miles deep is reduced by 
620ft. by compression. If the ocean were incempressible, the 
level of the surface would be 116ft. higher than it is at present, 
and about two million square miles of land would be submerged. 
Finally, the maximum density-point of water is lowered by 
about 3 deg. C. by an additional pressure of 150 atmospheres, 
and the temperature of maximum density coincides with the 
freezing-point at — 2-4deg. C. under a pressure of 2°14 tons per 
square inch, z 


A PAPER on the ‘Propagation of Sound,” by MM. 
Violle and Vautier, is contained in a recent number of the 
Comptes Rendus, These experiments, made with a cylindrical tube, 
lead to the inference that, whatever be the nature of the initial 
impulse, the sound-wave tends towards a simple, determined form, 
and this form once acquired, the various parts of the wave are 
propagated with a uniform velocity which must be regarded as the 
normal velocity of the sound. The velocity in the open air is 
greater than in a tube, where the influence of the walls causes a 
retardation in inverse ratio to the diameter, and exceeding 0°46 m. 
in a tube with diameter of 1 metre. The normal velocity of sound 
in a dry atmosphere at zero is 331:10m., with probable error less 
than 0°10 m. per second, 


THE average compressibility of fresh water at 0 deg. C. 
and at low pressures is 520 x 1077 per atmosphere. The com- 
pressibility is a minimum at 60 deg. C. Both the compres. ibility 
and the temperature at which the-minimum occurs are lowered by 
pressure. The average compressibility fora pressure of 456°9 atmo- 
spheres is 478 x 10~7 per atmosphere, and the temperature of 
minimum compressibility is about 30 deg. C. The average com- 
pressibility of sea water is about 0°92 of that of fresh water. The 
point of minimum compressibility is about 56 deg. C. at atmo- 
spheric pressure. At 0 deg. C. the average compressibility of 
water per atmosphere may be expressed by the formula 
0:00186/(36 + »), where p is the pressure in tons per square inch. 
The compressibility of solutions of NaCl, containing s parts of salt 
to 100 of water, is given by the formula 0-00186/(36 + p + s). 


THE Société des Manufactures des.Glaces et Produits 
Chimiques de Saint Gobain, Chauny et Cirey, with six different 
branches, is the largest establishment of its kind in France. They 
possess a lead chamber space of 156,500 cubic metres with fifty- 
three Gay-Lussac towers and thirty Glover towers, in which 117,000 
tons of sulphuric acid—reckoned at 66 deg. B.—are yearly manu- 
factured, They produce daily 4 to 4°5 kilos. of actual sulphuric 
acid—H,SO,—per cubic metre of lead chamber space, with a con- 
sumption of one part of sodium nitrate per 100 parts of H,SO,. 
For the concentration of the acid, they have twenty-six platinum 
stills, valued at over 1,000,000f. Of nitric acid they manufactured 
in 1888, 4900 tons. They decompose annually 37,000 tons of salt, 
partly in Mactear ovens, and leave only 0°025 per cent. of iron in 
the sulphate. The sulphate is partly used as such, and partly 
changed into soda crystals, soda salt, and caustic soda. 


AT the last meeting of the Royal Society a paper was read 
on ‘Investigations into the Effects of Training Walls in an Estuary 
like the Mersey,” by L. F. Vernon Harcourt, M.A., M. Inst. C.E. 
The present investigations were carried out with a working model 
of the Mersey estuary, from near Warrington to the open sea 
beyond the bar. The experiments were directed to the solution of 
two problems—namely, (1) the influence of training walls in the 
wide upper estuary on the channel below Liverpool, and across the 
bar; and (2) the effects of training walls in the lower estuary on 
the channel acrossthe bar. The experiments indicate that, whereas 
training walls in the upper estuary would be injurious, owing to 
the resulting accretion, training walls in the lower estuary would 
improve the depth of the outlet channel; and that such training 
walls, combined with dredging, offer the best prospect of forming 
a direct, stable, and deepened channel across the bar. 


AT the last meeting of the Physical Society a com- 
munication was read, ‘On a Carbon Deposit in a Blake Telephone 
Transmitter,” by Mr. F. B. Hawes. The author exhibited 
photographs of the interior portions of the transmitter on which 
the deposit had taken place. These portions consist of a metal 
diaphragm, a, highly-polished carbon button, and a platinum 
contact piece, carried by a German silver spring placed between 
them. The diaphragm presented a mottled appearance, due to 
the deposit; but the part which had been behind the German 
silver —e seemed comparatively clean. The deposits on the 
carbon button and German silver spring were much less dense than 
that on the exposed parts of the diaphragm, and the space near 
the point of contact between the platinum and carbon was free 
from deposit. The deposit was fairly adherent, considerable 
rubbing being necessary to remove it, and on examination under 
the microscope particles of copper and metallic crystals could be 
seen. The aloe believes the deposit due to some bombard- 
ment of carbon particles; but was unable to say why it should 
occur, or why the diaphragm should receive the greater deposit. 


In an article on the “ Molecular Stability of Metals, 
particularly Iron and Steel,” Mr. Carl Barus, of the United States 
Geological Survey, writes to Nature, giving references to the 
writings of a great many authors, and to Dr. Robert Austen and 
to Dr. W. Anderson, at the Newcastle meeting of the British 
Association. Neither of these gentlemen, he says, really shows 
forth the gist of the matter. Indeed, even in OsWald’s massive 
Lehrbuch dev Allgemeinen Chemie, Leipzig—W. Engelmann,1887—full 
of examples, as it is, bearing on all points of chemical physics, the 
frequent and exceptionally important case of tempered steel is 
altogether absent. And yet the chemical interpretation to be 
given to the phenomena of temper seems to be closely at hand. 
Dr. Strouhal and I—Wied Anx., xi. p. 390, 1880; ‘ Bulletin United 
States Geological Survey,” No. 14, chap. ii., 1885—showed that, 
by the process of hardening the electrical resistance of steel may 
be increased by more than three times its value for the soft metal. 
If the hard rod is now softened, the resistance again decreases by 
an amount depending on the temperature to which the hard metal 
is exposed and on the time of such exposure, in a way which, 
throughout the whole research, is beautifully sharp and charac- 
teristic. Eventually, the relatively low resistance of soft steel is 
again reached. Now suppose the carbon molecule of steel to be 
dissolved in the metal, forming an alloy of Matthiessen’s Class II. 
Seeing that the quantity of carbon contained is not large, the 
electrical resistance of hard steel is at once an expression of its 
chemical composition, structurally unknown though it be. Hence 
in the electrical diagram of the phenomena of temper constructed 
by Dr. Strouhal and myself, the time variations of resistance of 
hard steel at any given temperature may be interpreted as a case 
of Wilhelmy’s—Pogg. Axz., Ixxxi., pp. 418, 499, 1850—rate of 
chemical reaction — Reactions-geschwindigkeit—and expressed in 
accordance with his well-known exponential law. 





MISCELLANEA. 


THE successful candidate for the Forfar-road surveyor- 
ship is Mr. D. Ross, of Carsegray, Forfarshire, not Wyllie as men- 
tioned in our last impression. 


THE appointment of Constructor at Sheerness Dockyard, 
a post worth £500 per annum, has been abolished by the Admiralty. 
The vacancies caused in the ranks of inspectors of shipwrights by 
recent retirements are not to be filled up, and further reductions 
are also to be made in the salaried establishment. 


Tue Secretary of Messrs. Thos. Firth and Sons’ Nor- 
folk Works Ambulance Class, Sheffield, has received intimation 
from the St. John’s Ambulance Association, to the effect that the 
thirty-nine members who presented themselves for the final 
re-examination, on February 22nd, were all successful in passing. 


AT a meeting of the Farmers’ Club, held at the Salisbury 
Hotel last week, a paper was read by Mr. Urban Smith, C.E., upon 
the ‘‘ Maintenance of Roads in Rural Districts.” A long discussion 
followed the reading of the paper, in which Mr. Clare Sewell Read, 
M.P., Mr. Eve, Mr. Thos. Latham, Mr. H. Trethewy, Mr. 
J. Bowen-Jones, Mr. A. J. Burrows, and others took part. 


CaptaIn SHaw’s request for more escapes and more 
men having been dealt with by the London County Council, its 
attention has now been given to the fire engines, and it has been 
decided to accept Messrs. Shand, Mason, and Co.’s tender to 
supply two powerful steam fire engines for use on steel rafts on the 
river. The joint capacity of the new engines is 2700 gallons per 
minute. 


THE construction of a steam fire engine, for an 
Admiralty float to be used on the Medway and at Sheerness Dock- 
yard, exactly similar to the three most powerful engines, of a com- 
bined capacity of 240,000 gallons per hour, which have been con- 
structed by Merryweather and Sons, and which are in the service 
of the Metropolitan Fire Brigade, on the river Thames, has been 
entrusted to that firm. 


REFERRING to post-office facilities, a correspondent 
remarks that they certainly manage some things better on the 
Continent. Most French and Belgian post-offices have a table and 
chairs for epistolary correspondence ; and that at Luxemburg is 
fitted and furnished in oak, in a manner suitable to the centre of 
the most complete telephone system in the world. In English 
post-offices, on the contrary, the stand-up desks are stringently 
reserved for inditing telegrams.and filling up money order forms. 
Certainly, some of the London post-offices have convenient window 
sills, but the English climate is not often favourable to al fresco 
correspondence. 


Tue Brighton West Pier Bill came before a Select 
Committee of the House of Lords recently. The threatened 
opposition having been withdrawn, the Bill was referred as un- 
opposed to the Chairman of Committees. Under this Bill powers 
are granted for the incorporation of a company for the purpose of 
acquiring the undertaking of the Brighton West Pier Company, 
and for the extension of the pier further into the sea a 
distance of 150 yards beyond its present termination. The Bill 
also empowers the new company to erect upon the pier pavilions, 
concert rooms, and other buildings, and to improve it generally in 
whatever manner the company may think fit. 


AN amendment proposed by Senator McPherson to the 
Hale Bill to increase the United States naval establishment, pro- 
vides that instead of eight immense line-of-battle ships being built, 
there shall be constructed eight low freeboard coast and harbour 
defence vessels of the monitor type not more than 18ft. draught, 
with twin screws and a sea speed of not less than seventeen 
knots. ‘These vessels shall be armed with four guns of not less : 
than 12in. calibre, mounted within turrets or in barbette, together 
with rapid firing guns and at least one 15in. dynamite gun. The 
vessels shall have either steel or compound armour, and the cost of 
vessels and armament shall not exceed 2,500,000 dols. 


Messrs. C. IstER anp Co. have recently completed 
artesian bored tube wells at Messrs. Ellis, Warde, and Co., brewers, 
Ormskirk, obtaining a copious supply from the new red sandstone 
formation. Similar work has been carried out at Messrs. Barker's 
brewery, Huyton, near Liverpool; Messrs. C. Vaux and Son, 
Sunderland ; Mr. E. Wells, Wallingford, where an abundant supply 
is obtained from the lower greensand formation; the Wantage 
Brewery Company, Wantage; Messrs. H. W. Carter and Co., 
Bristol; Messrs. R. White and Son, Camberwell, at their Kingston- 
on-Thames Works, and also at their Watford works, and test 
borings for the Earls Barton Rural Sanitary Authority, North- 
ampton. 


Tue members of the Manchester Association of Engineers 
held their quarterly meeting on Saturday, the President—Mr. John 
West—occupying the chair, and there was a good attendance. 
The proceedings were occupied entirely with formal business and 
the election of the following gentlemen as _members:—Messrs. 
John Ramsbottom, C.E., honorary life; Lindsay Burnet, Moore 
-ark Boiler Works, Glasgow, employer, honorary; D. Fulton, 
consulting engineer and patent agent, honorary; M. G. Jones, 
foreman engineer, Ship Canal, honorary; Giles Atherton, ma- 
chinist, Stockport, honorary; E. G. Lowe, manager, A. C. Wells 
and Co., Manchester, ordinary; and John Bartham, foreman engi- 
neer, Stockport, ordinary member. A paper by Mr. E. G. Con- 
stantine, M.I.M.E., on ‘“‘ Feed Water, its effect on Boilers and its 
Treatment,” was down for reading, but owing to the pro- 
tracted nature of the proceedings this was adjourned until next 
meeting. 


THe largest gun yet manufactured at Krupp’s works at 
Essen is intended for the fortifications of Cronstadt, and is made 
of the fine quality cast steel. It weighs 270,000 lb.—about 120 tons 
—the calibre is 16}in., and the barrel 44ft. long, the core having been 
removed in one piece. The greatest diameter is 64ft., and the range 
about twelve miles. It is intended to fire two shots per minute, 
each estimated to cost £300. At the trial, the projectile, 4ft. long 
and weighing 2600Ib., was propelled by a charge of 700Ib. of 
powder, and penetrated 19in. of armour, going 1312 yards beyond 
the target. It was carried from Essen to Hamburg on a car 
specially constructed for the purpose. Work is now being pushed 
forward on several guns of this class, and a number of smaller 
ones have recently been ordered. The consul adds that of late 
Krupps have been very busy, and have been forced to increase 
their hands in consequence of orders from the German Govern- 
ment for railways and other public works, besides which, home 
orders and contracts are very numerous. 


Ava meeting of the Manchester Geological Society, held 
on Tuesday, Prof. Boyd-Dawkins reada short preliminary paper with 
reference to the recent discovery of coal near Dover, in which he 
stated that the coal measures had been struck at a depth of 1160ft., 
and a seam of good blazing coal had been met with at a depth of 
1180ft. By this discovery the range of the coalfields of Northern 
France and Belgium had been extended to this country, although 
the amount and value of the coal at that spot could only be ascer- 
tained by further experiment, which was now being taken in hand. 
It proved, however, that there was one coalfield at least at a depth 
under 1200ft. in South-eastern England, and this was well within 
the workable depth. In the discussion which followed Mr. J. 
Dickinson, her Majesty’s Inspector of Mines, said that if the 
present surmises were true they were justified in believing that the 
true coal measures had been penetrated near Dover, and he 
scarcely thought so cautious a scientific teacher as Professor Boyd- 
Dawkins would have led them to hope so much had he not himself 
felt satisfied that the true coal measures had been reached, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*.* All letters intended for insertion in THe ENGINEER, Or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

G. R. (Sheffield).— As what you propose is entirely impossible, it is useless to 
discuss the worth of the invention. 

F. B. (Derby).— Write to the secretaries, and ask thew. 
treatize on the locomotive. 
THE ENGINEER. 

AiR CoMPRESSOR.— The pressure varies in the inverse ratio of the apace oecu- 
pied. Bu halving the space the pressure is doubled, and so oa. See D. K 
Clark’a “ Rules and Tables.” 

Query (Sheffield).—(1) Mr. Fletcher, of Warvington, will supply the infor- 
mation you want about gas welding. (2) Rankine’s treatise on “ The Steam 
psinw and other Prime Movers,” and Fairbairn's “ Machinery and Mill 

ork, 

JOHANNES.— The hollow casing to which you refer is a tool bor. 
the diagram is the compression curve. 


There is no recent 
All the latest practice is fully vepresented in 


The curve in 

After the exhaust port closes the 
advancing piston compresses the steain remaining in the cylinder. 

J. G. (Dukinfield).—There is no vacuum formed in non-condensing engines. 
To this rule there is only one exception. If an engine is too large for its 
work and isrunning with an early cut-off, the pressure toward the end of 
the stroke will fall below that of the atmosphere, 14°7 Ub. on the square inch. 
So far, however, aa your discussion with your friends ia concerned, you mau 
take it that there is no vacuum Jormed in non-condensing engines. — : 





BALL BEARINGS. 
(To the Editor of The Engineer.) 
_Sir,—Will any of your readers kindly give the writer some informa- 
tion as to how balls for bearings are hardened and ground, and what 
kind of apparatus or machinery is used ? CYCLES. 
March 12th. 





SQUARING INDIA-RUBBER. 
(To the Editor of The Engineer.) 

Sir,—Can any reader give me the makers’ names of machines for 
squaring rubber, composite, or other packing, for stuffing-boxes, as I am 
in need of one for sizes from }in. to 2in. square ? J. W. 

Oldham, March 12th, 


VERTICAL BOILERS. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged to any reader who can refer me to any tabu- 


Jated results of trials of the evaporative efficiency of ordinary vertical 


fi c-box steam boilers, with or without cross tubes. QUERY. 
March 11th, 
TESTING ROAD METAL. 
(To the Editor of The Engineer.) 
Sir,—Can any reader inform me if there are in England any hi 





or apparatus for testing the comparative wear of road metalling, similar 

to those in use in France? Models of two different machines were exhi- 

bited in the Ville de Paris Pavilion at the Paris Exhibition last year, 

which were used, I think, by the Municipality of Paris, and they are 

lieved to give results which correspond well with those observed by 

the superintendents of roads in actual wear. QL 
Sevenoaks, March 10th. 





WIRE ROPE DRIVING. 

(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me whether there is any instance 
of successful wire rope driving in England where over 100 indicated horse- 
power is transmit a distance of 300ft. or more from centre to centre ? 
| am told that in the States and on the Continent this method of trans- 
tmitting power is, and has been for years, in use. I am thinking of trying 
it, and wish first to see it in operatiop, and have confirmatory evidence 

of its practical working. £, W, M. H, 
Manchester, March 6th, 
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MEETINGS NEXT WEEK. 


Tae InstiTUTION oF CiviL ENGINEERS.—Tuesday, 18th inst., at 8 p.m 
ordinary meeting. Paper to be read with a view to discussion :—‘‘ Lough 
Erne Drainage,” by Mr. James Price, jun., B.E., M. Inst. C.E. Wednes- 
day, 19th inst., Students’ visit to the Richmond Main Drainage Works; 
meet at Kew Gardens Railway Station at 1.30p.m. Friday, 21st inst., at 
7.30 p.m., Students’ meeting. Paper to be read-—‘‘ Economy Trials of a 
Compound Mill Engine and Lancashire Boilers,” by Mr. L. A. Legros, 
Stud. Inst. C.E. 

CuemicaL Society.—Thursday, March 20th, at 8 p.m. Professor Judd, 
F.R.S., will deliver a lecture on ‘‘The Evidences Afforded by Petro- 
graphical Research of the Occurrence of Chemical Change under Great 

jures.”” 

Society or Arts.—Monday, March 17th, at 8 p.m.—Cantor lectures: 
“Some Consideration concerning Colour and Colouring,” by Professor 
A. H. Church, M.A., F.R.S. Tuesday, March 18th, at 5 p.m.—Foreign 
and Colonial Section: ‘“ Brazil,’ by Mr. James Wells, M. Inst. C.E. 
Wednesday, March 19th, at 8 p.m.—O dinary meeting: ‘Commercial 
Geography,” by Mr. J. 8. Keltic. Saturday, March 22nd, at 3 p.m.— 
Popular lectures: ‘‘The Atmosphere,” by Professor Vivian Lewes. 

Royat Institution.—The evening discourse on Friday, March 21st, will 
be given at nine o'clock by Professor G. F. Fitzgerald, M.A., F.R.S. 
on ‘Electro-magnetic Radiation. Afternoon lectures next week, at 
three o'clock :—Tuesday, Professor G. J. Romanes, F.R.S., M.R.I., on 
“The Post-Darwinian Period.” Thursday, Mr. Frederick Niecks, on the 
“ Early Developments of the Forms of Instrumental Music,” with musical 
illustrations. Saturday, March 22nd, the Right Hon. Lord Rayleigh, 
F.R.S., M.R.L, on “ Electricity and Magnetism.” 

METEOROLOGICAL SocieTy.—Wednesday, 19th inst., at 25, Great George- 
street, Westminster, at 7 p.m. Papers to be read:—‘‘A Brief Notice 
respecting Photography in Relation to Meteorological Work,” by Mr. G. M. 
Whipple, B.Sc., F.R. Met. Soc.; and ‘Application of Photography to 
Met logical Pl .” by Mr. William Marriott, F.R. Met. Soc. 
These papers will be illustrated with lantern slides. After the reading 
of these papers the meeting will be adjourned, in order to afford the 
Fellows and their friends an opportunity of inspecting the Exhibition of 
instruments illustrating the application of photography to meteorology, 
and of such new instruments as have been invented and first constructed 
since the last Exhibition. The Exhibition will, at the request of the 
Secretary of the Institution of Civil Engincers, be open in readiness for 
their meeting on Tuesday evening, the 18th inst., and will remain open 
till Friday, the 21st inst. 














MARRIAGE, 

On the 8th March, at St. Margaret's Church, Westminster, Epc: r 
Crarton-Smitn, of 18, Upper Wimpole-street, W., to ADELE MARGUERITE, 
eldest daughter of Ropert StannarpD, C.E., London (widow of the late 
W. C. Dainon, of Weymouth, Dorset). Foreign papers please copy. 


DEATHS. 
On the 5th inst., at Tiverton, W. H. Syevi, M.I.E.E., Editor of the 
Electrician, in his 31st year. 
On the 5th inst., at 11, Bright’s-crescent, Edinburgh, suddenly, ALAN 
BrEBNER, C.E., of the firm of Messrs. D. and T. Stevenson, in his 64th 
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GOOD AND BAD ENGINE WORK. 


A FEW years ago we directed the attention of our 
readers to the necessity which existed for turning 
out good and well finished work. English engineers 
are bound to live up to their -splendid reputation. 
We have reason to believe that the warning we then 
uttered may be repeated with advantage. The de- 
mand for steam engines, for example, has been abnor- 
mally great, and every nerve has been strained to turn 
them out with despatch. This is a condition of trade un- 
favourable to the production of the best work. But besides 
this, the drift of opinion among those who travel and who 
purchase steam engines, is that English engineers do not 
now build as good machines as those turned out of French 
and Belgian shops. The deficiency is not in design or in 
material, but in workmanship and in the management of 
detail. It is not pretended that the English steam 
engine uses more coal than the foreigner. The objections 
raised refer to repairs, and interruptions and uncertainties 
of performance more than to anything else; and these are 
all due simply to want of accuracy and perfection of 
fitting. A case came under our observation recently, 
which illustrates what we advance. A compound 
stationary engine, indicating about 1000-horse power, 
new, and made by a very eminent firm, was constantly in 
trouble with a hot crank pin. At last the engineer in 
charge carefully measured the pin, and found that it was 
not only a sixteenth of an inch oval, but not truly 

arallel with the crank shaft. It is easy to see that the 
athe in which this pin was turned was in fault. It is 





quite likely that the turner was more or less incompetent ; 
but the fact remains that an engine with a glaring defect 
of this kind was permitted to pass into the hands of a 
purchaser. Smaller and larger defects in stationary 
engines are constantly brought under our notice, and it 
would be mistaken kindness to hold our peace, and say 
nothing about the matter. Our duty is to warn our 
readers in good time, and urge upon them more and 
more the imperative necessity of maintaining their repu- 
tation against the world. 

Concerning locomotive and marine engines we need 
say nothing; in their production England and Scotland 
stand unrivalled. The weak point is the stationary engine, 
and the defect arises in mistaken views concerning the 
cost of producing accurate workmanship. There is far 
too much of what is forcibly enough called “slap dash’ 
in many shops. Holes are bored to receive pins which 
ought to be a driving fit, but are not; surfaces meant to 
be flat are not flat; things that should be round are oval, 
that which should be straight is crooked—very little 
crooked, or oval, or out of flat, but this is no excuse. Itis 
just as easy to have perfect accuracy as inaccuracy. It is 
only necessary that the heads of departments should insist 
on having it, and should provide the proper appliances. 
In the present day almost everything is made by machine 
tools. If, now, these tools are good to begin with and 
kept in order, and properly used, the work they turn out 
must be true. On the other hand, if the tools are 
ramshackle affairs, the work turned out must be bad. In 
many shops very large sums are spent to begin with on 
tools; but these are not kept up, and after a short time 
they turn out defective work. Some years ago a firm in 
a very considerable way of business, and with an excellent 
reputation, determined to work to standard gauges. The 
gauges were purchased and sent into the store, and they 
never came out of it; no use whatever was made of them. 
Another firm determined to introduce milling machines 
very largely, and did so with manifest advantage and pro- 
fit. For the first six months all went well. After that the 
cutters did anything rather than work true. The fact 
had been overlooked that it was essential to the success 
of these things that one man at least, with special know- 
ledge and skill, should be told off to keep the tools in 
order. We could go on to cite abundance of instances 
where want of proper system is accountable for defective 
work. 

We know that there exists in England a theory that 
any accurate work must be very expensive. This is not 
true. It is defective work that costs money. Take, for 
instance, such a simple matter as fitting a crank pin in 
a disc. In a properly managed shop, the disc is bored 
until a template will just float down through it, the crank 
pin is turned to just fit its template, then in five minutes 
a hydraulic press makes the crank pin and the dise 
practically one. Compare this with the shop where the 
pin has te be filed to get it in, and when half way in it 
sticks, and can neither be got in or out; then the disc has 
to be heated, the pin is got home somehow, and the next 
day it is found that the disc has cracked by contraction, and 
then it has to be fitted with a wrought iron hoop. It may 
be said that this is an extreme case; we have seen it occur 
in a first-class shop. The only wonder is that it does not 
occur over and over again. Which job is the cheaper? 
There can be only one answer. 

We have heard it urged that French and Belgian 
makers get larger prices than English firms. Possibly 
this is true. That must be the fault of the English engi- 
neers, who do not take care that they will sell only what 
is good, and get its value; but if otherwise, then it is high 
time that the cause should be explained. Price certainly 
does not seem to stop orders abroad. One Belgian firm 
with a splendid reputation for stationary engines has at 
this moment orders in hand which will last them three 
years. Can any English house say as much? But, after 
all, we repeat that it is, on the whole, just as cheap to be 
accurate as inaccurate. Of course we do not refer now 
to engineers who turn out coarsely-made cheap ma- 
chinery for rough work, such, for example, as the .steam 
engines employed for winding at little collieries, or 
driving brick making plant. The most costly work in 
the world is that turned out by a firm struggling to 
maintain a reputation for accuracy and with in- 
adequate appliances for securing it. Only those who 
have tried to get true work out of a weak lathe, for 
example, will appreciate the full force of this statement. 
A shaft 8in. in diameter has, we shall say, to be turned ; 
it is impossible to take a proper cut without springing 
everything — headstocks, tool rest, the very bed of the 
lathe ; the consequence is that work which ought to take 
thirty-six hours lasts a week or more, and in the end i 
is not certain that the shaft is really true. The endeavour 
to bore a big cylinder in an incompetent boring mill is a 
sight to make one weep. It is impossible to spend 
money to better advantage than in providing good tools 
and plenty of them. But when they have been provided 
only half the task has been accomplished—the foreman and 
manager must see that full advantage is taken of this 
perfection. If this is done, then good work, perfect work, 
can be turned out at just as low a price as second-rate 
work. 

We have said little here that we have not said before, 
and it is a noteworthy fact that hitherto among our 
readers no one has come forward to controvert our state- 
ments. On the contrary, they have been strongly 
endorsed by numerous correspondents, who, for obvious 
reasons, have not wished to put themselves in evidence. 
There are in Great Britain firms whose engines leave 
nothing to be desired for accuracy. Some of them have not 
yet taken a first place; they are even still in compara- 
tively a small way of business. Their time will come. 
But, on the other hand, there are firms which have hitherto 
possessed a splendid reputation, who seem to have grown 
careless, and are content to live on the memory of the 
past. They will do well to take warning in time. If 
English engineers will be but true to themselves, they 
need fear no foreign rivalry. But these are not times for 
slackness jn practice, No British engineer should be con: 
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tent to turn out any machine that is not the best of its 
kind. 
A PROBLEM IN TRAIN RESISTANCE. 


Mvucu has been written concerning train resistance; 
much has been done to measure its amount with some 
approach to accuracy. Engineers in England, France, 
Belgium, and America have devoted attention to the 
question; and yet it cannot be said that any certain 
information exists on the subject. The results obtained 
by different experimenters vary continually, and thus it 
happens that different opinions are held and controver- 
sies are carried on. Under the circumstances no apology 
is needed for calling attention to a curious phenomenon, 
which appears to have hitherto escaped observation. It 
will be found that the diagrams taken from a locomotive 
engine are smaller the higher the speed at which it is 
running. To this rule we have never discovered an 
exception; hundreds of diagrams taken in this country 
and abroad have passed through our hands during many 
years. They differ in excellence—they are good, bad, 
and indifferent; but, if they agree in nothing else, they 
always agree in this, that the higher the speed the smaller 
the diagram. At first sight this fact has little bearing, it 
may be considered, on questions of train resistance. We 
hope to show, before we have done, that it may have a 
great deal to do with the matter. 

The whole indicated horse-power of a locomotive is 
expended in overcoming its own friction, in overcoming 
its own reristance regarded as a vehicle, and lastly in 
overcoming the resistance of the train. For the moment 
we shall disregard the first, and consider the two last. 
The work done by the engine, then, may be resolved into 
so many foot-pounds of tractive effort per minute. Thus 
let us suppose that the tractive or propelling effect is 
80001b., and the speed sixty miles an hour, or 88ft. per 


3000 x 88 x 60 = 4801.H.P. The size 
33,000 


second. Then —— 

of the indicator diagram is determined by the average 
effective pressure. Ifthe speed augments more rapidly 
than the average pressure falls, then a small diagram 
may represent a great deal more power than a large 
diagram, and this is the reason, it is pointed out, why a 
small diagram is the invariable concomitant of high 
speeds. But there is something else to be borne in mind: 
the average pressure measures the pull or tractive effort 
of the engine, which must not be confounded with the 
horse-power. The average pressure determines, in other 
words, the number of foot-pounds of work done per revo- 
lution of the driving wheel. Keeping this circumstance 
before us, we see that the tractive effort of a locomotive is 
apparently always less at high thanitisatlowspeeds. Care 
must be taken not to confound tractive effort with power. 
The latter term always contemplates the time element ; 
tractive effort has nothing whatever to do with time. 
We are not now dealing with the power of a locomotive, 
but only with its pull, and this, according to the evidence 
supplied by diagrams, becomes invariably less and less as 
the speed increases. But herein is a contradiction, for 
according to all recognised authorities, the resistance of a 
train, that is, its dead pull against the engine, augments 
rapidly with the speed. Thus it may rise from 5 lb. per 
ton at five miles an hour to 30]b. per ton at sixty miles 
an hour. How is it that the diagrams invariably go to 
show that the resistance diminishes rapidly with the 
speed ? 

It is necessary that the nature of the problem should 
be very clearly comprehended. Let us, therefore, state 
it numerically. A certain locomotive has driving wheels 
7ft. in diameter, let us say, cylinders 18in. diameter, and 
24in. stroke. The tractive effort per pound of average 
effective pressure will be, by Pambour’s well-known for- 
mula, and omitting fractions, 96lb. The boiler pressure 
is 150]b. and the average effective pressure at thirty 
miles an hour is, let us say, 701b., and 70 x 96 = 6720]b. 
as the tractive effort. Once more neglecting fractions, 
we find that each revolution of the driving-wheels repre- 
sents a lineal advance of 22ft., and 22 x 6720 = 147,840 
foot-pounds of work per revolution. The same engine 
running at sixty miles an hour will have an average 
pressure of, say, 50]b., and its tractive effort will be 
50 x 96 = 48001b., and the foot-pounds per revolution 
will be 4800 x 22 = 105,600. The horse-power in the 
2640 x 6720 _ 

33,000 
5280 x 4800 
33,000 
a great increase in horse-power is quite consistent with a 
reduction in tractive effort; and it is quite permissible 
to assert that much more power is required to haul a 
train quickly than will suffice to run it slowly. But all 
this leaves the fact that the pull of the engine is less at 
the high than the low speeds quite untouched, and the 
problem for solution is now, Are we to reconcile the snfall 
diagrams proper to high speeds with the greatly aug- 
mented resistance which a train is then supposed to 
offer to the engine ? 

There are more hypotheses than one to be offered in 
explanation, but we confess that to us they are about 
equally unsatisfactory. The first is thatin some, possibly 
a good many, cases, the resistance has been assumed from 
the indicated horse-power. It is seen that as the speed 
augments the power goes up, and it has been too rashly 
taken for granted that this augmentation is due to in- 
creased resistance. We donot think that this theory will 
hold water. It may be true of certain cases, but it is not 
universally or even generally true. The second explana- 
tion is that there is really noconnection between the resist- 
ance proper of the train and the diagram. The large slow 
speed diagrams are taken while the train is getting up 
speed, and the tractive effort of the engine is expended 
partly in doing the work of accelerating the mass of the 
train, and partly in overcoming the rolling and atmo- 
spheric resistance. In the same way the high speed 


first case is 537, and in the second case 


it is 769-horse power. Thus we see that 





diagrams are taken while the engine is running down an 
incline, and part of the work of propulsion is done by 





gravity. Thisisa far more taking solution of the difliculty 
than that which precedes it, but it is not without 
certain grave objections. Thus, for example, the rate 
of acceleration remaining fairly constant on a stretch 
of road which does not vary in its character, it will 
be found that the diagrams will continually diminish 
in size as the speed augments. It is clear that in 
this case the influence of gravity either way and of 
acceleration are constant, and may be eliminated, 
leaving the resistance of the train apparently a decreasing 
quantity, a conclusion which is opposed to all that seems 
to be known on the subject. It may perhaps be urged 
that the engine resistance, regarded as a whole, diminishes 
at high speeds. Certain experiments carried out in the 
United States seem to lendcolour to this view, particular 
stationary engines tested having less resistance at high 
than at low speeds. But even if this held true of the 
locomotive regarded as an ‘engine, it would leave the 
question of its resistance as a vehicle quite untouched. 

On the whole, the balance of argument is in-favour of 
the theory that there is no rational connection between 
the size of a diagram and the resistance of the train 
behind it as determined by the road, the axles, and the 
atmosphere. It remains certain that the size of the 
diagram measures the effort to advance of the engine. 
What becomes of that effort is another matter. Yet this 
solution of the difficulty is unsatisfactory. In the first 
place, it does not cover the whole ground. There are 
numerous instances, we have no doubt, where the speeds 
have been quite constant, the roads uniform, and the 
tractive effort the accurate measure of the road, air, and 
axle resistance. Yet the diagrams are all smaller at 
high than low speeds. It is also unsatisfactory to con- 
clude that diagrams really bear but a remote relation to 
the hauling effort of the engine. We would suggest 
that some locomotive superintendent who has the 
opportunity should take diagrams at various speeds with 
the same engine and train on the same stretch of road, 
the speed being kept constant, at least while the 
diagrams are being taken, and thus settle at once what is 
the relation which exists between a diagram and tractive 
effort. Meanwhile it is possible that some of our corre- 
spondents can throw light on the point we have raised. 

It may be worth while, in conclusion, to warn our 
readers not to assume that the reduction in the size of 
the diagram is due wholly to the engine driver, who can 
of course make them large or small with the regulator 
or the reversing wheel. The variation in dimensions 
takes place independently of the driver, for a reason first 
explained by Pambour many years ago, and since accepted 
as sound by Rankine and every writer who has dealt with 
the subject. The explanation is, that the pressure on a 
piston is‘always precisely equal to the resistance which 
the piston is overcoming, The resistance always 
measures the effort of the steam, and as this resistance 
diminishes so does the pressure, the reversing wheel and 
the throttle valve remaining untouched. 


THE DEMOLITION OF CONCRETE WORK, 


Ir is a fact fully recognised that the very qualities 
which render concrete so useful a material in a wide 
variety of constructive work are those which largely tend 
to restrict its employment in many cases to which it 
would otherwise be exceedingly applicable. The intense 
hardness of concrete, and its complete homogeneity when 
thoroughly well prepared, render its demolition, in 
instances where that may be a necessity, a work of very 
great difficulty and slowness. It is to this is due its 
restriction as applied to ordinary house building. In 
cases where it is incumbent to remove houses for im- 
provements to thoroughfares, or partially to do so to 
effect alterations needed, a wall of concrete becomes 
a serious obstacie. The labour necessary is very far in 
excess of that required for the removal of brick or of 
stone masonry, and the operation is at all times attended 
by dangers which are absent in the instance of the two 
latter forms of construction. To this disability must be 
added the disinclination of tenants to take houses the 
walls of which present an almost complete obstacle to 
ordinary means of attachment, and we have known cases 
in which private residences built of concrete have re- 
mained for long periods without occupants for this single 
reason. But apart from such instances, others con- 
stantly present themselves in which the nature of this 
material adds largely to the cost of effecting desired 
improvements. Does a dock require enlargement, the 
item of cost for removal of the concrete employed in either 
walls or backing becomes a serious consideration ; and it 
is needless for us to recite the numerous other occasions 
in which the cost of such demolition has to be carefully 
fore-studied. 

But we believe that probably it is with regard to the 
foundation of roadways in our great cities that this diffi- 
culty is the more completely felt. It was but very 
recently that we ourselves witnessed what was a very 
narrow escape from a most dangerous accident in one of 
the most crowded of our City thoroughfares, due to a pair 
of heavy draught horses being frightened by the noise of 
the sledge hammers being beaten in rapidly successive blows 
on the steel wedges which alone appear at present to be 
competent for breaking up this foundation to all street 
pavements. It certainly seems to constitute a reproach 
to our engineers that it should yet be a necessity to 
employ a system which is tantamount, as regards its effect 
in frightening horses, to placing a series of blacksmiths’ 
anvils in our streets of busy traffic. It must be admitted, 
however, that so far as experience has yet gone, the evil 
has not admitted of a competent remedy—for it has to be 
accepted that no method of laying concrete foundation 
for paving in blocks susceptible of ready removal can be 
made to supersede the solid construction at present 
adopted. Now the nature of concrete is such that it is 
not possessed, as is nearly all other material, of lines of 
cleavage, and in the case of its application to pavement 
foundations, there is no line of least resistance which can 
be worked upon, such as is, of course, to be obtained in 
instances where the use of blasting material is permis- 











sible. These facts are those which mainly constitute th 
difficulty to be overcome in effecting the removal of such 
work noiselessly and with any degree of rapidity. But ¢ 
them has to be added another and most obstructive 
element. Were it possible to drill holes rapidly in oan 
crete composed as that employed for pavement work 
almost exclusively is, the use of steel or diamond drills 
driven by mechanical power of some kind or another 
could rapidly establish an artificial line of cleavage to be 
worked upon by other well-known efficient and silent 
methods for final disruption. But the shingle with which 
our concrete for street paving is generally, indeed nj. 
versally made, is of the most intractable character for 
drilling operations. Nothing but pulverisation by blows 
is effective in penetrating it; and so long as it is employed 
—and it seems impossible to hope, for reasons of a financial 
character mainly, that itcan be superseded by a material 
more easily to be pierced by drilling—it seems futile to 
hope that such mechanical methods for removal can be 
successfully used. 

After full consideration of all the means which might 
be tried to effect this, the conclusion forces itself upon us 
that remedy can only be found in the- adoption of some 
constructive principle which, by affording artificially a 
line of cleavage an as is to be found in all naturally 
formed material almost, should render removal more 
ready of accomplishment. Such lines, it would seem to 
be possible, might be left when laying down the concrete 
over a flat, or nearly flat surface, without materially 
weakening its power of resistance. Or, if that might 
be deemed to be impracticable for fear of such q 
result, a system of dovetailing might perhaps be 
employed which would efficiently make up for any 
loss of complete homogeneity. Without for an instant 
disregarding or underestimating the force of ob. 
jections which we admit might be taken to either of 
the methods named, we yet believe that it is only by the 
adoption of some such principle that we can hope to see 
the cessation of the present slow and, as we have pointed 
out, dangerous methods to which we are at present con. 
fined. As regards other purposes, such as the building of 
walls for houses, &c., under conditions which do not 
admit of the use of blasting operations for removal, 
some such endeavour to imitate the exemplar afforded by 
natural material might tend greatly to lessen the obstacles 
experienced. It may be urged that to leave artificial 
lines of cleavage would destroy the great advantage due 
to perfect homogeneity ; but any advantage must always 
be relative when comparing an artificial with a nataral 
substance. As we have said, all of nature’s building 
material possesses such lines of cleavage, necessarily 
rendering defective, in a certain degree, its full homo- 
geneity. The main advantages in the use of concrete 
over other forms of constructive work are to be found in 
the relative cheapness of its constituents and the lesser 
cost of the labour required for their application. In the 
case of walling of any kind, the establishment of lines of 
least resistance would render the use of wedges of great 
effect, while the result to it could in every case be fore- 
seen and estimated. If objections to such a plan be 
considered insuperable, it occurs to us to suggest that 
lines of holes, to be filled with a material less difficult of 
drilling than we have stated shingle to be, and yet suffi- 
ciently hard to secure the desired homogeneity, might be 
easily moulded in by removable plugs during the pouring 
of the concrete. We offer these suggestions, not with the 
conviction of their being possessed of infallibility, but 
with the object of directing the consideration of engineers 
and others to a subject to which, it seems to us, most 
desirable to attract attention. 





OUR STEAM SHIPPING, 


THE Shipping Register shows that so far this year there is 
a diminished rate in the addition of new vessels to the fleets 
of the United Kingdom and the Colonies. In the month of 
January there was registered a total of 56,144 net register 
tons, and there was removed from the registry some 51,296 
tons, so that, at the first glance, the addition for the month 
appears to be verysmall. But when the figures are analysed, 
there is seen to be a larger addition to the effective tonnage’ 
than is apparent at first. The chief part of the loss to the 
registers is in sailing tonnage, and the chief.part of the gain 
is in steam tonnage. Of the steamers in the fleet of the 
United Kingdom alone, there was, in the month named, 
45,200 tons added, and from the registers there were only 
19,602 tons removed. But the removals of sailing tonnage 
were 15,000 tons more than the additions; so that, if we take 
the usual proportion of the sailing to the steam tonnage, and 
deduct the amount from the increase of steam tonnage, we 
have a net gain in the month of about 20,000tons. Treating 
the fleets of the Colonies in the same way, we find that there 
has been in the month a slight loss in the steam tonnage, 
and a net loss a little larger in amount in the sailing ton- 
nage, so that, converting sailing tons into steam, we have a 
loss on the month of some 1500 tons; and, deducting this 
from the gain for the United Kingdom, we have a net gain 
for the kingdom and its Colonies of about 18,500 tons effec- 
tive steam. Even though the addition is much less in ratio 
than that of recent months, it is still a heavy addition 
to the fleet, for it is at the rate of over 210,000 tons yearly, 
and that after making up not only the losses made by 
wreckages of various kinds, but also the losses made by the 
sale of vessels to foreigners. In the month under review, for 
instance, we bought 211 tons of steamers from foreigners, 
and we sold 3000 tons to other nations. As these vessels are 
still doing a part of the work of the world, they are simply a 
reduction of the tonnage held by us, but they are not a 
reduction of the world’s fleet. Thus it appears that there is 
a large addition to the British tonnage, and that—apart 
from the sales of absolutely new vessels, which do not enter 
into the official statement now before us—there is also some 
increase of the foreign fleets from ours. This vast addition 
to the shipping of the world is scarcely likely to be made 
very much longer now, for the new orders booked by ship- 
builders are very few in number, and in the course of a few 
months the slips will not be refilled as fully as they are 
now, nor as rapidly. It will have been observed that the 
addition to the fleet at home is exclusively in the form of 
steamships, the loss of sailing vessels being more than the 
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.. But it is worth the note that there are not so many 
polls of very large size added as there were, and thus the 
addition is more of vessels that are fitted for nearly all classes 


of trade. 
RECEDING METAL VALUES. 

(oNCERNED intimately, as are the engineering industries, in 
the position, at any given time, of the metal markets, a subject 
that should receive the attention of engineers just now is the 

ranner in which metal values are receding. There can be 
3 doubt that there is a distinct lull, at present, in the 
recovery movement which has of late existed in iron and 
steel and some other metals. Manufacturers, who are making 
their usual calculations customary before the quarterly 
meetings, are viewing the condition of business in_ these 
departments with some amount of apprehension. Taking 
the prices at the close of last week and comparing them with 
those obtaining & month previously, it will be found that 
Scotch pigs, cash f.0.b. Glasgow, fell from 52s. 11d. to 52s. 3d. 
per ton ; hematite, f.o.b. Cumberland, from 64s. 9d. to 62s.; 
and Middlesbrough, f.o.b. Tees, from 52s. 6d. to 42s. 9d. 
Staffordshire bars, No. 1, declined from £8 15s. to £8 10s.; 
and hoops and sheets, quoted respectively at £9 and £9 10s., 
in February, also dropped 5s. per ton. Sheets and plates, 
which were £9 5s. in February, registered a similar fall, and 
ordinary hoops fell from £8 12s. 6d. to £8 5s. Galvanised 
corrugated sheet—24 gauge in 5 cwt. cases—tf.o.b. Liverpool, 
fell from £14 15s. to £14 5s. Copper was reduced on an 
average 30s. per ton; tin—Straits—from £93 2s. 6d. to 
£90 2s. cash; and spelter and lead were reduced about 10s. 

rton. To these figures there may be added the fact that 
current quotations are by no means being upheld, and that 
indeed in some cases the markets are wholly disorganised as 
to price. For example, certain descriptions of galvanised 
sheets, which at the beginning of this year averaged £17 10s., 
can now be obtained at something under £15, Some of the 
jron and steel masters are of opinion that this relapse will be 
only temporary, and it is to be hoped that this will be so, for 
whilst ‘t is to the interests of engineers to obtain metals as 
cheaply as possible, yet the condition of things under which 
the iron and steel prices are unduly depressed can by no 
means be said to be beneficial to the engineering industry. 


THE PROPOSED HIGH TOWER FOR LONDON. 


Ovr readers will remember that a few months ago a syndi- 
cate was formed under the auspices of Sir E. Watkin, M.P., 
Mr. Carbutt, and others, for erecting a high tower in London 
to outrival the Eiffel Tower in Paris. Money premiums were 
offered for the first and second best designs, which were to be 
chosen by a committee of eminent engineers and architects. 
The time allowed has just expired, and during the next few 
days a large number of designs—probably more than 200— 
from European and American engineers will probably be in 
the hands of the committee. Some very remarkable propo- 
sals will be made, and, when the wheat is separated from the 
chaff, some designs will be found conspicuous by their daring 
andinvention. With a height ranging from 1200ft. to 1500ft., 
and with ingenious methods of hoisting visitors to the top, 
there will be found much that will interest engineers and 
contractors. Most of the designs are in steel, with a weight 
of from 8000 to 20,000 tons, The advantages and possible 
profits of such a structure are matters for the promoters, but 
we believe that the capital is already assured. 








LITERATURE. 


English Sanitary Institutions. By Sir Jonn Sion, 
K.C.B. Cassell and Company, Limited: London, Paris, 
New York, and Melbourne. 1890. 

Awone the rising generation of Englishmen, how few 

are familiar with the name of Sir John Simon, the first 

appointed Officer of Health to the City of London, and 
afterwards the Medical Officer of Health of the Privy 

Council. With many marks of honour, gained by long 

and distinguished service in sanitary aud medical science, 

Sir John has retired into private life, whence he has just 

sent forth a book which may serve to remind the world 

that the veteran now verging on fourscore years still 
lives, and takes a keen interest in those matters which 
relate to the public health. The work is one in which 

“English Sanitary Institutions" are reviewed in their 

course of development, and in some of their political and 

social relations. ‘The career of Sir John Simon has admir- 
ably adapted him for inditing such a record. In addition 
to the appointments already mentioned, he has occupied 
the position of Medical Officer to the General Board of 
Health, and subsequently has held a similar post in con- 
nection with the Local Government Board. His City 
appointment dates back to the year 1848, and his retire- 
ment from office took place in 1876. His public career 
commenced at a time when the sanitary condition of the 
people had become a matter of general interest. He is 
able to bear testimony to the valuable services rendered 
by Sir Edwin Chadwick, Dr. Southwood Smith, Dr. Farr, 
and others, who for long years toiled in the same field, 
some of whom are in danger of being forgotten amid the 
hurry and rush of this feverish age. But a mere retro- 
spect of his own life period, and even a survey of the last 
few centuries, is not sufficient for the complete treatment 
of the subject which Sir John Simon thus brings before 
us. As there was a time before the flood, or as there 
were heroes before the days of Agamemnon,.so Sir John 

Simon goes back to the pre-historic period, and indulges 

m conjecture as to the first rise of sanitary institutions. 

He thus seeks to trace “human sanitary endeavour” to 

its fountain head. The first law of nature doubtless had 

Some effect even on the troglodyte flint-chipper; but 

social institutions could only have obtained birth, even 

in the most embryonic form, when men began to 
aggregate into communities. Food supply would serve 
as the basis and occasion of some kind of rule and 
regulation. The value of a water supply that should 
be both abundant and easy of access would govern the 
choice of a site for a human settlement, and the artificial 
conveyance of water would come next. As regards the 
quality of the water supply, it is truly said that “we 
cannot know whether our pre-historic ancestors were at 
all fastidious in preferring the clean to the unclean.” In 
the course of time, as men multiplied and communities 
grew larger, the primitive water supplies would become 








disagreeably polluted, and some artificial methods would 
follow. But the great drainage works and aqueducts of 
ancient Europe may not have been the direct outcome of 
any distinct sanitary teaching. Convenience was the 
first consideration, and it has been left to a later age to 
establish the close connection between physical purity 
and the maintenance of human existence. According to Sir 
John Simon and other sanitarians, we are still a long way 
from having learned this lesson perfectly. There was a pro- 
cess of preparation in the eighteenth century, when the 
rinciples of humanity—or, as Sir John expresses it, new 
umanity ’—began to permeate British politics. The laws 
of health were becoming appreciated, and the preventi- 
bility of disease was receiving recognition. Yet the Legis- 
lature moved not. Eveninthe present century there was 
—with slight exceptions—a lack of parliamentary action 
for sanitary purposes until after the death of William 
IV. During the reign of that sovereign, Asiatic cholera 
invaded the kingdom, entering by way of Sunderland in 
the autumn of 1831. Alarm was excited, precau- 
tionary rules under the Quarantine Act were promulgated, 
and a consultative Board of Health was established. A 
few months later on a new Central Board of Health 
took the place of the former body, and set a certain 
amount of machinery in motion, including the crea- 
tion of local Boards of’ Health, and the appointment of 
inspectors. But the Sentral Board had no authority to 
do more than “ advise,” except that the Government, on 
the strength of certain provisions in the Quarantine Act, 
issued two Orders of Council expressed in terms of com- 
mand, so as to enforce some of the recommendations of 
the Board. The chief gain consisted in the fact, that 
the cholera visitation began to create among intelligent 
persons an enlightened conviction as to the sanitary con- 
ditions under which the mass of the people were living, 
and which constituted a peril to the entire community. 

The modern demand for sanitary reform is considered 
by Sir John Simon to date from the year 1838. We have 
therefore only to look back half-a-century in order to trace 
the practical development of a movement which has done 
so much to shape the local government of the country. The 
ten years following on from 1838 were characterised by a 
great spirit of inquiry as to the sanitary condition of the 
towns. After much had been learned on this point, the 
Nuisances Removal and Diseases Prevention. Act was 
passed, applying equally to the metropolis and all parts 
of the country. At the same time, the more ambitious 
statute, designated the Public Health Act, came into 
existence, but applied only to places outside the metro- 
polis. Under the powers of this latter Act, the General 
Board of Health was formed; and if all the promise of 
that epoch had been fulfilled, there would be little left to 
be done in the present day in the shape of sanitary 
improvement. But the law has had to be revoked, and 
amended, and re-constructed, and yet it is confessedly 
incomplete ; neither are our towns and villages as yet 
altogether in that state which is considered essential to 
the health and well-being of the inhabitants. Sir 
John Simon is far from winding up his history with 
a note of triumph. ‘Things are not yet as they 
should be, though there is an immense advance com- 
pared with the situation at the commencement of the 
Victorian era. Looking back we have also to recognise 
the unfortunate occurrence of certain failures among 
the hygienic plans of the General Board of Health. The 
sanitarians had to learn as well as to teach. Serious 
outbreaks of disease occurred in certain places sewered 
and water supplied under the Public Health Act. There 
was undoubtedly a large balance on the right side, but 
there was most noise where there was a breakdown. 
Concerning the water supply and drainage of the 
metropolis, the General Board of Health made some very 
sweeping proposals, such as the Government positively 
refused to accept. Still Sir George Grey went far enough 
to bring in a Bill proposing that the existing water 
companies should be consolidated into a single self- 
governing body, bound to give a constant supply of water, 
and bound to obey such directions as the Secretary of 
State might impose for deriving water from new sources. 
The Bill passed the second reading, and was referred to a 
Committee, which at the end of the session reported the 
evidence it had taken. Next year witnessed the passing 
of the Metropolis Water Act of 1852. ; 

On the question of the London water supply, Sir John 
Simon seems to failin taking due cognisance of recent facts. 
He speaks of the Act of 1852 as if it were the latest piece 
of legislation on the subject, thus ignoring the Act of 
1871. Complaining of the “ little fastidiousness ” which 
prevails in the popular mind as to the domestic and com- 
mercial arrangements which affect the supply of drinking 
water, Sir John goes on to say, ‘‘Now and then, no 
doubt, may be heard an expression of mild surprise, that 
water which purports to be ‘filtered’ under Act of 
Parliament has much of the aspect of third-class ditch- 
water, or is found to have plugged its service-pipe with 
some live or dead body of an eel.”” We must confess to 
a feeling of rather more than “ mild surprise ” in reading 
this passage. We should like to know what Mr. 
Crookes has to say to it, or even Dr. Frankland, or his 
son, Dr. Perey Frankland, or the Metropolitan Water 
Examiner, Major-General A. de C. Scott. The last 
annual report by Dr. Frankland shows that during the 
year 1888 every sample of river water drawn from 
the mains was “clear and bright.” Commenting 
on this fact, Dr. Frankland says: “The contrast between 
the appearance of these river supplies in 1868 and that in 
1888 is very striking, and affords the strongest evidence 
of the improvements which have been made in the 
methods of purification since the attention of the com- 
panies was prominently directed in these reports to the 
defects in their storage and filtration.” We hear nothing 
now of “living and moving organisms; and the bac- 
teriological researches of Dr. Perey Frankland showed 
long ago how enormous a reduction‘was effected in the 
number of micro-organisms as the water passed through 
the filter beds. The curious fact often presented itself, 
that the water supplied from the deep chalk wells of the 





Kent Company contained more microbes than the water 
furnished by the companies drawing their supplies from 
the Thames and the Lea. Sir John Simon is not a 
stranger to the official reports of General Scott, as he 
endeavours to incriminate the London water supply 
by referring to the report for September, 1888, 
concerning which certain other remarks might be 
made, showing something in favour of the companies. 
Sir John assuredly ought to know that in the autumn of 
1887, a report was presented by General Scott and Mr. 
Power, proving beyond question that the eels which had 
been the source of so much trouble and annoyance both 
to the East London Company and to the consumers, had 
nothing whatever to do with the filter-beds, the creatures 
having found their way intothe water after it had been 
filtered. The manner of their intrusion having been 
detected, the eels were effectually excluded from that time 
forward, and the phenomenon has long ceased. It is to 
be regretted that Sir J. Simon should display so imperfect 
an acquaintance with his subject, as to cite the exploded 
“eel scare” in proof that the filtration prescribed by Act 
of Parliament is inefficiently performed. In regard to the 
general character of the London water supply, Sir John 
appears to be living in the past, and describes as current 
facts a state of things which existed more than twenty 
years ago. If censure is deserved anywhere, it is merited 
by Parliament itself, which has prevented the directors 
of the Grand Junction Company from carrying out its 
scheme for an intake above Windsor, a project strongly 
recommended by General Scott, who gives the history of 
the affair in the report to which Sir J. Simon has made 
reference in support of his extravagant complaint. 
Leaving the question of the London water companies, we 
may have more confidence in following Sir J. Simon in 
his strictures on the Local Government Board. His 
connection with that department ceased in 1876, at 
which time he also retired from the post of Medical 
Officer under the Privy Council. He now complains of 
the general inaction of the Local Government Board and 
the purely clerical nature of the Presidential reports. 
Granted that during the last forty years there has been, 
on the whole, a large reduction in the mortality from 
zymotic disease in this country, it is asked, ‘‘ What have 
the annual reports made known as to the non-contribu- 
tories to that reduction?” Sir J. Simon implies that 
there are districts where little or no improvement has 


taken place, and where positive laws as to sewerage, 


water supply, and nuisance removal have been practically 
ignored by the local authorities. The conclusion arrived 
at is thus expressed :—‘ The President's not telling what 
most needs to be told of the sanitary districts of the 
country means, no doubt, that he is unpossessed of such 
information, and implies but too plainly that he has been 
without means of exercising, except in a desultory and 
most imperfect way, the influence which his office was 
meant to have.’ An exceptional activity is allowed to 
have taken place during the cholera alarm of 1884-86, 
and the inspectorial work connected with the ‘“ Cholera 
Survey ” is the subject of warm commendation. Finally, 
we come to the passing of the Local Government Act of 
1888, and the establishment of County Councils. Sir J. 
Simon is particularly anxious that the Government 
should exercise a controlling power over the local 
authorities, so as to provide against neglect and abuse in 
local sanitary administration. It appears, however, as if 
the Government were rather anxious to divest itself of 
such responsibility, though it is thought very unlikely 
that Parliament will permit such an abdication. 

Notwithstanding the inertia of the Local Government 
Board during a series of years, Sir J. Simon takes en- 
couragement in noting that the drawback thus presented 
has not had power to reverse the generally advancing 
tide. In spite of every hindrance, the total of our past 
half-century’s progress in sanitary knowledge and 
government is asserted to be such “as will make the 
Victorian period memorable for future history.” Itis also 
observed as a peculiarly gratifying fact, that an influence 
has thus been exercised far beyond the limits of the 
United Kingdom. This has been felt not only in the 
Colonies and other transmarine parts of the British 
Empire,.but also in countries under other Governments. 
To this we may add a statement that English engineers 
and capitalists are carrying out large sanitary works in 
foreign countries, where a few years ago any enterprise of 
such a nature would have been thought utterly out of the 
question, as contrary to the habits and instincts of the 
people, and altogether in opposition to the policy of their 
rulers. Even in oriental countries this remarkable change 
is to be observed, and England is in this respect exercis- 
ing a power none the less real because free from any 
political motive. 
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NOTES ON A NEW COMPOUND STEAM TURBINE.! 


motor which you kindly permit me to show you is a 


E new A A 
THE It has six compoundings, and conse- 


yound steam turbine, 


ay uses the steam six times over; but the method of its 
. traction would have permitted any desired number of com- 
cons 


Its weight, as it stands, is 681b, It has been used to 
an elevator, a pump, a dynamo. When running the elevator 

it developed 4450 Koot-pounds of work for each pound of steam 
- sasat®> At this rate 701b. steam pressure performs about 10- 
i power of work, The consumption of boiler feed-water 
= uired to run the turbine at 70 lb. pressure is 585 1b. per hour, 
but the net evaporation is fully 20 per cent. less than this, or 
468 1b. per hour, if two calorimeter tests, taken at another time, 
correctly show the average dryness of the steam, The a, 
tion of steam per actual horse-power per hour would then be 471 4 
Very recently this turbine has been coupled to the lighting 
dynamo at the Chisholm Steel Shovel Works, and with 70 Ib. of 
yressure in the steam chest, it has run the thirteen arc lights of 
the works at their full brilliancy. The speed of the turbine when 
running the elevator was 21, revolutions per minute ; when 


poundings. 





ing the dynamo with a thirteen-light current the speed was 
running +000 and 17,000, 


between 16, In each case the speed was reduced by 
SCALE 


£__-7__$_F 


partitions. All tongues bottom in their grooves, but they are 
separated from each other at the sides by annular spaces, the 
grooves being considerably wider than the tongues, Each tongue 
upon discs is cut slantingly across at regular spacings by steam 
passages, analogous to the guide-plate vents of water turbines; 
and similar passages, but inclined oppositely to these, cut across 
the wheel tongues, like the bucket vents of water turbines. The 
wheels W W have long hubs, inward projecting; and the bore 
through the flange discs F F is large enough to leave annular 
steam passages around the hubs. e hubs clamp a plain dise ¢ 
between them on the spindle midway of the steam chamber, and 
this dise runs with equal clearance between the stationary rings 
rv. These two clearance spaces are the two steam ports, as shown 
by the arrows in Fig. 2. 

Each port supplies only its own wheel with steam, which flows 
inward to the wheel hub, then along the annular space surround- 
ing the hub to the inner series of buckets. These deflect its 
course, check its velocity, and receive impulse by the reaction. 
The checked steam is then easily reversed in its direction by 
passage through the first series of stationary chutes, which have, 
as in every series, a much larger aggregate area of discharge than 
the adjacent bucket vents. While the steam is passing through 
the chutes expansion is accelerating the velocity of the flow, to be 
again checked by reaction upon the second series of buckets, And 
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STEAM TURBINE. 


gears at an undetermined waste of power. Without gears, but by 
direct couplings, the turbine has successfully run a specially con- 
structed rotary pump at a working speed of about 10,000 revolu- 
tions per minute, and the power developed was apparently as 
great as at the higher speed with gears. The speed of highest 
efficiency is theoretically more than 25,000 revolutions per minute, 
if the half velocity of the issuing steam determines the best 
velocity of the wheels ; but I suspect that other factors enter into 
that problem, and that satisfactory work may be done over a large 
range of speeds, 

The spindle and propeller wheels which I hold in. my hand con- 
stitute the entire running pore of the pump, There are two 
propeller wheels, a right and a left, mounted on a single shaft. 
Fach wheel weighs 6} 0z, The total weight of wheels, spindle and 
I will 





coupling to connect them with motor spindle, is 2]b. 3 0z. 
not say just how much water 
these wheels throw perminute 
througha 3in. nozzle, but it is 
more than 20 barrels. 

The power of the steam 
turbine is explained by the 
principle that a jet of steam 
blowing into a vacuum will 
throw its whole energy into 
momentum. If therefore, a 
turbine could be made which 
would utilise the entire mo- 
mentum of the steam jet it 
would be equal in efficiency 
to a theoretically perfect 
piston engine. But the ex- 
treme lightness of steam com- 
pels a greater speed of motor 
than has ever been success- 
fully used ; and the elasticit 
of steam, as contrasted wit 
the non-elastic nature of 
water, compels the compound- 
ing of the steam turbine, 
though compounding the 
water turbine would destroy 
its efficiency ; for the 
tum of the steam, though 
checked by the first series of 
buckets, recovers itself in- ; 
stantly by expansion, and —S—— 
must be hecked again and ir 
again, by successive series of Lae 
buckets until the steam has i 
spent its expansive force, 

Professor Webb, of the 
Stevens Institute of Techno- 
logy, says that the steam tur- 
bine may develope mechani- 
cal energy ‘with a high 
degree of economy,” — that the difficulties of mecha- 
nical construction can be overcome. He says also, ‘The advan- 
tages of a successful turbine are too apparent to need mention, and 
Lhope to hear of progress in this direction.” 

Whether my new turbine is along this line of progress you may 
better judge after the following description:—Fig. 1 is an end 
elevation of the motor without the cover and end wheel. The lay 
out of the stationary chutes, or guide plates, of the turbine is 
shown in full lines, ‘Dotted lines show the wheel buckets. Fig. 2 
is a longitudinal section of the motor. The arrows show the direc- 
tion of flow of the steam. 

The interior of the shell is divided into three chambers by two 
partitions PP parallel with the covers, The central chamber A 
receives live steam by the steam pipe entering at the top. The 
chambers BB next to the covers are for exhaust steam, which is 
ea ay from both chambers through a single exhaust pipe E, 
which leads from a connecting passage between the chambers. 
The driving spindle D is concentric with the chambers, and is | 
journalled in the hubs of the covers, It carries at the inner end | 
of each exhaust chamber an aluminium bronze wheel W W of 
about 5hin, diameter, whose inner face has six circular tongues 
and grooves concentric with the wheel. Into these engage similar 
tongues and f= cut upon the outwardly presenting faces of 
flange discs FF, which are secured by screw threads into the | 
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oi By J. H. Dow. Read before the Civil Engineers’ Club, of Cleveland | 
ctober Sth, 1889. Reprinted from the Journal of the Association of | 
Engineering Societies, 


so, check by reaction, and acceleration by expansion, alternate, 
until finally the spent steam escapes from the circumference of the 
wheels into the exhaust. 

An extremely slight end play is given to shaft, wheels, and 
central disc, so that any disturbance of steam balance upon the 
opposing wheels will crowd the central disc toward one or other of 
the stationary rings yr. This movement partly closes the port 
leading to the overpressed wheel, at the same time opening wider 
the other port, and the equilibrium restores itself. In practice, an 
end play to the shaft and wheels of 005 of an inch is sufficient to 
prevent frictional contact of wheels against their seats. 

The annular spaces between buckets and stationary vents insure 
constant flow of steam and its even distribution around the circum- 
ference at each compounding ; and whenever the speed of the 
wheels is below the normal, due to the velocity of the outflowing 





STEAM TURBINE. 


steam, there will be a circular rush of steam around these annular 
spaces, which will impinge against the buckets and thereby assist 
to propel them. Hence the annular spaces enlarge the range of 
effective speeds, 

The advantages claimed for this compound steam turbine are— 
extreme simplicity, compactness, lightness, and cheapness; 
freedom from friction, and perfect steadiness of pull with conse- 
quent smoothness of action ; also, extraordinary storage of power 
in the momentum of steam wheels—about 10,000 foot pounds— 


| giving unusual steadiness under sudden changes of load.?__ In com- 


parison with the reciprocating piston engine the steam turbine has 
the advantage that no part is subject to alternate heating and 
cooling ; hence, steam expansion operates under more favourable 
conditions, and may give better results. The turbine may use the 
highest steam pressure with advantage, for its normal speed under 
high pressure dense steam does not greatly exceed the speed 


| required for the rarer steam of low pressure. The gyroscope 


principle is extremely developed by the steam turbine, and may 
yet be utilised with startling effect. But undoubtedly the first 
call for the perfected steam turbine will be to run the dynamo by 
direct couplings. 

Fig. 3 is from a photograph of the motor and reducing gears 
which drive the dynamo. e motor is the cylinder with bulging 
covers at the right-hand end of the bed-plate. In line with the 
motor-driving spindle, and coupled with it, is a small pinion, not 





2 A 1000 Ib. fly-wheel of usual proportions, running 150 revolutions per 
minute, would store about 8000 to § foot-pounds, 





seen in the cut, which runs between the two wide triple-toothed 
gears at the right of the train and engages in both. e power is 
then transmitted, half by one gear shaft and half by the other, 
to the pinions at the left of the train, both of which drive the gear 
between them with its shaft. This shaft runs at the speed of the 
dynamo, whose armature it drives by direct coupling. The total 
weight of motor and gears, mounted as shown, is about 400 Ib. 
The floor space occupied is 2ft. 9in, by 1ft. Gin. Ata not distant 
future day you may receive a report of tests of the efficiency of 
this turbine more accurate and reliable than any which I can give 
you. 








HOT CROWN SHEETS IN BELPAIRE FIRE- 
BOXES. 

THE accompanying illustrations of the interior and exterior fire- 
box of a locomotive indicate in a striking way some of the valuable 
features of the Belpaire type. They show a fire-box which wis 
heated by a careless engineer and fireman running a high-cl: ss 
engine on a first-class road. Such accidents may happen on any 
road, and the purpose of the illustrations is not to call attention to 
the accident, but to raise points in favour of the Belpaire fire-bor. 
That the road in question is using good material in its fire-boxes ‘s 
easily understood from the appearance of the cuts. This material 
was heated so hot that the stay bolts pulled out of the crown shect, 
and the crown bent downward, as indicated, about lft. withovt 





EXTERIOR BOX. 


showing a fracture at any part of the corners or sides of tne box, 
and no harm was done to the engine, or to the engineer or firemar, 
As fast as the stay bolts pulled out the steam escaped, doing 
nothing more than to put out the fire. The threads on the stay 
bolts were in just as good condition as when originally made. The 
threads in the sheets were pulled out of shape. 

There is some reason to believe that, in a case of this kind, if 
the fire-box crown had been supported by crown bars, the results 
would have been a disastrous accident, as the engine was running 
at the time. There can be but little doubt that this is a fair repre- 
sentation of the results which must follow in any case of a hot 
crown sheet in a locomotive boiler made with a Belpaire fire-box 
when the sheets are made of good material, and that fact indicates 
that one of the strongest claims in favour of this kind of box is 
that it is safer than the ordinary box supported by crown bars. Its 





INTERIOR BOX. 


accessibility can be readily understood from the view of the 
interior of the outer box, and also there can be seen how much 
less labour is required to remove scale in the case of Belpaire than 
in the case of the ordinary forms. Those who are not familiar 
with the construction of the Belpaire fire-box will here find a good 
illustration of the arrangement of the stays. The peculiar appear- 
ance of the sheets of the interior box is due to the teeesbtion. 
The steel used in this boiler was thoroughly tested by the mecha- 
nical department of the road before it was put into use, and 
equally good results are being obtained with all materials for boilers 
on that road, because a high standard has been adopted, and by 
close inspection the manufacturers are kept within the specified 
limits.— Railroad Gazette. 








DEATH OF Mr. W. H. SNELL, M.I.E.E.—The last number of the 
Electrician contains the following:—‘‘ Upon the editorial staff of 
the Electrician this week devolves, perhaps, the most painful duty 
that men placed in their position can be called upon to perform. 
They have to announce the untimely death of their esteemed friend 
and chief, who, after a lingering illness, expired, under his father’s 
roof at Tiverton, on Wednesday night, at the early age of 31. The 
loss we have sustained will be appreciated even by readers of the 
Electrician, who recognised him only by his writings in these 
columns; but to those who knew him personally, any expressions 
of regret from us will sound poor indeed—for William Henry Snell 
was a man, both intellectually and socially, of whom it is hard to 
speak except in terms of seeming exaggeration. Great as is our 
loss, the loss sustained by the electrical profession is still greater, 
for our late editor was acknowledged among his confréres as one of 
the most brilliant and talented young men of the day.” 
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LEGAL INTELLIGENCE. 


HOUSE OF LORDS. 


Before the Lond CHANCELLOR, LorD Watson, LorD HERSCHELL, 
and LORD Morris.) 
CHARLES 8S. WINDOVER, LIMITED, t% MORGAN AND CO., LIMITED. 

THIS was an appeal from a decision of the Court of Appeal 
affirming an order of Mr. Justice Kekewich in favour of the 
respondents. 

Mr. Moulton, Q.C., and Mr. Cutler appeared for the appellants ; 
and the Attorney-General, Mr. Aston, Q.C., and Mr. Chadwyck 
Healey for the respondents. 

The action was brought by the respondents to restrain the alleged 
infringement by the appellants of a patent, of which the former 
are proprietors, for the improvement of carriage springs by means 
of a combination of elliptical and C springs, by which all the com- 
fort and ease afforded by the genuine C springs are secured to 
the occupant of a carriage without its being necessary to have a 
perch to connect the fore and hind axles. The court below decided 
in favour of the validity of the patent, which was impeached by 
the appellants on the ground that the alleged invention was not a 
proper subject-matter for a patent, inasmuch as it was merely the 
application of an old spring in an old manner to a purpose analo- 
gous to or in all material respects identical with one to which it 
had been applied before the date of the alleged patent. The 
appellants appealed. 

At the conclusion of the arguments, their Lordships reversed the 
decision of the court below with costs, being of opinion that the 
invention in respect of which the patent was claimed was not 
patentable. 

Judgment reversed with costs, 








THE INSTITUTION OF CIVIL ENGINEERS. 
(Continued from page 191.) 


RAILWAY BRIDGES. 

If, THE CoNsTRUCTION OF THE DUFFERIN BRIDGE OVER THE 
GANGES AT BENARES, by Mr. F. T. G. Walton, C.LE., 
M. Inst. C.E. , 

The Dufferin Bridge was constructed by the Oude and Rohil- 

kund Railway Company, in order to connect their line with the 

East Indian Railway, and was the fourth bridge erected by 

the same company across the G The site of the bridge 

was immediately Foe the ancient city of Benares, where the 
river was confined in a comparatively narrow and deep channel, 
the left bank being formed of a thick bed of clay which resisted 
the abrasion of the stream, and which extended below the river 
bed as far as the middle of the channel, while the remainder of 
the bed and the right bank were formed entirely of sand extend- 
ing toa great depth. In the rainy season the river was subject 
to floods risi Fort. above lowest river level, and submerging 
the district on the right bank for a distance of five or six miles 
inland. But from the cessation of the rains in October the 
stream generally fell gradually until the recommencement of 
the rains in June. During the dry season the current lessened 
by degrees, until its velocity was not more than one mile an hour, 
and the channel then silted up considerably ; but during the rains 
the velocity of the current was pine oe A fifteen miles an hour, 
and the bed was sometimes scoured to a depth of 70ft. below low- 
water, or 120ft. below flood-level. The bri consisted of seven 
spans of 356ft., and nine of 114ft.—from centre to centre—and was 
built for a single line of 5ft. 6in. gauge. The railway was carried 
between the main-girders of the large spans, and on the top of the 
girders of the smaller spans. The height from low-water to rail 
level was 79ft., and the clearance under the main spans at highest 
flood was 45ft. A metalled road, 22ft. in width, was provided at 
rail level, and was used for cart traffic between the passage of 
the trains. A footway 5ft. wide was carried on cantilevers outside 
the main girders, on each side. Both abutments were built as 
block houses to contain troops for the military defence of the 
bridge. The river piers carrying the 356ft. spans were each 
founded on a single well of elliptical shape, 65ft. across the major 
axis, and 28ft. across the minor axis. For each well an iron caisson, 
of similar elliptical form, was provided, the height of the caisson 
varying from 10ft. to-50ft., according to the depth of water 
in which the pier had to be built. The caissons were con- 
structed with three internal excavating chambers divided by 
cross walls 5ft. in thickness, and surrounded by the ellipti- 
cal wall of the caisson, which was also 5ft. in thickness. 

The outer shell was vertical throughout, while the inner 

skin inclined inwards from the base fat an angle of 45 deg., thus 

forming a cutting edge, which was strengthened by a cast-steel 
shoe lJin. thick. Three of the piers were situa on, or very 
near to, the dry bank of the river, and these wells were sunk to 

a depth varying from 48ft. to 133ft. below low-water. The re- 

maining four caissons were built on pontoons and lowered to the 

bed of the river, and were sunk by means of Bruce and Batho’s 
dredgers worked from staging erected on the pontoons, the 
depth of these foundations varying from 62ft. to 141ft. below 
low-water. The wedge-shaped portion of each caisson, above 
the cutting edge, was filled in with cement concrete; and 
above that height the «mae between the inner and the cuter 
shells was filled with brickwork in mortar. Above the top of 
the caisson, the brick wells and cross walls were carried up in 
similar elliptical form, and the work was bonded with the 
brickwork below by an iron crate of angle bars contained within 
the thickness of the walls. In sinking through the at depths 
above mentioned, it was frequently found that the well ex- 
hibited a tendency to cant over in one direction or another ; 
but this tendency was corrected without any great difficulty, and 
the wells were successfully got down in their true positions with 
no greater divergence than 6in. in any case. Two of the 
wells, when passing through a hard stratum, canted over 
considerably from the vertical. No. 6 was 4ft. Qin. out of 
perpendicular when 109ft. in the ground, and No. 7 was 

oft. 3in. out when 135ft. in the ground. To right these wells a 

weight of about 1000 tons, in rails, was first brought on so as 

to cause the greatest pressure on the high side. The earth 
outside the well was then excavated, on the side towards which 
the well was leaning, leaving the slope of the excavation at 

1 to 1. This slope was covered with wooden sleepers, on which 

rails were laid in the direction of the slope 6ft. apart. Again, 

on these rails were laid cross-sleepers close together, and the 

whole excavation was then filled in with bricks, forming a 

wedge-shaped mass which pressed continuously against the 

side of the well as it sank. In this way No. 6 was 
brought upright while sinking only 5ft. 8in., and No. 7 was 
righted in sinking 20ft. The main girders were entirely of 
steel, the allowed working stress being 64 tons per square inch. 

They were 355ft. 6in. in length, with a uniform depth of 35ft. 4}in. 

The lattice work consisted of vertical posts and inclined ties crossing 

three bays at an angle of 45deg. The weight of a pair of main 

girders was 491 tons, and of the complete spans 746 tons. For the 
erection of these girders the smaller girders for the 114ft. spans 
were used to form a temporary bridge of three spans extending 
acrosseach opening, and carried upon twotemporary piers consisting 
of twelve iron screw piles driven into the bed of the river. The piles 
were braced together above water level ; but in some cases they were 
situated in 65ft. depth of water, and to insure the stability of the 
temporary pier the group of piles was embedced in a raised mound 
of sand contained between walls of sand-bags. The cost of erecting 
one of the large spans was Rs. 57 per ton. The execution of the 
works gave employment to a large number of natives, as many as 
seven thousand having been employed at one time. The bridge 
was the joint design of Mr. Hederstedt, the company’s chief 





engineer, and Mr. Batho, their consulting engineer in England 
Mr. W. H. Barlow, Past-President Inst. C.E., having been consulted 
in the first discussion and arrangement of the design. 








‘NOTES IN PARLIAMENT. 


THE following subjects have occupied attention in Parliament 
during the past week :— 

Provisional orders to supply electricity.—Mr. Causton asked the 
President of the Board of Trade whether the Board had deter- 
mined, without inquiry into the circumstances of the case, not to 
proceed with any applications for provisional orders to supply 
electricity if the locad authorities refused their consent, and thus 
to ignore the power vested in them by section 1 of the Electric 
Lighting Act, {ses, which provided for dispensing with such con- 
sent. Sir M. Hicks-Beach in reply said no such determination has 
been arrived at. In view of the sessional orders of Parliament, 
the Board of Trade informed promoters of ‘Ny “eg orders that 
they could not proceed with applications unless the consent of the 
local authority was produced by February 25th. Where, however, 
as has already been the case, the promoters request the Board of 
Trade to dispense with such consent, their applications will be 
carefully considered, and if there appear to be exceptional circum- 
stances connected with the refusal of the local authority, an 
inquiry will be held. 

nspection of reservoirs and waterworks.— Mr. Stanley Leighton 
oat es President of the Board of Trade whether, in view of the 
increasing number of reservoirs and waterworks now being built 
in this country and of the danger to life and property resulting 
from any insufficient construction of the retaining walls, the 
Government would take steps to provide some system of EN 
similar to that now in force with regard to railroads. ‘Sir M. 
Hicks-Beach : There might be danger to life and property if such 
works as are referred to in the question were +4 wy amt con- 
structed, but it seems to me that such danger would be local in its 
origin and effects, and wholly different in its nature from the 
danger possible from the improper construction or administration 
of railways. If it were deemed necessary that there should be 
statutory inspection of such works, I think it should be conducted 
by officers of the County Council rather than of a department of 
the State. 

The removal of sewage sludge.—Major Rasch asked the President 
of the Local Government rd whether he was aware that in 
instructing for Tender Sewage Sludge, page 8, section 13, issued 
by the London County Council, the contractor was empowered, on 
the authority of the engineer, to deposit sewage in places other 
than thé mouth of the Thames, presumably at his discretion on the 
Essex coast; and whether the Local Government Board would 

rmit such action on the part of the London County Council. 

ir. Ritchie: I am informed that the London County Council, in 
advertising for tenders for the removal of sew sludge, do not 
contemplate that the sludge shall be discharged into the sea at 
points nearer to the shore than the places where it has been dis- 
charged hitherto from the vessels belonging to the Council. The 
object of advertising for tenders is, that pending the consideration 
of the whole question of the disposal of the London sewage, tempo- 
rary arrangements may be made for the removal of the sludge 
without the large expense of providing new vessels for the purpose. 
It was considered necessary to provide in the tender for the dis- 
charge of the sludge at such points as the engineer of the Council 
should indicate, but the places named will be subject to the direc- 
tion of the Trinity House, and there will be no change in this 
respect from the course pursued throughout the last six months. 








LEEDS ASSOCIATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN. 


AT the ordinary monthly meeting of the Association on the 27th 
ult., Mr. J. A. Tempest gave an account of his visit as representa- 
tive of the Leeds Association to the anniversary dinner of the Man- 
chester Association of Engineers on Saturday, February 8th, and of 
a visit to the works of the Manchester Ship Canal. He said that 
although it was not a new scheme, having cropped up at intervals 
during the past century, yet it was endeabtedir owing to the tact 
and ability of the late Mr. Daniel Adamson that the work had been 
undertaken. He on the 8th June, 1882, having convened a meet- 
ing of Manchester and District Merchants and neighbouring Mayors 
at his residence todiscusstwo schemes—one by Mr. Leader Williams, 
the present engineer to the Canal Company, and thé other by 
Mr. Hamilton Fulton, who proposed a tidal waterway follow- 
ing the course of the rivers Mersey and Irwell, and the Mersey 
and Irwell Navigation, and the two schemes were eventually 
submitted to the celebrated engineer, Mr. Abernethy, who decided 
in favour of Mr. Williams’ scheme, the great objection to Mr. 
Fulton’s scheme being the fact that the docks water-level would 
be some 80ft. to 90ft. below the ordinary level of the district, which 
would apply more or less throughout the district traversed by the 
canal. Me. Williams’ scheme, on the other hand, as 4 
adopted before ing the Houses of Parliament in August, 1885, 
is about 354 miles long from the Manchester docks to Eastham, 
where the canal joins the estuary of the Mersey some four or five 
miles above Liverpool; and the fall from the water level in the 
Manchester docks, to a level 14ft. 2in. above the old Liverpool 
— sill, is 60ft. 6in., this being negotiated by a series of locks as 

low :— 











= Distance . |Size of inter- 2. 
Name of Sizeof | : Size of Fall 
rom - medi: : 
lock... | from Man- ' large lock. | Mediate | small lock. | in feet. 
Miles. | ft. ft. m. \tt. n. 8 
— | 2° | 0x6 | 0x45 | — — |] 
Barton... 4 | 600 x 65 450 x 45 — -- aE) 
Irlam.._ .%! 8: | 600 x 65 450 x 45 _ _ 16 
Latchford . . 154 | 600 x 65 450 x 45 - — 16} 
Eastham .. 355 | 600 x 80 450 « 50 150 x 30 -- 


The minimum width of the canal at the bottom is 120ft., and the 
average width at the water-line is 172ft., while from Barton to the 
Manchester Docks—i.e., for two and a-half miles—the width is 
increased to 170ft. at the bottom, the minimum depth throughout 
being 26ft. Engaged on the work are 11,489 men and _ boys, 
ninety-six steam navvies—-including three German, four French, 
and fifty-eight Ruston and Proctor’s navvies—one large floating 
dredger, 169 locomotives, 5900 Wagons, 166 steam cranes, portable 
and other steam engines, 187 steam pumps, and 182 horses, the 
consumption of coal per month being 10,000 tons, while some 
8000 tons of cement are disposed of in the same period. There 
are well-executed railways the whole length of the canal on both 
sides, and the material is in no case conveyed more than a mile te 
a tipping station, while all the stone, of which there is a large 
quantity, is being used in other portions of the canal. He 
described particularly the method followed in constructing the 
docks, where, instead of the usual method of completely 
excavating and then building the dock walls, &c., trenches wide 
enough for the men to work in are made, leaving solid ground on 
each side, on which are laid rails for conveying materials, cranes, 
&c., and while the walls are being raised the interior is excavated. 
The dock walls are about 32ft. high in the following courses: 
about 20ft. concrete, faced with cement, some 2ft. stone, 8ft. blue 
brick, and a capping or quay stone 2ft. thick, the estimated cost 
being £36 per lineal yard. The Manchester and Salford Docks 
have an area of 114 acres, and there is a quay space of 152 acres, 
the length of quays being five and a-quarter miles. The three 
arms of the Salford Docks are respectively 1350ft., 1177ft., and 
828ft., the average length of the arms of the Manchester being 
571ft., yr at at Warrington there is a dock of twenty-three acres 
area, After a careful examination of the docks, Mr. Tempest, 
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accompanied by Mr. Gowrie, ex-President of th 
Association, proceeded to Barton, where the famous na 
duct constructed by Brindley to carry the Duke of Bik” 
water’s Canal across the valley of the Irwell, some 50rt 
above the level of the river, is still one of the wonders of engin t, 
ing enterprise, though doomed, as a swing aqueduct will shortly 
take its p ace to give the necessary headway for the ship canal 
some 75ft. being required. Here there will also be two hydraulic 
barge lifts, to take boats from the low level ship canal and de 4 
them in the high level canal, and vicé versa. He then = 
ceeded down the canal as far as the Irlam locks, and found i a 
portions of the canal apparently about finished, and no doubt with 
fair weather and freedom from serious accident, the year 189] will 
see the conclusion of this gigantic enterprise. This result is large] 
due to the foresight of Mr, T. A. Walker, who, like the pte, 
mover, Mr. D. Adamson, is unfortunately unable to see the wah 
accomplished, but his son-in-law, Mr. L. p, Nott, and Mr. Leade 
Williams, the engineer, will doubtless keep up the already splendid 
rate of progress, After a cordial vote of thanks had been accorded to 
Mr. Tempest, a paper was read by Mr. J. F. Elsworth, on 
“‘ Journals, Footsteps, and Thrust Bearings of Shafting,” in which 
the author put before the meeting, in a clear and concise manner 
the various conflicting and perplexing data as to the pressure pas 
the various kinds of bearings at given speeds, and giving deduced 
means and formule for each variety. Mr. Beauchamp Tower's 
experiments were admirably explained as far as they related to 
the subject of the paper, which was illustrated by wall diagrams 
&ec., which added, if possible, to the clearness of the author's 
remarks. An animated discussion followed, in which Messrs 
Moorhouse, Craister, Atkinson, Bowers, Lupton, Hargreaves, and 
Tempest engaged; and a cordial vote of thanks to the author 
brought the proceedings to a close. 








LAUNCHES AND TRIAL TRIPS, 


On Monday the s.s. Bona, a large steel screw steamer, which 
has been built by Messrs. Raylton, Dixon, and Co., Middle. 
brough, proceeded on her trial trip. This vessel has been built for 
the English and American Shipping Company under the manage- 
ment of Messrs. C. T. Bowring and Co., for whom it is the eighth 
vessel built by Messrs. Dixon. Her dimensions are as follows ;— 
Length, 307ft.; breadth, 40ft.; depth, moulded, 21ft. din.. with a 
deadweight carrying capacity of about 3600 tons. She is built 
with raised quarter deck, and has long bridge extending beyond 
foremast, thus forming partial awning deck. Her engines, which 
are by Messrs. T. Richardson and Sons, Hartlepool, of 190 nominal 
horse-power, having cylinders 22in., 35in., and 59in. by 39in., gave 
every satisfaction. The s.s. Bona has been built under the super- 
intendence of Captain Towell, inspector for the owners, and Mr.(, 
Jacobs, consulting engineer. After the trial the vessel proceeded 
direct on her voyage. 

On Saturday last Messrs. W. Doxford and Sons launched from 
their vard at Pallion a beautifully modelled steamer, built to the 
order of Messrs. Wm. Ross and Co., of East India-avenue, London, 
The vessel is of steel, with cellular bottom fore and aft, to Lloyd's 
100 Al class, and her dimensions are:—Registered length, 365ft.; 
breadth extreme, 44ft.; depth moulded, 30ft. The engines are 
the ordinary triple-expansion three-crank, by Messrs. Doxford, the 
cylinders being 27in., 44in., 72in., and 48in. stoke, supplied with 
high pressure steam from two double-ended boilers, which will give 
a mean speed of 104 knots loaded. She is fitted throughout with 
electric light by J. H. Holmes, Newcastle; steering gear amidships 
by Bow, McLachlan, and Co., Paisley ; steering gear aft by Crawford 
Bros., Monkwearmouth ; steam windlass by Emerson, Walker, and 
Thompson Bros., Gateshead; and five 7in. by 12in. winches by 
Welford Bros., of Pallion. The captain is housed in the poop aft, 
where there are also twelve berths for first-class passengers, of 
polished hardwood, neatly upholstered in best style by J. T. Cal- 
vert, of Sunderland. The officers and engineers are comfortably 
housed in the aft end of bridge, while the crew and firemen are 
berthed in the forecastle. 


On Saturday, the 8th inst., the Tyne Iron Shipbuilding Company 
launched a steel screw steamer which has been built to the order 
of Messrs. Kinghorn Brothers, of Liverpool, agents for the owners, 
Messrs, Wm. Howard, Smith, and Sons, of Melbourne, named the 
Time. The vessel will form a valuable acquisition to their already 
numerous fleet employed in the coasting trade of Australia 
During construction both vessel and engines have been under the 
superintendence of Mr. J. G. Kinghorn, of Liverpool. The vessel 
is of the following dimensions, viz.:—Length, 300ft.; breadth, 
4lft.; depth, 23ft., and is built under Lloyd's Special Survey to 
class 100 Al on the well-decked rule. This steamer has water 
ballast right fore-and-aft on the cellular system, and will be fitted 
with all modern improvements for the rapid loading and discharging 
of cargo, including two large donkey bellens, four double-cylindered 
steam winches and four steam whipping hoists, and has direct- 
acting steam windlass, steam-steering gear, and Hastie's screw gear 
aft. The engines, which are to be supplied by Messrs. Wigham, 
Richardson, and Co., are of the cipamnenivs type, having 
cylinders 23in. 37in., and 62in. by 42in. stroke, combining all 
modern appliances for economical working. Steam is supplied by 
two large boilers constructed throughout of steel and to Lloyd's 
requirements, and working at a pressure of 160 lb. 

The s.s. Coleridge, which is now owned by Messrs. Lamport and 
Holt, has been laid up for some time having new triple-expansion 
machinery fitted by Messrs. David Rollo and Sons, of Fulton 
Engine Works. Messrs. Rollo have also given a very complete 
renewal to all parts of the hull in the machinery space and deck- 
houses, while Messrs. C. Howson and Co. have effected great 
improvement in her saloon, having also added considerably to the 
deck accommodation. The vessel has been fitted with a refrige- 
rating machine by Messrs. Kilburn and Co., while an electric 
lighting plant has been fitted by Messrs. Holmes, of Newcastle. 

e main engines, which are Messrs. Rollo and Sons’ usual type, 
are on the three-cylinder three-crank arrangement, having all the 
pumps worked by links and levers from the centre engine. The 
cylinders are 25in., 39in., and 62in. diameter, having a stroke of 
48in.; they are fitted with double excentric valve gear. Steam of 
160 lb. pressure is supplied by two double-ended steel boilers, 
having a heating surface of over 6000 square feet. On Saturday, 
the 8th inst., the vessel proceeded on her official loaded trial trip, 
when her machinery was fully tested, and gave every satisfaction. 
On ordinary running the vessel is intended to average 12} knots on 
1500 indicated horse-power, burning 24 tons of coal, and from her 
performance this will be fully realised. After the trials the 
ship left the Mersey for Antwerp, from which port she ‘(sails 
with the mails for Monte Video on the 15th inst. 

On Saturday afternoon, the 8th inst., Messrs. Craig, Taylor, and 
Co., Stockton, launched another petroleum tank steamer, being a 
sister ship to the Petrolea, launched a short time since, and which 
has been giving such excellent results. Her dimensions are as 
follow a , 301ft.; breadth, 37ft.; depth, moulded, to spar 
deck, 26ft. e vessel has been built te the order of Mr. Alfred 
Suart, of London. She is divided into thirteen compartments, 
and fitted with cofferdams to promote safety. The bunkers are 
also arranged to carry oil as fuel, and she is built to the highest 
class in Lloyd’s under special survey. She is rigged as a three- 
masted schooner, and fitted with Pepper’s steam steering gear. 
The engines have been constructed by Messrs. Westgarth, English, 
and Co., Middlesbrough, on the triple-expansion surface-condens- 
ing principle, with cylinders 22in., 35in., and 57in. diameter, and 
39in. stroke; two boilers 14ft. 6in. by 10ft. 9in. long, with three 
Purves’. patent furnaces, with separate combustion chambers, 
working pressure 160 Ib. per square inch. She has also Kirkaldy’s 
feed heater, Yaryan evaporator, steam turning and reversing gear 
with steam brake; indicated power in ordinary working, 1100 
horses. ‘The vessel is also fitted with very superior pumping 
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ts, and a magnificent installation of electric light by 
arrangomayward, Tyler, and Co., hydraulic and electrical 
- irs. of London. The wiring is carried out on the ‘‘ double 


ong principle, and the wires are thoroughly cased and protected 
throughout. This vessel has been specially constructed so that she 
ray carry cattle and also ordinary goods, her tanks being cut 
aon by special design of the builders, so as to admit of read 
loading and discharging of ordinary cargo. Her tanks have all 
been tested on the stocks on the usual extensive and important 
scale, and passed by Lloyd’s surveyor, She has been built under 
the superintendence of Mr. Joseph Bissett, the owner's represen- 
tative. This is the third vessel built by Messrs. om Taylor, and 
(o., for this special trade, aud they have another larger one of 
similar class now on the stocks, Before gliding into the water she 
was gracefully named the Ilimoff b Mrs. lerbert Taylor, of 
Wissahickon, Eaglescliffe, wife of the Junior partner. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


BusiNeEss this week continues to be almost at a deadlock in conse- 
quence of the several circumstances which are just now combining 
to unsettle trade. Had the Manchester Coal Conference been over 
in time for some definite result to have been announced before 
‘Change had closed in Birmingham to-day—Thursday—some relief 
to the existing quietude might have been afforded. As it is, how- 
ever, neither on 'Change at Wolverhampton yesterday, nor in Bir- 
mingham this afternoon was there any definite information before 
iron and coalmasters as to what the final issue of the coal trade dis 
pute was to be. The market, therefore, remained in much the same 
position as at the date of last report, although it must be admitted 
that where any alteration at all was manifest it was in the direction 
of greater weakness rather than of increased firmness, In fact, 
the cases in which buyers would accept less money than final 
quotations wére more numerous than a week-ago. Although there 
appears to be a general concurrence in the wisdom of upholding 
quotations, as far as possible, in the anticipation that the eurrent 
relapse may yet be safely passed through, it is yet an open secret 
that underselling is becoming pretty general, and, in fact, in some 
departments the market is almost disorganised and prices anyhow. 

A striking example of this state of things was afforded by the 
condition of Staffordshire pig iron. Producers have been 
endeavouring for some time past to uphold the quotation of 60s. 
to 62s. 6d. for cinder sorts, but this has now become purely 
nominal. Indeed, the justification for such a policy by sellers 
isa lame one. It is that since there is hardly any busi- 
ness stirring, and since whatever they ask seems to make no 
alteration in the current inactivity, they might as well 
quote good prices as not. It is, however, understood that 
such a figure for this description, although put forward 
with confidence, and obtained not many weeks ago, is at 
present quite out of the question. Where transactions are 
effected, ds. less than the lowest of the figures above quoted is 
being accepted, and an instance might be mentioned in which even 
lower figures than this will be taken, an offer having been made to 
sell 1000 to 10,000 tons of average forge iron at as low as 52s. 6d. 

ver ton for this year's delivery. Other descriptions of native crude 
iron are also considerably lower than a few weeks ago, although 
they have scarcely dropped to the same extent as have common 
qualities. At the same time quotations of from 72s. 6d. to 75s. for 
part-mines, and 87s. 6d. to 90s. for hot blast all-mines, may be 
described as at present off the market. 

As to outside brands, whilst 75s, to 76s. is still quoted nominally 
for Derbyshires and Northamptons, and 80s. for Lincolns, no one 
thinks of buying at the price, and very considerable reductions 
have to be made if any orders are to be booked. . 

Sheets continue depressed. Although the Association quotation 
for black sheets remains officially unaltered at £10 5s, for singles, 
and £10 15s, for doubles, yet it is no secret that makers are just 
taking what they can get. So wofully, indeed, has the market 
tumbled down, that there are instances where doubles can be 
bought at as low a figure as £9 12s. 6d. 

The bar trade remains active as far as best descriptions are con- 
cerned, and the standard price of £9 10s. for marked brands is 
firmly upheld. Merchant sorts are in scarcely so good request at 
£8 10s, to £8 12s, 8d., whilst common are obtainable at as low as 
£7 lds, 

Inquiries are coming forward for cotton ties, and the makers of 
gas strip are offering a steady amount of business. Tin plates and 
rods are inquired for, chiefly by shipping merchants. 

The demand for steel is fairly active, with firm prices, manu- 
facturers being pressed to make quick deliveries. 

The hardware trades continue in a fairly satisfactory position, 
the open weather having a beneficial effect upon those depart- 
ments which derive profit from building and agricultural 
operations. There is not very much doing for shipment; still, 
fairly satisfactory lines continue to be received from the Continent 
for general hardware, and business with the States amd the Cape 
is also pretty good. The Australian and New Zealand demand, 
however, is flagging, and financial difficulties in South America 
continue to affect business in that part of the world. 

Travellers are sending home fairly good orders from London and 
the North for horticultural tools and cabinet brassfoundry, whilst 
japanned ware manufacturers have plenty to do in most depart- 
ments of their business, including bath po | toilet ware and trunks. 
In gastittings, bedsteads, and some other branches buying is still 
proceeding with caution, while electric lighting appliances are in 
excellent demand. Labour questions continue to influence trade 
adversely in several industries. 

The coal market remains in an unsettled condition in conse- 
quence of the facts mentioned above, with reference to the 
uncertainty of the wages dispute. Some inconvenience is 
experienced at the ironworks and other manufactories in 
the district on account of the delay which is occurring in the 
delivery of the usual supplies of slack, some of the collieries 
apparently being anxious to keep as much slack by them as they 
can get in case of any prolonged dispute taking place. 

Durham coke, delivered Staffordshire, continues to be quoted 
about 37s. 6d., whilst consumers of Derbyshire cokes have to buy 
on the basis of 23s, or 24s, into trucks, at the pit. Staffordshire 
coke rules about 20s. The gas companies, whose next contracts in 
the ordinary course of business will be placed about June, are 
making inquiries with the view of placing these orders at once, if 
the condition of the labour dispute should be found to necessitate 
such a step. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Munchester,—Business in the iron trade of thisdistrict seems forthe 
present to be practically at a deadlock. The margin between the 
price of warrants and makers’ quotations for similar Ciaeds continues 
so wide that makers are altogether out of the market, and the only 
solution of the present really inexplicable position must inevitably 
be either a very considerable giving way on the part of makers, or 
a substantial advance in the price of warrants. Consumers, in view 
of the very low price at which iron can be bought out of store, and 
through second hands, naturally decline to entertain the makers’ 
contention that the cost of production precludes their coming down 
to anything like the extent which would meet the present. views of 
purchasers, and very legitimately argue that the prices actually 
obtainable in the market must be the governing factor, Any 
business that is being done has to be based on the current prices 





of warrants, and as these show a continued downward tendency, the 
buying even on this basis is limited in quantity and fined to 


hand-to-mouth requirements. With not only no new b 





lace for a considerable time. 


The stocks held now represent 
75,135 tons. 





coming forward, but with customers also not taking their full deli- 
veries of iron already bought, makers in many cases are now 
putting a very considerable quantity of their output of iron into 
stock ; and although they still adhere to the belief that buyers are 
simply holding back, and will sooner or later have to come into the 
market, their § acnver is slowly but surely being weakened. Even 
the threatened miners’ strike, which, if it became at all of a gene- 
ral or protracted character, must necessarily tend to force up the 
rice of fuel, has had no effect in giving strength to the market, 

nut only to heighten the uneasy, unsettled feeling with regard to 
the future, and certainly the outlook of the iron trade is sufficient 
to give rise to very considerable anxiety. 

he Manchester iron market on Tuesday was only moderately 
attended, and business was again extremely slow. A general 
absence of inquiry for pig iron was reported, and any buying going 
on was almost entirely in cheap second-hand parcels. far as 
makers’ iron was concerned there were really no offers to test 

rices, and quotations were simp] inal For La hire pig 
iron makers still ask about 65s., less 24, for delivery equal to Man- 
chester, but they are selling nothing at this figure. In district 
brands there is a continued easing down, Lincolnshire being offered 
at 62s, 6d. to 63s, 6d.; with Derbyshire ranging, according to 
brand, from 68s. to 72s. 6d., less 24, delivered equal to Manchester, 
but these prices bring forward no business. For district brands 
makers mostly still fold on to about late rates, 68s., net cash, 
remaining the quotation for good foundry Middlesbrough, delivered 
equal to Manchester ; but with g.m.b.’s and warrants offering at 
so much under this figure, and Eglinton offering freely at about 
57s. 6d., delivered at the Lancashire ports, no one thinks of paying 
makers’ prices, 

For hematites there has been so little inquiry that a are 
only nominal at about 80s. to 82s. 6d., less 25, for good foundry 
qualities delivered in the Manchester district. 

Steel plates suitable for boiler-making purposes still meet with 
only a most restricted demand, consumers evidently holding back 
in anticipation of lower prices. For delivery in the Manchester 
district makers quote nominally £11 15s. per ton, but there is no 
difficulty in placing orders at £11 per ton, and buyers evidently 
expect even a much lower price than this. 

n the manufactured iron trade makers are still working on with 
orders they have on their books, but they are booking little or no 
new business. There is, however, no appreciable giving way in 
prices, £8 10s. being still quoted for Lancashire and £8 15s. for 
North Staffordshire bars, delivered in the Manchester district ; but 
makers are underselling where business is to be secured, and orders 
can be placed at 2s. 6d. to 5s. per ton under makers’ quotations. 

The reports which I receive from time to time from various 
quarters show that the condition of the engineering trade is not so 
satisfactory asit was. Activity, itis true, is being well maintained in 
all departments, and orders in hand will keep most branches full 
occupied for some time to come, but the giving out of new wor 
has evidently received a check, and the outlook for the future is 
decidedly less encouraging. The reports issued by the Trades’ 
Union Organisations show, however, that as regards employment 
there is no present diminution of activity. The returns issued by 
the Amalgamated Society of Engineers, and also by the Steam 
Engine Makers’ Society, remain practically the same as last month 
as regards the number of members on the books in receipt of out- 
of-work support. In the Amalgamated Society of Engineers it 
remains at a little over 1 per cent., and in the Steam Engine Makers’ 
Seciety at about 4 per cent. of the total membership in receipt 
of out-of-work donation, and from none of the important industrial 
centres is any slackening off in activity referred to in the reports 
sent in from the different branches. A rather serious strain upon 
the resources of the societies, is, however, now being caused by the 
exceptionally large number of workmen thrown upon the sick funds 
by the prevailing epidemic. In the Amalgamated Society of Engi- 
neers there are more than three times the number of members in 
receipt of sick benefit as compared with those out of work, whilst 
in the Steam Engine Makers’ Society the number on sick benefit is 
eight times as large as those on out-of-work benefit, and more than 
double the average under ordinary conditions. Wages questions 
are causing considerable trouble in many departments, especially 
in the shipbuilding industries in the North of England, and it 
seems more than probable that the men will force on a very general 
strike for a further advance. Throughout the Lancashire district 
there is also a more or less general agitation in the same direction, 
and in one or two important centres advances have been conceded, 
whilst increased overtime allowances are also here and there 
being still pushed to the front. It is perhaps only right to add 
that these agitations for further advances in wages are not actually 
initiated by the trades unions’ organisations themselves, but are 
the outcome of a general feeling of dissatisfaction amongst the 
men that they are not securing their fair share of the improvement 
in trade, and the societies in many cases are finding it extremely 
difficult to control this action of the members, which by the more 
far-seeing is regarded as not unlikely to result in serious disaster. 

The coal trade of this district has been in a most unsettled con- 
dition during the week, owing to the threatened strike; and there 
has been a general pressure to get in extra supplies in anticipation 
of a stoppage of the collieries, This has necessarily had a tendency 
to force up prices, and although it is exceptional where list rates 
have actually been advanced, outside buyers have had to pay 
fully 1s. to 1s, 6d. per ton above late rates to secure supplies. 
These advanced prices are, of course, only temporary, and for the 
present the market is in so disturbed a condition as to scarcely 
admit of definite quotations; but at the pit mouth they may be 
said to average about 13s, for best coals, lls. 6d. for séconds, 10s. 
to 10s. 6d. for steam and forge coals, and from 8s. 6d. to 9s, 6d. 
per ton for engine fuel. 

The colliers’ notices to cease work, unless the advance of 10 per 
cent. in wages is granted, terminate all through Lancashire with 
the close of the present week, and as the several Coalowners’ Asso- 
ciations, at meetings held in Manchester on Tuesday, unanimously 
decided to resist this further demand on the part of the men, it is 
evident that if a strike is to be avoided, either the miners must 
accept the employers’ proposal to submit the question to arbitra- 
tion, or themselves put forward some reasonable proposal for a 
compromise. ° 

Barrow.—There is no practical improvement to note in the posi- 
tion of the hematite pig iron trade. Business has not been done 
on a large scale during the week, and that which has been done 
has been mainly in warrant stocks. This position has been ren- 
dered more striking by reason of the fact that makers are still 

uoting something like 10s. per ton above the price of warrants. 

‘his naturally directs buyers to warrant holders, but the latter 
have not been able to increase their prices above 1s. per ton, 
Indeed, ‘‘ bearing” operations are still going on, and that in face 
of the fact that makers have decided to blow out five furnaces at 
once, and the further fact that they have determined not to put 
any of their make at present into warrant stocks. The furnaces 
which are in the first instance to be blown out are one at Carn- 
forth, one at Millom, one at Lowther, one at Harrington, and one 
at Maryport. It is also proposed to limit the production still 
further by putting the furnaces on occasional slack blast, and by 
damping down furnaces, if found necessary and justifiable, in 
order to give makers more of a controlling influence in the market 
than they have at present. 

Makers are quoting from 72s. to 80s. per ton for mixed numbers 
of Bessemer iron, but as next to no business has been done these 
_—— are of no value, except in so far as they indicate some- 
thing like the basis of cost of production, The value at which 
hematite warrants have been changing hands has averaged about 
63s. 6d. during the week. 

The stocks of hematite warrants during the week show a decrease 
to the extent of 5302 tons, and from the beginning of the year, 
6512 tons, The decrease this week is the largest that has taken 








is ts from West Coast ports during the week show an 
increase of 876 tons. The amounts ship are 8035 tons of pig 
iron, and 14,489 tons of steel, a total of 22,524 tons. Up to date 
187,938 tons have been shipped, corresponding to 199,015 tons up 
to the same date last year, a decrease on the present year of 
11,077 tons, 

In the steel trade there is no change to note from the quiet 
position it has occupied during the past month. There is a 
scarcity of orders for all classes of products, but it is understood 
this arises from the fact that buyers hesitate to pay the full prices 
lately ruling, and are waiting to get the advantage of lower quota- 
tions. Rails of heavy sections have been reduced to £6 per ton, 
but no business has been done at this figure. Light and colliery 
sections are proportionately lower. Steel plates and angles for 
shipbuilding purposes are in less request, for the best of all reasons: 
shipbuilders are not booking new orders. Plates are quoted at 
£8 5s. per ton, and angles at £7 10s. Tin-plate bars are a smaller 
trade, but there is still a large output, and a full delivery to the 
South Wales district. There are not hopes, however, of maintain- 
ing a brisk trade with this district, as several of the works are 
stopped, and labour difficulties are ever prevalent. 

Shipbuilders and engineers are fortunately fixed for orders, and 
although no new contracts are coming to hand, it is expected that 
with cheaper material some large contracts will be booked during 
the course of the year. In the meantime shipbuilders and engineers 
have plenty of work in hand, and are, in fact, very busy. 

Iron ore is in good demand, but while Spanish ores are being 
imported Furness mineowners are, in some cases, preferring to 
stock ore rather than sell at current prices, which range from 14s. 
to 17s. per ton net at mines. 

Coal and coke are both firm and in brisk demand. Coal is, in 
fact, being stocked at many of the large works as a stand-by in the 
event of a strike. Coke is quoted at about 30s. per ton delivered. 

The new chemical wood pulp works, established at Barrow under 
the auspices of the Kellner-Partington Pulp Company, have com- 
menced operations. The quality of the pulp is excellent, and it 
already commands a good market. This is likely to be one of the 
most important of the minor industries of Barrow. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade continues in an exceedingly dull 
and lifeless condition, scarcely any sales having been effected for 
several days past. At the market held at Middlesbrough on 
Tuesday the tone was still one of quietude, if not depression, and 
prices were again somewhat easier. There is a general impression 
that the demand will improve when the spring shipping season 
commences; but in the meantime consumers purchase for their 
immediate requirements, and nothing more. For this month’s 
delivery merchants asked on Tuesday 50s. 3d. to 50s. 6d. per ton, 
or about 1s. 3d. per ton less than at last week’s market. 
Generally speaking, makers still refuse to quote at all, as they 
cannot make up their minds to take anything approaching the 
above figures. The prices current for forge iron range from 52s. 6d. 
to 54s. per ton. 

Warrants have been fluctuating considerably. On Tuesday they 
could have been had for 50s, 2d. per ton, which represents a fall of 
ls. 6d. during the week, and of about 15s. since the beginning of 
the year. 

The stock of pig iron in Connal and Co.’s Middlesbrough store 
continues steadily to decrease. The quantity held on Monday 
last was 171,914 tons, being a reduction of 4952 tons for the 
week. 

In the finished iron trade not many fresh orders have been 
booked, even though makers have further reduced their quota- 
tions. Inquiries also continue scarce and insignificant. The 
prices quoted on Tuesday were as follows, viz.:—Common bars, 
£7 2s. 6d. per ton; ship-plates, £7; boiler plates, £8; and angles, 
£6 15s.; all free on trucks at makers’ works, less 24 per cent. 
discount. 

Steel plates are down to £8, and rails to £6 per ton; reductions 
which are equivalent to £1 per ton within the last month or two. 

Dr. R. 8. Watson has been lecturing to his fellow-townsmen on 
the labour question. He lays no claim to being a political econo- 
mist, but professes to be simply an observer of events and an 
intimate friend of both employers and employed. He is struck 
with the paramount importance which the labour question has sud- 
denly assumed. All men, from emperors to empirics, are now dis- 
cussing it according totheir several lights. The experience of the 
last fifty years has forced men to see that political economy was made 
for man, and not man for political economy. During thelastcentury 
labour was much more trammelled by law than at present, and its 
subsequent struggles have been to get rid of these trammels. At 

oresent the pendulum appears to be swinging the other way. The 

improvement which has taken place in the social condition of the 
working classes during the last half century has been so great as to 
fill everyone with amazement. This has been accomplished, not by 
the State regulating hours and wages or modes of working or pro- 
duction. It is not by law that the workman has won his way 
upwards, but by the action of many agencies, such as free discus- 
sion, co-operation, friendly societies, education, and temperance. 
Without this last all alterations are of no avail. Progress in the 
future must be on the lines of the past half century, and by the 
granting of equal opportunities to all. 

The swing of the pendulum, as Dr. Watson calls it, seems to 
have at least equal force in Germany, though the interpretation 
put upon it by the miners’ delegates there seems to be beyond the 
ideas of the most advanced English trades unionists. They have 
just adopted a resolution in favour of the expropriation of the 
mine-owners, and the conversion of the mines into co-operative 
concerns, with workmen as officials and managers. While claiming 
their own rights so very fully, the German miners do not seem to 
think that those who have organised and employed them hitherto 
have any rights which are entitled to their respect and that of the 
State. 

The shipowners of the North have been again in communication 
with the President of the Board of Trade on the load line question. 
They draw attention to the recommendation of the Load Line Com- 
mittee, that any regulations enforced should apply to foreign as 
well as to British vessels when the former are loading in British 
ports, and therefore under British jurisdiction. They also urge 
that the fixing of a compulsory load line should be entrusted to a 
Board having a representative character. Both these points com- 
mend themselves as reasonable to the judgment of every dis- 
interested person who understands the matter. : 

Freights are certainly much easier than they were. Small sail- 
ing ships and steamers, which have been for some time difficult to 
obtain, are now comparatively plentiful, and their owners are 
beginning once more to search for employment. It is reported 
that inthe Tyne there are two or three steamers lying idle for 
want of cargoes. The dulness is greater with respect to coastwise 
than to foreign traffic. : 

A great meeting of delegates of the workmen connected with 
the engineering trades was held at Sunderland on Saturday 
morning last, to consider the offer of employers made at Newcastle 
the previous day. That offer was, that one shilling per week 
advance per man should be given in lieu of the one hour less work 
per week demanded, existing rates of wages being maintained. 
The popular view among the men, as far as it can be 
gathered from the report of their discussions, is that if they 
can enforce the reduction of hours constituting a week’s work, 
from fifty-four to fifty-three, the gain will be a permanent one to 
them. Whereas, if they accept the offered shilling a week advance, 
it will be taken off again as soon as trade becomes slack. They 
are therefore determined to insist on the shortened hours, even 
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though the offered advance would, at the moment, more than fully 
compensate them. The vote on Saturday was 1582 for shortened 
hours, against 18 for accepting the employers’ offer. If the 
men get their way, they will in future leave work on Saturdays 
at twelve o'clock, instead of one as heretofore. The general 
opinion is that they will gain the day, inasmuch as they are 
practically united and unanimous throughout all the engineering 
towns on the North-east Coast, and a strike at the present moment 
would be exceedingly inconvenient and disastrous to the trade. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Atthe moment of writing, the situation in the coalfield is far 
from satisfactory, and there seems as little hope as ever of a peace- 
ful settlement ; but both sides are equally confident that there will 
be no strike. Where there is common agreement on that score, 
there is hope, and my own impression is certainly what I have had 
all along—that the difficulty will be tided over somehow without 
any rupture. A meeting of the coalowners of South and 
West Yorkshire has been held at Sheffield this week. The 
subject was discussed for fully two hours, but beyond the 
fact that the employers were determined to resist the 
demands of the men, no decision likely to lead to an amicable 
arrangement was arrived at. Another conference of the Coal- 
owners’ Confederation has been convened at London, when some 
decision will no doubt be come to as to the action to be taken in 
view of the Miners’ Conference at Manchester on the 13th inst. 
The fear of a coal famine is at last telling upon prices. House 
fuel has been advanced at the Sheffield depdts this week from 1s. 
to ls. 6d. per ton, making the total increase from the commence- 
ment of the year 3s. to 3s. 6d. Consumers are taking exceptional 
care of their stocks at present. 

The great steel rail mill at Workington, carried on by Messrs. 
Charles Cammell and Co., Cyclops Steel and Ironworks, Sheffield, 
has been worked, under the able management of Mr. J. Duffield, 
with remarkable harmony and complete success up to a few days 
ago, when a demand was made for 10 per cent. advance. An 
agreement is said to have been arrived at to refer the matter to 
arbitration ; but on Thursday the men ceased work, and threw the 
mills idle. This was an exceedingly inconvenient course for the 
employers, as they are at present actively engaged upon many 
important foreign and colonial orders. r. Alexander Wilson, 
J.P., the managing director of the Cyclops Company, proceeded to 
Workington on Saturday. What transpired is not exactly known, 
but the result of second thoughts on the part of the men was their 
return to work on Monday morning. hen these works were 
taken across country from Dronfield, the workpeople from the 
latter place were taken with them. Their fortunes, of course, 
were bound up with the bold departure initiated by the late Mr. 
George Wilson, of transferring the heavy rail trade to the coast, 
and they have remained loyal to the old firm. The mills have been 
greatly extended of late years, with the result that workmen who 
have had less to do with the building up of the great business 
have been added until they are largely in the majority. Messrs. 
Cammell’s rail mills at Workington are of the most approved and 
modern type, and capable of turning out about 1000 tons of steel 
rails per day. 

The Sheffield engineering trades are at present being exercised 
over the wages question. Ata meeting attended by about three 
hundred of their number, it was resolved to ask for an advance of 
2s. beyond the present minimum rate. The chairman described 
the engineers as a very indulgent body of artisans, and said it was 
now seventeen years since they had an increase of w; in 
Sheffield. In 1873 their weekly wages were advanced to 34s. per 
week, but although trade had improved vastly, and good dividends 
were being paid, they had not got above that as the standard 
wage. A significant incident of the meeting was the rejection of 
an amendment to couple with the demand for more wages the 
shortening of the day’s labour by an hour. Only six persons voted 
for the amendment, and the resolution was carried unanimously. 
A circular is to be sent to the employers, and the meeting was 
adjourned to the 22nd inst. in order to ascertain the result of the 
application. 

uth Yorkshire collieries continue to do a large trade with 
Hull, the figures indicating the actual condition of the steam coal 
trade. Last month the weight sent to Hull was 142,608 tons 
against 136,138 tons, or an increase of 7240 tons. This is not quite 
so satisfactory as during the opening month of the year, when the 
increase, as compared with the corresponding period of 1889, was 
14,368 tons. The exports for February were 49,901 tons, being an 
increase of 8122 tons. For the two months of the year, however, 
there is a falling-off, only 95,396 tons being sent, or nearly 
28,000 tons less than was exported in January and February of 
1889. Germany was our largest foreign customer, with 11,435 tons, 
an increase of close upon 4000 tons; Sweden and Norway, 7109 
tons, an increase of 942 tons. Holland has bounded up from 1609 
to 6701, an increase of over 5000 tons. South America has simi- 
larly increased, taking 5537 tons against 1134 tons; and Bel- 
gium has gone up nearly 8000 tons on the two months. Of 
the South Yorkshire collieries, Denaby Main heads the list 
with 12,064 tons, an increase of 2488 tons on the month, and 
nearly 5600 tons for the two opening months of 1890. Manvers 
Main is second with 8392 tons, and Carlton Main third with 8368 
tons. The Wharncliffe Silkstone Colliery has taken fourth place 
with 7568 tons, an increase of 1592 tons on the month, and over 
4000 tons on the two months’ traffic. The Hull and Barnsley line 
is now an important factor in the development of the coal trade of 
the West Riding with the great Yorkshire port. 

The Sheffield Town Council have appointed a deputation to see 
the directors of the Midland and Manchester, Sheffield, and 
Lincolnshire Railway Companies, to urge upon them the desirability 
of providing central railway station accommodation for Sheffield at 
the earliest practicable time. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market opened fairly well this week, there 
being some improvement in prices, ascribed to the large reductions 
of stock in Glasgow and at Middlesbrough. But the improvement 
was not maintained, and during the greater part of the week the 
market has been dull. The past week’s shipments of pig iron were 
6558 tons against 6166 in the corresponding week of 1889, and of 
the total, the United States took 150 tons; South America, 210; 
India, 145 ; Australia, 500; Italy, 760; Germany, 585; Holland, 
1015 ; and Belgium and Spain and Portugal, 100 each ; the coast- 
wise shipments being 2991 against 3030 tons. 

Although the pig iron shipments are still but moderate in 
amount, there has been a large reduction in the stock in Connal 
and Co.’s Glasgow stores, the withdrawals from which in the last 
two weeks have exceeded 10,000 tons per week. 

The market values of makers’ pig iron have again been reduced 
this week in amounts varying from 6d. to 2s. per ton. Gart- 
sherrie, f.o.b. at Glasgow, per ton, No.1 is quoted at 70s. 6d., 
No. 3, 64s. 6d.; Langloan, 74s. and 66s. 6d.; Summerlee, 
71s. and 65s.; Coltness, 72s. 6d. and 66s. 6d.; Calder, 72s. and 
62s. 6d.; Ciyde, 67s. 6d. and 57s. 6d.; Carnbroe, 53s, and 52s. 6d.; 
Monkland, 52s. and 5ls. 6d.; Govan, 52s. and 51s. 6d.; Glengar- 
nock, at Ardrossan, 73s. and 66s.; Eglinton, 53s. 6d. and 53s.; 
Dalmellington, 61s. and 60s. 6d.; Shotts, at Leith, 73s. 6d. and 
67s.; Carron, at Grangemouth, 77s. and 66s. 6d. 

The resolution of the ironmasters of West Cumberland and North 
Lancashire to restrict the output of hematite pig iron is likely to 
exercise a good effect in that department of our market, and will 
also help the makers of Seotch hematite to maintain their prices, 





In the course of February 40,094 tons of hematite ore from Spanish 
ports arrived in the Clyde, being 14,564 tons more than in the 
corresponding month of 1889. In the past two months of this year 
the imports amounted to 68,616 tons, inst 57,244 in the same 
time of last year, 75,206 in 1888, and 79,021 in 1887, 

During the past week there was shipped from Glasgow machinery 
to the value of £17,150; steel goods, £6500; sewing machines, 
£1397 ; and general iron manufactures, £50,000. 

The makers of malleable iron are still for the most part well 
employed, but the time draws nearer when the work now in hand 
will be fully dis of, and there is rather more anxiety to secure 
fresh work. is cannot be done except where the makers are 
prepared to make concessions in price, and even in such circum- 
stances the available ordersare limited. Stillit appears to beexpected 
that business will improve in the course of the next few weeks. 
In fact, there has already been considerably more inquiry for the 
Colonies, and it is said there are indications that a good deal of 
colonial work may be expected in the course of the year. Quite a 
number of orders had to be cancelled towards the close of the past 
year in consequence of the very high prices which then prevailed, 
and there is some expectation that a good part of that work may 
now be placed if anything like moderate terms could be obtained. 

The steel trade is quiet, there being plenty of employment at the 
principal works, although few orders are just now being received. 

ere has been a good business in the coal trade. In the export 
branch more activity has prevailed, the shipments at most of the 
ports being large. Shippers seem to have been pushing forward 
their orders with the view of getting as much coals as possible des- 
patched before the 15th current, the date on which a large number 
of the colliers threaten to strike for an advance of wages. The con- 
sumption of coals at the iron and steel works and in the factories 
nerally is upon a very extensive scale, and the household demand 
cS also been active. ices are consequently firm, the quotations 
showing little change from those that have ruled during a succes- 
sion of weeks. 

It need scarcely be said that a good deal of anxiety is felt with 
reference to the course that the miners may adopt on the 15th inst. 
for advance of wages conceded at present, entailing as it would a 
further increase in the cost of production of iron and other manu- 
factures, would undoubtedly be hurtful to trade, and would still 
further restrict the inflow of new orders. This has been fully 
explained to the miners, but unfortunately some of their leaders 
are still goading them on to strike. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HAVE the misfortune to record another colliery explosion in 
Wales, this time in the west, and in the colliery, the Morfa, which 
is at the lowest level of the coalfields of South Wales, being below 
the low-water mark of Swansea bay. The colliery is on Margam 
Moors, and a good deal of it worked under sea. Since 1849, when 
the Messrs. Vivian leased it from Mr. Talbot, there have been 
several disasters, the last being in 1870, when thirty lives were lost. 
The colliery is 400ft. deep, and is worked by two seams, the Nine- 
feet and the Cribbwr. explosion occurred in the latter, which 
extends from the pit bottom down an incline 900ft. long. From 
the Nine-feet the colliers escaped with few casualties, but up to Wed- 
nesday all working in the Cribbwr have beenentombed by heavy falls, 
and, considering that one of the rescuers has succumbed to the 
afterdamp, there is too much reason to fear that all are dead. The 
number has been variously estimated from 140 to 160. It is really 
under 100. Coming so closely after the Llanerch disaster, it has 
caused great excitement. One day this week, in a Rhondda 
colliery, a little gas having been discovered, the colliers pru- 
dently abstained from working until it had been cleared. I am 
glad to record that the Monmouthshire and South Wales Col- 
lieries Association have, through Sir W. T. Lewis, again come to 
the aid with a gift of £1000. 

The Morfa coal is of fiery nature, — about 400 tons daily. 
Considering the fiery nature of Rhondda coals, and the common 
output of 1500 tons daily, and the pressure of working by two 
shifts, so that a colliery is said not to be “even allowed to get 
cold,” the wonder is disasters are not more common; and certainly 
the highest praise is due to the mining engineers, who have to 
arrange for an enormous output, for the greatest care in the venti- 
lation, and to contend with the greatest rashness and hardihood 
on the part of the men. 

The best Welsh coal is sought for with undiminished vigour, and 
Cardiff and Swansea return is again a good average. Cardiff sent 
off last week foreign 180,000 tons. Newport, I regret to add, is 
again behind. The shipping trade is falling off month after month. 
Compared with January and February of 1889, the two months 
gone show a falling off of 5000 tons foreign, and 50,000 tons coast- 
wise. Barry, the latest made of ports, on the contrary, is showing 
its average of 50,000 tons weekly. 

Prices keep up well, and this is not to be wondered at, as the cry 
is still “deans greater than the eg ag Best qualities steam 
are quoted 16s. to 16s. 3d.; seconds, 15s. to 15s, 6d. Best house 
coal is at 16s.; seconds, 14s, 3d. 

Patent fuel continues brisk and quotations are firm, 16s. to 
16s, 3d. Coke is recovering again, and 28s, and 29s, are quoted. 
The totals of trade for the year so far show well. Cardiff has sent 
away 1,720,021 tons of coal, 6909 steel, 11,893 coke, and 31,631 tons 
of patent fuel. Newport: 435,355 coal, 18,000 iron, 478 coke, and 
8775 tons of patent fuel. Swansea total has been; Coal, 221,850, 
250 iron, 2212 coke, and 61,776 tons of patent fuel, Llanelly sent 
away 35,683 tons of coal and 680 steel. 

I have little new to report in connection with the iron and steel 
trades. Most of the works are in full drive, and the only change 
is a slight lessening in the price of pig and rails, and a little less 
booking. Work, however, in most branches is well assured for 
months tocome. There is some curiosity a gst ir ters as 
to what the result will be of the tin-plate makers’ action of lessen- 
ing make, but few calculate upon a lessened inquiry for tin bar. 
Rails are 2s. 6d. to 5s. per ton less. Welsh bar and steel bar are 

hanged, B bar being at £7 15s. and Siemens at £8 2s, 6d. 

On ’Change at Swansea this week pig fluctuated slightly, ranging 
from 50s. 2d. to 50s. 4d.; hematites were at 63s., and Middles- 
brough, No. 3, 50s. A great many tin-plate mills are stopped this 
week ; stocks, which are heavy at Swansea in particular, will be 
affected by this. Stocks are now close up to 269,000 boxes. Last 
week only 30,000 boxes were shipped, and 39,000 were added to 
stock. No improvement in price is expected until we have had 
large clearances. Prices quoted this week are—cokes, 14s. 6d. to 
15s. 6d.; Bessemer, 15s. 6d. to 16s.; Siemens, 16s. to 16s. 6d.; 
ternes, 33s. to 35s.; charcoal, 18s. 6d. to 25s.; wasters, 6d. to 1s, 
less than primes. 

It is somewhat novel when recording oe eg in order to lessen 
make, I must also announce the starting of a new company, the 
“Jersey,” with a capital of £20,000, and the re-starting of an old 
one, the Pentyrch. e latter one is by a new firm from Brad- 
ford, Yorkshire, with an experienced manager, late of Treforest 
Tin-plate Works. , 

The sale of Abernant Ironworks is announced for the 19th. 
There is a timber men’s strike on at Newport, Mon. The Blaina 
tin-plate men, Mon., have followed the action of the Glamorgan- 
shire by stopping for a week. There is a good deal of feeling 
infused into tin-plate discussion by these stoppages, and especially 
directed against the few who do not stop; but their answer is per- 
tinent. By closing we cannot keep faith with our customers and 
complete their orders. 

I regret to hear that Mr. Wm. Thomas Brynawel is _seriously ill. 
~ was suddenly attacked when inspecting the International 
Colliery. 

A Merthyr collier was fined 20s. and costs on Wednesday for 
having matches in his possession in Merthyr Vale Colliery. 

The latest account.from the entombed colliers at Morfa is that 











—_ 
all hope is abandoned. It is expected that a recovery of the bodj 
will begin at the end of the week. Sir Hussey Vivien, Poy w2 
Sampo of the colliery, estimates the loss at 100 lives. It bei 
onday many did not go to work. "se 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Ir the general condition of the iron business in this country can: 
not be reported to be as brilliant, and its movements to’ be as 
animated as they have been of late, working, as it were, under 
the high-pressure of excitement, there yet remains the fact, that 
in spite of the high prices of raw material and of the advanced 
wages, in spite of the disturbances caused and threatened } 
strikes in every possible branch of work, confidence is maintained 
and a satisfactory interchange of demand and production con- 
tinued. In_ Silesia, business moves on pretty satisfactorily 
Demand gnd sale continue good. Pig iron as well as cast and 
finished iron have not changed in price. 

The Austro-Hungarian iron market maintains its firm tendeney, 
There is some slackening off in demand, it is true, but as the 
works have secured employment for a considerable time, and hopes 
are entertained fora good spring business, no reduction in price has 
taken place. The Vienna locksmiths are trying to find means and 
ways for raising the tariff for their saidien, urging that their 
present difficulties are chiefly caused by the low prices of their 
finished articles, which stand in no ra Ae ty to the raw materials, 

The Belgian iron trade seems to be ut slowly recovering. The 
sheet makers, at a meeting held last week, resolved to hold to 
their present quotations, in consideration of the high prices of the 
raw materials, 

The French iron market is firm. There has been no change in 
prices since last week. Bars are quoted 200f.; girders, 210f. to Z15¢.: 
common sheets, 250f. p.t. The following summary, published by 
the French mining department, will show the production of iron 
in the past year :— 


Tons, 
Forge pig .. 5,025,670 
Foundry pig 1,464,005 
ie i 2,704,790 
Rails... 2,862 
Sheets... .. 440,875 
Steel rails .. 775,804 
Steel plates. . ; 294,805 
er $96,359 


Although there has been but little business stirring on the 
Rhenish-Westphalian iron market, still it shows, on the whole, a 
firm tone. No notable reductions in price have taken place, and 
there is little cause to expect it in the near future, as the works 
are, with few exceptions, vigorously employed for some months to 
come. Siegerland ores have met with a slight reduction in price; 
but present quotations may be regarded as firm. Lorraine 

inettes have r ined hanged. The pig iron business is 
quiet ; there was only a moderate demand coming forward during 
the week. Prices have as yet remained unaltered. The Rhenish- 
Westphalian Wrought Iron Convention has been finally prolonged 
till December 31st, 1893. In bars there is a very good business 
doing, inland demand continuing brisk ; from abroad few inquiries 
are coming forward. Nearly the same may be reported with regard 
to the finished iron trade. Considerable activity is observable at 
the plate and sheet mills. Foundries and machine factories are 
well oe with orders, and, on the whole, remuneratively 
employed. Railway materials have retained their former nota- 
tions. The returns published by the RhenishWestphalian Pig Iron 
Convention show that production in February was 111,656 t.; in 
January, 117,778; and in February, 1889, 110,666 tons. Stocks in 
Bessemer show a decrease to the extent of 1500 t.; in foundry, 
800 t.; in basic, 1800 t.; and in forge pig, 1100 t. Stocks thus 
amount to 38,310 t., against 54,246 t. in February, 1889. 

It is related as a curiosity that a kind of tramway—most likely 
of a rather primitive character—was established in the Ruhr 
district, for the carriage of coal from the mines to the river, as 
early as 1787. It is stated to have been 5536ft. long, 7ft. to Sft. 
wide. There was one car, specially built for the purpose, capable 
of holding about 60 cwt., drawn by a single horse. This old- 
fashioned establish t, proudly claiming to be first of its kind in 
Germany, is reported to have cost about 10,000 marks, 

As conflicting interests and diverging views are existing, and 
have been expressed, respecting the proposed canalisation of the 
Mosel, so the question, whether Antwerp or Rotterdam, or both, 
will be the port for the new German East African steamers, 
remains as yet an open one, It will not be without difticulty to 
decide in the matter, as a great deal may be urged in favour of 
either place. But to call at both ports would in all probability be 
found practically hardly possible. 














Royat InstituTion.—The following are the lecture arrange- 
ments after Easter:—'The Hon. George C. Brodrick, three lectures 
on, ‘The Place of Oxford University in English History ;” Mr. 
Louis Fagan, three lectures on ‘The Art of Engraving;’ Mr. 
Andrew Lang, three lectures on ‘‘ The Natural History of Society ;” 
Professor C. V. Boys, three lectures on ‘‘The Heat of the Moon 
and Stars ;” Professor Dewar, six lectures on ‘‘ Flame and Explo- 
sives ;” “a Abney, three lectures on ‘‘ Colour and its Chemical 
Action ;” Dr. Charles Waldstein, three lectures on ‘ Excavating in 
Greece ;” the Rev. 8. Baring-Gould, three lectures on ‘ The Ballad 
Music of the West of England—with musical illustrations.” The 
Friday evening meetings will be resumed on April 19th, when a 
discourse will be given by Sir Frederick Bramwell, Bart., on 
‘Electric Welding ;” succeeding discourses will probably be given 
by Sir John Lubbock, Bart., M.P., Mr. R. Brudenell Carter, 
Professor Raphael Meldola, Professor A. C. Haddon, Professor 
Boyd Dawkins, and other gentlemen. 


ENGINEERING Society, Kino’s CoLLecE, Lonpon. — At the 
eneral meeting of this Society, held on February 25th, 1890, the 
President in the chair, Mr. Russell read a paper on “‘ Some Types of 
the British Navy.” The author commenced by giving a short retro- 
4 history of the events which led to the construction of iron- 
clads, The practice of firing explosive projectiles from guns as well 
as mortars soon showed the nations of Europe about the time of the 
Crimean war that the abandonment of wooden hulls was inevitable. 
Napoleon III. recognised the impossibility of bombarding Cronstadt 
and Sebastopol with ordinary wooden men-of-war, and caused 
floating batteries protected with iron plating to be built. The 
French then determined to build ironclad ships each adapted for a 
special] purpose, and they decided on the use of 5in. armour as 
being sufficient to keep out the projectiles of 68-pounder guns. 
The Couronne, designed by M. Audenet, was then built, and was 
followed by the Gloire, meee by M. tym de Lime. The 
English, following the example of the French, had the Warrior built 
in 1859. The author then described the Sultan and the Inflexible, 
dwelling particularly on the method of loading the 80-ton M.L. 
guns. The Whitehead torpedo was next described. The author 
stated that it was exploded by a roughened pin being forced into a 
cap of fulminate on striking any object after —— The motive 
wer is compressed air. “He then gave a detailed account of the 
Victoria and Benbow. The two 111l-ton guns of the Victoria are 
placed in a single turret in the fore part of the ship. Her engines 
are triple-expansion driving twin screws, and are capable of deve- 
loping 14 000-horse power, while the capacity of her coal bunkers 
is upwards of 1000 tons of coal. The two 111-ton guns of the Ben- 
bow are placed one at each end of the ship in barbettes, their 
muzzle velocity is 21,000 foot-seconds, and they are capable of 
piercing 32in, of armour. The armour of the Victoria and Benbow 
consists of a belt of 18in, armour, rising 2ft. 6in. above the water 
and extending for a length of 150ft. along the middle of the ship. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 7th, 1890. 
i rtant item of news for months 
eye advance in coke, which will now 
of iron-making in all localities 
used. Another ene, dis- 
1 i ked-of strike among the miners 
turbance i 8 Agitators are at work endea- 
of oy yrepare the minds of the miners fer a 
pre ag bet in the spring. For years past these 
pre he have been fruitless, for the most part ; 
ast the present effort is directed to uniting the 
forts of the miners of four of the largest coal- 
producing States in the soft coal territory west of 
Me mountains. Another movement is on foot in 
the anthracite region, to organise the fifty or sixty 
thousand miners there; but the spirit of organisa- 
tion is very weak, owing to the fact that there are 
two or three times as many miners as there is 
employment for. ae: 

The iron markets have been quiet in all parts 
of the country. Very few large buyers are 
making inquiries. Grey forge iron is quoted at 
17:50 dols. to 18 dols. Puddle bars are sold at 
31°50 dols, at mill; merchant bars, at 38 dols. to 
39 dols. per ton of 20001b.; steel blooms, at 
36 dols.; nail slabs, at 35°50 to 36 dols.; and 
plate iron, at 45 dols. per ton, Beams and 
channels are strong at 66 dols.; steel rails, 
35 dols. 

A very large amount. of bridge work is coming 
along, and the entire iron trade is in excellent 
shape. A great deal of new railroad work is 
spoken of in railroad circles. The earnings of 
railroads, so far as reports have been received, 
show that the gross earnings for last year were 
42,865,000 dols., and the net earnings 32,459,000 
dols, more than for the previous year. The 
greatest increase was in August. The coal- 
carrying roads lost the most. The amount of 
the decrease in tonnage was 6,000,000 tons. The 
greatest increase in net earnings was in the 
north-western group of railroads, of which 
Chicago is the base. 

Our advices from the interior of the country 
show that thore is a lull in demand from Pitts- 
burgh to Chicago and from Chicago to Northern 
Alabama. It may be of short duration, but buyers 
are disposed to test the strength of manufacturers, 
and a majority of them are withholding their 
orders. In Western Pennsylvania mill irons are 
selling at 17 dols. Bessemer pig has dropped 
l dol. within the past week. Ferro-manganese is 
quoted at 100 dols. for 80 per cent.; spiegeleisen, 
38°50 dols. for 20 per cent.; billets, 35 dols.; steel 
rails, 36 dols.; old rails, 26°50 dols, 

Louisville markets are quiet, but throughout 
the Ohio Valley there are speculators waiting, 
with ready cash, for a favourable opportunity of 
investing in Southern iron. The Southern makers 
are not disposed to encourage speculation in their 
product. 

Importations of tin-plate at this port since Jan. 1 
foot up 255,223 boxes, as against 375,963 boxes for 
same time last year; pig iron, 500 tons, against 
3950 tons; bar iron, 1716 tons, against 1589 tons ; 
sheet iron, 371 tons, against 166 tons, scrap, 201 
tons, as against 1103 tons; spiegeleiseu, 13,010 
tons, as against 13,348 tons; steel and iron rods, 
4606 tons, against 9414 tons; old rails, 1689 tons, 
as against 4741 tons, 

Exports of copper matte and ore for the year 
to date, 4,314,277 lb., as against 8,046,210 1b. last 
year. Exports of refined copper since January 
Ist, 2,005,161 1b., as against 1,925,345 1b. at this 
time last year. 

The Eastern iron markets are without any 
visible signs of improvement, and the movement 
is chiefly confined ‘to supplying the daily and 
weekly requirements of customers. Notwith- 
standing the fact that we are very near the open- 
ing of the spring trade, there is a suspicious quiet- 
ness in all markets along the Atlantic Coast ; but 
a good deal of figuring and preparation is in pro- 
gress, in view of the necessity for taking imme- 
diate action when the critical moment arrives. 
Ten or fifteen blast furnaces will probably be put 
in operation within the coming sixty days. 
There is no accumulation of crude iron at fur- 
naces, and this is the secret of the strength of 
pig iron. Our iron mills are working almost 
exclusively on orders, and hence there is nothing 
in the way of stocks. 

Reports from shipbuilding centres show that 
there is great activity, and that a great deal of 
American capital will be invested this year in 
the establishing of new shipyards and the im- 
provement of old ones, for both coastwise and 
lake tonnage. A great deal of money is to be 
invested in various construction enterprises, in 
which, however, house and factory building will 
take the lead, 
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NEW COMPANIES. 


~~ following companies have just been regis- 
red:— 


Jersey Tin-plate Company, Limited. 


‘This company was registered on the 28th ult., 
with a capital of £20,000, in £25 shares, to manu- 
facture iron, steel bars, tin, terne and black 


plates, and galvanised sheets. The subscribers 
are:— 


Shares. 
James Griffiths, Penarth -- 10 
R. Hill, Briton Ferry, grocer .. .. .. .. .. 10 
J. Thomas, Gowerton, tin works manager .. 10 
H. Hopkin, Briton Ferry, mill manager... 10 


8. L. Jones, Briton Ferry, colliery proprietor 
E. E. Bevan, Neath, colliery proprietor... .. .. 10 
DUCES CS sk Sk fas “a as 


The number of directors is not to be less than 
three, nor more than seven; qualification, ten 
shares. The company in general meeting will 


determine remuneration. Solicitor, Mr, A. Rus- 
sell Thomas, Neath. 


London Graving Dock Company, Limited. 


This company was registered on the 4th inst., 
With a capital of £40,000, in £10 shares, to pur- 
chase or construct docks in or near the Port of 








London or elsewhere. An unregistered agree- 
ment of 20th ult. between A. Chivas Adam and 
Percival John Prince will be adopted. The sub- 
scribers are :— 
Shares. 
*A. C, Adam, 17, Gracechurch-street, shipowner 1 
*D. W. Stobart, Abchurch-chambers, shipowner 1 
J. B. Adam, Newcastle-on-Tyne, shipowner 44 1 
J. Matheson, West India Docks a Ade lowe e ae 1 
F. W. Harris, 81, Gracechurch-street, shipowner 1 
W. Westcall, 
shipowner ray | RTT ware eh ke c. 
*T. V. 8S. Angier, 118, Bishopsgate-street, ship- 
ae ae ee pen tad sé ae 


Ingram-court, Fenchurch-street, 


1 


1 


The number of directors is not to be less than 
four, nor more than seven ; the first being the sub- 
scribers denoted by an asterisk and Mr. A. Leslie ; 
qualification, £500 in shares; remuneration, £400 
per annum, divisible. Solicitors, Messrs. Turner 
and Hacon, 101, Leadenhall-street. 





Morgan Crucible Company, Limited. 


This company was registered on the 3rd inst., 
with a capital of £300,000, in £10 shares, 
whereof 20,000 are preference shares, to take 
over as a going concern the business of crucible 
manufacturers, potters, and manufacturers of 
plumbago, carried on by the Morgan Crucible 
Company and its connections, upon terms of an 


unregistered agreement of the 26th ult. The 
subscribers are :— 
Shares. 
W. Reed, Eastcheap-buildings, newspaper pro- 
EE St ha, oe ek aa ee Se a ae, es 
L. 1. Reed, 77, Onslow-gardens, barrister .. .. 1 
Stanley G. Harding, 11, The Grove, Boltons, 
Pra eae ee ae 1 
W. H. Peto, Westgate-on-Sea et 1 


A. H. Wildy, 38, Stanley-gardens, Kensington 
._.., ae aa ae ee 1 

J. H. Davidson, 40 and 42, Queen Victoria-street, 
MS. oa, na ae eae eee ae ae a 

J. M. Morriss, 40 and 42, Queen Victoria-street, 
solicitor... 3 ‘na : ; ; 


1 


The number of directors is not to be less than 
four, nor more than nine; the first are Octavius 
V. Morgan, M.P., E. V. Morgan, 8. Arthur Peto, 
A. H. Harding, C. F. Bradberry, and H. H. 
French. Qualification, £2500 in shares, or in 
case of C. F. Bradberry £1500. Messrs. Harding, 
Bradberry, and French are appointed managing 
directors, and, in addition to their remuneration 
as directors, will be entitled to £750 per annum 


each. Directors’ remuneration, £250 per annum 
each. Solicitors, Messrs. Davidson and Morriss, 


40 and 42, Queen Victoria-street. 





Saline Sundicate, Limited, 


This company was registered on the Ist inst., 
with a capital of £10,000, in £5 shares, to acquire, 
sell, and deal with brine, salt mines, works, lands, 
mines, &c., and to carry on business as brine 
owners and salt manufacturers. The subscribers 
are: 

Shares. 
C. A. Griffith, Queen’s-road, Forest-hill, clerk 
R. Rowe, 31, Horton-road, Hackney, accountant 1 
F. Russell, 27, Earlswood-road, Redhill, clerk .. 1 
W. H. M. Cave, 17, Erlander-road, New Cross, 

I or uels A aol ae ae Lek Leb i e' 
E. A. Smith, 11, Stonor-road, West Kensington, 

financial agent .. .. .. .. een 
H. W. Hodd, 4, Bedford-row, clerk... .. . ’ 
E. W. Cattermole, 16, Stafford-road, Brixton, 

clerk Oe Sk To ee rar ae Aa P 

The number of directors is not to be less than 
two, nor more than five; qualification, twenty 
shares. The company in general meeting will 
determine remuneration. Solicitors, Messrs. 
Morley, Sherriff, and Co., 53, Gresham House. 








Rivers Purification Company, Limited. 
This company was registered on the 4th inst., 
with a capital of £100,000, in £5 shares, to work 
and develope certain patents of Benjamin Jagger 
in connection with the purification of sewage 

liquids and of rivers. The subscribers are: 

Shares. 

B. Jagger, %, East-parade, Leeds, sanitary engi- 
neer ‘ 1 


H. B. Jagger, %, East-parade, Leeds, sanitary 
engineer xe Bs SP Pe ee 1 
A. Turley, C.E., East-parade, Leeds... 1 
H. E. Titman, 8, Wynne-road, Brixton, ac- 
countant Kit Gist aah TES lab “a ; 1 
W. Ings, 42, Davesville-road, W., clerk... ... ] 
G. E. Neville Taylor, 26, Chalcot-cresceut, N.W., 
clerk : Aer ie ee ohare 1 
C. Rossiter, 6, Travers-road, Islington, traveller. 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in shares or stock ; the subscribers are to appoint 
the first; remuneration, £700 per annum, divi- 
sible. Registered by Mr. H. E. Titman. 





Watts Steel and Ivon Syndicate, Limited. 


This company was registered on the 4th inst., 
with a capital of £250,000, in £10 shares, to 
acquire the interest of Mr. George Reis, in 
arrangements for a business of manufacturer of 





steel and iron, at Middlesbrough, in Bell County, | 


Kentucky, 


U.S.A., for £75,000 in fully-paid 
shares. 


The subscribers are :— 

Shares. 
E. H. Watts, 2, Whittington-avenue, coal owner 5000 
J. H. Johnson, 23, Billiter-street, corn factor .. 1000 
H. J. Compton, 2 and 8, Aldgate, army con- 


._ a eae eee ee ne ae 
E. H. Watts, jun., Exchange, Cardiff, coalowner 500 
W. Low, 4, Fenchurch-avenue, merchant .. .. 100 
F. A. Goss, Farnwood, near Newport, shipowner 400 
R. Holman, 50, Lime-street, shipowner. . «. 200 


The number of directors is not to exceed seven; 
the subscribers are to appoint the first ; qualifica- 
tion, £500 in shares. The company in general 
meeting will determine remuneration. Solicitors, 
Messrs. Flux, Son, and Co., 3, East India-avenue. 








SoutH Kenstncton MusEuM.—Visitors during 
the week ending 8th March, 1890:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m.: Museum, 6951; mercantile marine, 
Indian section, and other collections, 3164. On 
Wednesday, Thursday, and Friday, admission €d., 
from 10 a.m. to 5p.m.: Museum, 880; mercantile 
marine, Indian section, and other collections, free, 
2541. Total, 13,836. Average of corresponding 
week in former years, 15,046. Total from the 


| opening of the Museum, 28,051,733. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
‘atents. 





Application for Letters Patent. 


When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


3rd March, 1890. 


8319. Sprinc Wueet Hus for Cycies, &c., J. Kelly, 
London. 

$320. Fi.exipLe FastenanGc for Riss of UMBRELLAs, 
G. R. Redgrave, London. 

$321. Sewinc Macuines, A. Jewiss, Birmingham. 

$322. Votraic Battery, F. Keep.—(7'. and 8. Morrin, 
New Zealand.) 

3328. Sprinc for SapDLE of VeLocirepe, J. J. Keating, 
Dublin. 

$324. VenTILATING HALLs, &c., D. G. Hoey, Glasgow. 

5. Cuimney Tor for Smoky Cuimney, W. Summer- 

son, Sunderland. 

3326. Sewrne Macuines, A. Anderson.—(Singer Manu- 
Jacturing Company, United States.) 

$327. InFants’ Cuairs, T. Ferguson, Glasgow. 

3328. Domestic, &c., CLorHes Dryinc and AIRING, 
G. Roper, Oldham. 

3320. ILtuminants for Exvecrric Lamps, J. Clegg, 
London. 

3330. Screw Prope _ers, T. Fisher, Belfast. 

3331. StyLocRapH Pen, W. H. Rose, Reading. 

3332. SEPARATING HypRocGeN Gas and the Licut Car- 
BURETS of HyprocGeEn, B. C. Sykes and G. Blamires, 
Cleckheaton. 

8338. Toy, B. H. Vores, Norfolk. 

3334. ADVERTISING Toy, J. F. Bennett and E. P. Hides, 
Sheffield. 


** 
* 





London, 

3336. Saws, T. Bibby, Manchester. 

3337. SHowinc Universat Time, J. W. Mason, Edin- 
burgh. 

8338. BicycLes, W. H. Prestwich and E. P. Prestwich, 
London. 

8339. Hanoine Pictures and like Onsects, 8. Sutcliffe, 
London. 

3340. Hinces, 8. Sutcliffe, London. 

3341. ConTROLLING HypRAULic ENGINEs, A. M. Melvin, 
Glasgow. 

3342. MakiInG a TAPERED Enp to Canp.ies, J. G. 
Rathborne, Dublin. 

3343. Brick Kins, T. Fletcher, R. C. Brown, and W. 
Ure, Newcastle-upon-Tyne. 

3344. FURNACE Grates and Fire-pars, D. J. Morgan, 
Barnsley. 

3345. Lirrina, &c., Bripces, E. W. Ives and G. Barker, 
London. 

3346. ConstrucTING ComposiTE Bripces, F. Barnett, 
London. 

3347. AuToMATICc CouPLinos, 8. Sheppard and J. Rispin, 
Dublin. 

3348. Vices, J. C. Walker and J. E. Stephenson, Brad- 


Removinc Sanp from Bars, &c., J. Taylor, 
Liverpool. 

3350. Locks, J. Tourtel, London. 

3351. Auromatic Toy CarriAGes, M. A. Wier, London. 

3352. StREET PREACHING MACHINE, J. C. Merryweather, 
London. 

3353. Ketrie, O. J. Jennings-Giles, London. 

4. Toy, F. Nowlan, London. 

5. Toy Furniture, R. Griffin, London. 






3356. Ou. Cups, W. J. Jones, Ontario. 
3357. Fasteners, A. J. Boult.—(X. P. and C. R. Welde, 
Germany.) 


3358. Racks for Draininc Crockery, W. P. Thomp- 
son.—(H. R. Richmond, New Zealand.) 
3359. Macuines for AtrracHinG HEELs, F. Cutlan, 
London. 
3360. Wire VEGETABLE BoiLer Cover, H. T. Dobson, 
London. 
‘1. VeLocipepes, H. Thompson, London. 
32. VeLocirepes, G. T. Ferrell, London. 
‘ Coke Ovens, C. Heticken, London. 
3364. KNIFEBOARDS, E. Greenfield, London. 
3365. Gas Lamps for HeatinG Soups, H. E. Dane, 
London. 
3366. Compounp for Curinc RHEUMATISM, 
Depresseux, London. 
3367. PortTaBLe Fo.tpinc TAaBLe, 
London. 
3868. Exastic Tires for WHeErets of VEHICLES, W. 
Beale, London. 
8869. WeLpinG of Merats, G. H. Cammell, London. 
3370. Cicark Buncuinc Macuines, M. van Giilpen, 
London. 
8371. ILLUMINATING SHop Facias, C. Vincent, London. 
3872. BLorrer, I. A. Newman, London. 
3373. CHarGinG of ELecrricAL ACCUMULATORS, M. 
Sappey, London. 
3874. ELectricaL AccumuLators, G. E. B. Pritchett, 
Bishop's Stortford. 
3375. Doors for Cuurcues, &c., F. 
London. 
3376. Gas or Lamp Cuimneys or Giasses, W. Davy, 
London. 
3377. LIFE-SAVING OILSKIN Coat, 8. Robinson, London. 
3378. SasH FasTeners, R. W. Garside, London. 
3379. Friction Paps for Use in Barus, T. A. Bromell, 
London. 
3380. Retin Hoipers, T. West, London. 
8381. Tap for Use with Water, &c., A. H. Barton, 
London. 
8382. Cricker Bats, &c., W. Self, jun., and J. Steven- 
son, London. 
33838. Dryinc Macuines, J. F. Johnstone; London. 
3384. Newspapers, A. Posener, London. 
8385. SEPARATING IRON, &c., from GRAIN, P. A. Tafel, 
London. 






ae 
G. P. Bertini, 


W. Margetts, 
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3386, CALCULATING Macutne, A. F. Ball, Newcastle- 
upon-Tyne. 

3887. InpExEes for ATLAsEs, G. W. Bacon and T. Best, 
London. 

3388, CANDLESTICKS, G. Giirtler, Manchester. 

3389. LypICATING APPARATUS for Raitway TRAuLys, &c., 
R. Edgar, jun., Glasgow. 

3390. LypicaTiInG Apparatus for Rartway Trains, &c., 
R. Edgar, jun., Glasgow. 

3301. Sart, O. E. Pohl, Liverpool. 

3392. DeTrecTivE or HAND CaMERA, W. Griffiths, King’s 
Heath. 

3303. FLEXIBLE Fitm for PHoroGraPpHic NEGATIVES, 
E, W. Foxlee, London. 

3394. Meratiic Packrnos, A. F. G. Brown, Glasgow. 

3395, STEAM or other PRessuRE GavuGes, D. J. Morgan, 


Barnsley. 
3396. SELF-FEEDING Motor or Power, J. Wade, 
Dublin. 


3397. Dye-sturrs, B. Willcox.—(Farbensabriken cormals 
F. Bayer and Co., Germany.) 

3398. CoLouRING MatTers, B, Willcox.—( Farbensabriken 
vrormals F, Bayer and Co., Germany.) 

3399, VULCANISING RUBBER ARTICLES, C. A. Davis, 
London. 

3400. Rock Drittrsa Macuine, H. J. Allison.—(J. C. 
Githens, United States.) 

3401. DispLAYING ADVERTISEMENTS, W. L. B. Hinde, 
Birmingham. — 

3402. PREVENTING DAMAGE to TRAINS from COLLISIONS, 
W. H. Wilson and J. Welsh, Manchester. 

3403. GumminG and Cutrine Paper, C. and J. 8. 
Hudson, Stockton-on-Tees. 

3404. Mecuanism of Lever Rim Door Locks, J. Legge, 
Stafford. 

3405. Automatic RecisterRING Macurnes, H. Salmon, 
London. 

8406. Rvuas, I. C. B. Cave, London. 

3407. ARTIsT’s ParntING Fasric, G. Lane, Liverpool. 


| 3408. Topacco Paper, &c., H. Bingham, Liverpool. 





8409. UTiLisation of Tin-PLATE Scrap, F. W. Harbord, 
Bilsto’ 


m. 

8410. Removine Tin from Try-pLate, A. C. Hyde, Bir- 
——— 

3411. PLayine Carbs, C. Smith, Sheffield. 

= TREATMENT of Mines, &c., A. Hodgkinson, jun., 


ndon. 
3418. Prerarine Stone for ENAMELLING, W. T. Sier, 


Ne rt. 

44. Ain Meters, A Légé and A. T. Job, London. 

3415. Retorts for Dist1LLinc SHALE, J. and H. Armour, 
Glasgow. 

3416. PReveNTING Insects from ASCENDING TREES, B. 
W. Davis, Birmingham. 

3417. a Toorupicks and ScaLers, T. Hughes, 

mdon. 

3418. WATER-CLOsSETS, J. Dean, London. 

3419. Uritisinc Evecrric Currents, C. J. V. Depoele, 
London. 

3420. Loom Mecuanism, R. A. Whytlaw and T. 
McLaren, Glasgow. 

3421. Dusrpan and Cinper Sirrer, W. H. Swingler, 
Birmingham. 

3422. Locking RarILway R. Denison, 
Leeds. 

= Compounp Vatve, C. W. Summerskill, Warwick- 
shire. 

3424. Mera Jornt for Connectinc Staves, J. Turner, 
London, 

3425. SHavinc Brusues, R. J. H. Mahon, Glasgow. 

3426. Harness ATTACHMENTS, R. Marshall, Glasgow. 

3427. PoLycHromatic Movine Sicns, W. Harwar, 
London. 

3428. Lirrs, D. Edwards, jun., Cardiff. 

3429. Macuinery for Coatine Prius, F. C. J. Bird; 
London. 

3430. Fancy Borromep Winpow Bunn, J. Hall, 
London. 

3431. MouLpinc Semi-pry Bricks, J. Naylor and H. 
Williams, London. 

3432. Bansogs, I. Thomas, London. 

3433. IrrapDIANT SurFace Decoration, W. G. Williams 
and 8. Taylor, London. 

3434. ExTinGuIsHInG Fire in Sips’ Hoips, L. J. 
Mayer, Ilford. 

3435. Benpinc Cranks, C. Cousins and H. Clarke, 
London. 

3436. APPLIANCE for Fixinc Specracves, G. Williams, 
London. 

3437. BotrLe STroprerinG Device, J. Menke, London. 

3438. Toot GrinDinG, A. J. Boult.—(L. B. Benton and 
R. V. V. Waldo, United States.) 

3439.. SeconDARY or SToRAGE BatTTeries, 8. 
Currie, London. 

= — Gases from Merats, J. L. Sebenius, 

Aver yn. 

3441. Lockinc Rat~tway CarriaGE Doors, A. H. 
Wilkinson, Liverpool. 

3442. Screens for Stone Breakine, &c., 8. J. Pegg, 
London. 

3443. Disptay Devices, M. F. Connett, London. 

3444. Fasteners for Boors, Dresses, &c., J. Davies, 
London. ' 

3445. Treatment of Hemorruoips, &c., J. Wilks, 
London. 

3446. PHoToGRAPHIC CAMERA and RECEPTACLE, A. P. 
Riley, London. 

3447. SLEEPING Cars, H. Caspar, London. 

3448. DecoraTING PREPARED Foop Di1sHEs, 
Urquhart, Glasgow. 

3449. Car Coupiincs, D. Shaw, London. 

3450. Movement of Cranks, J. Little, Exeter. 

3451. Twistinc Corps, &c., W. H. Naylor, London. 

3452. Tortet Paper, H. H. Lake.—-+{(S. Wheeler, United 


CARRIAGES, 





Cc. C. 





R. 8. 





States.) 

3453. Gas Lamps, T. Gordon, London. 

3454. Mi_tinc Macuines, C. H. Trask, London. 

3455. ELecrric Seconpary Batreries, H. H. Lake.— 
(1. Eving, United States.) 

3456. MAcCHINEs for MAKING HorsesHoes, J. D. Billings, 
London. 

3457. Lastinc Boots and Ssogs, H. H. Lake.-(@. W. 
Copeland, United States.) 

3458. CoIN-FREED APPARATUS, H. H. Lake.—(0. V. Orvis, 
United States.) 

3459. PENCIL SHARPENER, A. Ames, London. 

3460. ManuracturRE of CHEMmIcALs, T. Michel, London. 

3461. Pepa Motor or Propevier, H. J. M. Fournier, 
London. 

3462. Makinc Bricks, &c., Baron A. von Solemacher, 
London. 

3463. Carp Game, E. E. Young, London. 

3464. Hot-waTER ATTACHMENT for Stoves, G. T. 
Brewer, London. 

3465. Knitrrep Stockine, P. M. Justice.—({ The Wilcomb 
Knitting Machine Company, United States.) 

3466. MaKInG CompounD Lumber, P. M. Justice.—(C. 
M. Thompson, United States.) 

3467. Reparrinc Loca DamacGe to SEALSKINS, E 
Gorbach, London. 

3468. CHuarrs and TicHTENING Biocks for RaiLway 
Uses, J. G. Horsey, London. 

8469. Sewinc Macutnes, M. C. and T. J. Denne, 
London. 

3470. CorrectiInc Derormities of the Fret, A. R. H. 

nd, London. 

3471. CHoLoLaTeE Moutps, H. Woodhill and J. H. 
Malin, London. 

3472. INFORMING PassENGERS in RarLway CARRIAGES 
as to the Names of Stations on the Liye, J. W. 
Little, London. 

3473. INTERNAL FLUE STEAM GENERATORS, W. Malam, 
London. 

3474. Rorary Kyitrinc Macuines, T., J., and J. W. 
Kiddier, London. 

3475. Percussion Fuses, J. C. Bull, London. 

3476. Pistons, H. See, New York. 

3477. Horizonrat Pistons, H. See, New York. 

3478. Hyprautic TRAVELLING CRANES, J. Graham, 
jun., and E. Graves, United States. 

3479. Lock-stiTcH SeEwrxc Macuwines, F, 8. Sharpe, 
London. 

3480. Pressine Frorrt, &c., R. Heaton, London. 

3481. Gas or O1L Stoves or Boiters, J. T. Spencer, 
London. 

3482. PHoroGRapHic Cameras, L, V. Neck, London. 

3483. SeaMLEss Compounp Incot or Wire, L. L. 
Burdom, London. 

3484. ELectric SeconpARY CLockwork, E. Schweizer, 
London. 

3485. Stipe Va.ves for Steam Encrnes, P. Brotherhood, 

mdon. 

8486. BaLt VaLves, W. Winburn, London. 

3487. SMoKE-consUMING FurNacEs, H. H. Lake.—{2. L. 
Walker, United States.) 





5th March, 1890. 


8488. Esector Conpensers, T. Ledward, London. 

3489. Raising Wrypow SasHes, J. W. Thomas and T 
Stabb, London. 

3490. ReFLector Lamp for Gasticuts, &c., J. Shaw, 
Huddersfield. 

83491. PREVENTING DamaGE from PREssuRE to WATER 
Pires, W. Fairweather.—(/. H. Flesch, Germany.) 

8492. Ovtpoor Games, J. Ménard and 8S. Moss, 
Greenock. 

3493. ExTractinG Cocks, A. Pearson, Birmingham. 

3494. CLEANING and RENOVATING Prints, &c., E. W 
Parish, Leicester. 

3495. EpucaTIONAL Game, E. W. Parish, Leicester. 

3496. GLass Manvuracture, T. G. and M. Turnbull, 
Newcastle-on-Tyne. 

3497. Links of CHatns or Casies, I. Hampson and 
W. H. Bagnall, London. 

3498. Winpinc Yarns of Fiax, W. 8. 8. Hunter and 
J. Machie, Belfast. 

3499. BamBoo FurNITURE, W. F. Needham, Birming- 

am. 

3500. Hosts, R. C. Sayer, Redland. 

3501. REFRIGERATING Cover, O. Arndt, London. 

3502. MouTHpiece for CIGARETTES, N. and C. Jacobi, 
London. 

3503. Sorr Soap, M. Williams, Bootle. 
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3504. Digs, 8. Fox, Liverpool. 

3505. Sock for Use in Boors, J. J. Eckert and E. 8. 
Wilson, Strood. 

3506. IncrEasinG Dravcat of Furnaces, J. Pickering, 
Torquay. 

3507. Macuinery for SecrionaL Warpinc, 8. H. 
Sparkes, Wellington. 

3508. Maxine, &c., ASPHALT, T. W. Helliwell, Halifax. 

3509. PortasLe Hort Arr, &c., Baru, C. A. Sahistrém, 
London. . 

3510. Barometer, &c., J. F. Bennett and E. P. Hides, 
Sheffield. 

$511. Macuinery for Makine Nats, H. Campbell, 
London. 

3912. Storrerine Borrties, M. L. Ross, London. 

3513. Lockine Fanuicat Fastener, A. Clark, London. 


3514. Drarntnc Tramways, F. H. Lloyd and J. Hem- | 


ming, London. 

3515. Lamp, T. Holt, London. 

3516. CourLine Devices for RatLway Veuic.es, W. P. 
Thompson.—{Z. E. Ford and A. J. Whitworth, U.S.) 

3517. VELocirepes, V. P. M. Fevez, London. 

3518. VeLocipepes, R. Flachs, London. 

3519. Mepicines, G. Bamberg, London. 

3520. Syrinces for SurcicaL Purposes, J. 

ndon. 

3521. Supportinc the Human Breast, J. Arnold, 
London. 

3522. LeaTHER Tuses for Corron Sprxninc ROLLERS, 
J. R. Williams, Rochdale. 

3523. ARMATUREs for DyNAMO-ELECTRIC MACHINES, J. 
Nebel, London. 

Limpers for Frevp ARTILLERY, T. English, 

London. 

3525. Sicut Feep Lusricator for Sream ENGINES, 
W. A. G. Schénheyder, London. 

3526. Noose Hoiprr for Cicars, R. J. Shepherd, 
London. 

3527. Tipprxc the Fincers of Siik, &c., Guoves, J. H. 
Walter, London. 

3528. Trp Wacons, A. E. Bayley, London. 

3529. Lawn-Tennts Rackets, F. H. Ayres and A. 
Foster, London. 

3530. SusPeNDING WEARING APPAREL, C. O. Gehrckens, 
London. 

3531. Vessets, A. McDougall, London. 

3532. Extractinc GoLp from Rerractrory Ores, W. 
Crookes, London. 

3533. VENTILATORS, W. Bassingham, jun., London. 

3534. Extenpinc the Circuit of INcANDESCENT 
Lamps, L. W. de Grave, London. 

3535. Insectors, F. J. Borland, R. R. Wvod, and W. 
Carter, Manchester. 

3536. Sewinc Macuryes, W. Jones, Manchester. 

3537. MENsTRUAL Banpace, M. Salberg, London. 

3538. Carpet Sweepers, R. Haddan.—(The Bisse!l 
Carpet Sweeper Company, United States.) 

3539. Hotpers for Cut FLowers, R. H. Jones, London. 

3540. Sorrenrnc and Fitrerrsc Water, W. E. Taylor, 
London. 

3541. BLockinc Presses for Printine, G. E. Chapman, 

mdon. 

3542. ELoNGATED Rir_e BuLLets and ProJecTiLes, T. 
Leech, London. 

3543. Steam Boxers, T. Elwell, London. 

$544. Evecrric Tececrapuy, F. J. Patten, London. 


Arnold, 
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8545. Worktinc Butter, &c., T. Bradford, London 
3546. Continuous Fras Licut, M. E. Banger, High 
Barnet. 
8547. Fert Hat Presses, W. H. Blackwell, Lancaster. 
3548. SELF-EXTINGUISHING CANDLESTICKS, E. Hayter, 
London. 
3549. EncRavinc Macuines, F. W. Sabel, London. 
3550. Raisinc and Stow1ne Surps’ Boats, D. Johnston, 
Glasgow. 





Ww. 
3553. Prorectinc Crops from Brrps, J. R. Pearson, 
Keswick. 
3554. Vatves ConTROLLING Two Fivrps, J. F. Elsworth, 
3555. MANUFACTURING Ice, C. A. Sahlstrém, London. 
3556. CatcH and Beu Foc Siena, J. Thomas, Ather- 
stone. 
3557. Nest Eoc, E. Spicer and W. E. Lomas, London. 
8558. Frre-srick Stove, &c., J. J. Miller, Gateshead. 
3559. PREVENTION of Waste of Water, G. Clark, 
Leyton. 
3560. Automatic Openers of INDICATING ToRPEDO 
Licuts, J. 8. Comrie, London. 
3561. Fotprse Bicyc.e Stanps, W. Allen, Exeter. 
3562. Naits and Puncues for Drivinc Toe, R. A. 
Haggard, London. 
3563. — Savinos-boxes, J. T. M. Burgess, Bir- 
am. 
3564. ORNAMENTING METALLIC Bepsteaps, F. R. Baker, 
Birmingham. 
3565. PorTirrE Rops, W. Snelgrove and W. B. and 
H. J. Avery, Birmingham. 
3566. Matcu-Boxes, W. Nettleton, Huddersfield. 
3557. Ripce Cappixe, R. Hield, Wolverhampton. 
3558. PROPELLING NavicaBLe VeEssELs, J. Mackenzie, 
Yarm-on-Tees. 
3569. CanDLE ExtincuisHer, M. L. Smith and L. 
Schmidt, London. 
3570. VaALVEs and Spreapinc Nozzies, E. Haines, 
London. 
3571. ConTROLLING Fiasa Lamps, &c., R. Slingsby, 
London. . 
3572. Primary Batreries, Sir C. S. Forbes, London. 
3573. FasTeNING Rartway Cuair Keys, E. Parsons, 
London. 
3574. Distrisutine Evecrriciry, H. R. Low and G. E. 
B. Pritchett, London. 
3575. Licst Narrow-cauce Raitway, J. Hayes, 
Dublin. 
3576. Heets of Boots or SHors, T. Jones and J. Nield, 
Manchester. 
3577. Lamps for Burninc Minera Os, C. D. Aria, 
London. 
8. RoLLer Buiwp Furniture, F. Snape, London. 
3579. Propuction of Matt, C. Hof. —(L. Riibsam, 
Bavaria.) 
3580. Stoppers and Busnes, W. Bartholemew and W. 
Godson, London. 
$581. ALARM Apparatus for BorLers, P. Granotier, 
London. 
3582. Hor Arr Gas Lamps, F. Siemens, London. 
3583. Startinc Gears for Locomorives, R. Lindner, 
mdon. 
3584. Rotter for Buinps, G. L. Grummit, London. 
3585. Rance Fixpers, N. L. Walford, London. 
3586. Topacco Pires, A. Vuillermoz-Vuez, London. 
3587. Construction of Tramways, J. Kreyczik and D. 
Kapri, London. 
3588. Ratt Fastener, W. W. Horn.{S. Lloyd Wiegand, 
United States.) 
3589. OBTAINING CRYSTALLISABLE SucaR, C. Steffen, 
London. i 
3590. Hypravtic Vatve, E. Hughes, E. J. Rigby, and 
J. 8. Pirrie, London. 
3591. Furnaces, E. F. Paddon, London. 
3592. PREVENTING Waste of Water, C. Darrah, 
London. e 
3593. MANUFACTURE of Paper, 8. W. Marchant, jun., 
Londen. 
3594. Nut Locks, 
United States.) 
3595. Bortnc or TunneLtinc Macuines, R. Stanley, 
London. ‘ 
3596. Boots and Suors, A. Wing and S. F. Feldman, 
London. 

3597. Cameras, A. Penhiro, London. 

3598. Construction ef WaLLs, C. K. Mills.—(V. Gerad 
and C Marnas, France.) 

3599. Mera Cyiispers, A. J. Boult.(£. K. Coas, 
United States.) 

3600. Apparatus for FLusHinc Sewers, G. Priester, 
London. 








G. F. Redfern.—(B. B. Burney, 


3601. MANUFACTURE or Suapine of Soar, R. C. Scott, 
Liverpool. 

3602. Treatment of Cane for Corsets, W. G. W. 
Reynolds, London. 

3603. Hyprautic Lirts, A. Pifre, London. 

3604. Time and Percussion Fuses, F. E. D. Acland, 
London. 

3605. Apparatus for PackinG 
Brewster, London. 

3606. SaccHARIFICATION of AMYLACEOUS MATERIALS, 
E. and La Société Generale de Maltosé, 
London. 


| 3607. Stipe Hook, W. Beeching, London. 
| 3608. VeLoctrepes, G. L. Morris, W. T. Wilson, and 
N. H. Strickland, London. 
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3609. Frecp Boat, H. F. Woodgate, Aldershot. 

3610. CoLLapsiBLe CoLLAR or WasHER, A. Muir, Man- 
chester. 

3611. SmMokinc ButcHers’ Propucts, J. H. Schaefer, 

mdon. 

3612. PortaBLe Fans, A. H. Hieatzman, London.. 

3613. Removinc OLp Sores of Boors, J. Nutter, 
London. 

3614. SeLr-actinc Doors of Hoists, &c., F. Holgate, 
London. 

3615. Rounp SHot, G. Milnes and B. Birks, Sheffield. 

3616. Surprise Biackinc Brusn, F. Willoughby, 
Chesterfield. 

3617. CARTRIDGE PovucueEs, H. F. Woodgate, Aldershot. 

3618. CanpLeE SHape Howpers, &c., C. Showell and 
and F. R. Baker, Birmingham. 

3619. Lapres’ Parer Caps, L. A. Turner, St. Albans. 

3620. Toy Siren, G. Sherlock, West Cowes. 

3621. Tram Rats, J. A. de Macedo, Roundhay. 

3622. IntuminaNts for Execrric Lamps, J. Clegg, 
London. 

3623. Scrapers for Snore Brusues, H., W., and G. 
Rose and J. H. Godman, St. Albans. 

3624. Dress Houtper, H. Caston, Beckenham. 

3625. Sarer and CHEAPER INsULaTOR, J. 8. 
Tunbridge. 

3626. AppaRaTUs for Warps whilst Dyemc, W. Norton 
and F. Hinchliffe, Leeds. 

3627. Hypravuic Lirts, T. Arnall and R. Peirce, Bir- 
mingham. 

3628. Propuction of Hyproxyt, F. Bale and T. C. 
Sims, Droitwich. 

3629. PepestaL WaTER-CLosETs, C. Darrah, London. 
3630. ManvuractureE of Breap, F. Bale and T. C. Sims, 
Droitwich. 
3631. Dryinc 
Limerick. 

3632. Loaprnc VessE.s, G. Taylor, Penarth. 

3633. Coat Savers, J. Beevers, Holbeck. 

3634. PLaninc Macurye Toots, A. Earnshaw, Halifax. 
3635. Curtinc Bars of Soap, &c., R. C. Scott, Liver- 


Lire Bets, F. W. 


Scales, 


Brewers Grains, W. McDonnell, 


pool. 

3636. Frrinc Bits, O. F. Westrup, Liverpool. 

3637. Lirts and Hoists, H. C. Walker and R. Carey, 
London. 

3638. Fites for Papers, &c., J. Murray, Erdington. 

3639. Lace Fasrics, E. Elsey and 8. T. Kirk, London. 

3640. ProTecTiING the Leas in Foorsaut, &c., M. Cars- 
well, jun., Glasgow. 

3641. Damprine Cicaretres, 8. H. Crocker, London. 

3642. PLoucus, R. Bawden, South Molton. 

3643. Houprasts for Venetian Buinp Corps, N. 
Booth, London. 

3644. Rupper for the use of Artists, W. Burton, New 
Barnet. 

3645. RecuLaTinG the FLamein O11 Stoves, E. Drew, 
London. 


3646. Dritt Braces, J. Blaiberg and J. Marson, 
London. 
3647. Scissors, &c., F. W. Beckmann and J. A. 


Henckels, London. 

3648. CiGaR and Cicaretre Howper, A. C. Argles, 
London. 

| 3649. Carriaces, T. Wittkngel, London. 

3650. TeLi-TaLe Clocks and Watcues, F. del Riego, 
London. 

3651. Printinc in Cotours, G. T. Teasdale-Bueknell, 
London. 

3652. SpRAY-PRODUCING 8S. H. Stoll, 
London. 

3653. ORNAMENTAL Letrers, H. Felgate.- (4. Hoperast, 
United States.) 

3654. Suppiyinc, <c., 

unds, London. 

3655. CARTRIDGE Cases, R. Morris, London. 

3656. ADAPTING CARTRIDGE Cases for BLANK PRACTICE, 
R. Morris, London. 

3657. Door Cuecks, R. Morris, London. 


APPARATUS, 


Evectric CuRRENTs, H. 






3658. Exectrica, Sienat Ciock, J. Steinheuer, 
London. 


3659. Gear for Stipe Vatves, E. I. Galloway and J. 
H. Beckwith, London. 

3660. Disconnectinc ELectric 
McClellan, London. 

|. 3661. Apparatus for Makino Isrustons, C. J. Jones, 


Circuits, 8. B. 


London. 

3662. Knives for Openinc Meat Tins, H. F. Ainley, 
London. 

3663. Mererinc Evectric Currents, H. Edmunds, 
London. 

3664. Fasteners for Doors, J. Marks, London. 

3665. Firtisc Drivine PuLteys to Suarts, R. E. 
Papendick, London. 

3666. Loops for Suspenpinc Coats, &c., J. Tillett, 
London. 

3667. Luccace Carriers for Cycies, T. Kendrick, 
London. 

3668. CircuLar Suvutrite Box Looms, R. Foulds, 
London. 

3669. Paper Knives, G. Barker, London. 

3670. PLeasure Raitways, La M. A. Thompson, 
London. 

3671. Hixces and Door Cuecks, B. J. B. Mills.—(J. W. 
Morris, United States.) 

3672. Torninc Matrresses, F. Chautems, London. 

3673. Sprinc CLasps, J. Nase, London. 

3674. Rartway Switcues, 8. J. Naumburg, London. 

3675. Burninc Smoke in Steam Borer FURNACES, 
J. Lever, J. Holland, and W. H. Todd, Manchester. 

3676. BuRNING SMOKE in FuRwaces, J. Lever, J. Hol- 
land, and W. H. Todd, Manchester. 

3677. Burninc Smoke in Furnaces, J. Lever, J. 
Holland, and W. H. Todd, Manchester. 
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3678. Ro_tinc Mitt Macuinery, G. Tosh, Glasgow. 

3679. ConwecTinc Pires, W. Hulme, jun., and J. 
Hulme, Manchester. 





3680. Automatic Lear Turver, J. G. Dreher, 
Portishead. 

3681. Automatic Vatve Gear for Tanks, J. Keith, 
G Ow. 


3682. ExtTincuisHinc Mecuanis™ for Lamps, J. Hinks, 
Birmingham. 

3683. TeLEMETERS, W. F. Stanley, London. 

3684. Apparatus for the Manuracture of CoaL-cas, 

T. Holgate, Halifax. 

| 5685. UMBRELLAS, &c., J. Moseley, Manchester. 

| 3686. Propuction of Patrerns upon Faprics, A. H. 
Lee, Manchester. 

3687. Executinc Designs on HAaNDKERCHIEFS, H. A. 
McColl, London. 

3688. Pickinc Motion of Looms, E. and W. A. Roth- 
well and J. Collier, London. 

3689. Brake Suors, F. Bosshardt.—(E£. J. Bigot, 

‘rance.) 

3690. Recorpine the Resuct of Games, G. E. Isher- 
wood, Bradford. 

3691. CLorues Ling, T. M. Cannon, London. 

3692. WICKET-KEEPING GLoves, C. Rose, jun., South- 
ampton. 

3693. ComBrnaTion Bucket, R. Rhodes, Birmingham. 

3694. Puzz.e, 8. 8. Skipton, Halifax. 

3695. Borries, A. J. Cox, London. 

3696. Dorsy Motioy in Looms for Weavine, J. Culpan, 
Halifax. 











8697. GaLvanic CreLLts and Barrertes, J. Anderson, 
Glasgow. 

3698. Spray Dirruser, F. T. Glover, London, 

3699. Sprnninc Muues, J. M. Hetherington, 
chester. 

3700. Stor Vatves for Steam, &c., J. 
Glasgow. 

8701. Tosacco Pires, J. L. Dyson, Manchester. 

3702. Tosacco Pipes, J. Jones, Manchester. 

8703. Hanks, W. Norton and F. Hinchliffe, Leeds. 

3704. Gear of Rotary Gun Carriaces, A. Bremberg, 
London. 

3705. Rims for Wuee.s of Bicycies, &c., J. Hudson, 
Birmingham. 

3706. PREVENTING SHock to Suips’ RUDDER-CHAINS, ©. 
Phalp, Cardiff: 


Man- 


A. MacLellan, 





3707. Fastenrne Rats to Steerers, J. Pollard and G. | 


Lichtenstein, Edinburgh. 

3708. Apparatus for Burp Traps, W. 
London. 

3709. Manuracrure of Ripine Sappies, F. W. Squier, 
London. 

8710. Toy, W. H. A. Bosworth, London, 

8711. Savery Razors, W. T. Bray, jun., London. 

3712. Buckie, C. Smith.—(F. HM. Addis, India.) 


Ss. Rawvon, 


8713. SIGNALLING in SpeaAKino Tubes, A. E. Richards, | 


London. 


$714. Suspenpinc Pouttry, Game, &c., W. Freeman, 


London. 

3715. Pencut Prorectror and SHARPENER, M. Solomon, 
London. 

8716. LNcREASING the VoLUME of SonoROUS VIBRATIONS, 
R. Hope-Jones, Liverpool. 

8717. Sotution for Gatvanic Bartreries, L. Weigert, 
London. 

3718. PoRTABLE ARTIFICIAL - LIGHT STUDIO, 
Thomas, London. 

$719. Connectinc Meta..Pires, C. G. Harrison and H. 
Howard, London. 

3720. Recetvinc the Drirrinc from BurRNING CANDLES, 
C. Huelser, London. 

8721. Cuancina the Sreep of Bicyc es, M. Schwert- 
fiihrer, London. 

3722. Fiusminc Apparatus for Watrer-cLosets, W. 
Wittorf, London. 

3723. Luecace Carriers for Bicycies, B. Bloomer, 
London. 

3724. Construction of Steam Capstans, J. W. Brooke, 
London. 

3725. Manuracture of ArtiriciaL Harr, H. H. Lake. 
+(K. Miiller, J. Schwarz, and M. Scheid’, Germany.) 
3726. Gas Burner, W. W. Horn.—(A. G. Morey, United 

States.) 

3727. Brive Bit, C. P. Pond, London. 

3728. CurTAIN Poss, E. A. Clapham, London. 

3729. Tune Exranpver, W. D. John and W. Maylin, 
London. 

3730. Cameras, M. Evans, London. 

3731. 
The Mining and General Electric Lamp Co., and 
D. G, FitzGerald, London. 

$732. Evecrric Locomotives, J. Hopkinson, London. 

3733. Two-wHEELED Veuicies, G. A. W. Robertson, 
London. 

3734. Water Ciosets for Ramway Carriaces, O. 
Elphick, London. 


R. 





W. | 





Positive ELemMents of SeconpaRyY BATTERIES, 


3735. ROLLING or Pressinc Macuine, J. R. 8. Hayes, | 


London. « 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
418,411. Sreep Ixpicator, L. B. Holmes, Cohoes. 
Filed April 2Wth, 18389. 
Claim.—Q) In a speed indicator, the combination, 


with a spindle arranged to turn in a stuck having a | 





| 
| 


pistol-form handle, and adapted at one of its ends to } 
engage with the end centre of a revolving shaft, so as 


to 


e turned thereby, and where within the stock con- | 


structed with a worm gear, of a dial-plate having gear | 


teeth upon its perimeter, a uated scale on its outer 
face indicating units and tens of revolutions and 
mounted to turn in a hoop-form frame that is pivotted 
to the stock, a trigger and pivotted lever operating to 
connect the said worm gear with the dial gear, and a 
dial-plate graduated to indicate hundreds of revolu- 
tions, said dial having less diameter than the units 
and tens dial and arranged in front of the latter to 
turn on the same shaft and operated to be moved one 
point by and at each revolution of the units and tens 
dial, substantially as shown and described. (2) In a 
speed indicating hanism, the bination, with the 
dial-plate D', constructed with the spring pin O, and a 
perimetral gear for receiving motion and having a 
pintle shaft P, of the frame F, made with the projec- 
tion I, the stay or zero pin P?, and the dial-plate D?, 
arranged to turn on the pintle shaft P, outside of the 
dial-plate D', said dial-plate D? being constructed with 








the recesses r! on its inner face and the recesses /? on 
its perimetral face, substantially in the manner as 
and for the purposes set forth. (3) In a » indi- 
cating hani the bination, with the spindle 
8, constructed with the cylindrical form bearing or 
stock C, in which to turn, and having when within 
the said stock or cylinder the worm gear G, of the 
frame I, pivotted to said stock and constructed with 
the pointer P?, and having upon its inner face the pro- 
jection I, the dial-plate D', having a perimetral gear, 
a spring pin O, and made with a pintle shaft on which 
to turn, the dial-plate D2, arranged to turn on the 
shaft as the dial-plate D' outside of the latter, and 
made with the perimetral recesses r! and with the 
recesses 7? on its inner face, the pivotted lever L, and 
the trigger T, constructed and arranged to operate 
substantially as shown and described. (4) In a speed 
indicator, the bination, with a spindle arranged to 
turn in « stock and to engage at one of its ends with 
the end centre of a revolving shaft and at its other 
end provided with a worm gear, of a frame that is 
pivotted to the spindle stock, and having arran, 
thereon a timing mechanism, a dial wheel arranged to 
turn in said frame and having gear teeth upon its peri- 
meter, and a trigger and lever arranged to cause said 
worm gear to engage with said dial wheel and at the 
same time put in operation the timing mechanism, 
substantially in the manner as and for the purposes 
set forth. 


418,474. Execrric Licut Carpon, L. Saunderson, 
Kingstown, County of Dublin, Ireland. — Filed 
December 4th, 1889. 

Claim.—(1) In an are lamp, the combination con- 
sisting of carbon electrodes—one or both hollow—con- 
nected with an electric source and usual devices for 
the production of the clectric are between the elec- 
trodes, a box containing vaseline or other semi-liquid 
hydrocarbon attached to the end of the hollow elec- 
trode farthest away from the arc, and a tightly fitting 
fibrous plug inserted a short way up the electrode at 
the end which enters the box, and a space within the 











a 
————, 


fibrous plug inserted a short way up th 

trode, a space within the pain A yoid of aatiew bd 
or packing between the packing at one end and the oJ 
at the other, and means for supplying liquid } <a 
carbon to the plug or packing at the end fart aa 
away from the arc. (3) In an are lamp, the Pri 
tion consisting of carbon electrodes—one or both 
hollow—connected with an electric source and coud 






































devices for the production of the electric are between 
the electrodes, a tightly fitting fibrous plug inserted 
into the hollow electrodes, a lining of bituminous 
enamel to the passage in the hollow carbon electrode, 


; and means for supplying liquid hydrocarbon to the 


plug or packing at the end farthest away from the are, 
418,539. Hammer, F. G. Stork, Manchester, NW 
Filed July 2th, 1889. 
Clain.—In a hammer, the magnetised head having 
on its under side a longitudinal groove to receive the 


N 





Magnetic. i 
N 











shank of the nail, and transverse grooves to receiv: 
the head thereof, so as to accommodate nails of differ- 
ent sizes, substantially as described. 
418,711. Process or MANurActruRING Gas, 4. 0, 
Granger, Philadelphia, Pa.—Filed June 2nd, 1885. 
Claim.—The process of manufacturing gas which 
consists in raising a body of carbonaceous material to 
a high degree of heat by burning it with air, and at 
the same time burning the gaseous products of com 
bustion with air and highly heating a body of refrac- 
tory material, then suspending the combustion and 
introducing directly into the coolest portion of the 
heated refractory material hydrocarbon liquid, causing 
it to pass through the refractory material in a direc- 
tion the reverse of that in which the products of com- 
bustion passed through during the process of heating, 


(418.711 | ks 
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then at the same time causing steam to — through 
the highly-heated carbonaceous material and be de- 
composed into carbonic oxide and hydrogen Fs then 
causing such gas as fast as it is generated to pass 
through the refractory material in the same direction 
and in company with the hydrocarbon liquid, and 
thereby combine with the vapours and gases of the 
hydrocarbon as they are generated by contact of the 
oil with the refractory material at successively increas- 
ing temperatures, 








Erps’s Cocoa.—GRATEFUL AND ComrorTine — By & 
thorough knowledge of the natural laws which gover 
the operations of digestion and nutrition, and by « 
careful application of the fine properties of well- 
selected , Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies arc 
floating around us ready to attack wherever there is « 
weak point. We ma —— many a fatal shaft by 
keepi if forti 





packing at one end and the arc at the ot 

are p, the combination consisting of carbon elec- 
trodes—one or both hollow—connected with an elec- 
tric source and usual devices for the production of the 
electric are between the electrodes, a tightly fitting 


electrode void of fibrous plug or Heme Bag t the 
» (2) Inan 





ping ourselves we: ed with pure blood and a 
roperly nourish frame.” — Civil Service Gazette. 
Made 7 with boiling water or milk. Sold only 
in packets, by grocers, labelled—“‘ James Epps & Co., 


Homeopathic Chemists, London.” Also makers of 
noon Checolate Essence.—{ADVT.] 


Epps’s 
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evolved, he perceived at once a certain relation between 
it and the work absorbed. Friction or work was there- 
fore in one sense but another term for heat, and Hirn 
discovered that both could be measured, and that the 
gain of the one was in proportion to the loss of the 
other, independently of temperature. His next step was 
to determine this proportion, and thus he arrived at the 
law of the mechanical equivalent of heat. He estimated | 
that one calorie was equal to 365 kilogrammetres—about 
the same figures as Mayer’s, but lower than Joule’s, who 
reckoned it at 417 kil. met. 

The dates are here a matter of some importance. It 
is true that Hirn did not make his discovery till 1847, nor 
endeavour to publish till 1848, a law that had already 
been determined by Mayer, at Heilbronn, and by Joule 
in England in 1843, but he did not know of their investiga- 
tions till he saw a notice of them in the Journal des Débats, 
June 8th, 1854, and he may therefore fairly claim the 
honour of an original, though not of the first discoverer. 
In 1854, when giving his experiments on the subject to the 
world, he defends himself from the charge of plagiarism 
in these words: “‘ Because I was obliged to relinquish my 
claim to the discovery of a new principle, I did not 
therefore think I had a right to withhold from the public 
whatever might tend to consolidate the principle.” In 
this paper on “Friction,” Hirn also examined the old | 
theory that heat can neither be created nor destroyed, 
and that motive power or mechanical work is caused by 
| the mere transference of heat from a hot to a colder body. 
| He contrasted it with the new theory, as advanced by 

Joule, Mayer, Regnault, and himself, that heat is a corre- 

lative force, and that it may be not only transferred, but 
| transformed into some other force, such as light or | 
motion. From thence he deduced the important prin- 
ciple, so often insisted on in his works, that nothing in 
Nature can be destroyed ; though he had not yet deter- 
mined whether all forces, such as heat, electricity, light, 
&e., are themselves principles of Nature, or manifestations 
of one all-pervading force. 

He next devoted his attention to the steam engine, in 

Gustave Adolphe Hirn was born at Logelbach, near | order to study in it the great principle of heat converted 
Colmar, August 21st, 1815. He came of a family already | into work. Of the mechanical theory of heat, he says: 
distinguished in science and in art. His father, who was The new theory discovered by Mayer helps us to 
a partner in the large cotton mill owned by Haussman, | realise more clearly and accurately what takes place in 
Jordan, Hirn and Co., found time for other beside purely | the interior of our steam motors.” To verify this he | 
industrial avoeations, and was a distinguished painter ; | began to investigate the phenomena presented by 
one of his pictures is inthe Louvre. Ferdinand Hirn, the | Watt’s steam jacket. Combes had already proved that 


G. A. HIRN. 





many eminent men who have adorned our 
century, few have rendered greater services to the cause 
of science than Gustave Adolphe Hirn. The spread of 
knowledge has made genius of no country; and it is a 
cingular fact that Hirn in France was pursuing his 
researches at about the same time and in the same field 
as Joule in England and Mayer in Germany. The laws 
which govern the utilisation of heat, if not discovered 
simultaneously by these three illustrious men, were 
d by them on a solid experimental basis; and 
thermo-dynamics took its place as one of the first in 
importance of the physical sciences. But Hirn 8 great 
and comprehensive intellect was not confined to the 
study of any one branch of philosophical investigation. 
In chemistry, astronomy, meteorology, music and 
acoustics, as well as in physical science, he achieved a 
European reputation. Nor did he devote himself 
entirely to theoretical studies. The son of a business 
man, his mind early acquired an eminently practical 
bias, and the formulas elaborated in the study were 
tested in the workshop. In this respect it was of posi- 
tive advantage to him that he had never competed for 
any examination, nor filled a professorial chair, and that | 
he was thus untrammelled by the traditions of any 
school. 

It was probably owing in part to this tendency to view 
scientific facts in their relation to actual life, joined to 
the facilities for experiment offered by his position in his 
father’s cotton mill, that he was led to devote so much 
time to the study of the steam engine. There is probably 
no great scientist in Europe who has done as much as 
Hirn to advance the theory and experimental knowledge 
of the steam engine. Itis the chief object of the present 
article to show how he was led on from one discovery to 
another, through a lifetime of arduous research, till he 
was able to formulate with experimental precision the 
Jaws that govern heat as a motive power. 


Amona the 


place 











words, he resolved to “ determine the number of calories 
sent into an expansive engine, and the number returned 
by it;” in other words, he measured the heatinto and out 
of the engine, and struck an actual balance of heat, which 
has since been found of great use in practice. (3) If 
steam is gradually condensed without change of pressure, 
it gives back by degrees all the heat it had originally 
acquired. 

When steam expands without the additional heat 
afforded by the jacket it becomes partially saturated, but 
if sufficient heat be added during expansion to prevent all 
internal condensation, the proportion between the work 
performed and the heat expended will be as large as 
possible. With a non-expansive engine, Hirn says, more 
heat comes out than goes into it, owing to the heat 
developed by the friction of the piston, pipes, &e. But 
if expansion and a steam jacket are both used, the steam 
being always at high pressure, more heat is utilised in 
the cylinder, and more work will be performed. These 
conclusions are very striking, if we remember that they 
were formulated about 1854, at a time when the study of 
the internal phenomena of the steam engine had engaged 
little attention. Without detracting from the merit of 
other observers, it may be safely asserted that Hirn was 


| the first (1) to discover the true cause of the action of 


the steam jacket; (2) to draw up a balance-sheet of the 
calories in a steam engine, by putting on one side of the 
account all the heat passing into the cylinder from the 
boiler, and on the other, all the heat passing out of it 
in the condensing water, in the work performed, and 
lost by radiation, &ec. He had already perceived that 
the cylinder walls of steam engines ought to be con- 
sidered as reservoirs and sources of heat, and not as 
simple geometric forms. He also placed in a clear light 
the effects of the temperature of the cylinder walls upon 
the steam, and their important bearing upon the efficiency 
of the steam engine. 

Hirn next devoted himself to the study of superheated 
steam, which was similar in its economic results to the 
steam jacket. He experimented upon two engines—one 
a double-cylinder steam-jacketted engine of 112-horse 
power, the other a single-cylinder non-jacketted engine of 
110-horse power. The quantity of coal consumed, of 
water evaporated, and the speed, were all accurately 
recorded. A series of careful experiments were made 
under various conditions, and the results showed that the 
Woolf double cylinder engine, with superheated steam at 


brother of Gustave, invented rope driving for mills, but 
he did not patent his discovery, although it was found of 
great practical utility, and has since been largely adopted. 
Gustave was always of a very delicate constitution. He 
was entirely self-educated, and never went to any school; 
nevertheless his knowledge comprised not only the 
scientific and practical training essential to the work to 
which he devoted his life, but music and various modern 
languages. While still in his teens he began life in his 
father’s mill, and was allowed to work for several hours 
every day in the chemical laboratory, where the colours 
for dyeing and printing were prepared. A few years later 
this laboratory was closed, and young Hirn then under- 
took the supervision of the steam engines driving 
the different parts of the mill. 

One of the leading traits in his character was his 
sterling honesty and integrity of purpose, combined with 
great modesty. He possessed the true scientific spirit 
of patient and laborious research, independent of conse- 
quences or of previously received opinions. From the 
first he made it a rule never to neglect any phenomenon, 
however foreign to the object he was pursuing at the 
time, which might present itself in the course of his 
work. ‘There were three sides to his character—the 
philosophical, the physical, and the mechanical. With 
his philosophical and astronomical theories concerning 
the nature of force, of solar heat, of Saturn’s rings, of the 
constitution of space, and other kindred subjects, the 
present paper is not concerned. It was in the first 
instance as an engineer—that is, on the mechanical side, 
—that he entered on the path of original research, and 
studied the transmission of heat and its mechanical 


| the use of the steam jacket effected an economy of 15 to 
| 20 per cent. Nevertheless, till the middle of the century, 
| the employment of the jacket had often been not only 
| discontinued but ridiculed. To Hirn himself, however, it 
actually appeared as if the key to the problem of the 
mechanical equivalent of heat might be found by examin- 
ing the mode of action of the steam jacket, and in 1854 he 
began a series of experiments on two steam engines at 
Logelbach, which were continued for many years, till about 
180. Indeed, as superintendent of the steam engines in 
the mill, he had peculiar advantages for research. He | 
had under his charge three turbines, a single-cylinder ex- | 
pansion engine, and a double-cylinder Woclf engine, 
which could be used with or without its jacket, and it was | not to be neglected, as a greater quantity of the water 
on the latter he veritied his theories. | contained in the steam was evaporated in both cases 
As early as October, 1854, he was able to state, in a| with the same weight of combustible. Again, by using 
letter to the President of the Société Industrielle de | superheated steam, a smaller quantity of steam from the 
Mulhouse, that a Woolf engine gave 106-horse power with a | boiler was required, making allowance for greater expan- 
steam jacket, and 82-horse power without. Pressure/| sion, and as the dry steam, being less dense, was of 
being equal, this double-cylinder condensing engine | smaller bulk than when saturated, a larger amount passed 
gained 23°5 per cent. in power by the employment of a | into the cylinder under the same pressure, and the equi- 
steam jacket. How could this be acccounted for? The | librium was more quickly established. Although the 
action of the jacket could certainly not be attributed to | action of the steam jacket was to heat, during expansion, 
the fact that the outer walls were hotter, as the loss by | the steam that had already been superheated, Hirn would 
radiation would in that case be rather greater. Nor | not allow that its action was annulled. On the contrary, 
could the gain be set down to the more perfect dryness of | he proved that the jacket completed what superheating 
the steam, since the more saturated the steam the larger | had begun, and prevented condensation in the already 
the quantity of water in it to be evaporated, and the | highly heated steam, while expanding in the cylinder. 
greater the power. ‘This he found by measuring the | Thus a further increase of power was obtained. 
amount of water deposited in the inner cylinder, which| If the steam engine be considered as a whole, any 
was much less with than without a jacket. With | modification in one of its parts will affect its general 
non-expansive engines, however, the steam jacket does | working. This is especially true of any change made in 


419deg. Fah., gave an economy of 20 per cent.; that 
31 per cent. of economy was obtained with the single 
cylinder engine with superheated steam at 437 deg. Fah , 
and 47 per cent. with the same engine with steam at 
473 deg. Fah. (See Bulletin Société de Mulhouse, 1857.) 

By superheating the steam the following results were 
also obtained:—First, the evaporation of any priming 
water in the steam; secondly, the absence of condensa- 
tion during expansion; thirdly, the modification of the 
law of the volumes and pressures of the steam during 
expansion. Although the effect of superheated steam on 
a cylinder provided with a jacket was less than on a non- 
jacketted cylinder, Hirn considered that the jacket ought 





equivalent, questions which soon led him to an exhaustive 


¢ not increase the power, though it conduces largely to the 
investigation of the nature of steam. 


economy of the steam. 


He first distinguished himself by the introdue- Although the steam in the jacket is condensed, and 
tion of a useful improvement, reported on by aj thus a certain amount of heat is lost, yet the power 


committee of the Société Industrielle de Mulhouse | gained may be in excess of this loss. This opinion Hirn 
in 1850. This was to heat the feed-water passing | advanced with caution, for he had already proved that 
into the boiler by the waste gases on their way to| the use of the steam jacket rendered inapplicable many 
the chimney, and thus to effect a considerable eco-| theories hitherto in force. As the steam passed from 
nomy. But he was not long content with the mere | the bottom of the small cylinder to the top of the larger 
daily superintendence of the engines, and in 1846 he | one in the Woolf engine when non-jacketted, the pressure 
began to make experiments upon friction. His original | fell considerably. 
object was to discover, if possible, a cheaper lubricant 
than the grease or oil then used in the mill. He soon 
found, however, that the effect of the lubricating sub- 
stance upon friction, and the proportion between the 
friction, the kind of material used, the area of surface, 
and the rate of speed, were subjects never till then 
thoroughly examined; and his investigations led him to 
conclusions diametrically opposed to those usually 
received. The general opinion of scientific men at that 
time was that friction ‘‘ was independent of the surfaces 
in contact, and simply proportioned to the speed.” Hirn 
maintained that friction ‘‘is sensibly in proportion to 
the square root of the surfaces, and to those of the 
pressures, according to whether one or other or both at 
once are varied.” 

These views, founded on repeated and careful experi- 
ments, he set forth in a paper written in 1847, which was 
refused by three learned societies, though at last 
accepted, and allowed to appear in a mutilated form in 
June, 1854, in the Bulletin de la Société de Mulhouse. 
This paper on “ Friction” had an important bearing on 
the laws of heat. In dealing with the subject he found that 
le was obliged to take note of four chief points:—The 
heat produced, the speed, the surfaces acted upon, and 
the lubricant employed. Of these, the two first soon 
assumed larger proportions than he had _ originally 
assigned to them. In measuring the amount of heet 


of pressure, and acting directly upon the walls of the 
inner cylinder, the warmer steam jacket maintained the 
pressure, and forced the steam to expand. This fact he 
established beyond a doubt, by verifying the temperature 
of the internal steam. The condensed water found in 
the jacket Hirn attributed to three causes :—(1) The 


when entering the cylinder; 


the water representing the heat communicated to the 
inner cylinder walls. He also made experiments by sur- 
rounding the cylinder with the waste gases of combustion 
or smoke jacket, instead of a steam jacket; there was, 
however, no gain practically. 

Hirn next examined the economy of steam produced 
by asteam jacket by measuring, not the quantity of coal 
consumed, but the actual number of calories present in 
the cylinder. In studying the question of the heat in a 
steam engine, he laid down three propositions, which 
have been fully borne out by later workers:—(1) When 
steam rushes into a space where its pressure is reduced, 
the temperature it assumes is always above that corre- 
sponding to its final point of saturation. (2) When steam 


heat disappears, in proportion to the power evolved. To 
verify this, he made a great innovation and improvement 
in the usual method of experimenting. 





By preventing condensation and loss | 


| buted to the increase of pressure in the steam.” 
| cylinder engine the least when not jacketted. 
small quantity of water necessarily mixed with the steam | 


(2) the water condensed | 
by contact with the cold outer walls of the jacket; (3) | 


at high pressure expands gradually, a part of its latent | 


In his own, 


| the composition of the heat medium of the motive power 
| itself, that is, in the steam. 


Such is precisely the effect 
of superheated steam. By diminishing the density of the 
steam it changes it into a gas properly so called, and 
Hirn laid it down as a fourth proposition that “ super- 
heated steam modified the thermal constituents of the 
cylinder itself.” 

The steam jacket was especially useful with double- 
cylinder engines, to counteract the loss of heat with 
superheated steam, when passing from the smaller to the 
larger cylinder. By superheating the steam for the single- 
cylinder non-jacketted engine, Hirn found an increase of 
25-horse power, though part of this gain ‘ must be attri- 
This 
engine gave the greatest amount of work, and the double- 
With a 
jacket the gain was not only in heat, but in the more 
regular working of the engine. 

Hirn, as we have shown, considered that the advantage 
procured by either method of keeping the steam hot was 
chiefly obtained by increased expansion. He goes so far 
as to say: “ If by adding heat we reduce water to steam, 
or by taking it away we turn it again into water, the 
| subtraction of heat will equal the amount added or not, 
| according to the pressure of the steam.” In summing up 

his experiments he came to the conclusion that the great 
law of the mechanical equivalent of heat was applicable 
only when no physical change took place in the constitu- 
tion of the bodies acted upon, such as the condensation 
of steam into water. Mayer's calculation of 370 kil. met. 
| per calorie could only be used where the conditions cf 
the experiment were as far as possible perfect. Although 
of universal application, the law varied slightly with the 
heat medium to which it was applied, whether water, 
gas, air, kc. But if the actual working of the law could 
not be definitely determined, Hirn found that his 
researches enabled him to fix with precision the number 
of strokes, the average speed, and the expansion which 
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gation in its earliest infancy; but his keen intuition 
already perceived the great revolution which steam was 
destined to bring about in trade and manufacture. 

On returning, in 1823, from a journey through Europe 
for the purpose of comparing the state of trade in Hol- 
land and the neighbouring countries, Roentgen was com- 
manded by King Willem I. to express his ideas on the 
application of steam to men-of-war. He drew up a 
highly interesting report, published in 1824, in which he 
set forth, not merely the expediency, but even the imme- 
diate necessity, of effecting a total reformation in the 
then ships of war. As if with prophetic vision, he 
describes the future war vessel, no longer a floating castle 
of timber with sixty, eighty, or more guns, but having a 
low free-board, so as to lessen the chances of being 
struck by the enemy, and protected with heavy wrought 
iron plates to turn off adverse shots. She was to be 
armed with one or two big guns of great range, to throw 
balls of half a ton, and was to be fitted with an iron ram 
projecting from her bow, capable of sinking hostile craft. 
He would also apply steam power to the propulsion of 
his vessels, which, if not submarine, frond at any rate 
float level with the water's surface. 

By command of the King, this remarkable paper was 
submitted to a commission of experts, appointed by the 
Minister of Marine, which reported that the projects were 
visionary, and not merely wanting in the test of experi- 
ence, but not even sufficiently matured and detailed for 
being put into execution as anexperiment. This criticism 
applied to the heavy ordnance, the iron ram, the applica- 
tion of steam power to a submarine vessel, and especially 
to the proposed construction of a ship entirely in iron. 

If Roentgen’s ideas found little encouragement at the 
hands of King and Councillors, in his own works he pro- 
ceeded to put some of them into practical execution. He 
built the first steamships that navigated the Rhine, the 
Scheldt, the Moselle, the Danube, the Volga, and the Cas- 
pian Sea ; and there are still two steamers with compound 
engines plying on the Rhine, viz., the Mulheim I. and IL., 
that were built, after his designs, in 1853 and 1854 
respectively. 

For the Russian Navy he constructed the fngates 
Chrabroy and Ottwachnoy, and for the French Govern- 
ment the Vauban and Descartes, the heaviest vessels 

. then in existence. We shall also show, and prove con- 
clusively, that the Hercules tug was compounded in 1828 
by the addition of a low-pressure to the existing high- 
pressure cylinders, or at any rate that the project was 
made in that year; and that in 1829 the modern type of 
compound engine was applied to the James Watt, 
re-christened the Stad Keulen. 

Roentgen must certainly be regarded as the father of 
steam navigation in Holland, as it is entirely due to his 
foresight and enterprise that steam found so speedy 
and so extended an application in that country. 

The formation of the Nederlandsche Stoom Boot 
Maatschapij, or Netherlands Steamboat Company, was 
sanctioned by the Dutch Government in 1823; and the 
company was actually formed in the following year for 
navigation only, the founders being G. M. Roentgen; J. C. 
Baud, an official personage at the Hague; C. Van Vollen- 
hoven, a capitalist of Rotterdam; and our countryman, 
John Cockerill, who had started the Seraing Works in 
1817. 

It will be borne in mind that Hoiland and Belgium 
formed together the kingdom of the Netherlands until 
1830. Willem I., who had a large interest in the Seraing 
works at the south of his kingdom, also wished for a 
similar establishment in the North. Accordingly, he 
favoured the erection of works at Fijenoord, on the 
left bank of the Maas or Meuse, a little higher up than 
Rotterdam, for building and repairing vessels and engines, 
himself holding a large portion of the capital. The works 
were started in 1826, wages having been paid in January 
of that year, from which period the company began to 
build vessels. From small beginnings the works gradually 
increased, until at the present time they employ nearly 
fifteen hundred men, and are scarcely of less importance 
than those of the Koninklijke Fabriek van Stoom en 
andere Werktuigen, at Amsterdam. 

The company—maatschapij—which is “ limited,” origin- 
ally ran three lines of steamers from Rotterdam to London, 
to Antwerp and to Mannheim, but has since abandoned 
all but the first-named. Thirty years ago some of the 
shareholders seceded, and formed a reederij, or associa- 
tion, not “ limited,’ under which the vessels owned by 
the members are run and worked under a common 
management, while each individual member receives 
only the profits of his own vessel or vessels. The 
late superintending engineer to this association, and 
also formerly a draughtsman at the Fijenoord Works, 
is Mijnheer W. F. D. Van Ollefen, now Lloyd's sur- 
veyor at Amsterdam. This gentleman, who, though 
Dutch, is almost half a Scotchman, has kindly afforded 
us agreat deal of information concerning the old steamers. 
Putting out of consideration the steamers built at a later 
date, two of which, as stated above, are still plying on 
the Rhine, the last of the race of old vessels with com- 
pound engines, viz., the Laurens Jaanzoon Koster, was 
sunk in the Rhine during a fog not a year ago. 

While, therefore, the association continued to tow vessels 
up to seven years ago, and to run steamers to Antwerp and 
Mannheim, as it does still, the company carried out the 
more important repairs, besides building, not only its own 
vessels, but also some of the well-known liners of modern 
times, as well as a steamer of the Monitor type, thus 
realising one of Roentgen’s projects, which were reported 
upon as visionary. In 1570 or 1871 the site of an old 
building was required for an extension of the shops, and 
it was condemned to be pulled down. It contained an 
accumulation of drawings, dating from 1826, that were 
suffering considerably from the ravages of rats and mice. 
The ship drawings were burnt; but Herr Hohn, chief 
draughtsman and assistant works manager, saved the 
engine drawings from a similar fate. Most of the draw- 
ings bear at the back a number, as well as a distinguishing 
letter for each ship; but the register is lost. It is an 








exception for the drawings to be dated or to bear a title ; 
but a few have both one and the other. It has therefore 
been possible, with patient care and intelligent collation, 
to establish the identity of the drawings by the aid of 
their distinguishing letters. Days and days have been 
spent by Herr Hohn and his assistant—-Herr Loéhniss, son 
of one of the principal shareholders, and now manager of 
his own works near Rotterdam—in reconstituting the old 
engines from their drawings, so that the two antiquarians 
at length arrived at a very complete technical history of 
marine engine practice at Rotterdam. Putting the 
engine drawings at 10 per cent. of those destroyed, Herr 
Hohn and Herr Lihniss selected about 10 per cent. of 
what remained, which they arranged in ten portfolios, in 
technical rather than chronological order. From these 
ten portfolios we have selected scarcely 10 per cent. of 
the earliest, most interesting and most representative 
drawings, the reproductions of which we are now enabled 
to publish. This is due to Mr. Croll, who, recognising 
their great interest, especially after the polemics that 
have been waged in our columns as to priority in the 
matter of compound engines, kindly brought them to 
our notice. 


The company having been formed for running in 1824, 


and the works not being started until 1826, it was | 


necessary to obtain the first steamers from extraneous 
sources. The very first was bought in England, being, 
in all probability, fitted with engines by Maudslay, while 
the next three were built and engined at John Cockerill’s 
works, Seraing. Sixth on the list of steamers run, but 
not built, by the company, comes the James Watt, which 
was probably also built in England. Although not 
exactly a stern-wheeler, her paddles were very much aft. 
This circumstance bears out the supposition, communi- 
cated to us by Mr. R. B. Prosser, late of the Great Seal 
Patent-office, and a very antiquary in engineering 
matters, that this is the same James Watt that was 
built by Woods on the Clyde in 1822, and engined 
by Boulton and Watt. The paddle shaft of this 
vessel, which ran between London and Leith, was 
driven by gearing, and not directly by the engines.! 
The James Watt and the Hercules, which was acquired 
in 1826, were actually compounded so as to be running 
in 1829, the drawings, of course, having been made pre- 
viously; but, whereas the drawings relating to the 
reconstruction of the former are lettered I, those of the 
latter bear the distinguishing letter F. Consequently we 
must give priority to the Hercules, especially as the 
evidence about compounding is very full and complete. 
The double-page supplement issued with the present num- 
ber is the reproduction of a drawing, to }in. scale, bearing 
the legend, ‘‘ Gezeichnet (drawn) an Boord den Herkules 
durch (by) S. A. Heucke ;” and fortunately, by way of ex- 


ception, this drawing also bears the date 1830. This isin | 
the right-hand lower corner, whereas, if it had been in the | 


left, which is torn off, the date, and therefore the evidence 
of this early compounding, would have been lost. The 
drawing was made after the work was completed; and 
the measuring—surveying, in fact—of such a maze of 


pipes, added to, no doubt, from time to time, must have | 


occupied several months. Herr Heucke was second 


draughtsman at the Fijenoord Works, and died a few | 


years ago; but he often chatted with Herr Hohn about 
the old drawings that had been rescued, and told him 


that the drawing of the pipe arrangement was finished | 
It was in | 


while the Hercules was lying at Antwerp. 
this year—1830—that Belgium forcibly separated from 
Holland; and official documents record the fact that the 
Hercules was chartered as a tender by the Dutch 
Government during the siege of Antwerp. All the 
marks and buoys had been removed from the Scheldt; 
and the local knowledge of the port possessed by 
Captain Klaasen, of the Hercules, led to his being 
selected by the Government for the service of carrying 
troops. He only died in July last; but up to quite 
recently he “fought his battles o'er again” in the 
company of Lloyd's surveyor, Mynheer Van Ollefen. 
The affection of these old captains for their boats was 


| something remarkable; and it is the custom for their 


funeral processions to pass as near as possible to where 
the vessels are lying. The last that we could learn of 
this small but historical and technically interesting 
vessel is that she was sold to Dordrecht to be broken up 
about twenty years ago. 

We have reproduced the above-named boiler and pipe 
drawing, as made from the actual vessel—with its very ela- 
borate reference, translated from the original German—as 
closely as possible ; but it was found necessary to rearrange 
the reference letters. The draughtsman began with Ger- 
man writing capitals, went on with italic small letters, and 
then employed the Greek alphabet up to ¢, s, 7, when he 
adopted Roman numerals, and final)y Arabic figures, 
while signs on the drawing and in the reference do 
not always correspond. This, however, is of no 
moment; the chief point of interest is the date 
of 1830, which, as attested, was copied from the 
original drawing in the presence of the company’s 
general manager, the head draughtsman, and our repre- 
sentative. The vertical low-pressure cylinder is seen in 
both the plan and elevation, as also is the receiver, 
“through which the exhaust steam passes to the low- 
pressure cylinder” (Refrigerator durch welchen der 
gebrauchte Dampf nach dem Niedrigen-Druck-Maschine 
strémt) as stated in the reference. The receiver is 
called “ refrigerator,’ because, when the high-pressure 
engines were worked alone, the exhaust steam could 
be partially condensed therein, while at the same 
time heating the feed-water, although there is no air- 
pump in connection with it. In the reference there will 
also be found frequent mention of the high and low- 
pressure engines, as well as one of the large cylinder. 

In presence of the above drawing made from actual 
measurement, we must regard that bearing the Dutch. 
title—“ Plan, Zijanzigt en Langs-Doorsnede der Ketel 





1 See Scott Russell's Steam and Steam Navigation, in the seventh 
edition of the Encyclopedia Britannica, 1841, p. 248. 








en Pijpen” (plan, side elevation, and longitudinal section 
of boilers and pipes)—reproduced on page 233—as a pro. 
ject for compounding the engines, made at a still earlier 
date. This is borne out by the pencil circles, dotted jn 
the reproduction, representing the crank paths of the 
high and low-pressure engines, and the pitch circles of 
the gear. The strokes of the two engines were not the 
same; and a method, as ingenious as the sun-and-planet 
motion which it resembles, and probably suggested by 
the gearing of the James Watt's engines—assuming the 
above — be correct—was adopted to get over 
the difficulty. The shaft of each engine was fitted with & 
spur wheel, the two wheels gearing together, as will be 
described in connection with drawings showing the other 
view of this arrangement, together with the high and low 
pressure cylinders, which will be reproduced in a future 
issue. In presence of the Revolution, it was required to fit 
out the Hercules with her increased steaming power as 
quickly as possible ; therefore, instead of waiting to cast 
another cylinder and bore it with the primitive appliances 
then at command, a large vertical cylinder was just 
taken out of another boat and placed in the hold of the 
Hercules, while the two smaller horizontal cylinders were 
already on deck. The low-pressure cylinder also appears 
in the cross section taken along the paddle shaft of the 
vessel—reproduced on page 282—as well as the cranks and 
beds of the two high-pressure cylinders, and also a section 
through the spur wheel, which geared with a smaller one 
on the shaft of the low-pressure engine. It will be 
noticed that the above wheel, hiding the smaller, is a little 
to the left of the centre line, thus leaving room for the 
crank and pin of the large cylinder. 

In the cross section taken in front of the boilers, K K 
are evidently hand pumps, drawing from sea cocks and 
worked on deck, for filling the boiler, one of which pumps 
only appears at h in the plan of pipe arrangement as exe. 
cuted. In that drawing ashort length of the main steam 
pipe is shown to be of a greatly reduced diameter, 
although such a reduction of sectional area does not 
appear in the project on page 2383. But whether this 
was to constitute an expansion joint in so great a length 
of pipe, to serve as a kind of so-called steam trap, or to 
clear some other part, is not explained. The branch 
pipes from the end of the main steam pipe, leading to 
the valve chests of the two horizontal high-pressure 
cylinders on deck, through the orifices HH, are not at 
those points—as stated by a note in the reference—in 
communication with the exhaust pipes leading to the 
receiver, although this would at first sight appear to be 
the case, owing to their superposition in the plan. 

We now take leave of the Hercules for the present, but 
shall regard her as the first example of a steamer with 
compound engines, until some Egyptian hieroglyphic or 
Chinese inscription reveals the projected prototype ot a 
triple-expansion engine. 











Roya Institution.—The discourse to be given by Lord Ray- 
leigh on Friday evening, March 28th, will be on ‘‘ Foam.” 

NortH-East Coast [NsTITUTION OF ENGINEERS AND SHIP 
| BUILDERS.—On the afternoon of Wednesday, March 12th, the 
graduates of the above Institution paid a visit to the locomotive 
works of the North-Eastern Railway Co., at Gateshead. In the 
evening a general meeting of this section was held in the Institu- 
tion’s reading rooms, Newcastle-upon-Tyne, when Mr. Balfour 
Bramwell read a most interesting and instructive paper on “Steam 
Engine Trials.” He described very fully the method of carrying 
out a complete steam engine and boiler trial, and —< how a 
full engine and boiler heat account was made up. Then by com- 
paring a series of trials, in the carrying out of which he had 
assisted, on a small horizontal engine at GalvernlteOcliene, London, 
he deduced several results, amongst which was the great saving of 
16 per cent. effected by jackets when properly applied and looked 
after. He referred particularly to the want of attention to jackets 
on marine engines, and strongly advocated the use of automatic 
drain arrangements from the jackets, such as steam traps. He 
then referred to the efficiency of the engine, and pointed out the 
absurdity of trying to arrive at the true efficiency of an engine 
from pete es diagrams, when the feed-water had not been 
measured, The discussion which followed was adjourned till the 
next meeting. 


Kinc’s COLLEGE ENGINEERING Society, Lonpon,—At a general 
meeting of this Society, held on March 4th, 1890, the president in 
the chair, Mr. Savile read a very interesting paper on ‘* The Tower 
Bridge.” The author commenced his paper by pointing out the 
necessity of some means of communication between the north and 
south side of the Thames below London Bridge. Of the various 
methods proposed, a tunnel and a high level bridge were given up 
on account of the steep gradient that would be necessary; and 
a ferry on account of the great range of the tide. A low-level 
bridge having a bascule span was finally decided upon, the objec- 
tion to a swing bridge being the dolphins which would have to be 
erected to protect the bridge when open. The contract for the 
bridge was divided up as follows: e machinery was made by 
Sir W. G. Armstrong and Co., the iron and steel superstructure by 
Messrs. Arrol and Co., the foundations and northern — by 
Mr. John Jackson, the southern approach by Mr. Webster, and 
the masonry of the towers by Messrs. Perry and Co. The author 
then gave a general description of the bridge. It is a low-level 
bridge of three spans, the side ones being on the suspension prin- 
ciple. Each of the piers in mid-stream supports towers which are 
connected at a height of 139ft. by a foot-bridge. The towers are 
constructed of fcur steel octagonal columns running up the four 
corners and encased in masonry. Ona level with the rest of the 
bridge is constructed a drawbridge, which is raised in two leaves 
when a vessel wishes to pass having masts more than 29ft. high. 
The footbridge is connected with the low-level bridge by stairs and 
lifts. The length of the side spans is 270ft., while that of the 
centre span is 200ft. The two leaves of the centre span weigh 
95 tons each, and turn about pivots 2ft. in diameter let into the 
masonry of the picrs, and are raised by ye ng hydraulic 
machinery. The method of constructing foundations for the pier= 
was next described, This was done by sinking twelve separate 
caissons for each pier, and then filling the intervening space with 
masonry after the masonry was built up in the caissons. The 
foundations of the abutment piers were made by driving a sem!- 
circular row of piles round the position of the piers. The inter- 
stices were then filled up, and the water pumped out. The founda- 
tions were then sunk to a depth of about 25ft. The author 
concluded his paper by describing the side spans, which are of 
steel plates. e two main chains which support them are divided 
into two segments, 220ft. and 100ft. in length gy & The 
long segments reach from the footbridge, to which they are 
attached, to a point on the land span one-third of the span’s length 
from the end, and from this point to the abutment towers, where 
they are connected by a tie beam to an anchorage about 7Oft. 





from the abutment towers, 
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cod hes 4 
a tramway at Chester Messrs Hughes and Lan- 
running a tramcar worked by means of a 
| air motor, supplied with air at about 155 1b. 
yer square inch. This air is carried in vessels attached to 
tee car, and will be made to form part of it. The air 
supply is renewed at intervals on the journey by an auto- 
watic valve on the car. A corresponding valve is placed 
cn an air main which is laid the whole length of the 
tramway, and similar valves are placed at intervals of 
from half a mile to two miles, according to the character 


[PRESSED AIR TRAMCAR PROPULSION, 


ON 
caster are 
compresse¢ 


have not hitherto enabled electrical engineers to propel 
tramears with that economy which is necessary to con- 
stitute a sufficient reason to adopt electricity in place of 
other means of propulsion. 
not seem to decrease, arises mainly from the exigencies of 
the permanent way including the mode of collection, but 
it cannot be said that the necessary intermediary parts 
between the motor and the driving axles have arrived at 
a thoroughly satisfactory practical form. 


The difficulty, which does 


The compressed air, on the other hand, requires 


nothing in permanent way which is not of everyday use, 
and the difficulty of the supply of air to the car hasnow 





In the illustrations, Fig. 1 is a general view of the car 


in use at Chester, an old one fitted with the necessary 
apparatus, but not quite satisfactory, as the apparatus 
had to conform to conditions unnecessary if a special car 
had been made. 
hand lever. 
when it is necessary on the road to take in a new supply 
of air. 
over the hole or box in which is fixed one of the valves 
referred to on the air main, which runs parallel with the 
tramway. 
it presents, on the side next the car, a pair of grooves or 


At either end of the car will be seen a 
This is attached to a coulter, which is used 


This coulter, when dropped, raises a cover plate 


When this cover is lifted to a vertical position 
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with end of box cut away. 


f the road and the traffic. Where the road has heavy 
gradients, and where the traffic is exceptional, they will 
be placed at the smaller intervals. Air can thus be taken 
When required, just as the Lcndon and North-Western 
engines can take up water on the road. The system 
referred to is one of great importance, and seems to offer 
the best solution yet presented of the tramear propul- 
Sion difficulty. 


eflicieney than an air compressor, and an elec- 
trical motor a higher efficiency than an air motor; 
but it has to be admitted that these efficiencies 





Electrical propulsion is theoretically | 
more perfect, inasmuch as the generator has a higher | 


Valve shewn closed 
as left by Car 




















been removed by the use of apparatus which may be 
looked upon as similar to well tried mechanical appli- 
ances. In the compressed air systems hitherto proposed, 
the air necessary fé' the car journeys has been all stored 
under heavy pressure in the vessels carried by the car. 
The main objections to the system are the great loss of 
efliciency arising from the use of highly compressed air ; 
and secondly, to the complete dependence of the car 
upon the capacity of the air vessels it carries. All these 
difficulties are overcome by the low-pressure system 
and the new apparetus above referred to and illustrated 
herewith. 





1 & ENLARGED SECTION 


Fig. 7 


Che Grgineer. 


SIDE VIEW 
with side of box cut away. 


guiding channels, see Fig. 6, which have the following ob- 
jectand action. In the centre of the car and between the 
two wheels on the side shown, will be seen a double- 
ended valve-box rotating on the centre of its length, as 
shown by Figs. 2, 8, and 4, and by the enlarged section, 
Fig. 7. Below the level of the ground is shown, in Fig. 1, 
the position of a valve-box. On the platform of the car, 
at the end near the valve-box, will be seen the lever by 
which a coulter is dropped into a groove outside the rail. 
As the car proceeds this coulter lifts the box cover to tke 
position shown in Figs. 2 to 6. Having lifted this cover, 
a small roller at either end of the valve-box cn tle car 
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enters the groove seen in Fig. 6. As soon as it does this 
the car valve, with the motion of the car, is tilted to the 
position shown in Fig. 2. The socket end of the car 
valve is thus placed so that the continued movement of 
the car causes one of the four hollow arms of the valve 
—Fig. 7—to enter it—see Fig. 2. With the further 
movement of the car, the relative positions of the car 
valve and valve in the main box are as shown in Fig. 3. 
In this position the valves are fully open, and the air 
from the main rapidly fills the receiver upon the car. It 
is possible thus to take air while the car continues its 
motion; but the better way is always to stop the 
car a few seconds when in the position seen in Fig. 3. As 
a matter of fact, the air pressure on the area of the spigot 
of the valve is sufficient to arrest the car at the slow 
velocity at which the conductor allows it to approach and 
enter upon the valve. From 15sec. to 40sec. will always 
be sufficient, and the stop may be always at a recognised 
place. The car moving on causes the four-armed valve 
to rotate, cut off air supply, and the two-armed valve on 
the car leaves as shown at Fig. 4, the latter valve being 
guided by the grooves on the cover, and caused auto- 
matically to take the position seen in Fig. 4, and before 
it leaves the cover it has taken the position seen in Fig. 1. 
The whole of these movements are automatic, the con- 
ductor having only to lower the coulter, and raise it after 
the valve box is left behind. 

This apparatus works quite satisfactorily, and there 
does not seem to be any reason for supposing that any 
practical difficulty in its working will arise. This being 
the case, we may conclude that the Hughes and Lancaster 
system provides a satisfactory practical and workable 
means of supplying tramcars with compressed air for 
their propulsion along their route; that is to say, then, 
that the car may be assumed independent of any consider- 
ations of supply. The next question is that of the 
motor by which the compressed air is to be used and 

wer conveyed to the car wheels. On this point 
it may be said that as the air motor ueed not 
differ in any material sense from a steam engine, there 
need be no difficulty on its account and as steam engines 
have for.considerable time worked tramecars, and as 
methods of gearing suitable for communication from motor 
tocar axle are known and well tried, it may be assumed 
that no difficulty should arise on this point. This must be 
admitted, although the experimental apparatus not being 
free from objections, new motors and gearing are being 
made. The question which remains, then, is that of cost. 

It might perhaps be said that as the power required 
to drive a tramcar is very well known within limits, it 
follows that the cost of propulsion by means of air com- 
pressed at say 170 1b. per square inch, and used at 155 Ib. 
per square inch, is readily derivable by every engineer. 
The car at work has air vessels containing only about 52 
cubic feet, but assuming that the conditions of some 
experimental runs made with the car by Professor Unwin 
last July remain the same, but the vessels carry 100 cubic 
feet, and that the car weighs 6 tons, instead of 5tons 9 ewt., 
assumed loaded, then the following figures from Professor 
Unwin’'s report show the expenditure of air under the 
circumstances. 

Taste I. 


Resist- _ Initial Final 


Work in Distance 
tance in pressure pressure Lbs. of traction run 








Gradient. Ibs. of above above air used per Ib. of before 
six ton atm. Ibs. atra.lbs. imrun. air used stopping, 
car. per sq. in.,per sq. in. ft.-Ibs. . in feet. 
Level. 162 170 18 


8°77 14,510 = 7055 
3 


1 in 150 252 170 28 3°60 13,790 4028 
A 5 oe 342 170 38 68°42 13,010 2603 
1,, 50 430 | 170 48 63°24 12,340 1814 
Ll» @ 698 170 76 48°72 11,020 769 





Subsequent experiments have been made by Mr. D. K. 
Clark, from some of which the following figures have 
been obtained :— 











TABLE II. 

Table showing Amount of Air Consumed on Various Gradients. 

Sant Lbs. of air used . Lbs. of air used 

Gradient. per yard run. Gradient. per yard run. 
Level. 0°0221 1 in 70 0°0483 
1 in 1000 0-0240 1,, 65 0°0503 
1,, 790 0°0245 1,, 60 0°0526 
1,, 500 0°0258 1,, 55 0°0554 
1,, 400 0°0267 1,, 50 0°0586 
1,, 300 0°0282 1,, 45 0°0627 
1 ,, 200 0°0312 1,, 40 0°0679 
1,, 150 0°0344 1,, 35 0°0745 
1,, 100 0°0404 1,, 30 0°0832 
Lp 0°0424 La» = 0°0952 
1,, 8&0 0°0450 Lio 0°1138 
lL» @ 0°0466 Lig 1 0°1442 


From these figures it will be seen that with the appa- 
ratus at present employed the cost of the air used would 
be small, and it may be inferred that the cost of fuel for 
the large fixed engines which would be used at the air-com- 
pressing station would not exceed about one penny per car 
mile. Taking the above figures, and assuming the cost 
of coal to be 10s. per ton, and the engine to use 3 Ib. 
per horse-power per hour delivered to the air com- 
pressors, Messrs. Hughes and Lancaster make the 
cost of fuel about two-thirds of a penny per car 
mile. If, however, the resistance of the car be taken 
as a mean of the first four lines in Table I., namely, 
800 lb., then the horse-power, net, is 4°75, that is to say, 
4‘75-horse power actual is required at the car axles. The 
various losses between the engine driving a compressor, 
in the compressor, in the main, and in the motor, will 
reduce the horse-power of the compressor engine to about 
0°35 of a horse-power at the motor on the car. Between 
this motor and the car axle there must be gearing which 
will absorb about 25 per cent. of its power. Taking these 
quantities into account, the total horse-power at the com- 
pressing engine for driving one 6-ton car at six miles per 
hour will be 17-horse power, and taking the same con- 
sumption of coal, the cost at 20s. per ton will be 
17 x 8 x ‘107 


6 = 091d. per car mile. This, it must be 





remembered, is the cost for fuel alone. But even if this 
be largely exceeded, the cost for fuel would be a small 
matter as compared with the cost for horse feed; and 
in comparison with other systems of propulsion, this 
one offers th: great advantage that every car is perfectly 
independent. 








TWO BOILER EXPLOSIONS. 


THE engravings on page 239 are reduced copies of two 
published by the Marine Department of the Board of Trade ; 
one shows the results of the destruction of a boiler at the 
Scothern Flour Mills, near Lincoln. The boiler was made of 
iron, and was set in brickwork in the usual manner. The 
heated gases, after leaving the internal tube, passed through 
a brickwork flue on one side of the boiler, extending to near 
the front end, and then, after passing underneath, returned 
by a similar flue on the other side to the chimney, which was 
built near to the back end. The length of the boiler was 
about 15ft. 6in. and its diameter about 4ft. Jin. It was made 
of five rings of plates, originally about ,j;in. in thickness, and 
there were two plates in each ring. The end plates were each 
about ,’,in. in thickness, and were connected to the cylindrical 
part of the shell by means of angle iron rings, that at the 
front end being external, and the other at tiie back end internal. 
The upper parts of the end plates were supported by two 
longitudinal jointed bar-stays, secured to double angle iron 
bars rivetted to the plates. The internal tube was about 
3lin. in mean diameter, and it was made of five rings of 
plates originally about j,in. in thickness, connected in the 
same manner as the shell by joints of the lap and single 
rivetted description, the rivets being about fin. in diameter, 
and pitched ee 2in. apart. A manhole 15in. by 114in. 
was cut in the crown of the shell in the third ring from the 
front end of the boiler. The longer axis of this manhole was 
placed longitudinally to the shell, and there was no com- 
pensating ring fitted. 

The mountings consisted of—One open lever weighted 
safety valve, 2}in. in diameter, loaded, according to the 
evidence, to about 50 1b., but with the weight near the end of 
the lever the load would be 90 1b. per square inch. One water 
gauge, with glass and the usual fittings. One steam pressure 
gauge graduated to 1001b. pressure per square inch. There 
was no stop valve, feed check valve, nor blow-off cock fitted. 
The boiler was made by a Mr. Pennistone, in Lincoln, about 
twenty-five years ago. No repairs have been done to the 
boiler. The boiler has not been inspected since it became 
the property of the present owner in October, 1877, and was 
not examined in his behalf before he made the purchase. 

The explosion appears to have been of a very violent 
character, and the surrounding property has been almost 
completely destroyed. The shell appears to have fractured 
near the bottom line, where it was in contact with the brick- 
work, and then to have ripped into several pieces. The 
greater portion of the two back rings, and also the back end 
plate with a piece of the shell were found about 30 yards 
from where the boiler had been placed; and some idea may 
be formed of the force of the explosion from the fact that the 
internal tube, with the front plate attached, in its flight came 
in contact with and partly demolished the brick building 
surrounding a windmill, which stands on a slight eminence 
about 20 yards off. The three front rings of shell plating fell 
amongst the ruins upon the place where the boiler had been 
placed. The boiler shell was worn out. 

The boiler was in the sole charge of the owner, and was 
used by him about two days each week for from four to five 
months in the year, and occasionally at other times, when wind 
power could not be obtained, for another flour mill in his 
possession, to give motion to a steam engine and grinding 
mill placed in a building alongside. Before starting to the 
work of the season at harvest time the owner states that his 
practice was to take the doors off the boiler and thoroughly 
clean it out, and although he did so only once a year he found 
very little scale or mud inside. The feed-water was obtained 
from a well near by, and was pumped into a tank placed 
above the level of the feed pump, and from thence to the 
boiler, without coming in contact with anything which might 
be injurious to the boiler. The owner has no knowledge of 
the strength of boilers, and as the one in question was ‘set’ 
under the level of the surrounding ground, unless great care 
was taken to keep the setting good the brick flues would 
naturally become very damp, more especially as there was 
only surface drainage provided for the whole property. No 
care has been taken to prevent dampness arising, and from 
the evidence it appears to have been known to have existed 
for a long time. About seven or eight years ago, when part 
of the brick flues had to be renewed, the owner had a look 
into them for the first and only time, and then observed that 
they were very damp. Again, about three months before the 
explosion occurred, a passing sweep was engaged to clean out 
the flues, and this man told the owner, after completing his 
duties, that he had found the flues very wet. The owner 
was also aware that the boiler had been leaking for some 
time previous to this, as, when it was not in use for some 
days, the water level fell, as indicated by the glass water 
gauge. On the evening of the day preceding that on which 
the explosion occurred the water level had fallen so much, 
after the boiler had been out of use for about a week, the 
owner deemed it prudent to take out the safety valve and put 
some additional water in through the orifice before lighting 
the fire, but, notwithstanding this warning, he took no steps 
to ascertain where the leakage was ‘taking place, and about 
nine o’clock next morning steam was got up to about 50 1b. 
pressure per square inch, and the engine was started to work. 

In some places the plates were practically worn through, 
and only the scale upon the inside could have enabled water 
to be kept in the boiler at all. The corrosion of the plates had 
taken place nearly altogether on the outside. If the owner 
had engaged a competent man to examine it in all proba- 
bility the dangerous condition of the boiler would have been 
observed, and an explosion, which might have caused loss of 
life, been averted. As it was, the owner and two young boys 
had a wonderful escape. 

The second explosion occurred at about eight o’clock on 
the morning of the 11th October, 1889, while the Persever- 
ance lay alongside the wharf at Quayside, Newcastle-on- 
Tyne. No person was killed or injured. The boiler was 
fitted on board the Perseverance, a small steam wherry of 
about 15 tons gross and 8 tons register, for the purpose of 
supplying steam to a high-pressure steam engine. It was of 
the vertical cylindrical type, with a vertical fire-box and up- 
take, all of iron. The cylindiical portion of the shell was 





gin. thick, 4ft. 6in. in diameter, and about 8ft. 6in. high, 
exclusive of the part that formed the ashpit. It was made 
of two rings of plates, the vertical seams of which were lap 





——— 
———— 


and double rivetted with 4in. rivets pitched 23in. a: 

crown of the shell was : e of a iste tit wes ai = 
dished and flanged, and joined the cylindrical portion 
single row of rivets. v8 

The fire-box, which was slightly conical, was about 4ft Gin 
high, exclusive of the crown, by 44in. and 47}in. in external 
diameter at the top and bottom ends respectively. It w, 
made of four plates gin. thick, arranged vertically, and joined 
by lap-seams single rivetted. The lower end was worked out 
to join the shell. The side at the firing hole was worked out 
wards to the extent of about 24in. and single rivetted to A 
mouthpiece. | The crown was made of one plate; it was 
slightly dished and flanged, and joined to the top of the box 
by single rivetting. 

The uptake was 12in. in diameter, made of one plate and 
the seam welded; it was attached to the boiler crown by a 
flanged — 2hin. by 2hin. by gin. thick, and to the crown of 
the fire-box by the tube end being flanged out; both connec. 
tions were single rivetted. The mountings consisted of one 
glass water-gauge, one feed check-valve, one steam whistle 
one steam pressure gauge—Bourdon’s— uated to 100]b. 
and made by John Abbott and Co., Gateshead-on-Tyne, One 
safety-valve 2in. in diameter attached to the shell crown. [t 
was of the open description, and was loaded by the end of the 
lever being attached to one of Salter’s spring balances gradu. 
ated to 801b.; the balance was fastened to the side of the 
boiler by a stud. The valve seat was of brass, fastened in a 
cast iron chamber which was bolted to the crown of the 
boiler. The lever and pins were of wrought iron, whilst the 
fulcrum joint consisted of two wrought iron lugs. 

The boiler was made by Messrs. Riley Brothers, Stockton. 
on-Tees, in the year 1884; it was therefore about 5} years 
old. The only repair that has been done to the boiler was 
effected in the year 1886. A stay was fitted, owing to a par. 
tial collapse or bulge in the fire-box. It was jin. nutted 
inside and outside of the shell, but it is not clear how it was 
fastened to the fire-box plate, as it was broken off flush with 
the inside nut on the shell, and could not be found after 
the explosion. 

Part of the plate that was fastened to the shell with the 
afore-mentioned stay, by collapsing, first drew itself over the 
noe. fre or nut, and rupturing, made a large exit for water 
and steam, the violent rush of which tore the boiler from its 
fastenings and shot it upwards in an inclined direction. The 
force of the explosion must have been terrific. The crown of 
the fire-box fell on the platform of the swing bridge over the 
Tyne, about 240ft. from where the Perseverance was moored, 
The shell taking a flight in quite an opposite direction into 
the City, rising to a great height and crossing the intervening 
buildings and the telegraph wires over the bridge, fell through 
the roof of the premises of Mr. Baker, pork butcher, Dean-street, 
at a distance of about 780ft. from the moorings of the Perse- 
verance, and jammed itself between the stairs and wall on the 
top landing. In the adjoining building are Messrs. Scott 
Brothers’ offices ; that firm occupies the two upper floors. The 
boiler, in coming through Mr. Baker's roof, knocked in the 
division wall, completely wrecking the large staircase separat- 
ing the two suites of offices. Some of the débris alighted on 
the top of the Guildhall. The uptake tube was broken away 
from its connection to the shell crown, and was found 
detached from the boiler in Mr. Baker's house. The safety- 
valve lever was broken from the spring balance and bent side- 
ways about 6in. The Salter spring balance and steam pres- 
sure gauge were considerably damaged. The boiler shell was 
distorted about 3in. from the circular form at the crown, whilst 
the bottom was collapsed. 

The explosion occurred on account of the collapsed condi- 
tion of the fire-box, which had become so weakened by altera- 
tion of its form as to become unable to resist the pressure put 
upon it. It was originally weakly constructed for the condi- 
tions under which it was required to work, but rendered still 
weaker by the corroded and wasted state of the plates. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
currespo ) 





THE REACTION OF JETS. 

Sir,—I trust the following sketch and explanation will clear up 
‘* Old Student's” difficulty, and show how it is that the text-books 
are right, and that, too, without any anomaly existing:— 

Let A represent a tank of water; B, a jet nozzle within it, of 
perfect ew: C, the orifice in the side of the vessel; and let 
/ represent the height of the surface of the water in the vessel A 
above the centre of the orifice C. Suppose the tank A to be 

















mounted on frictionless wheels, so that it may move freely in @ 
direction exactly opposite to that of the issuing jet at C when 
required. For the present we will suppose the wheels to be 
blocked, a : 

Now, if the jet be issuing freely from the orifice C, it is obvious 
that the balance of pressure within the vessel A is destroyed, and 
the vessel will have a tendency to move in a direction represented 
by the arrow, which is equal in amount to the weight of a column 
of water whose height is 4, and uniform area equal to that of the 
jet at the point of issue C. This I called in my previous letter 
the statical reaction of a jet. E 

But there still exists the moving jet itself to be dealt with, and 
which may be reduced to the standpoint of a direct oe upon the 
vessel A in the direction of the arrow. For let D be a vane, 
hemispherical in form, and without friction, and of perfect effi- 
ciency. Let this vane be fixed to the earth, or to the railway car- 
riage, if the whole arrangement isin one. It does not matter In 
the least so long as it is exactly opposite to the issuing jet at . 
This vane or deflector, being fixed relatively to the vessel A, will 
obviously be capable of reversing the motion of the jet without 
reducing its velocity, the area of the jet when leaving the deflector 
D being equal to its area at C, but annular in form. 

Now let this annular jet as it leaves D impinge upon a ring- 
shaped vane E, fastened to the side of the vessel A, and oxactly 
opposite to D, of such a form and size that the motion of the 
water is practically reduced to zero when it leaves it, The impulse 
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+ will be clearly equal to the weight of a column of water of | would prefer to do away with the outside coupling rods for . y Ny 5 . 
wont pand area C, for this was the impulee required to keep up | passenger engines, as it is well known that they are a great THE INSTITUTION OF CIVIL ENGINEERS. 


the motion of the jet through the orifice C. We thus have for the 

tal reaction referred to a statica] standpoint, the impulse upon 
to to ether with the amount due to the unbalanced pressure at C, 
E, ieether equal to the weight of a column of water whose height 
i ra to 24, and whose sectional area is equal to that of the 
the 08 jet at C. If now the vessel A be allowed to move in the 
direction of the arrow relatively to the surroundings, which may 
be a railway carriage or anything else so long as the vane or vanes 

are fixed in relation to it, it 18 obvious that the velocity of the 
iet relatively to the deflector D will be less than that of the jet 
V jatively to the vessel A, by the velocity at which A moves. 

To take an extreme case, where the velocity of A in the direc- 
tion of the arrow and relatively to D is equal to that of the jet at 
( relatively to A, the particles of issuing water will have no 
movement whatever relatively to D, or the surroundings, and the 
will simply fall vertically downwards, the action on D being nil, 
Here your correspondent did not catch my meaning, for there is 
obviously no necessity nee pape a railway carriage when we already 
pave the earth moving at a ve ocity far in excess of that. : I meant 
the movement of the vessel A relatively to ‘the surroundings, and 
in a direction opposite to that in which the jet was moving. “‘ Old 
Student” is quite correct with regard to his rotating wheel, and 
hence it is that a reaction wheel, if friction be absent, has no limit 
of efficiency, but approaches more and more nearly to perfection 
as the speed increases. a: ; : 

Your correspondent “Farmer” is trying to have a little fun at 
my expense with his per vetual motion machine ; but this I do not 
mind in the least. What I do strongly object to is, the cool 
manner in which he makes me appear to say things that I never 
dreamt of. Will he kindly say where I stated that the reaction of 
the jet doubled the pressure opposite it! Still more, will he point 
out where I mentioned anything about twice the head at all in my 
previous letter ! “Farmer” should be more careful, and not 
make untrue assertions of this kind. I never pretended to lay 
down any law, much less one that could be construed in the 
manner he has chosen todo. I have just shown what the direct 
push in pounds weight will be upon the vessel A; but that has 
nothing to do with the pressure per square inch, which can never 
exceed that due to the head / of water. If ‘‘ Farmer” wishes to 
increase this he must use a hydraulic ram or similar machine. I 
do not, however, for one moment believe that he wants to know 
anything at all about the matter, but wanted to have a little fun, 
robably assisted by his engineering friend. He has, in plain 
English; made a most egregious mull of it, simply because he has 
ignored one vital point, namely, truth. If his engineering friend 
still thinks that matters are muddled, he had better give us his 
opinions upon the subject, so that we may judge of their value. 
It is easy to talk, but another thing to expose your ideas to 
criticism. 

With regard to ‘ Aquarius,” the text- books suppose the 
downward motion in the vessel A to be x/i/, and the efficiency of 
the jet nozzle perfect, circumstances that do not obtain in practice ; 
hence, no doubt, a great portion of the difference between 1°77 
and 2, which it theoretically is. 

St, Neots, Hunts, March 18th. 


ANTHONY S. Bower, 





Sin,—If the received formule concerning jets are right, then it 
seems to me that an important deduction follows, which I have not 
hitherto seen in print. 

An adjutage of the proper form being provided in the side of 
the lower part of a vessel, the discharge through it will be that 
proper to the head of water in the vessel, the ultimate cause of 
the flow of the water being the action of yravity on a column of 
the same area as the oritice in the adjutage, and of a height equal 
the head. But the reaction against the side opposite the orifice is 
equal to twice the head. 

This being the case, if we open a second adjutage opposite the 
first, we shall have the water expelled through it, not with a force 
due to the head, but with a force equal to twice the head ; and the 
velocities will stand in the ratio of 8 ./ 1:8 4/2. 

But the second adjutage will react on the first and augment its 
delivery, and so the reciprocal action will go on until some limit is 
reached, and the maximum delivery is attained. What this will 
be 1am unable to say. It will be settled, I take it, by the friction 
of the flowing water. 

The point seems to be that by putting openings opposite each 
other in a vessel, the rate of discharge will be much more than 
doubled. This may prove very useful under certain conditions, as, 
for example, for emptying locl-s by side culverts, 

If there is a flaw in my reasoning, perhaps some of your readers 
will point it out. J. SANDERS. 

Lynne, March 17th. 





RAILWAY SPEEDS, 


Sin,—I shall be glad if you will kindly grant me space to reply 
shortly to a correspondent signing himself ‘‘ E. B. D.,” who writes 
expressing surprise at the high speed attained by the new com- 
pound North-Eastern locomotive so ably illustrated by you the last 
two weeks. ‘‘E. B. D.” seems to rely on extracts taken from Mr. 
Rous-Marten's book. I can only say that he is trusting to a reed, 
and that a very shaky one, if the extract is quoted correctly. It 
is useless to pick any one particular portion of the extract, it is all 
80 hopelessly incorrect—and I may add absurd. I will only 
comment on one portion of it, viz, ‘“‘that a broad gauge 
8ft. driving-wheel engine down hill cannot attain more than 
eighty miles an hour—barely that, in fact — although every 
device that could be thought of was tried.” I wonder if 
they thought of shutting off steam altogether. If an engine 
attained, say seventy-nine miles an hour on a falling gradient 
and then steam was shut off, the laws of gravity would 
pretty soon increase your speed to one that 1 think would 
considerably astonish ‘‘ E. B, D.” if he was on the footplate. How- 
ever that may be with the Great Western, I can assure your 
correspondent that these very high a 3 are done every day, 
both on the Great Northern and Nort -Western. At one time I 
used to travel over a thousand miles a week on those lines, and 
have often done miles in 46 sec., or over 78} miles an hour with a 
train behind us. I remember one night, with six coaches and one 
of Maconnell’s big “‘ bloomers,” taking only 2] min. from passing 
Tring to pulled up at Willesden, 26} miles, or exactly 75 miles an 
our ; as we a at Tring at barely 40 and had no brakes 
to speak of, we to go well over 80 to do it in the time. I have 
also frequently run from the “hundredth mile” to pulled up at 
Peterboro’ in 20 min., 23} miles, with big trains, Great Northern 
Railway, The best cure for such scepticism as ‘‘ E, B, D.’s "—or, 
for that matter, Mr. Rous-Marten’s too—is simply to travel on 
any of our t lines and take the times by your watch for your- 
self, the hi? and mile posts are all along the railway. 

In conclusion I need only say that I do not suppose any thinking 
man was surprised at the results obtained by the new compound. 
1 was not myself, nor should I be at still higher speeds, for I do not 
think we have by any means arrived at the maximum speed 
attainable on our railways, taking fully into consideration the 
factors of safety, comfort, and desirability. 


Liverpool, March 17th, SPEEDY TRAVELLER, 





COMPOUND ENGINES, 


Sir,—I noticed some time ago an article read before the Institute 
of Mechanical Engineers by Mr. Thos, Urquhart, locomotive 
engineer on the Grazi and Tearitzin Railway, South Russia, on 
the “Compounding of Locomotives.” Having myself had a long 
and various ae with the compound system, I think I am 
right in saying that the McNaught’s system is more economical than 
any other, both for wear and tear and in the consumption of fuel; 
but there are, in my opinion, a few’other points where. room exists 
for improvement besides « successful system of compounding, 1 





nuisance. I think it is possible to couple them only when going up 
an incline, aud disconnect them when not required, which, I think, 
could be easily and cheaply done. Another point I would suggest 
is an improvement in the disposition of the boiler tubes, the 
present arrangement giving a greater rate of deterioration to 
those in the direct route to the chimney. I think all the 
tubes should take an equal share of the heat. I am also 
of opinion that all locomotive chimneys are altogether too 
small, by at least one-half; fancy an engine doing 1000-horse power 
with a 1l5in. chimney to the builer! A good water heater would be 
a good acquisition to the | tive, so as to get the water up to 
the boiling point before it enters the boiler, which could easily be 
done by the hitherto waste steam and spare heat from the boiler 
tubes, so that there should be a very small portion of heat wasted. 
I often see a three-cylinder locomotive which sends out a large 
cloud of steam when it exhausts. I would here remark that m 
plan for compounding is that each pair of cylinders shall wa 
simultaneously and together, but one pair to be set at right angles 
to the other pair. I would keep the steam on nearly the whole of 
the stroke, with a small quantity of lap on the high-pressure 
cylinder, and none on the lon one, and each pair to be worked 
with only one slide valve. I contend that it is impossible to make 
a compound with less than two cylinders, consequently four in two 
engines ; all the strain on the working parts would be reduced to a 
minimum. 

I would much like the opinion of any of your correspondents on 
the above remarks, and thank you in anticipation of its being 
inserted in your next. HENRY HARRISON. 

Kingston Villa, Longsight, Manchester, 

March 17th. 





PALL BEARINGS, 


Sin,—There are several ways of producing small spheres as used 
in cycles, ;*; to jy. At three large shops in Coventry they simply 
bring up a former tool—a tool which always retains its same 
correct protile, no matter how often ground—to the revolving rod 
till it touches a stop, The stop is set by the mechanic, while 
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: thus. Whenstilltighttogauge they 
i 
fi tins, according as their sizes vary ; 
tool—in two halves—having two pieces of square tool steel in, with a 
is avoided, and the balls are very accurate. 


boys and girls do the job generally. The balls drop off with little 
“tits” onthem. These are machined off by a tool having a ring so 
that it cannot cut too much. They are then ground between two 
cast iron discs with grooves in, and a clearance groove at bottom, 
yo to the hardener, who “ pots” 
them in ‘‘ bone” or ‘‘ hardening,” 
and some plunge in water and 
sulphuric acid, some into oil. They 
are then ground again, and run 
dwn wre: ————S=S 
thus, so that they drop in various 
the big ones go back and get another taste of oil and emery. Then 
they are polished between two discs of hard wood and common 
rouge or “ compo.” 

Another way to cut them off the rod is in a proper Yankee 
monitor—turret lathe—like Prall and Witney’s, The operations 
are: (1) Bring the rod forward against the stop; (2) lift hand and 
cut in with the ‘‘former” on cross slide; (3) bring > turret, close a 
hole drilled and tapped true down each. Thus this hole cuts ina right 
angle to the revolving rod, and produces a true sphere; (4) bring 
up a very fine cut-off tool on cross slide. The rod is brought up, 
tightened, &c., while the lathe is on full speed ; a fair hand can do 
a ball every eight seconds. This practice is only done in sewing 
machine and screw-making shops, as these lathes are very little 
known outside that in Europe. By this system a lot of the soft grind 

Another system is to bring up a revolving cutter ‘hollow mill.” 
This is the quickest of all, but the upkeep of cutters spoils the cost, 
as the moment they wear in the least the balls are larger. 

If ‘‘Cycle” will write to me, I shall be pleased to write him any 
week end when I have time. CHARLES GARRARD, : 
192, Cape Hill, near (Late with Rudge, Howe, Brookes’, &c.) 
Birmingham, March 17th. 





STRIKES AND CONTRACTS. 


Sirn,—Can you or any of your readers say whether steps are 
being generally taken to guard contractors against liability for 
delays in completing contracts caused by strikes of workmen?! 
What special clauses, if any have been introduced into contracts to 
provide for such contingencies, which may at almost any moment 
render the completion of a contract in time impossible, no matter 
what sacrifice a contractor might be himself willing to make, as 
unless he could obtain the concurrence of other employers the men 
on strike would not in some instances start. Any information will 
oblige, . 

Dublin, March 19th. 

[All sensible contractors introduce the well-known strike clause 
into their contracts when they can. In these days of keen com- 
petition, however, engineers are sometimes so unwise that they 
will omit the clause if they think that by so doing they will stand 
a better chance of securing the desired order.—Eb. E. } 





TRAIN RESISTANCE. 


S1r,—In your issue of March 7th are given some indicator dia- 
grams taken from Mr. T. W. Worsdell’s compound locomotive on 
the North-Eastern Railway. Referring to card No. 7, the indicated 
horse-power is given as 1068°6, and assuming that 15 per cent. of 
this is absorbed by the internal resistance of the engine, there 
remains available 908-3 effective horse-power. : 

Now to draw a train of the weight given—310°3 tons—at eighty- 
six miles per hour, requires 71°] horse-power for every lb. per 
ton of train resistance. Hence the resistance per ton of this 


train would be or = 12°8lb. per ton. Although, as you re- 
‘ 


mark in your issue of this week, very little is known about the 

resistance of trains at high speeds, this can hardly be accurate, 

and I think it would be interesting to have further particulars of 

the run in question, as such a performance has rarely been claimed 

for any locomotive, simple or compound. E. H. T. 
March 14th. 





GOOD AND BAD ENGINE WORK. 

Sir,—-Your article on ‘Good and Bad Engine Work,” in your 
issue of last week, I think well timed, and its moral should be laid 
to heart by some of our manufacturers. The other day I was 
called in to examine a 6-horse power steam engine which had gone 
wrong. I found that the valve-rod was screwed into a lug cast on 
the back of the slide valve, and the sole means of locking the rod 
to the valve was a small ,’sin. or fin. set serew, Sin. long, which 
was screwed through the lug on to the spindle. I was not sur 
prised to find that the thread of the spindle was stripped. This 
engine was made by a large and well-known firm of engineers. 

23, Greengate-street, Stafford, March 18th. W. O. Roover. 








THE Italian Minister of Post and Telegraph, replying 
to a question in Parliament a few days ago as to the pro line 
of steam navigation between Italy and England, subsidised by 
authority of the Government, expressed the opinion of the 
of the enterprise, and stated that the Government will give its full 
support, considering it of great importance for the development of 
Italian commerce with England, : 





RAILWAY BRIDGES. 
(Concluded from page 108.) 
I1].—Tue New Bripce or THE Lonpon, CHATHAM, AND DovER 
RAILWAY COMPANY OVER THE THAMES AT BLACKFRIARS. By 
Mr. G. E. W. Cruttwell, M. Inst. C.E. 


The new bridge, which had been erected by the London, Chat- 
ham, and Dover Railway Company across the Thames at Black- 
friars, immediately alongside their older bridge, together with the 
new station in Queen Victoria-street, formed an important exten- 
sion, which was long needed for the increasing traffic of the rail- 
way. The bridge was designed to carry, in all, seven lines of rail- 
way, and had a clear width of 81ft. between the parapets; but this 
width was increased to 123ft. at the northernmost span, where it 
was necessary to provide space for the platforms as well as for the 
lines of way. In consequence of the great width, and the occurrence 
of numerous cross-over roads upon the bridge, it was impossible to 
adhere to a construction like that of the older bridge, consisting of 
main girders rising above the rail level ; and it was considered prefer- 
able to adopt a series of arched ribs placed entirely beneath the rails. 
The bridge had five spans, the shore span on the Surrey side being 
183ft., the centre span and the Middlesex shore span 185ft. each, 
and the second and fourth spans 175ft. each, the lengths of the 
three middle spans being fixed so as to correspond with those of 
the old bridge alongside. The foundations of the abutments were 
carried down to a depth of about 25ft. below Trinity high-water, 
the work being executed within cofferdams composed of a single 
row of sheet piles of sawn pitch pine. The foundations of the 
river piers were all carried down to 46ft. below Trinity high-water, 
and were laid in the London clay, the depth below the river bed 
varying from 16}ft. to 23}ft. Piers Nos. 1, 2, and 3 were each 
founded upon three rectangular caissons spaced 6ft. apart; whilst 
for the long pier on the Middlesex side four caissons were required. 
Immediately above low-water level arches were turned across 
the 6ft. openings, and above these the piers were carried up 
solid. The caissons were about 30ft. by 30ft., and consisted 
of a single skin of wrought iron varying from }in. to in. 
in thickness, stiffened by vertical angle and tee-bars spaced at 
intervals of about 7ft., and also by temporary horizontal stiffeners. 
In each case the lower portion, or permanent caisson, was 21ft. in 
height, and above this a temporary caisson was carried up to a 
further height of 28ft., this portion being bolted to the permanent 
caisson and removed after the building of the pier was sufficiently 
advanced. For sinking the caissons a staging was erected around 
the side of each pier, and to regulate the descent each caisson was 
suspended from the staging at the four corners by wrought iron 
rods 2}in. in diameter. The rods were in lengths coupled together 
by pins, and the top length of each rod was cut with a square 
screw thread 2}in. in diameter, by which the caisson was lowered 
uniformly at the four corners, the nuts being simultaneously 
turned by four spanners coupled together. The silt and ballast 
were excavated down to the clay by Priestman’s grabs worked by 
movable jib cranes; and as soon as the caissons had been sunk well 
into the clay, the water was pumped out, and the digging was 
continued in the dry. At first this could only be done during low 
water, and, as the tide rose, the water was admitted into the 
caisson; but as the caisson penetrated to a safer depth into the 
clay the time of working was extended, until, on reaching the full 
depth, the tide was kept out altogether, and the concrete work 
was then commenced. The permanent caissons were filled with 
concrete to within 4ft. of the top, and above this level the 
brickwork and granite facing of the piers were carried up for 
a few feet inside the temporary caisson. The latter was then 
removed, and the masonry of the piers was continued by 
tide work. The superstructure of the bridge consisted of a 
series of arched ribs of segmental form, ving a rise of 
18ft. 6in., and a depth of 4ft. 6in. At each end the bearing 
of the ribs was taken upon a cylindrical pin of wrought iron, 
8in. in diameter, which rested in a semi-cylindrical socket 
formed in the bed-plate. The arched ribs had sufficient 
transverse stiffness in themselves, and there were no braced 
spandrels between them and_ the Sa longitudinal girders 
carrying the floor of the bridge, which were simply supported 
upon the arched ribs by vertical posts. The longitudinal 
girders were fitted between the cross-girders which were 
rivetted upon the tops of the posts, the joints being con- 
nected by cover-plates and also by the flat floor-plates, 34in. in 
thickness, which were laid over the whole surface. The longi- 
tudinal member might therefore be considered as continuous, 
and was made so in order to counteract the effect of unequal 
loading of the various spans upon the piers and foundations of 
the bridge. The continuity was unbroken throughout the entire 
length of 987ft., the member being contained between abutments 
of sufficient stability to withstand the thrust due to any probable 
rise of temperature, while it was also tied back at each end to 
anchorages of sufficient stability to withstand contraction. The 
longitudinal member was rivetted up at a temperature of 50 deg. 
Fah.; and before it was finally closed observations were taken of 
its actual contraction when the thermometer stood at 26 deg. Fah. 
The contraction resulting from this fall of 24deg. was 2in., which 
corresponded nearly with the amount by which a length of 987ft. 
of iron should contract according to calculation. The joint engi- 
neers for the works were Mr. William Mills, of the London, 
Chatham, and Dover Company, and Messrs. J. Woolfe Barry and 
H. M. Brunel. The author of the paper was their resident 
engineer, 








THE INsTITUTION OF NAVAL ARCHITECTS, SEssION 1890.—The 
meetings will be held as follows in the hall of the Society of Arts, 
John-street, Adelphi—by permission of the Council: On Wednes- 
day, March 26th, morning at twelve o'clock ; on Thursday, March 
27th, morning at twelve and evening at seven o’clock; on Friday, 
March 28th, morning at twelve and evening at seven o'clock. The 
Right Hon. the Earl of Ravensworth, president of the Institution, 
will occupy the chair. The following programme of proceedings 
has been issued:—Wednesday, March 26th, morning meeting at 
twelve o'clock: (1) Annual report of Council; (2) election of officers 
and the Council ; (3) alteration of rules relating to election of vice- 
presidents; (4) address by the President. The following papers 
will then be read and discussed:—(1) ‘‘ Notes on recent Naval 
Maneeuvres,” by W. H. White, Esq., F.R.S., Director of Naval 
Construction, Vice-president. (2) ‘‘The Maritime Conference,” by 
Rear-Admiral P. H. Colomb, R.N., associate. Thursday, March 
27th, Morning meeting at twelve o'clock. (1) ‘‘On Leak Stopping 
in Steel Ships,” by Captain C. C. Penrose FitzGerald, R.N.. asso- 
ciate. (2) ‘‘Strength of Ships, with Special Reference to Distri- 
bution of shearing Stress over transverse Section,” by Professor P, 
Jenkins, member of Council. (3) ‘‘Steatite as a Pigment for anti- 
Corrosive Paints,” by Frank C. Goodall, member. Evening meet- 
ing, at seven o'clock: (1) ‘‘ On the evaporative Efficiency of Boilers,’ 
by C. E. Stromeyer, member. (2) ‘‘On the application of a System 
of combined Steam and Hydraulic Machinery to the Loading, Dis- 
charging, and Steering of Steam Ships,” by A. Betts Brown, 
F.R.S.E., member. (3) “The Revolving Engine applied on Board 
Ship,” by Arthur Rigg. Friday, March 28th, morning meeting at 
twelve o'clock: (1) ‘‘ On the Variation of the Stresses on Vessels at 
Sea due to Wave Motion,” by Mr. T. C. Reed, member. (2) 
‘<Spontaneous Combustion in Ceal Ships,” by Professor Vivian 
Lewes, F.C.S., associate. Evening meeting at seven o’clock: (1) 
‘¢On the Screw Propeller,” by James Howden, member. (2) ‘‘Ex- 
periments with Lifeboat Models,” by Mr. J. Corbett. The annual 
dinner of the Institution will be held on Wednesday, March 26th, 
at the Holborn Restaurant, High Holborn, at a quarter past seven. 
Tickets 7s. 6d. each, which will be paid for at thedinner, Evening 
dress, 
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TWO BOILER EXPLOSIONS 


(For description see page 236.) 
































FXPLOSION OF BOILER AT NEWCASTLE-ON-TYNE.— VIEW SHOWING DAMAGE TO WHERRY, 
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RAILWAY MATTERS. 


Tue Pennsylvania Railroad Company is now placing a 
monument alongside the line of its Amboy division, near Borden- 
town, to mark the location of the first mile of railroad laid in New 
Jersey, which was a section of the old Camden and Amboy Rail- 
road, which, when first built, ran from Bordentown to South 
Amboy, and was for a time operated by horse-power. Some of the 
original spikes and flat plates have been preserved, and will form 
a portion of the monument. 


Te Johannesburg (Africa) City and Suburban Tram- 
way Company, formed some time ago, is now making rapid progress 
towards the realisation of its tramway projects. Mr. J.D. Larsen, 
A.M. Inst. C.E., whose name has been so many years associated 
with tramway engineering, is the consulting engineer, and some of 
the necessary materials have already been sent from England. 
The cars are now under construction. This very new town is 
thus to be speedily equipped with the modern omnibus. 


A REMARKABLE collision between goods trains occurred 
on the Midland Railway near Leicester on Saturday. The main 
lines were blocked for eight hours. A goods train was being 
hunted at Leicester North-end when an express goods train from 
Manchester dashed into the shunting train and completely 
wrecked it. A large staff of men were soon on the spot to restore 
the lines and the traffic. Two days’ efforts by a large staff of men 
failed to remove the train, the engine being deeply imbedded. 


Tue half-yearly report of the directors of the North 
British Railway Company, which will be presented at the meeting 
in Edinburgh on the 27th inst., shows an increase during the half- 
year ending 3lst January of £58,549 in the passenger 
traffic, nearly all being due to the latter. A decrease is shown of 
£1381 on the miscellaneous receipts. The total receipts were 
£1,558,884 8s. 5d., and the total expenditure £720,085 15s. 5d. 
Of the expenses, way and works cost £128,219 9s. 10d.; locomotive 
power, £189,758 6s.; and carriage and wagon repairs, £75,742; and 
the receipts yielded £1497°89 per mile of railway. 


Tue record of train accidents on American lines in 
January last includes 76: collisions, 89 derailments. and 6 other 
accidents ; a total of 171 accidents, in which 67 persons were killed, 
and 227 injured. These accidents are classified as follows by the 

Railroad Gazette:—Collisions: Rear, 32; butting, 24; crossing and 
miscellaneous, 20; total, 76. Derailments: Broken rail, 7; loose 
or spread rail, 3; broken bridge, 2; defective switch, 3; defective 
frog, 1; broken wheel, 3; broken axle, 2; broken truck, 6; broken 
brake beam, 1; misplaced switch, 1; rail out for repairs, 3; run- 
away train, 2; open draw, 2; bad switching, 2; bad loading, 1; 
cattle on track, 4; snow and ice, 2; landslide, 3; accidental 
obstruction, 4; malicious obstruction, 3; purposely misplaced 
switch, 3; sand drifted on track, 2; unexplained, 2: total, 89. 
Other accidents: boiler explosions, 5; car burned while running, 
1; total, 6. Total number of accidents, 171. 


Tue Baltimore and Ohio’s new yard at Berlin, Md., 
will, according tothe Railroad and Engineering Journal, be about 
two miles long by about 500ft. wide. e main tracks will spread 
at either end and bind upon each side of the yard. The main 
sidings, one on each side of the yard, will be immediately inside of 
and parallel with the main passing tracks. Inside of and parallel 
with the main sidings are the bases of the diagonal, from and 
between which are laid the diagonal tracks running at an angle of 
about 30 deg. Of these diagonals there are to be seventy, each 
with a capacity of forty-five cars, on the basis of 37ft. space for 
each car, measuring from bumper to bumper. This gives the yard 
an aggregate capacity inside of the base of 3150 cars. Bach 
diagonal will connect with the base on either side by easy switches. 
The main tracks will have only two connections with the yard, one 
at each end, so that passenger trains may not suffer delay. 


REFERRING to the new lines in course of construc- 
tion by the North British Railway Company, the directors in 
their half-yearly report give that of Mr. W. R. Galbraith, M. Inst. 
C.E., from which it appears that of the more important works in 
hand, the Inverkeithing and Burntisland line may be expected 
to be finished within the present month, and opened for traffic in 
April. The Cowdenbeath Section of the Glenfarg line has been 
completed, and passed by the Government Inspector; the station 
at Cowdenbeath will be completed immediately, and the line will 
be available for traffic in the course of next month. The Glenfarg 
line proper, it is anticipated, will be complete and ready for traffic 
on the lst of May. The Kelty and Mawcarse widening is completed, 
and the second line of rails is open for traffic, as is also the second 
line of rails between Inverkeithing and Townhill Junction. The 
Dalmeny and Corstorphine line is completed and open for goods 
traffic, and the Winchburgh line will be completed in May next. 
The construction of the Bridgeton Cross Railway is making satis- 
factory progress. Some of these lines, it will be remembered, are 
important connections of the Forth Bridge Railway. 


THE New York Central Railway Company has for some 
time been running passenger ductors and brak through 
between New York and Buffalo on three trains each way daily, 
and through crews have now been put upon four others, maki 
fourteen trains which now make the run of 439 miles daily, eac 
with asinglecrew. The Railroad Gazette says : “‘These trains all run 
at high — and most of the trips are completed in twelve or 
thirteen hours if no delays occur ; one, however, takes fifteen 
hours. Each crew makes about 1# round trips per week ; that on 
the Chicago limited, for example, running from New York to 
Buffalo on Monday, from Buffalo to New York on Tuesday, and 
then lying off forty-eight hours. The age daily mileage for 
each crew is about 220 miles. Conductors who formerly earned 
100 dols. per month, making trips of 150 miles, and lying over much 
shorter periods than now, receive 125 dols. per month under the 
new arrangement. One of the chief objects in making this change 
was tu relieve the passengers of the annoyance of presenting their 
tickets three times on a trip between New York and Buffalo. It 
seems that the new runs are sufficiently attractive to the men to 
make them eagerly sought for. Whether this results from the 
increase of pay or the decrease of work, or both, we do not know.” 


In reportiag on the accident that occurred on the 5th 
February between Arlesford and Wyvenhoe Stations, on the Great 
Eastern Railway, Colonel F. H. Rich says the accident appears to 
have been caused by the breaking of the tire of the left or near 
side leading wheel of the engine. After the accident three pieces 
which formed half the tire were picked up at the near side of the 
line. The fractured surfaces showed no flaw. It was a steel tire 
made by the Bolton Iron and Steel Company, and was put on at 
Stratford Works in December, 1882. After running 130,798 miles 
it was turned up at Stratford Works in October, 1889, and has run 
5910 miles since then. It was fastened to the wheel frame by 
eight lin, stud bolts. On the morning after the accident one of 
the platelayers, when walking on the railway, found a brake block 
about half a mile on the Clacton side of Arlesford Stztion. This 
brake block was broken off the brake gear at the near side leading 
wheel of the engine by a blow from the tire. The tire had broken 
about half-way between one of the stud bolts and the counterpoise 
weight on the wheel frame of the leading wheel. The fractured 
edge of the tire had struck and marked the brake block. This 
was not noticed until half the tire came off in three pieces, in con- 
sequence of seven of the stud bolts being shorn off while the engine 
was travelling towards Wyvenhoe. The tire was fin. thick. e 
Great mm Railway Company now fix their tires in such a 
manner that they do not leave the wheels if they break. The 
company’s servants in charge of the train appear to have been 
alert and to have done their duty, and the engine was stopped 
about eighty yards from where the first mark was found on the 
top of the near side rail, 

















NOTES AND MEMORANDA. 


Tue six healthiest places in England and Wales 
during the week ending the &th inst. were Cardiff, Brighton, 
Nottingham, Derby, London, and Portsmouth. 
appeared in the similar list for last week. 


Tur deaths registered during the week ending March 
8th, in twenty-eight great towns of England and Wales, corre- 
spond to an annual rate of 26-6 per 1000 of their aggregate popula- 
tion, which is estimated at 9,715,559 persons in the middle of this 
year. Last week the rate was 23°6 per 1000. 


In London 2536 births and 1889 deaths were registered 
the week before last. Allowance made for increase of population, 
the births were 419 below, while the deaths exceeded by eight, the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had been 
21°3, 21-8, and 21°3, in the three preceding weeks, rose to 22°3. 
Last week it fell to 20°9 per 100. 


SpeakinG of the dangers of emery wheels, Mr. Paret 
says: “‘Fine spun theories as to the various pues of wheel 
making may be left unconsidered by the on ge out he may consi- 
der one point as established. Every wheel which tends to glaze 
badly with metal is dangerous as compared with one which does 
not glaze. Every free wearing wheel is comparatively safe. He, 
then, who wants safe wheels should avoid all that glaze quickly.” 


In using emery wheels it has been found that at a high 
speed one ounce of wheel material would only grind off six ounces 
of metal, while at a lower speed it would grind eleven ounces. To 
increase the metal removed about two and one-half times, the wheel 
loss had to be increased about four and one-half times, and the 
horse-power to drive wheel increased about 50 per cent. This was 
witha 10in. wheel, lin. thick. The slower — was 2150 revolu- 
tions per minute; the higher speed 3200 revolutions per minute. 


THE minimum dry-weather flow of certain rivers is 
given as follows in a report by Mr. WillisChipman, M. Am. Soc. C.E., 
in a recent report on the pro sewerage of Brantford, Ont.:— 
St. Lawrence, at Brockville, Ont., cubic feet per minute, 18,000,000 ; 
Mississippi, at St. Paul, Minn., 2,000,000; Connecticut, at Holyoke, 
Mass., 360.000; Ohio, at Pittsburg, Pa., 100,000; Seine, at Paris, 
France, 100,000; Mohawk, at Cohoes, N.Y., 58,800; Thames, at 
London, England, 36,000; Chicago, at Chicago, Ill., out of Lake 
Michigan, 36,000; Illinois, at La Salle, Ill, 36,000; Grand, at 
Brantford, Ont., 18,000. 


WE have already mentioned some of the conclusions as 
to the secular upheaval of the coasts of Finland which may be 
drawn from the accurate measurements made since 1858 under the 
direction of the Finska Vetenskaps-Societeten. We have now, 
says Nature, an elaborate paper on this subject, contributed by 
A. R. Bonsdorf to the /zvestia of the Russian Geographical 
Society—vol. xxv. 5. It appears from the mathematical analysis 
to which the measurements have been submitted that the average 
upheaval of the coasts of South-West Finland is 55 centimetres per 
century; and that the rate of upheaval increases from Ut-i—in 
the Aland Islands—towards the north, and towards the east as far 
as Porkala—not far from Helsingfors—whence it decreases again 
towards the east. The interpolation formule better correspond 
to actual measur ts if the ch 
Sea resulting from the changes of atmospheric pressure are taken 
into account. 


M. PLanTaMovuR gives, in a recent number of the 
Archives des Sciences, the results of his eleventh year’s observations 
of periodic movements of the ground, as shown by spirit-levels, It 
appears that, while in general the east side sinks with lowering of 
temperature, and rises with a rise, these movements do not always 
follow with the same rapidity. A sudden change of temperature 
produces at once a rise or sinking of the east side; but the maxima 
of the ground positions rarely coincide with the maximum or 
minimum of temperature. This eleventh year is exceptional in 
that the extremes of temperature are but one or two days in 
advance of those of the movements, whereas in previous years the 
retardation has been a fortnight to four months behind minimum 
temperature, and a fortnight to three months behind maximum. 
In two years—1881 and 1885—the maximum of rise was even four 
days before the maximum of temperature. Thus, while tempera- 
ture seems to be the chief cause of the oscillations, some other 
opposing cause must be at work, Nature says M. Plantamour 
com the eleven years’ mean effects with the variations in 
solar intensity, but failed to detect any relation. 


In their report on the water geet to London by 
the river companies during February, Mr. William Crookes, F.R.S., 
Dr. William Odling, may by C. Meymott Tidy say :—“‘ Judged by 
the determinations of colour tint, and of oxygen required for oxi- 
dation, the character of the water supply to the metropolis during 
the month of February has scarcely differed appreciably from that 
manifested during the previous months of December and January. 
But the proportion of organic carbon found in the water, though 
still low, both absolutely and in regard to the period of the year, 
has not continued to be of the exceptional degree of lowness for 
the season taken note of in our reports for the previous two months. 
As regards the Thames-derived supply, the mean proportion of 
organic carbon was found to be ‘160 part in 100,000 parts of the 
water, with a maximum of 1°74 part in any single sample examined, 
this maximum proportion of erganic carbon es to about 
three-tenths of a grain of organic matter in 70,000 grains, i.¢., a 
gallon of the water.” By drinking a pint of water per day for 
twelve years, 1 lb. of o ic carbon would be consumed, when the 
water is at its worst. mean a proportion would make it neces- 
sary to drink this quantity for 127 years, 


At a recent meeting of the Berlin Physical Society 
Dr. Feussner spoke on the methods which are employed at the 
Government Physico-technical Institute for the measurement of 
electrical resistances. He exhibited and explained the several 
instruments used, pointing out that in their arrangement the 
greatest importance must be attached to the very accurate 
measurements of temperature. For this purpose the wires are 
wound upon metallic cylinders in order to provide for the rapid 
cooling of the wires as they are warmed by the passage of the 
current; these are then submerged in petroleum, whose tem- 
perature is recorded by a thermometer immersed in the liquid, 
which is itself kept constantly stirred. German-silver wires have 
shown themselves to be unsuited for the purposes of constructing 
the standard resistances, since their resistance increases ap § 
with lapse of time; neither could this increase be done away wit 
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MISCELLANEA, 


Lorp RayteicH has been elected a correspondent of 
the Academy of Sciences in the department of physics 


Tue exhibition called the International Engineers’ 
Electricians’, Builders’, and Ironmongers’ Exhibition is open in the 
Agricultural Hall, Islington. 


Mr. James M. Hunter, for many years in the service 
of the East Coast Railway Companies, has left England for Natal 
to take up the appointment of Assistant Manager of the Natal 
Government Railways. 


THE annual dinner of Old King’s College students 
which includes a good many who are now well-known engineers’ 
will be held on the 28th of April at the Holborn Restaurant, when 
the Right Rev. Bishop Barry will preside. 7 


Messrs. Yarrow anb Co., of Poplar, have in the course 
of construction six shallow draught gunboats for the Portuguese 
Government, intended for use on the ore] These are similar 
to those built by the above firm in the early part of last year, and 
in which Major Serpa Pinto made his recent expedition up that 
river, which has attracted so much attention. 


A PAMPHLET is published by Mr. Urban A. Smith 
A.M.L.C.E., on “The Country Roads of England,” in which his 
raises and discusses the question who ought to keep those roads in 
order, which are not the main roads under the new County autho. 
rity. He arrives at the conclusion that the district system is bad 
and that large areas of ull roads ought to be under one authority, 
as they can be then much better kept in order under economical 
systems, 


AT a meeting of the Walton-le-Dale Local Board, held 
on the 3rd inst., Mr. F. E. Dixon, P.A.S.I., was unanimously 
appointed to prepare plans for the sewering and disposal of the 
sewage of the district of the board, comprising an area of nearly 
5000 acres, and having a a of over 11,000 persons. Mr, 
Dixon, who acts as clerk and surveyor to the board, won, in 1888, 
the ten-guinea prize of the Surveyors’ Institution, being placed 
second in order of merit at their annual examination. 


JOHANNESBURG is a nice place for water drinkers. Dr, 
Matthews, who recommended that the Sanitary Board of that 
town should take the water supply into their own hands 
and bring water from the Vaal, a distance of thirty miles, 
declares that in every 75,000 gallons supplied by the company, 
there is a ton of solid matter, to which fact he attributed the 
abnormally high death-rate from typhoid fever. From a corre. 
ndent in Johannesburg, we learn that householders are now 

£2 5s, per month for a supply. 


Tue Chamber of Commerce, on behalf of the special 
interests of the trade sections, and also on behalf of the general 
interests of the trade of London, have decided to be represented 
by counsel at the Board of Trade inquiry in regard to the Railway 
and Canal Traffic Act, 1888, which is now in progress at Westminster, 
The Chamber will bear a certain proportion of the expenses 
incurred under the heading of printing and legal expenses, and the 
te va of the objections lodged on behalf of the electrical 
trade and other sections, the members of which are invited to con- 
tribute to a fund to pay the expenses, 


NEARLY all the railways affected by the recent Missis- 
sippi flood have resumed traffic. The Mississippi is forty miles 


) 
Cc 


| wide opposite Memphis, where the flood escapes into the lowlands 


and swamps stretching back to the Arl-ansas foothills, in a region 
called the St. Frangois basin, covering 4500 syuare miles. Filling 
this overflow reservoir sac relieves the upper river, and reduces the 
strain on the levees below. The St. Francois river empties itself 
above Helena, Arkansas. The levees on both banks are good 
nearly down to Arkansas city. The vastness of the water volume 
to be removed makes it appear hopeless to deal with such floods, 
though much may be done in dry weather to meet them at other 
times. 


In accordance with the resolution passed by the Asso- 
ciation of Municipal Corporations, the Town Clerk of Hull and Mr, 
A. Goring Pritchard, the secretary, visited the Board of Trade to 
arrange for a deputation to the President on the subject of insert- 
ing powers in electric lighting provisional orders enabling local 
authorities to transfer their undertakings or delegate their powers 
to companies. They discussed the question with Mr. Calcraft, the 
secretary of the Board, and he agreed to amend the model order 
so as to enable local authorities to delegate their powers to com- 
panies, but at the same time he declined to divest the local 
authority of all responsibility. The model order will accordingly 
be revised, and Mr. Calcraft has promised, if it be thought advi- 
sable, to arrange for a deputation to see the President on the sub- 
ject. 

Tue successful completion of the Forth Bridge has led 
to the revival of the old project for bridging the Bosphorus 
between Roumeli and Anatoi-Hissar—referred to in THE ENGINEER 
of the 3rd January last. A French engineer has prepared a plan 
for a cantilever bridge of a single span of 800 metres, at a height 
of about 200ft. above the water. span would be about one- 
third greater than the longest span of the Forth Bridge, but the 
work would present no serious difficulty ; in fact, on account of 
the absence of any work to be done under water, it would bea 
much simpler affair than its great prototype. Even if the work is 
not carried out now, it is tolerably certain that some day a huge 
bridge will at this point serve as a link between the railway 
systems of Europe and Asia; but the railways must be a little 
more developed, especially on the Asiatic side, before capitalists 
will take a friendly view of any such a scheme. 


Tue Elihu Thomson process of electric welding, which 
has already been fully described in THE ENGINEER, has been also 
applied to the heating of rivets, the closing tool being the trans- 
mitter, and bringing the rivet to a white heat at the moment of 
closing. Mr. Ralph Tweddell, whose hydraulic rivetting machines, 
both fixed and portable, are so well known, is designing a special 
adaptation of his process by which the convenience of heating 
in situ by the electric current can be combined with the advantage 
of hydraulic pressure in closing the rivet. For bridge erection, 
where by the present system portable forges, and for important 
works special furnaces, have to be placed on elevated stagings, the 
electrical heating will be particularly useful, as the dynamos can 
be worked on the ground, and at a considerable distance, and a 
conductor wire can convey the heating force to the rivet. Such an 





by heating the wires until they were quite soft. This t y 
was attributed to the occurrence of a gradual crystallisation, 
which depended chiefly upon the zinc in the alloy, On this 
account an alloy of copper and nickel was employed, which is 
known commercially as “‘ patent nickel,” and examined as to its 
suitability. Wires made of this alloy a very low 
temperature coefficient, and were found to be almost absolutely 
constant after being heated to 100deg. C. If they are kept for 
some time after they are made and wound, and are then heated, 
they may be used as standards for comparison. Several other 
alloys were also tried, as, for instance, various combinations of 
copper and manganese. The speaker described the experimental 
measurements made with these wires, and stated that up to 30 per 
cent, of ese, above which amount it was not possible to 
draw a wire in this alloy, they have yielded a negative coefficient 
of temperature. When the alloy contained ser | a small per- 
centage of manganese, the coefficient was very small, so that such 
wires would be suitable for the construction of standard coils. In 


conclusion, he described how the resistances are measured in the 
Government Institute. The method employed is that of com- 
pensation, and measurement of potentials, 





arrang t would, no doubt, have been specially useful at the 
Dufferin and Forth Bridges. 


A Lim1TED liability company, with the title of A. and J. 
Stewart and Clydesdale, Limited, been formed to carry out an 
amalgamation of the business of Andrew and James Stewart, tube 
manufacturers, Coatbridge and Glasgow, Stewart Brothers, tube 
manufacturers, Coatbridge, and the Clydesdale Iron and Steel 
Company, M The capital is £700,000, in £250,000 eumula- 
tive 6 per cent. preference shares and £450,000 in £10 ordinary 
shares, and the vendors are to receive, partly in cash and partly in 
shares, £650,000 for their properties, the £50,000 which remains 
being considered ample working capital, taking into account the 
large and valuable stocks presently held by the amalgamated 
companies. There are about 2000 hands employed by the firms, 
and the revort of a firm of London chartered accountants, is to the 
effect that in the last four and four and a-half years, A. and 4 
Stewart and the Clydesdale Company respectively have earned 
net profits amounting to £78,695, a sum sufficient to pay the 
6 per cent. on the preference shares, and 12$ per cent, on the 
ordinary shares, 














SuprLeMENT To THE ENGINEER, Marcy 21 189) 


(A)--Maian steam pope from bocers to high-pressuie 
‘ ulineers, 

(B B)\—Pipes From end of mara steam pipe to the expau- 
sean calve boxes of the two high-pressure 
culinders. 

(C C)—Expansion valves. 

(D D)\—Brass pipes leading from the expansion valves, 
through the arinces E E, to the slide-calce 


(chests of high-pressure culiuders). 


with the high-pressure cylinders. 
Notr.—There is no connection between the 
pipes D D and # F, although it appears 
so from a first glance at the drawing, the 
steam and exhaust ports of the high- 
pressure cylinders being on the same 
centre lines. 


| 

| 

| 
(H)\—“ Refrigerator” (receiver) th rough which the steant 


passes to the low-pressure cylinder. 


F F)\—Exhaust pipes, whose orijices GG communicate 
4 - | 





(7 1)—Valve bores and prpes Jor steam exhaust when the | 


high-pressure engine is worked alone. 


BOTLER AND 


(S S)— Hot water pumps. 
(T T)—Suction pipes Jor hot water pumps to draw fi ont 
receever. 
(U U)—Cocks for closing the above pipes. 
(V V)—Suetion pipes for hot water pumps to draw frei 
hot well. 
(IV W)—Cocks for closing the above pipes. 
(X X)—Cold water pumps (for feeding boilers). 
(2 )-—Sea cock for cold water pumps. 
(Z)—Cnion pipe between the to cold water pumps. 


(a) —Cock Sor closing communication between the to lvold 


water) pumps, 





(b b)-—Delivery pipes from cold water pumps to ; 
(hence called * refi igerator”’). 


elver 


(ee) Cocks for closing the above pipes when high and low- 
pressure engines ave worked together. 

(d d)\—Pipes to aid in Secding boilers, by means of the cold 
water pumps, Uf required. 

(« e)—Pipes for feeding boilers by the hot water pumps. 
These pipes are connected with pipes dd at x. 

(f1)—Pipes for pumping out the ship, by the cold water 
pumps, through the strainers IV. and V1. 

(9 g)—Two cocks to permit of pu mping, by means of the cold 
water pumps, into the boilers or the “ refrigerator,” 
or of drawing from the bilye. 

(4)—Large hand pump, worked on deck, drawing through 
sea cock ¥Y, Cocksl (or i) and m must then be open, 
and strainer cock k shut, cock l being also shut 
when feeding boiler, 

























(HK )—Valee for draining ** refrigerator” (receiver) 
{ L)— Pipe from om refi we rator” to 
{M | a Valve chest of 
(N)—Low-pressure cylinder. 
(O)—Throttle val ce, 
(P)—Aw pump. 


(Q)—Condenser. (R)—Hot well. 
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in e)—Two pipes connected with cocks W W when high- 
pressure engine works alone. 
(w)—Delivery pipe of 
(x)—Large bilge pump. 
(y)—Delivery pipe from large bilge pump to boiler (for 
filling it of empty-—not under. pressure.) 
( >)—Bilge suction pipe. 


| —Pipe for blowing down boiler. 


1] —Cock for the above, by which the two small pumps « 


and o draw through pipe \\\. 


IV., V., VI., Vil.—Collectors and strarners for bilge pumps. 
Vill.—Pipe to blow through low-pressure cylinder. 
1X.—Supplementary pipe for leading additional steam 
direct from boiler to large cylinder. 
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(SuppLeMENT TO THE ENGINEER, Marcu 21, 1899. 


ENGINES OF THE SS, HERCULES, 1830. 






I 
4 
sing boiler by pipe P Position OF Cocks. ‘ok 5 must therefore be open. CDOT Oe 
al fun feeling c P . F Cock 6 shut, and ali Eas " 5 . 
T° we by means OF the port When the high and low-pressure engines work together, Cock 7 ania ivetigh whieh the wrter may Cocks 10 and 10 (for pumping out bilge) shut 
: a i ; ’ hee FY ee Cocks 12 and 13 open when the cold-water 
su g that th -heater and boiler be fed t . -OCK8 ane pe a 
7 J, feed heater vai ees we we re “ pe > pass into the boiler. pumps draw from the bilge, and 
’ rye with feed Medter. ony two pumps (of which there are eight imu shies ak 
: a low-pressure ‘ack + is a ap ‘aot " * Cocks 8 and 9 open. Cocks gy must be so turned that the water shall 
, by water of low-pres Cock rv is to be open for injection, and ‘ > : : 
* joe!" Cocks 3 and 4, of the hand pumps, shut. escape by the pipes f f. 


Cocks W W open, so that the hot-water pumps can draw 
through the pipes Z Zand V V from the hot well L. 

Cocks UU shut, 

Cock 2 open, so us to let the water pass through the popes 


Cock m, of the large hand pump h, also shut. Cock Y is then also shut. 








s into the Jeed-heater. 
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—— Ne xX. X.— Safety valves. XIV.—Alarm valve (like a small safety valve—no whistles XVIN1.—Junction tubes between upper and lower elements of 
a \ X1.—Blow-off valve. yet). boiler. There are fourteen of these tubes, ciz., 
Xit.—Union pipes between boilers and main steam pipe A. XV.—Blow-off pipe. four on each of the outer sides of the boilers, and 
= ~--—-4 . XIN —Union pipes (of gunr-metal, and at lack) between XV1.—Drain pipe from hot well. three on each of the inner sides. 
SV iF upper and lower elements of boiler. XVII.— Water jacket (round funnel, serving as feed heater.) 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


|—Madame Boyveav, Rue de la Banque. 
PAR —ASSER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers, 
LEIPSIC.—A. TWIETMEYER, Bookseller. 
NEW YORK.—INTERNATIONAL News Company, 88 and 85, 
Duane-street. 











PUBLISHER’S NOTICE. 


FORTH BRIDGE. 
* led copies (suitable for framing) of the Four-page Engraving 
*e . sovin( BRIDGE, issued with our Specal Number of 
December bth last, can be had, price 1s., post free. 
** With this week's number ix issued as « Supplement a Tiwo-page 
* Engraving of the Compound Engines of the S.S, Hercules, 1830. 
Every copy as issued by the Publisher contains us Supplement, 








and subscribers are requested to notify the fact should they not 

gecerve it. 
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Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 168, China, Japan, India, £2 0s, 6d 

Remittance by Bill on Loadon.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 168.; Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 
Sandwich Isles, £2 5s, 

ADVERTISEMENTS. 

*,* The charge Jor Advertisements of four lines wad under is three shillingse 
for every two lines afterwards one shilling and sicpence; odd lines ar, 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an i or more, the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment, Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti. ts in “ordinary” and “ special” positions 


will be sent on application. 


Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for ns to press early with a portion of the edition, 
ALTERATIO to standing advertisements should arrive not 
later than Three o'clock on Wednesday afterneon in each week. 

Letters relating to Advertisements and the Publishing tment of the 

per are to be addressed to the Publisher, Mr. Sydney White; all other 
titers to be addressed to the Editor of Tuk ENGINEER. 








MEETINGS NEXT WEEE. 


Tae InstiruTion or Crvit Encineers.—Tuesday, 25th inst., at 8 p.m., 
ordinary meeting. Paper to be further discussed:—‘ Lough Erne 
Drainage,” by Mr. James Price, jun., B.E., M. Inst.C.E. Paper to be 
read, time permitting:—‘‘ Barry Dock aud Railways,” by Mr. John 
Robinson, M. Inst. C.E. Friday, 28th inst., at 7.30 p.m., Students’ 
meeting. Paper to be read:—‘ Deflection of Spiral Springs,” by Mr. 
Alfred t Young, Stud. Inst. C.E. 

InstiTuTION OF ExLecrricaL Enoingers.—Thursday, March 27th, at 
the Institution of Civil Engineers, Westminster, 8.W., ord: meeting, 


atSp.m. ‘“ Alternate +. Continuous Currents in Relation to the Human 
Body,” by Mr. H. Newman Lawrence, Member, and Mr. Arthur 
Harries, M.D. 


Cuemicat Society.—-The anniversary meeting will be held on Thursday, 
27th inst., at 4 p.m. The members and their friends will dine together 
at the Whitehall Rooms, Hotel —a. on the evening of the same 
day, at seven for half-past seven o'clock. 

Nortu-gast Coast INstTitUTION OF ENGINEERS AND SHIPBUILDERS.—The 
seventh general meeting of the session will be held in the Lecture Hall of 
the Literary and Philosophical Society, Newcastle-upon-Tyne, on Monday, 
March 24th, at 7.40 p.m. (1) Minutes of the last general meeting will be 
submitted for confirmation. (2) Discussion on Mr. R. L. Weighton's 
paper on ‘‘ The Institution's Rule for the Normal Indicated Horse-power 
of pas Engines and Boilers.” (3) Paper on ‘‘ The Structural Strength, 
&e., of Cargo Steamers of Different Types,” by Mr. G. Bergstrom. 

Society or Arts.—Monday, March 24th, at 8 p.m.—Cantor lectures: 
“Some Considerations concerning Colour and Colouring,” by Professor 
A. H. Church, M.A., F.R.S. Tuesday, March 25th, at 8 p.m.—Applied 
Art Section: “ Engraving in Wood, Old and New,” by Mr. W. J. Linton. 
Wednesday, March 26th, at 8 p.m.—Ordinary meeting: ‘Carriage 
Building and Street Traffic in England and France,” by Mr. G. N. Hooper. 
Saturday, March 29th, at 3 p.m.—Popular lectures: ‘‘ The Atmosphere,” 
by Professor Vivian Lewes. 





DEATH. 


On the 13th March, at March, Ropert Watson Lunn, M.LC.E., in his 
75th year. 
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TO OORRESPONDENTS, 
Registered Telegraphic a. Yee NEWSPAPER, 


*,* All letters intended for insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

ConstRucTION.— Your Jirst question, relating to symmetrical rolled joists, 
vou will tind answered by the following, which is taken from Clark's 
* Rules, Tables, and Data,” W being breaking weight at centre :— 

W = da" (4.4 + 1155 a”) 
Obl ’ 

Sectional area of lower flange in square inches. 

Sectional area of web taken at reputed depth in square inches, 

Reputed depth in inches ; that is, the total depth minus the 

average thickness of one tange. 
(= Span in feet. 
Tables of the ascertained strengths o these joists are also given. Your 
second question cannot be answered in a simple form. With a given top 
cand bottom flange the strength would vary with the depth ; but by the com- 
bination of the two girders, well rivetted along the central flanges, the latter 
come into play, and help to give greater value to the webs, and the increase 
of atrength, inatead of being simply as the depth, is analogous to the increase 
of the depth of a beam, The section you last mention might be a very advan- 
tageous section, aa with a sufficient section in the lower flange to meet tensile 
stress, aa in the lower flange of a girder, you would obtain great stiffness 
and enlarged section in the upper or compression member, and failure by 
buckling would be better vesisted. A greater permissible stress in compres- 
sion will thus be obtained, 


in which a= 
a’ 


a’= 


PAPER STAMPING AND CUTTING MACHINERY. 
(To the Editor a The Engineer.) 
Sir,—Will any of your readers kindly give me the names of manufac- 


turers of machines for cutting out r articles, such as envelopes, &c.? 
March 17th, . was , Ds. N. 





TUBE MAKING PLANT. 
(To the Editor of The Engineer.) 

Sir,—Could Fg or any reader oblige us with the names of any makers 
of plant for the manufacture of o7 inary welded gas, steam, and water 
a, shee chone-jolnt bedstead tubes ? M. 

March 15th, 


L. 





WIRE ROPE DRIVING. 
(To the Editor of The Engineer.) 

Sir,—In reply to “E. W. R. H.'s” letter of inquiry in this week's 
ENGINeeER, I cannot answer his question, but he will find a chapter upon 
this subject, and a list of continental installations, in a stan German 
book, Ruhlmann’s “ Allgemeine Maschinen Lehre,” vol. iv., edition 1888. 
fur Enotneer, March 20th, 27th, April 8rd, 1874, is mentioned in this 
book as having an account of the large installation at Bellegarde. 

March 15th, J. H. H. 
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THE COAL MINERS’ STRIKE. 


TuE long threatened strike of coal miners has become 
an accomplished fact. It is impossible to arrive at any 
minutely accurate figures, but the estimate that 150,000 
men have left the pits is perhaps not far from the truth. 
The demands of the miners are extremely simple. They 
ask for an immediate rise of 5 per cent., and a further rise 
in July of 5 per cent. on their present wages. The stop- 
page of the collieries has been followed by a dearth of 
coal in many districts where manufacturers have been 
living from hand to mouth for some time past; and large 
numbers of hands have in consequence been thrown out 
of employment. The strike is one of very grave import- 
ance. It presents features which claim close considera- 
tion. It is doubtful, however, if the question at issue 
will be dispassionately discussed at large. The daily 
press has, we regret to say, taken an alarmist view of 
the position. We hope to show that, unless personal 
feeling and sentiment should work to a bitter end, there 
is no ground for much apprehension. 

The first point to be considered is the relative strength 
of the two parties, masters and men. This does not 
depend wholly on the losses which may be incurred by 
the masters and the men respectively. The possible 
gain to be got out of the strike is a far more potent 
consideration. If, for example, it can be shown that 
the colliery owners will lose nothing by conceding 
an advance to the miners, the position of the latter 
will be greatly strengthened. A colliery proprietor fight- 
ing for his own income is a very different man from a 
colliery proprietor resisting a demand for a rise in wages 
on the ground that such a rise would be bad for the 
general trade of the country. Now it goes without saying 
that the 2d. a ton or so extra which the demand of the 
men means will not be paid by the colliery proprietor—it 
will be paid by the consumer. The latter is alarmed, 
and with reason, because he knows by experience that 
the rise in wages is only the foundation point of an 
inverted pyramid of extra charges of all kinds; 2d. a ton 
additional wages means to the cotton spinner and the 
ironmaster at least three times as much. To the house- 
holder it represents at least 5s. The middleman, the 
railway company, and the coal merchant, look without 
much dislike on any movement which tends to raise the 
price of coals, just as the baker is never happier than 
when flour goes up in value. It follows then that those 
most nearly connected with the miner have the least 
reason to resist his demands, and as we have said, this 
is a powerful factor in the men’s favour. Again, there 
can be no doubt but that strong pressure will be brought to 
bear on the coalowner to induce him to concede the demands 
of themen, When acotton spinner or iron manufacturer 
says that he must have coal at any price, he is very likely 
to get it—it will not be his fault if he does not succeed. 
Threats and persuasions will alike be used to persuade 
the colliery proprietors in a district to give way. Here, 
then, is another point in favour of the men. A yet more 
powerful factor, the existence of which has hitherto been 





overlooked in what has been written or said on the 
subject, remains to be pointed out. The mine owners 
cannot do like the docks or gas companies—import labour. 
They are prevented by Act of Parliament. No man is 
"saggy to work in the face of the coal who has not 

en a miner for two years. He must have worked 
during that period in a mine with qualified men, just as 
a marine engineer cannot obtain a Board of Trade certifi- 
cate unless he has served in an engine-room afloat 365 
days. This fact prevents the colliery owners from hiring 
navvies or agricultural labourers, and sending them down 
the pits. There are many collieries from which it 
would be quite possible for unskilled men to win 
thousands of tons of coal under the direction of the fore- 
men, and recourse has been had to this expedient ere now. 
But comparatively recent legislation has stepped in, and 
the British coal miner is a monopolist. If he does not 
choose to work himself, no one can take his place. 

Turning now to the masters’ side, we see that if they 
have the will to fight with the men, they have a good 
deal in their favour. The strike is intensely unpopular 
with the public at large. The men cannot plead poverty 
or distress. They can earn as much as £3 a week if they 
choose; but they choose, for the most part, to work only 
four days a week, and this they do on purpose to limit 
output. They want to do as little work as possible for 
their money. In this they stand on their rights; but 
they none the less make themselves very much disliked. 
An unpopular strike is a very unpleasant affair for the 
strikers. It is especially unpleasant because they find it 
next to impossible to obtain credit from the shopkeepers, 
Again, the funds possessed by the miners’ unions are a 
mere drop in the ocean needed for the maintenance 
of such a host. An enormous sum would be needed 
to support the strikers even for a fortnight, and 
there is absolutely no chance of assistance from the 
public. Furthermore, the very magnitude of the strike 
is an element of weakness in it. The leaders cannot fail 
to have the greatest difficulty in keeping their men 
together when once the pinch comes, and it is especially 
to be noted that the men cannot emigrate to other 
districts and obtain work. It has been pointed out by 
Mr. Burnett that, in the majority of cases, only a com- 
paratively small proportion of strikers come on the Union 
for funds. They migrate to other districts and obtain 
employment. But it is obvious that if the Midland men 
went to Wales or Scotland, and, so to speak, double- 
banked the pits there, they would defeat their own object, 
which is, of course, to establish a coal famine. 

Yesterday—Thursday—a conference took place in 
London. ‘The proposals there made are to be submitted 
to the men in Manchester to-day. The sum in dispute 
was comparatively so small that resistance to the men’s 
claims was, no doubt, principally dictated by the knowledge 
that the rise will be used as a peg on which the middle- 
men will hang a considerable demand for more money, 
and by the fear that a concession will be regarded as an 
evidence of weakness by the men, who will in the near 
future strike and strike again until their exactions become 
intolerable. The owners proposed an immediate advance 
of 5 per cent., and a similar advance in October next. 
After a long conference between the representatives on 
both sides, it was resolved “that the men resume work 
on an advance of 5 per cent. in wages to be given now, 
and a further advance of 5 per cent. in the first week in 
August.” It is much to be regretted that the unions 
seem to be unable to establish a sound reputation for 
honourable dealing. Such a reputation would, if they 
did but know it, at once enormously strengthen their 
position and facilitate the progress of trade. For our- 
selves, we hold that, at present at all events, there is 
nothing to be feared from a concession. It is to a large 
extent in the power of coal users to place themselves 
in such a position that they would have nothing 
to fear from a general strike. To this end it would 
be necessary to provide about one month’s stocks. 
We commend to the attention of our readers what 
our Sheffield correspondent has to say on the ques- 
tion of stocking coal. There is no reason to think 
that if the colliers turned out en masse they could 
remain out anything like a month. They have no 
funds available for the purpose. Of course, if they did 
not turn out in a body, they could be fought in detail. 
The weakness of the consumer now lies in the fact that 
he has been found totally unprepared. This will not 
happen again in a hurry. Again, we do not see why a 
moderate rise in the price of coal should ruin British 
trade. It stands on a firmer basis than that. Coal has 
been at its dearest when commercial prosperity was at a 
maximum in thiscountry. The cost of coal is but a small 
part after all of the whole cost of manufacturing, and a rise 
of five per cent. in price standing alone means very little. 
Nor is such a rise to be regarded as an unmixed evil; it 
will stimulate steam users and others to adopt economical 
systems of using fuel, which are too much neglected 
when coal is cheap and plentiful. The thing to be 
dreaded is a total stoppage of the supply. If the alterna- 
tive is such a stoppage or a rise in price, there can be no 
doubt which it will be advisable to adopt. 


THE MOST SUITABLE GUNS FOR OUR SHIPS. 

On Monday last, March 17th, the question of our heavy 
guns, particularly the 111-ton gun, was brought before the 
House, first by Mr. Gourley and afterwards by Captain 
Bethel. There has been an increasing conviction for 
some time past that these very heavy guns are a mistake. 
This has been strengthened no doubt by the fact that the 
special Board of Naval Officers and Constructors assem- 
bled at the Admiralty to consider the designs of our 
new ships, recommended nothing heavier than the 67-ton 
gun, and evidently would have preferred a rather lighter 
piece, had a well-tried one been in existence. We have 
all learned that the wear and tear of our new type guns 
is almost alarming; that the slow-burning charges, which 
develope great energy at a low pressure, have an extraordi- 
nary action of erosion, that is, of eating out the surface of 
the metal of the bore. So great is this, that he would be a 
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bold man who would undertake to fire a hundred rounds 
from a large gun with any degree of accuracy without special 
provision in the shape of gas checks of increasing dia- 
meter to compensate for the wear of the bore. As to 
the total number of rounds which could be fired without 
relining, various conjectures are made. We have even 
heard a doubt expressed whetherour guns on board ship 
would fire their full complement of ammunition without 
requiring relining. Probably this is too black a view to 
take ; nevertheless it may be well questioned if the 9-2in. 
gun would fire more than 200 rounds, and the limit in 
a gun of this size is almost more serious than in 
a larger gun, seeing that it may be expected to 
fire oftener. Unfortunately we may see by this that the 
evil is not confined to the heaviest guns, but is common 
to all those of new type—that is, all guns developing very 
high power. It is, however, true that special objections 
and difficulties exist with regard to -very heavy guns. 
We have recently heard serious doubt thrown upon the 
efficiency of our 111-ton guns, owing to the return of 
those from H.M.S. Victoria to Elswick for alteration 
or further strengthening. We hope shortly to give a cut, 
showing exactly the nature of this alteration. In the 
meantime the matter may be briefly explained. The 
first guns of this class were made for Italy, the heaviest 
being about 105 tons in weight. At the time that they 
were made it was impossible to obtain a steel ingot of 
sufficient length to extend from end to end of the piece. 
The inner tube was’ made, therefore, in two lengths, and 
the outer structure built up with a view to supplying 
longitudinal as well as tangential strength. When, how- 
ever, the 111-ton guns were made for the Benbow, ingots 
were obtained extending the entire length of the guns, 
namely, 43}{t. This was a distinct advantage as to 
longitudinal strength, as well as resistance to scoring. 
Consequently the outer hoops were shrunk on in short 
lengths, with a view only to supplying tangential strength. 
This proved to be objectionable in a way that had not 
been foreseen. The outer tubes are, as we all know, put 
on in a state of high tension, compressing the inner tube. 
In proof firing, the enoimous shocks experienced are apt 
to develope, in a certain measure, a fresh arrangement 
of the metal. This action has been overrated by many. 
It certainly does not substantially alter the relative con- 
ditions of the outer and inner tubes; for guns that have 
been returned for the insertion of new inner tubes have, 
after long service, been found with the outer tubes in the 
state of tension due to being stretched over ‘the inner 
tubes so as to nip or pinch them. For example, when 
the inner tube has been turned away from the interior, the 
last shell has been crushed inwards by the nip of the 
outer structure. 

It is true, however, that guns in proof experience severe 
strains and shocks throughout, and are liable to some 
modification in their stressed condition. In the case of the 
111-ton gun complained of, the outer hoops very slightly 
moved, leaving minute spaces between them. It is easy 
to see that a cylinder nearly 44ft. long in such a condition 
was likely to droop so far as to close these spaces tight 
beneath the gun and cause them to press together. This 
minute movement became appreciable when multiplied 
and earried to the full length of the gun. The alteration 
consisted in substituting longer hoops corresponding, we 
believe, more nearly to the structure of the Italian guns; 
but this we hope to make more plain on a future occasion. 
The gun certainly ought to be straight and stiff; neverthe- 
less, we think when the fault is explained our readers 
will feel that it has been exaggerated. 

To return, however, to the question of the desirability 
of having such heavy guns mounted on board ship. Our 
own opinion is that such guns are seldom desirable, but 
may occasionally be so. There may be times when a 
blow of 57,000 foot-tons will effect what one of 35,5€0 
will not do, but it is seldom. There is also a considerable 
difference in the bursting charges and powers of the shells 
of the 111 and 67-ton guns, but we admit that we imagine 
the real reason for ordering the 111-ton gun was a political 
one. Greater waste of money than this must often occur, 
we suppose, in a country where a Government can only 
exist by carrying out measures which commend themselves 
to the public average mind. 

We can put the case best by supposing that we have 
no 1ll-ton guns. A Member gets up and asks whether 
it is true that Italy carries in all her largest ships 105-ton 
guns, and whether it is satisfactory for England to have 
nothing afloat at all approaching such guns in power ? 
If met by the reply that the evils and inconvenience of 
such pieces made them iess useful than a gun of 
sixty-seven tons weight, there would be an outcry that 
the Italians did not find them inconvenient; that having 
armed the Duilio and Dandolo with 100-ton muzzle- 
loading guns, they had ordered more powerful breech- 
loading 100-ton guns for the Italia and Lepanto, and 
had subsequently mounted on the Lauria, Doria, and 
Morosini guns of 105 tons; that it was disgraceful if our 
Arsenal could not make, and our sailors work, guns so 
familiar to the Italians. All this is answered at once by 
stating that we carry 111-ton guns on some vessels. We 
do not attempt to enter on political questions here, and 
even abstain from fixing the responsibility on any 
particular party, beyond noticing that it certainly does 
not belong to the present Government, but to that under 
whose auspices the Admiral class was laid down. The 
price and inconvenience of the 111-ton gun, supposing it 
not to be good to have it in three vessels—for to this it is 
confined—is perhaps not a very heavy one for an answer 
that convinces the voter of the day. Even the “lodger,” 
we think, could understand that the Italians do not 
beat us if they have a gun of 105 tons only, while ours 
weighs 111 tons. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief engineer, George W. 
Barry, to the Sandfly, reappointed on promotion, to date February 
27th; staff engineers, John A. Lemon to the Raleigh, and David 
J. Gyles to the Inconstant, to date March 18th; chief engineer 
Thomas A, Morris to the Thames, to date March 18th, 
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Transactions of the American Society of Mechanical 
Engineers. Vol. X. 1889. Published by the Society, 


New York City. 
[ConcLupDING Notice, ] 

Tue Erie meeting of the Society was held in May last 
year, and the second part of the volume before us is 
devoted mainly to the report of the proceedings at that 
meeting. We have, to abe with, the address of the 
president, Mr. Horace See. A foot-note explains that the 
address should have been delivered at the opening session 
at Seranton, to which we have already referred, but Mr. 
See was ill, and the address had to be postponed. The 
address is a short and pithy denunciation of the craze for 
what is called technical education. Mr. See deals princi- 
pally with a scheme for establishing, in the United States, 
**Mechanies’ Arts High Schools.” ‘ Beginning at the age 
of fourteen, the course of study is to be three or four 
years; two-fifths of the time daily to be given to selected 
or graded shop work, one-fifth to drawing, and the 
remaining two-fifths to appropriate book-work—which 
Professor Huxley calls ‘bookish education.’ It is claimed 
that the result is a high degree of mechanical skill, and a 
well-marked development of the power of thinking; also 
that the Mechanics’ Arts School supplies just what the 
student needs, looking forward to work in science, tech- 
nology, industrial art, or commercial activity.” We 
fancy that something very like this has been said in ‘this 
country. Mr. See says of the scheme: “It is not only 
perplexing to conceive how a trade can be taught in the 
manner specified, but how a boy staggering under this 
load of science, technology, industrial art, or com- 
mercial activity can be brought down to such an 
humble pursuit, and made to work at it. The fact is 
that he cannot be brought there, but aspires at once to 
something higher. His efforts in this direction are as a 
rule unsuccessful, and cause him to drop out of mecha- 
nical pursuits.” Mr. See quotes Lord Armstrong's well- 
known opinions at length, and points out that the most 
successful engineers have never had the advantages (?) of 
a so-called technical education. It is beginning to be 
found out in this country that the ery for technical 
education has emanated from men who really do not 
understand what they are talking about; and the logic of 
facts is teaching the same salutary lesson in the United 
States. In one college, at all events, technical education 
in the current sense of the word has been abandoned as 
a total failure. ‘‘ Now,” says Mr. See, “ it is proposed to 
bring the student down from the highly scientific plane 
of the school to the matter-of-fact customs and usages of 
every-day practice of the workshop, so that when he 
enters the latter he will be familiar with the useful con- 
crete methods which-are necessary to his success.” Mr. 
See is greatly in favour of a plan which would combine 
shop training with scientific instruction, and according to 
which the boy who has previously received a good common 
school education, shall be regularly apprenticed for some 
years. Instead, however, of devoting his entire time to 
shop work as now, but four consecutive days in each 
week shall be spent in this way, and the remaining two 
in study. We must refer our readers to Mr. See’s address 
for details of a scheme which, while not without serious 
drawbacks, has much to recommend it. 

The first paper read was on ‘“ The Comparative Cost of 
Steam and Water Power,” by Mr.C.H. Manning. There 
is so little water power used in this country that the 
subject does not possess much interest for English engi- 
neers. The next paper is a brief description by Mr. 
Amherst, of a very old locomotive, the Sampson, built 
for the Albion Mines in 1838, in use in 1882, and 
still in good preservation. It was built at New Shildon 
by Hackworth, and George Davidson the driver went to | 
America in 1837, and claims to be the oldest driver in the | 
United States, and is still hale and hearty. 

Mr. Webber contributed a paper on “The Loss by 
Friction in a Transmitting Dynamometer” of the jack-in- 
the-box type. From this paper it appears that the coeffi- 
cient of friction was never the same two days running. 
varying between °267 and ‘0383. This paper was followed 
by one of considerable interest and importance by Mr. 
A. F. Nagle on “ Cornish or Double Beat Pump Valves.” 
As we propose to reproduce this paper in our own pages 
we shall not refer further toit here. It was not discussed. 

Mr. See read the next paper on “Standards.” The 
paper is mainly devoted to the propriety of extending the 
system of standard sizes through a very wide range of 
manufactured articles. There can be no doubt that Mr. 
See’s advice, if followed, would add to the comforts and 
conveniences of life. Thus, to quote Mr. See, 
“There never seems to have been any community 
of thought between the candle-stick maker and the 
chandler. Candles will go into candle-sticks, but 
have never been known to fit.” Mr. See gives some 
really ludicrous examples of the result of attempting to 
fix a standard without a common basis of agreement. 
Thus, umbrellas are specified by inches, with no common 


understanding regarding the points of measure. “ Big 
cigars and little cigars, and boxes made to fit.”’ ‘ Wire 


sizes are expressed by numbers, and there are eight dif- 
ferent wire gauges in use, no two of which correspond.” 
There was no discussion, or rather no criticism, for every- 
one agreed with Mr. See, and in the end a committee, 
consisting of Mr. See, Dr. Coleman Sellers, and Mr. 
Oberlin Smith, was appointed to take steps to get a 
Bureau of Standards established. We do not for a 
moment suppose that anything of much value will be 
effected in this direction. The whole scheme will come 
to grief as soon as an attempt is made to fix a standard 
of anything. 

Mr. Whetham read an elaborate paper on the cylinder 
ratios of triple expansion engines, giving two methods of 
calculating them which he believed to be new—one, 
“the annular ring method,” and the other, “the drop 
method.” Then comes a paper by Mr. Jacobi, on “ An 








Improved Motion Device for Indicators.” Mr. Thomas 


| Crane’s paper on “ The Pressing of Steel Ingots” follows. 


| mented at the Jersey City Steel Works, 
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lt supplies a good deal of information concerning the 
various devices which have been employed to consolidate 
ingots. It has been found that the Whitworth compres. 
sion process does no good; and Mr. Hunsdale experi- 
He applied g 
pressure of €0,0001b. per square inch on an ingot 3Lin 
square, which is nearly double the pressure used by Whit. 
worth. Under this enormous stress the ingot Was 
shortened from 25in. to 22in., but the pipe was not 
eliminated. Mr. Hunsdale then made a perforated plug 
to insert in the mould on top of the fluid metal, throuch 
the perforation in which the occluded gas might escape 
while the pressure was on. ‘“ With this device the top of 
the ingot became slightly chilled, and a crust formed 
thereon; but after the pressure on the metal was raised 
to 20,000 lb. per square inch, the crust of the metal 
exploded with « loud report, and a cireular piece like a 
boiler punching shot out of the perforation in the plunger, 
followed by all the gases and sufficient metal to fill the 
cavity, and form a stud as long as one’s little finger, oy 
top of the ingot.” This process produced ingots abso- 
lutely solid and free from defects. The cost of the 
process was too great, however, and, finally, Mr. J.B. D’A, 
Boulton, of Jersey City, invented an apparatus in which 
the ingot moulds are piled one on top of the other, and 
successively filled, the shrinkage in each being fed from 
the one next above it. An asbestos washer with a small 
aperture is interposed between each ingot mould and the 
next. The effect is that the unusually long bar ingot is 
nicked all round, and can be readily broken up into several 
lengths. This apparatus has been in commercial operation 
at the West Bergen Steel Werks of Messrs. Spaulding 
and Jennings, since December, 1887, and one ingot per 
minute is cast in it. The ingots are 4in. square, and are 
said to be absolutely sound. 

Want of space compels us to content ourselves with 
giving the names of the next three papers—* Profit 
Sharing,” by Mr. Towne, “Some Properties of Ammonia,” 
and “Some Properties of Vapour and Vapour Engines,” 
by Professor De Volsen Wood. Then comes a note cna 
steam turbine, principally remarkable because of the speed 
reached, which is, we think, the highest ever recorded, 
namely, 25,000 revolutions per minute. The pinion cn the 
turbine spindle is cut out of vulcanised fibre, and gears with 
a bronze spur wheel. Mr. Dean supplied the next paper 
on the “ Distribution of Steam in the Strong Locomotive.” 
A paper, “ Bits of Engine-room Experience,” by Mr. 
Lyne, belongs properly to the department of topical 
discourses. Mr. Denton and Mr. Jacobus contribute a 
paper on “Steam Consumption of Engines at Various 
Speeds.” This paper gives the results of experiments 
very carefully conducted, with the deductions drawn by 
the author; these tend to make the confusion existing 
concerning the causes and amount of cylinder conden- 
sation more confounded. Thus, for equal speeds and 
cut-offs, the less the pressure the less the condensation ; 
on the other hand, it is commonly held that the greater 
the quantity of steam passed through a given engine in a 
given time the less comparatively will be the con- 
densation, but this does not seem to be borne out by 
experiment, Thus in a given engine 316i ]b. of steam 
were sent through it per hour at 31 per cent. cut-off, and 


| the steam used per horse-power per hour was 26°5 lb. 


But in another test, 1800lb. were sent through at the 
same cut-off, but with 80]b. less pressure, and the con- 
sumption was 33°17]b. per horse per hour. Hence, 
nearly doubling the weight of steam only decreased the 
cost by ubout 20 per cent. Fully half of the extra con- 
sumption is accounted for the diminished pressure. 
Again, with the same boiler pressure and cut-off, reducing 
the weight per hour to less than one-half only augmented 
the condensation by 8 per cent. Mr. Lyne’s paper on 
“The Use of Crude Petroleum for Removing Seale” 
follows. It seems that the petroleum answers its purpose 
very efficiently; but care must be taken, in opening the 
manholes, not to bring a light near, lest there should be 
a small explosion. 

Curiously enough, we find further on in the volume a 
paper by Mr. Burkett Webb, “ An Error in the Encyclo- 
pedia Britannica,’ which deals with a question now 
being discussed in our correspondence columns, namely, 
the reaction of jets. Mr. Burkett Webb holds that while 
Professor Unwin is correct in what he says concerning 
the reaction of a jet from a stationary vessel, he is wrong 
as regards the reaction from that in a moving vessel. A 
discussion followed the paper, in which Professor Unwin 
explained by letter what his formule meant. Professor 
Unwin’s arguments may be summed up in a couple of 
sentences :—* Mr. Webb has either misunderstood what I 
mean by absolute velocity, or his reasoning is unsound, 
or both.” But Mr. Webb sticks to his guns, and main- 
tains that the statement that he criticises demands cor- 
rection or explanation. The final paper is one on “ The 
Performance of a 35-ton Refrigerating Machine,” by Mr. 
J. E. Denton. ‘ Topical Discussions” bring this portion 
of the volume to a close. 

An appendix of some fifty pages is devoted to an 
account of the trip of the members of the society to 
Europe last year. This is very pleasant reading. Tt 
was impossible, we think, to have had more appreciative 
guests. The pages are full of expressions of grateful 
remembrance of the hospitality and courtesy shown 
them in England, and on the Continent; and we only 
echo the feelings of most members of our profession here 
when we say that we hope the day is not distant when 
the members of the American Society of Mechanical 
Engineers will again visit our shores in a body. — It is 
quite certain that they, while here, imparted quite as 
much pleasure as they received. 


Solutions to the Questions Set at the May Examinations of the 
Science and Art Department, 1881 to 1886. Pure Mathe- 
matics, Stages I. and II. By Tuomas T. Rankin, C.E., 
Rector of the Gartsherrie Science School and West of Scot- 
land Mining College. London: Chapman and Hall, 1889. 

Books of this kind serve a useful purpose for the large 

army of examijaees of th» Science and Art Department. 
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—_——— 
Model solutions are given of all the mathematical ques- 
tions, al ; 
instructors, and to students who are working without 
assistance. ‘The subjects set are very elementary—arith- 
metic, algebra, geometry, and a little trigonometry ; but 
the solutions are elegant, and will save the lonely student 
many a headache. 
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MR. THOMAS GRAY, C.B. 


WE regret that the death is announced of Mr. Thomas Gray, C.B., 


of the Board of Trade, on Saturday, at Rokesley House, Stockwell, 
at the age of fifty-eight. Sir Thomas Farrer has sent to the Times 
the following appreciative notice of the career of his old colleague : 
* By the death of Mr. Thomas Gray, of the Board of Trade, the 
public have lost an excellent servant and his colleagues an old and 
valued friend. The many presidents whom he has served—the 
Duke of Richmond, Lord Norton, the Speaker, Mr. Stanhope, 
Mr. Shaw-Lefevre, Mr. Chamberlain, and Mr. Mundella—would, | 
am sure, bear willing testimony to his merits. He was one of 


those men whose energy would have made a mark in any sphere | 


of life, and who, if engaged in business, would probably have 
amassed a large fortune. He was the son of a poor man who gave 
his son something better than wealth 
sound, practical education. He came into the Board of Trade about 
the year 1851 as a boy clerk at 15s, a week, was attached to the 
Marine Department, and won his spurs by making himself master 
of the business of surveying steamships, a branch of work to which 
he always remained much attached. There was something of 
genius in his rapid comprehension of mechanical problems, and his 
knowledge of ships and their machinery was as accurate and exten- 
sive as that of a shipbuilder or marine engineer. Few persons 


have such capacity as he had for making the technicalities of these | 


subjects intelligible. The Duke of Richmond, when he came to the 
Board of Trade as President, used to say that after an hour with 
Mr. Gray he felt that he had been all the time in the inside of a 
ship. But he was not a mere specialist. In all subjects connected 
with the mercantile marine and with the welfare of seamen, in the 
abolition of crimping, in the improvement of officers, in wreck 
inquiries, in the commercial code of signals, in all the legislation 


and administration arising of Mr. Plimsoll’s move, he took a leading, | 
The rules of the road at sea he made | 


helpful, and useful part. 


almost his own, and his rhymes on that subject are as well-known | 


among seafaring men as ‘ Rule Britannia,’ and have been trans- 
lated into all languages. Like all energetic men, he was fond of 
power, and sometimes overshot the mark; but he was always 
public-spirited, loyal, and invaluable to those who trusted him. 
He was insatiable of work, and drew too largely on his powers. 
His holidays were work in another form—rough voyages, exposed 
to hardships in search of practical information to be used in his 
official duties. His place Prought him into inevitable contact- 
not infrequently collision—with shipowners, sailors, and engineers. 
But I believe there are few among them who will not now join with 
me in recognising his devotion to the public service, his energy, 
and his very peculiar and unusual knowledge of the subjects with 
which he had to deal.” 








CIVIL AND MECHANICAL ENGINEERS’ SocteTY.—On Wednesday, 
March 19th, Mr. H. C, Paxon, Stud. Inst. C.E., read an interesting 
paper before this Society—Mr. Henry Adams in the chair—on 
“Gold Mining in Merionethshire.” In the paper the following 
points were noticed:—The discovery and early working of gold 
mines in the Mawddach Valley; the geological characters of the 
district and their influence on the occurrence of gold, and its asso- 
ciation with other metals; the effect of recent improvements in 
the mining machinery on the profitable working of low-grade 
mines, which were formerly digdeneds the past and present work 
it different mines in details, with the prospects at each, including 
many others—Clogaw, Champion, Cefn Coch, Glasdor, and Morgan 
mines; the causes of the slow development of gold mining in this 
district, with the future prospects of the industry generally. 

THE JUNIOR ENGINEERING SoctETY.—On the 24th ult. a party of 
members of this Society visited Messrs. Simpson's engine works at 
Grosvenor-road, Pimlico, Mr. C. L. Simpson receiving and showing 
them round, Proceeding through the patters- making shop and 
foundry, the smiths’, machine, and erecting shops, the progress of 


construction of the fly-wheel and Worthington pumping engines | 


Was seen and explained in detail. Of the latter type of engine, a 
fine example approaching completion, and destined for waterworks 
at Bombay, evoked much interest. Before the party dispersed, a 
vote of thanks was passed to Mr. Simpson in acknowledgment of 
his kindness, A visit also took place on the 8th inst. to the 
London Hydraulic Power Company's No, 1 and 2 pumping stations 
at Blackfriars and Westminster. At both installations the members 
had the working of the entire plant, comprising engines and pumps, 
boilers, storage tanks, filters, accumulators, and the machinery in 
connection therewith, shown and explained to them by Mr. Goch- 
rane, to whom, at the conclusion, a vute of thanks was accorded. 


1d the book should prove useful to elementary | 


By George Herbert Little. | 


By | 
C, Griffin | 


Sunderland: 
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a strong character, and a | 


| 


| 
| 









= 


| Fig. 10— VIEW 


, RECONSTRUCTION OF NEWARK DYKE BRIDGE. 





WE give this week, on page 238, a number of details of 
| the construction of the girders, &c., forming the new bridges. 





= Ss = 
SHOWING MODE OF ADJUSTMENT FOR COUNTERBRACED BARS. 


In the main trusses all the bracing bars are jin. thick, and | 


| connected with the top and bottom members by two fish- | 


| or the difference in area being made in the width. The 
| bracings in struts are made from bars 2}in. by gin. The 
| cross girders are suspended to the main trusses by plates at 
each end, the plates passing through a slot cut in the flange 
plates and rivetted to cross-plates at the lower end of struts 
of main trusses, by this means all the connecting riv. ts are 
in shear and the load hangs directly from the axis of main 
truss. The bottom wind bracings are made with flat bars 
rivetted to ends of cross girders. The top wind bracings are, 
on account of three-quarters of the total wind pressure 
passing through them, much heavier, and are made of four 
angle irons with bracing. Fig. 10 shows the gib and cotter 
| connection in counterbraced bars made from flat bars bent 
| round and cut to shape. 

Further description is unnecessary, as the details fully 
Both 


| illustrate the general construction of the several parts. 
| be put upon them, that is, six locomotives, two, each weighing 
| 42 tons, in the centre, and two at the ends, each weighing 

78 tons, making a total load of 396 tons. The amount of 
| deflection in the centre from this load was 1,';in., with a 
| lateral movement of j;in. during the passage of train at 
thirty miles per hour, and the maximum stress at any point 
is equal to 64 tons per square inch. 











| THE RUSSIAN VOLUNTEER FLEET. 


| _ THE new twin screw liner Oriel, built and engined by Messrs. 
| R.and W. Hawthorn, Leslie and Co., of Newcastle-on-Tyne, for 
| the Russian Volunteer Fleet, left the Tyne on the 11th for 
| Odessa. This vessel is the fastest mercantile steamer yet 
| built on the north-east coast, and will compare favourably in 
| speed with any of the Atlantic greyhounds. Her official 
| trial took place on the 5th instant under the supervision of 
| Captain Zelenoi, Naval Attaché to the Russian Embassy in 
| London ; Colonel Vachtine, Director of the Russian Volun- 
teer Fleet; and Captain Kasey, the commander of the 
vessel. 

The Oriel is 452ft. long over all, by 48ft. beam, and is 
elaborately fitted up for carrying passengers and emigrants. 
Her machinery consists of twin-screw vertical engines of the 
following dimensions :—Cylinders, 34in., 54in., and 85in. by 
5lin. stroke of pistons; the boilers are four in number, 
double-ended, 15ft. diameter by 18ft. long, containing in all 
twenty-four furnaces, having 17,204 square feet of heating 
surface and 615 square feet of grate, the steam pressure being 
1601b. Eight fans are provided for forced draught on the 
closed stokehold system, and the appliances are such that 
the boilers may be worked under natural draught with 
| maximum efficiency. On the trial the vessel was complete 

in cruising condition, with all her weights and stores on board 

and 2000 tons of cargo. She was put on the measured course 
of 9°6 knots off the Tyne under natural draught, and on 

the run north against the tide she made a speed of 18:88 

knots per hour, while on the south run with the tide the 

speed realised was 19°86, thus giving a mean speed of 19°37 
| knots for the two runs. The average reyolutions, as given b/ 


| bridges have been tested with the heaviest load that could | 


THE NEWARK DYKE BRIDGE, GREAT NORTHERN RAILWAY. 
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the counters during these runs, were 97:7 per minute, and the 
average indicated horse-power was 9934. 

In fulfilment of the contract the Oriel then proceeded to 
run out to sea for six consecutive hours, and the average * 
revolutions shown by the counters during that time were at 
the rate of 96:4 per minute, the corresponding speed being 
19:11 ‘knots per hour, and the indicated horse-power 9098. 
This result was achieved under ordinary natural draught, 
without the use of the fans. The time did not permit of the 
trial under forced draught being carried out as originally 
contemplated, but sc satisfied were the officers of the com- 
mission with the results obtained that they dispensed with 
any further trials. With forced draught a speed of 20} knots 
will be obtained. At the close of the trial the boilers were 
found to be in perfect condition. We believe this perform- 
ance to be phenomenal. The powers and speeds recorded 
were not the result of a spurt, but were kept up for six hours 
continuously without a hitch, and, indeed, could have been 
maintained for any length of time, as the steam pressure and 
revolutions at the finish were rather higher than at the 
beginning of the trial. It will be observed that the horse- 
power per foot of grate during the two runs on the course was 
16:1, and during the six hours the average was 14°75. It is 
also noteworthy that the square feet of heating surface per 
indicated horse-power were respectively 1°73 and 1-89. These 
results, so far as we are aware, have never previously been 
attained with natural unassisted draught for so long a period 


| as six hours. 








INTERNATIONAL EXHIBITION OF MINING AND METALLURGY.—A 
considerable guarantee fund has now been subscribed for the pro- 
posed International Exhibition of Mining and Metallurgy in 
London during the summer of the present year. The Exhibition 
will be held at the Crystal Palace. It will open on July 2nd and 
close on September 30th. 

THE TRAFALGAR.—The Trafalgar is having her deck before the 
foremost turret made good, where it was damaged by firing 
one of her guns ahead with only 3 deg. of elevation. The force of 
the discharge caught a ridge of teak round the windlass about 2in. 
high, and gouged a piece right out of it, but did not injure the 
spindle of the windlass ; it also bent several stanchions, and slightly 
depressed the deck. Several hollow stanchions have been replaced 
by solid ones, and two beams have been strengthened. If the 
weights could have been so arranged as to have placed the Trafal- 
gar’s guns 6in. or lft. higher above the deck than they are at 


| present it would, no doubt, have been a great advantage, but their 


| matter of very small moment. 


present position will not seriously detract from the efficiency of the 
ship. For practice the turret guns will naturally be fired from 
somewhere near the beam position, when the deck will not suffer 
at all; and if in actual war the gun should happen to be fired right 
ahead at close range, a bit of a shake-up to the deck will be a 
The Trafalgar is to be commissioned 


| early next month, and bids fair to be a very comfortable and 


popular ship. The Trafalgar, Nile, and the new battleships of the 
Royal Sovereign class are all built with a broad fore-and-aft passage 
through the centre of the ships, below the protective deck, extend- 
ing down to the ships’ bottoms; this passage gives access to the 
engine rooms, stokeholds, magazines, and shell rooms, and is found 
to be most convenient. The Trafalgar’s call it “‘* Commercial- 
road,” after a well known Portsmouth thoroughfare. Her super- 
structure deck is very much crowded-up with fittings, and Captain 
Thomas wants to have the hammock nettings removed, and to stow 
the hammocks in the men’s bag fiat. Here there are coffer-dams 
which represent an excess of zeal on the part of the Constructive 
Department. In the Admiral class coffer-dams were required’ in 
this position, as those ships were unprotected by side armour in 
that portion of the ship; but in the Trafalgar the coffer-dams are 
also surrounded by vertical armour. —7he Broad Avrow, 
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THE ACCIDENT ON BOARD H.M.S. BARRACOUTA. 


(Contenued from page 215.) 

Mr. Hopcson was recalled on Thursday morning, the 13th 
instant, and in reply to the Assessor, said:—I saw steam 
eoming from the funnel when the vessel was on her way 
back to Sheerness. Mr. Fielder obtained a relay of stokers 
to navigate the ship; the furnace doors were shut, and flames 
came from the ashpit. The relay of stokers was organised by 
Mr. Fielder, who, I believe, took charge of the men. I heard of 
no difficulty in feeding. The contractors’ men were in charge of 
the boilers after the accident occurred. I came ashore and 
reported that an accident had occurred, and stated I believed it 
was due to the back draught. Mr. Butler, Mr. Baker, and I after- 
wards made an examination of the port boiler. 1 went into the 

busti hamber of the port boiler ; I saw that nearly all the 
stay tubes and screwed stays were leaking ; the crown plates and 
sides were leaking. I did not observe anything wrong with the 
tube plates, but the majority of the tubes were leaking. ere 
were a few pounds pressure when this examination was made ; 
some of the tubes were spurting from top, bottom, and middle rows. 

By Mr. Baker: It was the duty of my men to report to me. 
No complaints were made as to the stokeholds being crowded. 
Saxton was supposed not to leave the stokehold unless to commu- 
nicate with me. There was no occasion for any of my men to be 
in the stokehold after the trial was over. 

By Mr. Manuel: The thermometers were placed so that I had 
no difficulty in seeing them, and no complaints were made about 
them being in the way. I produce J. J. Stalker's book, but it 
affords me no information as to the temperature. There was a 
door between the two stokeholds through which we could easily 
pass. It was open all the time; indeed, I do not think it was 
fitted. This would tend to equalise the air pressure in the two 
stokeholds. I meant by back draught that the draught must have 
been checked in coming back. I have never seen the results of 
back ——_ before. 

By Mr. Ince: I have never considered the plans of the boilers in 
any way. Idid not prepare the specification for the tubes and 
oe Saxton never made a report to me that the water in the 

iler was low. I am of opinion that there was ample water in the 
boiler when I saw it after the accident. It would abe been abso- 
lutely i ible to have » din five minutes after the acci- 
dent the water I saw in the boiler had the water been short before. 
There was a man attending to the donkey feed engine. So far 
as I saw, my men, the stokers, and the contractors’ men were 
doing their duty. 

By Mr. Brightman: Saxton was not in charge of the boilers, but 
the contractors’men. Saxton was merely there to watch the water. 

By the Assessor: I have no idea of the evaporative power of the 
boiler. If any of my men made any suggestions to the contractors’ 
men during the trial and they ested upon it, the contractors would 














be nsible. 
By Mr. French: I have not the slightest idea of the cause of the 
back draught. 


John Fielder de; : Lama chief engineer in the Royal Navy, 
and belong to the Pembroke, for duty on board the Barracouta. 
My duties were, up to the time of getting under way, to see that 
all the stop valves were open, water and steam gauges were in 
working order, and that the safety valves had been tried and found 
efficient. During the trial it was my duty to watch the working of 
the several parts of the machinery for my own information. 
I was not in command of the stokers. The boilers were filled in 
the dockyard from the mains, which are sup to be fresh 
water. When the ship was going full speed I visited the stoke- 
hold and examined the fires. I spent some time there, as the back 
bars both port and starboard were not covered to my satisfaction. 
Whilst doing this I noticed in the port boiler-room the water had 
gone down, and was only showing lin. in the midship glass and 
3in. in the wing. Mr. Sharp was there, and I called his atten- 
tion to it, and observed that the main feed engine was working 
satisfactorily, and the feed-tank glass showing about half a glass 
of water. r. Sharp, noticing the vessel had a list to port, asked 
me to make arrangements for getting the vessel upright. I went 
into the starboard stokehold, saw a leading stoker, and told him to 
take the coal from the pert side only. I went into the engine- 
room and noticed that the valves connecting the feed tank were 
open. I returned again into the stokehold about five minutes after 
I left. The water then appeared to be gaining in the glass. I 
returned to the engine-room, and, not having seen the engine- 
room artificer on duty on the part of the steam reserve, I went on 
deck; and, seeing the chief engine-room artificer, asked where 
Usher—a naval artificer—was. He told me down below. On 
returning I found Usher below. The water was then showing 3in. 
in midship after, and 5in. in wing glass on the port side. My 
attention was drawn to the necessity of getting up ashes, and I 
returned to the engine-room 2nd asked for a party to get up 
ashes; but, failing to make myself understood, I went on 
deck and made arrangements for a party to be sent. I 
returned to the stokeholds, visited each, giving instructions about 
ashpit doors. On going to starboard forward end a difficulty was 
experienced in getting ashes from the back of ashpits, and some 
difficulty in getting the deck hands to lower buckets satisfactorily. 
I sang out for a spare man of the watch to carry out getting up the 
ashes; went through the starboard air-lock. On returning I saw 
leading stoker Collins with his clothes smouldering in places. He 
informed me that something was wrong in the port boiler-room. I 
immediately went there, and was followed through the middle line 
bulkhead by Mr. vm | and Mr. Dodd, coming from starboard 
engine-room. I noti canvas on steam pipes smouldering, but 
nothing to indicate how the accident occurred. The fan and main 
feed engine were working. Mr. Dodd commenced to play on the 
canvas with the hose, but I advised him not to play on the steam 

ipes. I went to the forward end and found canvas on pipes 
rning there, and passed through the forward air-lock to the 
deck. I went aft to the commander and told him no assistance 
was required below, and that the only thing that was the matter 
was burning canvas. He said, ‘‘I saw men come up here badly 
burnt.” I immediately returned to the port forward stokehold ; 
no one was then present: the gauge lamps were alight, and 2in. of 
water was showing in the forward glass. I then went on deck and 
told the com: er that there was no danger in the boiler ; and 
Mr. Spyer and myself observed a slight steam escape from the port 
boiler. Ov going below and examining furnaces we found consider- 
able leakages running down the tubes. While on deck on the last 
occasion I saw the engine-room artificer who was on duty in the 
stokeholds and directed him to send the men of the watch not 
injured below again. The coal used was Welsh hand picked. I 
had been on previous trials with the ship and never noticed any 
difficulty with anything. 

By Mr. Crompton: I did not try the gauges. I sign a certificate 
to the effect that the gauges are quite clear. I tried the gauges 
shortly after 5a.m. by lifting the spindle of the lever attached to 
the drain cock, blowing the water through, closing the same after- 
wards, and observing that water returned to the same level. I did 
not try the gauges after five o’clock in the morning. The steam 
pressure was then 1001b. The contractor's men were in charge of 
the air-locks after the trial commenced, and were responsible for 
opening and closing them. I did not observe any plates open 
before the aceident, or see anyone interfere with the feed valves. 
I looked into the furnaces and observed nothing wrong. The 
steam pressure was 150 1b. about 7.45, and the engines were work- 
ing satisfactorily. I heard no remarks about the boilers priming, 
and did not observe any myself. I heard no noise or explosion. 





No remarks were made to me by Saxton or any one else to the 
difference of water in the two boilers. Mr. Sharp was responsible 
for the trial, and I drew his attention to the water being lower 
than it should be. The water was not low enough to be dangerous, 
Mr. Sharp gave some instructions 
The donkey 


and. was not alarmed about it. 
to Mr. Beetic, but what they were I don’t know, 





engine was put on faster, but I did not see the result at the time. 
I cannot say where the water came from.—' Assessor: Where 
do you think it came from? It could not come down the funnel. 
—Witness: It either came from the supplementary feed on main 
condenser or from the Sea Kingston, or that the feed engine on 
starboard side was eased so as to allow all the water to be taken 
by the port feed. 
By the Assessor: I took no steps to test the gauges after the 
ident, but I noticed water in the glasses. 1 had no suspicion 
that the gauges were showing false water, and came to the conclu- 
sion that it was perfectly safe to return to Sheerness. There was 
about fin. in the after midship line gauge in the port boiler, about 
1 p.m., and about 8in. in the starboard boiler. The boiler had then 
been leaking for some time.—The Assessor: There must have been 
some pecul t in the donkeys to show such a differ- 
ence, and account for that!—Witness: I think it was 








how do you 

ible for the water to have leaked from 9a.m. to 1 p.m. from 3in, to 
jin. Replying to further questions by the Assessor, witness said : 
leakage to the tubes may have occurred from the difference of 
the temperature on tube plate through any want of care in keeping 
fires in good order. I observed the condition of the fires half-a- 
dozen times during the morning. They were burning satisfactorily. 
It is rather difficult to fire these furnaces, which were 7ft. long, 
and 3ft. high. The rake was not long enough to reach the bridge. 
I saw the bustion chambers before the trial, and they were in 
good condition. I examined the combustion plate on Monday last, 
and the tubes had the appearance of having been leaking. The 
centre of the top appears to be out of the level in an upward direc- 
tion to the extent of jin. The transverse direction it appears to 
have formed camber in the centre; and towards the sides the 
plates appear to be slightly buckled. I did not see any of the 
safety valves lift automatically, but they were lifted by hand before 
the ship got under weigh. I did not - A any of the men the cause 
of the accident, and [ did not hear either of them make any 

reference to it. 

By Mr. Baker: I did not ider the overcrowded in 
any way, nor did I see the contractors’ men hampered by any- 
thing. As far as I observed, the water in the starboard stokehold 
did not fluctuate much—nothing like so much as the port boiler. 

By Mr. Manuel: I went on board at ten o'clock on the night 
previous to the accident, because it’s my duty to sleep on board 
when the fires had been alight. The contractors’ men lit the fires 
at two o'clock in the morning. I gave orders to the leading 
stokers to wood the fires at ‘toe o'clock. I had arranged with 
Mr. Dodd that he could have my men at 3a.m._ I understood 
that his men lit the fires at two. There was about 10lb. of 
steam at ten o’clock on the night of February 6th. The leakage 
on the trial was more than an ordinary leakage. I don’t say 
that the flames coming back would cause a leakage. | first found 
fault with the fires about 7.20 or 7.30, and I saw them put right ; 
I did not have any cause to complain after that. The fires 
generally were in a better condition on the port boiler than the 
8 one. The plates of the boiler may have been buckled 
by heat ; they were not in such a good condition after as before 
the trial. 

By Mr. Crompton: If the ash shoots were wrongly manipulated, 
perhaps it might cause a light back draught. After the accident 1 
observed a piece of burning canvas ascend and lodge about half 
way up the ash-shoot. I can only account for it by there having 
been a back draught. 

By Mr. French: I do not think the want of fire on tke back of 
the grates caused a back draught. 

By Mr. Ince: I first saw the boilers on my arrival here in 
October last. They were then in their position on board the ship. 
All the tubes were tight under pressure, and were tested to a 
a oop of 245 1b. to the square inch; the working pressure of the 

iler was 150lb. If there had been a serious leak in the boiler 
when I looked at the furnaces, I should have noticed it. Tubes do 
leak under ordinary cir t After the accident, there was 
never such a shortness of water to believe there was any danger. 

By Mr. Gordon (a juror): It’s not possible to reverse the fans, 

John Dodd deposed: I am chargeman in the employ of the 
Palmer Shipbuilding Company, and was in charge of the starboard 
engine at the trial of the Barracouta on February 7th. On the 
28th January last, I signed the certificate now produced, and 
undertook the responsibility on behalf of the contractors until Mr. 
Sharp came on the 5th February. 

Mark Sharp deposed: I am in the employ of the Palmer Ship- 
building Company as outdoor foreman. I came to Sheerness on 
February 5th, to take charge of the Barracouta’s engines, and 
conduct the trial for the contractors. On the 7th February, I 
signed the certificate produced, stating that all valves, &c., were 
in good order. I went into the engine-room and into the stoke- 
holds on the morning of the 7th to see that all my orders given the 
previous evening had been carried out. I also examined all the 
water gauges and stop valves, and then gave the certificate produced. 
Everything proceeded well till the first half-hour gong sounded, 
and then I went round the engine-rooms and looked into the stoke- 
holds, and I was satisfied that everything was going on all right. 
At 8.20 I went round again and had gone through the starboard 
engine-room, when I was stopped by two men, who told me there 
was something wrong in the port stokehold. I saw two other men 
and observed that their backs were on fire. I stopped a man 
named Wood and asked what was the matter. He said he did 
not know, but the flames had come out of the furnaces and the top 
of the stokehold was on fire. On turning round I saw John Dodds, 
and also the canvas of one of the steam pi was on fire. I 
directed Dodds to get a hose and put it out. I went into the stoke- 
hold and saw Mr. Spyer looking into the port wing furnace. He 
made a remark to the effect that the boiler had been short of 
water and got burnt. I got a lamp and looked at the mid-line aft 
water gauge of the port stokehold ; also examined the port wing. 
The mid-line had about 34in. of water and the port wing Sin. Mr. 
Reid was there, and I drew his attention to the furnaces. I con- 
cluded there was nothing serious the matter with the boiler, except 
the leaks in the tube plates. : 

By Mr. Crompton: I looked at all the gauge glasses and blew 
them through when I first went on board. I then gave attention 
to the stop valves, and saw they were open at least ]#in.; there 
was no fear of them closing afterwards—they are automatic self- 
closing. I saw that the men were at their proper stations. 

The inquiry was then adjourned. 

The inquiry was resumed at the Fountain Hotel, Sheerness, by 
Mr. W. I. es coroner. 

Mr. A. J. Durston, Engineer-in-Chief of the Navy, was also pre- 
sent, and took copious notes of the proceedings. He occupied a 
seat close to Mr. M 1, and ionally put some questions 
through that gentleman. 

The jurymen having responded to their names, the examination 
of Mr. Mark Sharp was continued, and that gentleman was under 
examination for over four hours. 

Replying to the Assessor, Mr. Crompton, Mr. Sharp said: I believe 
the trial commenced at7.30a.m.on February7th. I was in the stoke- 
hold three times within half-an-hour from that time. Beetie, who was 
in charge of my men, made no — of the feeds working 
irregularly. I went into the stokehold immediately after the acci- 
dent. The men under my charge would not take the responsibility 
of putting on the auxiliary feed pump without first consulting me or 
reporting it was needed. Iam certain the auxiliary feeds were 
never moved with the intention of putting water into the boilers. 
I gave no instructions, nor was it necessary to put auxiliary feed 
on to either main condensers. There was no priming. The water 
in the port boiler might have gone a= the feed pipes into the 
starboard boiler. ere was no difficulty in the check valves. 
The two boilers are connected together by the main steam pipes, 
and in the starboard engine-room there is an auxiliary air pump 
and condenser for the minor engines. The condensed water leads 
into the starboard feed tank. There is a levelling valve fitted in 
the engine-room to the middle-line bulkhead, which was not 
open more than five minutes, Mr, Spyers asked me to open 
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it, but did not mention particularly why he did so. 
him I did not care about it being open. 
was because the ship had a list to port, and the water mj ht 
run from starboard to port. I did not go to see if it = 

actually so. The valve is below the lagging of the feed tanke, 
Each engine was dependent on its owe tesk tank to supply each 
boiler. ere might have been more water in the starboard than 
the port feed tank. I did not know how long the leakage had 
been going on at the tube plates, but it had not been going on 
long ; the leakage would partly account for the discre ancy in 
the water of the two boilers, I saw the water in the boilers after 
the accident, and after we arrived at Sheerness I gave orders to 
John Dodds to pump up both boilers to three-quarter glass, and | 
am certain the order was carried out. I went on trial in the 
Barossa, and everything went on first-rate, © engines were 
similar to those on board the Barracouta. I think the length of 
the grate was about 7ft. 6in. There was an alteration to get more 
grate surface. As an engineer, I think this produces a vreater 
a of steam. I think the Barracouta’s grate was 7ft. 6in, 

e manager at Palmer's, Mr. Hall, is responsible for the alteration 
in the length of the grate. Tand Mr. Reid afterwards accepted the 
responsibility. [The original length of the grate was 7ft, 10in,] 
When the vessel returned to Sheerness I made no official report to any 
one. Mr. Reid was on board, and we talked the matter over, |] 
was astonished at the accident, and am still astonished. 1 cannot 
give any theory as to the cause of it, and am entirely in the dark 
as to the cause. If the men had not been injured i would haye 
proceeded with the trial. I felt certain that the boiler had received 
no injury, and at the time nothing led me to make an examination 
of the boiler. After the accident happened, and finding that the 
water in the gauges was all right, I then directed my attention to 
the furnaces, and observed that the tube plates were leaking. I have 
seen the builer on two ions after the ident ; the first time as 
soon as I could get into the furnaces. I examined the port 
boiler. When I went in there was about 40 lb. of steam in the 
boilers. I found the bridge intact. I then examined the combys.- 
tion chamber as well as I could, but could not do so thoroughly on 
account of scalding water coming from the after tube plates, | 
examined the tubes, looked at the stays, and cast my eye along 
the crown of the combustion chamber and tube plates and observed 
nothing unusual. There was no bulging, and it did not appear to 
have received injury. After that 1 think I called Mr. Reid, who 
went into the chamber to look for himself. When he came out he 
said that, beyond the leaky tubes, he saw nothing unusual about 
the combustion chamber. I did not think it necessary to make 
any report to the Admiralty officials as they were all on board. 
There were present Mr. Fielder, Mr. Spyers, and others, 
Assessor: Where did you and Mr. Reid go after you came out of 
the stokehold! Witness: That’s a curious question to answer.— 
Assessor: Just refresh your memory, please.--Witness: It will 
require a tremendous amount of refreshing.—-Assessor: When you 
three gentlemen were together what was the tone of your conver- 
sation! Witness: The impression was that the leaky tubes had 
caused the accident—caused the flames to rush out of the furnaces, 

By the Assessor: I never saw anything of the kind due to leaky 
tubes. I think it possible that a gauge glass may show false water, 
There are various reasons. One is the top cock may be choked; 
and another reason is the bottom one may do the same.—The 
Assessor: They are too very good reasens.—Witness : I don't know 
exactly what you are getting at.—Assessor: My business is to find 
out how this occurred ; and I should think you would be pleased to 
answer questions, and not consider them impertinent. — Witness : 
Sometimes water gauges are fitted with cocks fitted to the shell of 
the boiler, and it has been known for a bottom cock to get furred 
up, and that would show ‘false water.” I have known the top 
cock to get accidentaily shut. The gau on board the Barra- 
couta are of the ordinary gauge fittings and asbestos packings. They 
cannot be closed accidentally. I am responsible for the fitting up 
of the gauges on the Barracouta, therefore it is my duty to 
ascertain that they are all clear, and in working order 
before the trial. [The gauge glass was here produced, and upon 

pening and di ting it, the jury were informed by the 
Assessor that the only clearance that was left in the gauge glass to 
perform its functions was ;th—one-sixteenth—of an inch instead 
of an inch, The Assessor contended that, the condition 
of the gauge glasses, and the manner in which they had been 
fitted, made it just possible that it had been showing false water. ] 
The witness—continuing to reply to the Assessor—said: The gauge 
produced is the gauge | refer to, and I am quite satistied the 
water was travelling up and down when I looked at it. There may 
have been some little accumulation of dirt to cause an obstruction. 
I considered it the principal glass in use; and the others were to 
use in the event of an accident occuring to this glass. 

Witness, in reply to the Assessor, said: 1 did not test the gauges 
by passing a wire through, as I saw no occasion todo. The gauge 
produced is one of the gaugesI refer to. The glass appears to be 
too long ; but still the condition of the glass would not stop its correct 
action for all practical purposes, The glass is about an eighth of 
an inch too long. There is one-sixteenth of an inch clearance on 
the top of the glass. I don't think the mode as fitted on the 

uta would cause any derangement likely to show false 
water. I received no message from either Beetie, Gibbon, or Wood 
about the working of the feeds before the accident. Dodds got 
water to play on the steam pipe covering from the ash-cooling 
cock, which takes its water from the sea Kingston valve at the 
bottom of the ship, which leads to both main and auxiliary feed 
donkeys. I gave Beetie distinct instructions to have auxiliary 
donkeys in working order in case anything happened to either 
main feed donkeys, and, as far as I know, nothing did happen to 
the main feed donkey. Beetie has been with me about two years, 
Gibbon about eighteen months, and Wood two years. They are 
fitters, and all have had sea experience—in fact, I believe Wood 
has a first, and Beetie a second-class certificate. 1 believe some- 
thing was said about a difficulty being experienced by the 
steam reserve people in getting up the ashes, but no one com- 
plained to me about it. I o ed nothing wrong with the 
air-locks, 

By Mr. Baker: I have had charge of steam trials for two years. 
and during that time I have conducted twenty-five or twenty-six 
trials. I am responsible to Mr. Reid for the safe working of every- 
thing. My men were in no way hampered by thée’Admiralty men, 
so far as Iam aware of. I heard no complaints. 1 conducted the 
trial of the Barossa, and everything was satisfactory. The engines 
of the Barracoutaare exactly duplicate with the Barossa, and supplied 
by the same firm. Neither of the Admiralty officers interfered 
with me during the trial, but rendered me all the assistance they 
could. 

By Mr. Manuel: The main stop valves are loose and automatic. 
If there were excessive pressure on the one boiler, the other boiler 
valves would be closed. I did not see any variation of pressure 1D 
either stokehold to cause these valves to act —in fact up to the time 
of the accident the valves were all open, and the pressure 1n 
the pipes was equal. There was nothing due to the valves which 
cau the accident. I gradually worked the engines up to 150, 
and then to 175 revolutions after leaving the harbour. Between 
seven and half-past seven I put the engines on at full speed, and 
they remained so up to the time of the accident. We did not case 
the engines, but allowed the steam to run down to 80 Ib. after the 
accident. I told the stokers to fire lightly; named the pressure | 
required, and fire accordingly. I did not take any account 
cf the revolutions when coming back. My orders referred to 
both port and starboard boilers. The fans were kept going 
to keep the stokehold cool. The dampers were in both boilers. 
I never heard of the tanks being short of water. During the trial 
the Normandy pumps were working, and they were supposed to 
keep the feed tanks supplied with fresh water. To the best of my 
knowledge no salt water was put in the boiler up to the time of the 
accident. I believe I gave orders for water to be pumped from the 
sea when the ship was moored after the accident. Mr. Manuel here 
produced some samples of the water taken from the boilers on 
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‘ebruary 18th, and remarked that in a gallon of water taken from | intimation of the accident was seeing a man come out of the stoke- By the Assessor: I did not ider I was responsible for any- 
eugree J rd boilers there was double the quantity of salt than in | hold with his clothes on fire. I tried to get into the stokehold, but | thing beyond looking after the engine. I have been to sea, and 


= pov from the port boiler. Witness: There may have 


water in the starboard than the port boiler. 1 did 
bese et une that was poner’ into the boilers on her return 
‘o Sheerness Harbour woul ago the quantity of salt per 

lon as was extracted from the boiler and shown in the bottles 
ay Is it contended that the use of salt water might 
use ecident ? 
ay ae It would ve an ingredient in it. ; 

Replying to County Councillor, A. W. Howe—a juror — Mr. 
Manuel said the boiler remained intact, and no water was put in it 
after Mr. Sharp left. ? , 

The Coroner pointed out that Mr. Fielder said the water was 
taken from the dockyard mains, which he believed was fresh water. 

Replying to the Coroner, Mr. Durston said there are both salt 
and fresh water mainsin the dockyard. He should say undoubtedly 
that fresh water was used, 2 7 7 

Coroner: I see that the Admiralty instructions state that it 
should be fresh water. 3 : 

Mr. Fielder, recalled: As far as I know, the water in the boilers 
was taken from the fresh water mains, 

The Coroner read the Admiralty instructions, which showed that 
the water should be as clean as possible. . y 

Mr. Fielder: The man in charge of the mains filled the boilers. 

{Mr. Durston sent Mr. Spyer for the man who worl-ed the mains. 

Mr. Sharp, in reply to Mr. Manuel, said: The leakage woul 
partly account for the loss of water. From the fact that steam 
was coming out of the funnel there must have been considerable 
leikage. After I looked round and saw the condition of things— 
the men severely burned, and so on—I am satisfied it would not 
have been wise to go on with the trial. I have no recollection of 
Mr. Spyer telling me at any time that the water was short in the 

rt boiler. He may have spoken to me about it. If he has said 
fo did, I should not be disposed to doubt his word. I have no 
recollection that Mr. Fielder spoke to me about it. If there had 
been a shortness of water I should have noticed it. False water 
means water in a gauge glass that does not represent what is going 
on inside the boilers, I am aware that the water pipes in con- 
nection with the bottom of the gauge glass or glasses are connected 
lower down than the water in the boiler under the line of fire-bars, 
where there can be no violent ebullition of water or priming 
through want of circulation in the port boiler of the Barracouta, 
The water I saw in the gauges does not represent what was going 
on at the surface of the water. In that sense it would be false 
water. The water or steam passage is jin. by gin. Water is not 
steady in a boiler on board a ship. The water was going up and 
down very freely in the gauges on the morning of the accident. 

Mr. Munn: As faras I can understand, the gauges were no good 


at all. 

Replying to Mr. Gordon, a juror, Mr. Crompton said: The gauge 
glasses in the mercantile marine were fitted in the same style as 
the Royal Navy. 

Witness (in answer tv Mr. Manuel): I used the telegraph three 
or four times during the trial. It is a good sounding bell. I used 
it for ‘‘ more speed” or “slower,” and my men were supposed to 
reply. If the telegraph were moved, it would soon be known, I 
have been to sea for twenty-one years, and have a first-class Board 
of Trade certificate. 

By Mr. Ince: I have been in the employ of Messrs. Palmer for 
ten years continuously, and, with the exception of a few years, all 


my life. I have thirty years altogether, twenty-one of which were 
at sea, I have had great experience in the construction of marine 
boilers. I looked after the fittings on board the Melpomene 


and Barossa —- both Government vessels — and they were 
built according to plans approved by the ‘Adedeie, I 
was on board the Barracouta when the boilers were first tested 
with steam, which was on January 17th, and was satisfactory. The 
only time I know salt water was put in the boiler was after the 
ship returned to Sheerness. The water in the gauge glass would 
vary almost continuously during the trial, and | should not attach 
much importance toaninch. I have no recollection of giving orders 
to increase the speed of the donkey, either in the port or the star- 
board. As far as I know, the poe ys were running at the same 
speed, After the trial Commenced T occasionally looked into the 
furnaces, and should have noticed any water coming from the back 
of the tube plate. If I had not, it would have been reported to 
me. During the whole time the attention of the people in the 
stokehold is centred on the gauges. There is a communication 
between the two boilers, but, of course, they are closed; the feed 
valves are all non-return valves. The furnace bars of the Barossa 
and Barracouta are about the same design. I do not know if 
the length could be altered without the knowledge of the Admi- 
ralty; the dockyard authorities are in and out all the time, and 
they would know all about it. The gauges used on the Barracouta 
are well known, and of an approved make, and, in fact, I believe 
the Admiralty specify the name of the gauges to be used. I 
always attach great importance to the gauge glasses, and always 
give close attention to them, and I never had a shadow of doubt 
about them working satisfactorily. The circumference is about 
2in., and there is a clearance of one-sixteenth of aninch. The 
expression ‘‘false water,” as commonly used at sea, only means 
not showing the real quantity of water in the boiler. The 
Admiralty approved of al the drawings connected with the boilers. 

By the Foreman: I examined the boiler when it was cold. I 
did not notice any of the plates buckled. I was not present when 
Mr. Fielder made an examination of the boiler. 

By Mr. Baker: Dewrance’s patent gauge glasses were used, but 
1 believe they were made by Hopkinson, of Hudderstield. 

By the Assessor: If the levers of the gauges were not connected 
with a rod between the cocks, the mode of testing them would be 
indisputable. I have heard of Morgan’s tube stoppers; there were 
none on board, and if there had been they would not have been of 
any use, 

Mr. W. Lissenden deposed that he supplied the water to the 
Barracouta some few days before she went out of the basin. He 
was sure that fresh water was used. 

By Mr. Ince: The salt and fresh-water mains are not connected. 

By the Foreman: Both mains are under my charge. 

The inquiry was adjourned until Monday. 

The inquiry was resumed at twelve o'clock on Monday, when the 
same experts and Admiralty representatives were present. Before 
the proceedings commenced several of the jurymen expressed a 
hope that no extraneous matters would be introduced into the 
inquiry, and complained that they had been obliged to neglect 
their business in order to serve on the jury. The Coroner said it 
was a most important inquiry, and he hoped it would soon be 
completed, He was sorry if any of the jurors had experienced 
any inconvenience, but every detail connected with the accident 
must be thoroughly thrashed out. 

John Dodds, chargeman, in the employ of the contractors, 
deposed: Mr. Sharp took charge of the port engine, and I took 
the starboard main engine. Mr. Sharp gave all the orders, and I 
was under his orders, I was in the after ends of both stokeholds 
about four minutes before the accident. This was the first and 
only time I visited the stokehold, from the time of leaving the 
harbour. The height of the water at the middle line bulkhead at the 
starboard boiler wasabout5in. Idid not noticethe starboard wing. I 
passed then intothe port stokehold, and noticed about 5in. in the port 
wing gauge. I did blow through the gauges. The water in the 
glass was working with the movement of the ship. The ship was 
not rolling much, but was quite sufficient to detect the water rise 
and fall, The rising and falling is generally attributable to the 
rolling of the ship. I do not know what occurred from the steam 
Varying in pressure. 1 was in the port stokehold about a minute 
anda-half. The lamps of the gauge glasses were burning. Gibbon 
was standing at the feed pt f caked him if everything was 
all right with the donkey, and he said “yes.” I did uvt notice a 
stoker putting down plates in the starboard stokehold, The first 





was prevented at first by the hot air. 1 did so as soon as possible ; 
first into the starboard, and then into the port. I noticed the 
canvas on the main steam pipe on fire, and, by direction of Mr. 
Sharp, I put it out with the hose. After the fire was out Mr. 
Sharp took a ig Oem looked at the gauge in the middle line of 
the port boiler, He remarked ‘‘ There’s plenty of water.” I did 
blow the gauge glasses through, and did not notice if Mr. Sharp 
did so or not. I went into the starboard engine-room and got 
some of our labourers to get some coals out of the bunkers to get 
up steam again. This was done under the instructions of Mr. 
+ em I left the stokehold and went to the engine-room, where I 
remained until the ship anchored at the buoys, I have not been 
in the combustion chambers since the accident. We have been shut 
out, consequently I know nothing of their condition. I looked into 
the furnaces on the day of the accident and saw some of the tubes 
leaking at the back end. It is a peculiar affair, and I cannot form 
any opinion as to the tubes leal:ing at the back end. I have been 
to sea fourteen years, and hold a chief engineer’s certificate. I 
do not think the tubes were leaking from over pressure or shortness 
of water. A boiler might leak if from shortness of water. I have 
never seen a boiler short of water. I have seen a few tubes burst. 

By Mr. Baker: Everything appeared to be going right when I 
was in the stokehold, and the Admiralty and contractors’ men 
were doing their duty so far as I saw. Saxton was standing about 
the centre of the after stokehold when I visited. He could see 
both after gauges. The stokeholds did not appear to be over- 
crowded. 

By Mr, Manuel: I saw no salt water feed put in the boilers. A 
distiller is fitted to each tank. I did not hear any complaints 
about the supply of the water not being sufficient. I saw Mr. 
Spyer and Mn Fielder come into the engine-room several times, 
but neither of them made any remarksto me. The steam pressure 
went down all at once. I could not see anyone in the stokehold 
when I went in after the accident. The fans and feed pumps were 
going. The main steam pipe was covered with lin. asbestos 
pulp, and this was covered with canvas. 1 obtained the water to 
put the fire out from the ash-cocling cock. It is connected with 
the pipe which supplies the auxiliary feed from the sea. There is 
a valve between. 

By Mr. Ince: Messrs. Palmer supplied the boilers and engines, 
and I looked after these only. The Government built the hull. 
The boilers were built at Jarrow, and were sent here complete and 
lowered into their position in the ship. They were tested after 
being filled by hydraulic pressure, and I was present. They were 
tested to 245 lb. to the square inch. The Admiralty were repre- 
sented during the test, and there was no leakage, Assuming that 
the gauge glass had jin. clearance, it would be sufficient for the 
gauges to work efficiently. If the ship rolled the water would rise 
in one gauge and fall in the other, and this satisfied me that the 
gauges were working properly. If stop from any cause at the 
top end, the water would have risen to the top of the glass. If the 
glass had been stop at the bottom end, the water would have 
been stationery in the glass. I believe the glasses were working 
properly at the time of the accident. I have thought the matter 
over carefully, and cannot assign any reason for the accident. I 
have not a shadow of doubt about there being sufficient water in 
the port boiler. If the boiler was short when the accident occurred 
I do not think the pumps could possibly have pumped enough into 
the boiler to have increased it to the height shown in the gauge 
glass when I entered the stokehold after the accident. 

By the Assessor: The gauge glasses work with a double lever and 
ahandle. Lifting the handle up constitutes blowing it through. 
I did not lift it up. 

At this stage of the proceedings the inquiry was adjourned for 
half-an-hour for luncheon, and when the investigation was resumed, 
the foreman said he had been desired by the jury to ask the 
Coroner if this was a court of inquiry or an inquest. 

The Coroner: It is an inquest, and it’s the duty of the jury to 
ascertain when, where, and by what means the d came by 
his death. 

Mr. French (a juror): I am quite satisfied as to the cause. 

The Coroner: I am very sorry the inquiry is taking so much of 
your time; but there is no help forit. It is a most important 
inquiry, and I hope you will not mind devoting your time to it. 

ohn Joseph Stalker—who is very weak, and has not by any 
means recovered from the effects of his burns—de am a 
draughtsman employed in Sheerness Dockyard. went out on 
trial in the Barracouta on February 7th. My duty was to take a 
note of the air pressure in the boiler rooms, and the number of 
revolutions of the fan engines. I had also to see that the dockyard 
apprentices took the temperature of the boiler rooms, and the steam 
pressure. 1 was at the forward end of the port boiler-room, and 
was in the act of counting the revolutions of the fans, when flames 
belched out from the ash-pit. I tried to get out with Saxton; and 
in the passage between the stokeholds in the fore-and-after end, 
when we met leading stoker Collins going the other way. He said, 
** You can’t get out this way.” e all laid down on the floor 
plates. After the heat had subsided a little, we got-up and went 
out. I was burnt about the face and right hand. 

By the Assessor: I went on board about 6.30, and went into the 
boiler-room about 6.45. I went into the stokeholds about five 
minutes past eight, and did not come out again before the accident. 
1 went into the starboard boiler-room first. I did not see the 
auxiliary feed donkeys put on. I did not hear any of the men 
complain of the water being low in the boilers. I did not look at 
the gauge glasses during my visits, as I had nothing to do with 
them. hen we were lying down on the plates, Saxton made no 
remark about the water being short in the boiler. We got out 
through the air-lock into the engine-room, 

By Mr. Baker: The stokehold did not appear to be overcrowded. 
The stokeholds are very small. I was waiting to pass a fireman 
who was in the act of stoking, and the chief engineer of the ship 
asked me not to remain longer than I could help. 

By Mr. Mannel: The starboard forward fan was making 162 
revolutions; the port after fan made 156. The flame did not last 
more than a minute. 

The Coroner asked if Saxton was in attendance, and the Fore- 
man stated that he was unwell, and could not be present that day. 

Fred Gibbon deposed: I am a fitter in the employ of Messrs. 
Palmer, and was on board the Barracouta on February 7th. My 
duty was to look after the feed donkey in the port after stokehold. 
We were working, and I thought everything was going right until 
the accident happened. The flames came out of the ashpit with- 
out any warning whatever. I was burnt on both hands and face. 
I tried to get out, and went into the bunker. I ran through the 
flame to the bulkhead door. I fell over the step and pitched into 
the starboard stokehold. Mr. Wood picked me up, and I was taken 
to the captain’s cabin, where my wounds were dressed. 1 was the 
last one treated, 

By the Assessor: It was my duty to look after the water and the 
feed donkey. I was ordered by Mr. Beetiec to start the donkey. I 
blew the gauge glasses through when I went on board at six 
o'clock, and there was a three-quarter glass in the port boiler. 
There were about four or five inches in the port boiler when I started 
the donkey. The water came from the feed tank. Mr. Beetie 
opened the valve, and I started the donkeys. Mr. Sharp did not 

ve me definite instructions what todo. A list was put up, which 

etailed the duties of the contractor's men. Mr. Beetie told me 
that all the valves were open. After starting the donkey no trouble 
was found in keeping up the feed. There were four or five inches 
in the glasses when we s' , and when the accident occurred 
there were three inches. I did not feel alarmed at that. There is 
another auxiliary, which was put on for six or seven revolutions. 
I know no reason why it was put on, but I am certain it never 
went any quicker during the whole time I was in the stokehold. I 
had no orders from anyone except what was on the list. 

By the Foreman: I have been on trial trips before. 

By Mr, W. Palmer: Four or five inches would not be dangerous. 





consider it most important to look after the water in the buvilers. 

I cannot tell how much water was in the feed tank, but I know 

there was never less than half a glass of water. Mr. Beetie gave 

me instructions for the donkey to go quicker. The donkey travels 

from twenty-five to thirty revolutions, I did not see it run any 

quicker, nor did I count them. I was on the trial in the Barossa. 
know nothing of the capacity of the donkeys. 

The Assessor: You were actually in charge of a thing you knew 
nothing about. Ifthe water had gone low in the glass, what would 
you have done ? - 

Witness: I should have noticed it getting low, and should have 
put the auxiliary donkey on. 

The Assessor : Suppose there was no water in the feed tank, and 
the water got below the nut, what would you have done ? 

Witness: I should have told Mr. Batey about it. 

The Assessor: I’m afraid the boiler would have landed in Sheer- 
ness before then. 

By Mr. Baker: Ido not recollect Mr. Spyer saying anything 
about the gauge glass or the water in the boiler. 

Mr. Manuel (pointing to the gauge glass referred to) then exam- 
ined the Witness respecting it : 1 blew through the gauge glass on 
my own responsibility. I was in the stokehold to look after the 
donkey, but I knew nothing about the arrangement of the cocks. 
Six inches of water went away from the boiler, but I saw no rise 
in the feed tank. I do not know where the water went to. If the 
water went into the tank, it would rise in the glass. 

we Mr. Ince: I was engaged in fitting the engines before the 
trial. When I knew that my name was on the list, I knew what 
my duties were. seen anything wrong | should have 
reported it to Mr. Beetic, who was in the stokehold. Just before 
the accident I saw there were five or six inches in the gauges. It 
is a habit among engineers to calculate the number of revolutions 
without always taking their watches out. The feed check valves 
were open, which proved beyond a doubt that the donkey was 
feeding the boiler. 

By Mr. Gordon: The water went down regularly. 

By Mr. Brightman: The donkey engine was running when I left 
the stokehold. 

Stephen Batey deposed: I am a fitter in the employ of Messrs. 

Palmer. I was on board the Barracouta on February 7th, and all 
the previous duty. I was in charge of the contractors’ party in the 
stokehold, viz., Alfred Wood, Gibbons, Bird, and Ellis, who were 
fitters on the feed donkeys; Bristow and Pearson were attending 
on the fans; a labourer named Newman attended on the fitter; a 
labourer, Chervis, trimmed the lamps. They were all posted in 
their respective positions, and trial at seven o'clock. I was 
in the stokeholds seeing that the men did their duties. I kept a 
log—produced. At 7.20 we commenced to adjust the water in the 
boilers, the watch being set at that time. I told Wood and 
Gibbons to keep between 2in. and 3in. of water in the starboard 
boilers, and often repeated the order, at the same time going 
round to observe all glasses. About 7.30 I had orders from 
Mr. Sharp to try auxiliary feed donkeys and see if they 
are all right. I answered, ‘I have already done so, but I 
will try them again.” I did so, and found them ail right. 
I spoke about having some light rakes made, as we had a 
difficulty in getting the ashes from the back of the furnaces, I 
also requested that some coal should be taken from the port bun- 
ker, because the ship had a list to port. At 7.50 we were in good 
working trim and everything going to our satisfaction. At 8.25 
Mr. Fielder asked me, followed by Mr. Green, our draughtsman. 
Mr. Green said, ‘I think you have got everything in the right 
notch.” I replied, ‘‘ 1 think so.” The air gauges showed at this 
time }in., the water gauges showed about 3in. in starboard glass, 
= boiler, and 5in. in port glass, starboard boiler. I have only 
ogged those two glasses. The steam gauges were showing 153 Ib. 
Mr. Green and Mr. Fielder went into the starboard boiler-room. 
Whenever I made a halt, it was at the aft end of the port boiler- 
room. I intended to go on deck to have breakfast, and as 1 was 
stepping into the stokehold a stoker said, ‘‘Why don’t they 
lower the ash bucket.” I spoke to the stokers about the 
ashes. Flames burst through the airlock, and Lucas, the boiler- 
maker, was there in charge of the airlock, I grasped the 
handle of the door, and tried to force it open, but could not. 
Noticing Gibbons had his clothes on fire I ran into the after part 
of the port stokehold ; four men rushed by me from the fore-end 
throwing their arms about. I could not see who they were, as 
there was onlya dim light from the starboard side. Noticing the 
feed engines still working, I had to step back on account of a 
choking sensation. Mr. Sharp ran in and shouted, ‘‘ What is the 
matter! look at the water.” In a momenta lamp was passed in, 
showing the water as I had seen it about three minutes before. 
The smoke quickly cleared away. After the accident Mr. Sharp 
and Mr. Spyer gave orders to fire no more on the port boiler, 
but fire the starboard. Mr. Sharp afterward gave an order to fire 
on both boilers. I fired myself, as all hands had cleared out, with 
the exception of two navy stokers who were standing in- the after- 
part of the boiler-room. After the fires were put right I went for 
our labourers to come and look after the fires. Shortly after 
Mr. Sharp gave me an order to pump and fill the starboard boiler 
with sea water, as it was expected that the ship would have to go 
alongside the jetty. 

By the Assessor: I went on duty at midnight, and there was 
about Yin. in the starboard, about lin. or 1]4in. in the port boiler. 
I gave orders to Gibbon to start the main-feed donkey. I adjusted 
it myself to about twenty-five to thirty revolutions. In telling 
Gibbons and Wood to keep 2in. to 3in. in the glass, I acted under 
the orders of Mr. Sharp. I blew the gauge glasses through a 
number of times. A valve leads to the hot well. There are two 
valves on the bulkhead ; if you open one you pump from feed tank ; 
by closing that and opening the other yon pump from the main 
condenser—condensed steam. The valves on the bulkhead are 
non-return valves. I noticed the feed tanks a number of times; 
there was about a foot of water in the feed tanks when I started 
the donkey. I shut the middle-line valve after seven o'clock. The 
auxiliary donkeys were never working on the boilers up to the 
time of the accident. There are sea Kingston suctions only, which 
apply to the donkeys. I cannot account for the water going from 
9in. to 3in. 

The inquiry was adjourned. 

County Councillor Howe complained that a lot of unnecessary 
questions had been put to the witnesses, and hoped that in future 
they would be curtailed. 





THE INSTITUTION OF CIVIL ENGINEERS. — On Thursday night, 
the 13th inst., the annual dinner of this Institution was held, by 

rmission of the Treasurer and Benchers of Lincoln’s Inn, in 

incoln’s Inn Hall. Sir John Coode, president of the Institution, 
occupied the chair, and the very numerous company included, as 
guests, the Earl of Rosebery, Earl Granville, the Earl of Kimberley, 
Viscount Wolseley, Viscount Cross, Lord Colville of Culross, Lord 
Knutsford, the Hon. Sir S. Ponsonby-Fane, Lord Justice Cotton, 
the Right Hon, G. O. Morgan, M.P., Sir Lowthian Bell, Sir James 
Kitson, Sir G. G. Stokes, Sir William Robinson, Admiral Sir George 
Nares, Sir Robert Herbert, General Sir Lothian Nicholson, 
Admiral Sir Vesey Hamilton, Sir Juland Danvers, Sir Saul 
Samuel, Sir F. Napier Broome, Sir Arthur Havelock, Sir Charles 
Mills, Sir Graham Berry, Sir John Monckton, Sir Frederick Abel, 
Bishop Barry, the Dean of Westminster, and others ; and as mem- 
bers of the Institution, Sir John Fowler, Sir Charles Hutton 
Gregory, Sir Frederick Bramwell, Mr. Woods, Sir George B. Bruce, 
Mr. Berkley, Mr. Hayter, Mr. Giles, M.P., Mr. Cowper, Sir James 
Douglass, Sir Benjamin Baker, Mr. Barry, Mr. Preece, Mr. Man 
sergh, Mr. Anderson, Mr. Shelford, Mr. Tomlinson, Mr. W. Webb 
Mr. Clarke Hawkshaw, Sir Bradford Leslie, Sir Guildford Moles- 
worth, Sir Charles Hartley, with the secretary, Mr. James Forrest 
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THE EXHIBITION AT THE AGRICULTURAL 


Just as “the boyhood spot we ne’er forget,”’ when revisited 
in after life, seems strangely dwarfed in comparison with the 
impression left upon our memories, so the Agricultural Hall, 
Islington, associated with the idea of a considerable roof span 
during successive Cattle Shows, appears quite a moderately 
sized building to an eye familiar with the vast Machine Hall 
of the late Paris Exhibition. Although the Engineers’, 
Electricians’, Builders’ and Ironmongers’ Exhibition, certified 
as “international” by the Board of Trade, and opened last 
Tuesday, scarcely fills the ground area, it contains a rela- 
tively large proportion of exhibits both new and practically 
useful. 

Engineering is chiefly, though not exclusively, represented 
by gas-engines and wood-working machinery. The line shaft, 
150ft. by 24in., running along the north side of the building, 
is driven by a 4-horse nominal Campbell gas-engine, probably 
working up to double that power, and giving motion toa 
label-cutting machine, two printing machines, a lithographic 
press, a paper-folding machine, a wire-stitcher, and some 
small dynamos. This engine, made by the Campbell Gas 
Engine Company, Halifax, has permanent ignition for the 
charge of 1 gas to 12 air, and gives an explosion for every 
stroke, unless diminished load causes the governor to prevent 
the admission valve from being opened. 

One of Andrew and Co.’s Stockport gas engines drives a 
Pheenix dynamo for lighting the stand by are lamps, in which 
not the slightest variation in brilliancy can be detected. In 
this engine the centrifugal governor has lately been replaced 
by a new and simple one, consisting of a cylindrical weight 
enclosing a spiral spring. It is attached to the oscillating 
lever actuated by the excentric rod, and working the admis- 
sion slide, causing an admission to be missed when the speed 
exceeds that to which the governor is adjusted. Atkinson's 
Cycle gas engine has not been altered in any essential detail 
since it was brought out four years ago. Messrs. Dick, Kerr, 
and Co. exhibit four sizes of the Griffin gas engine, viz., | 
and 3 horse vertical and 1 and 2 horse horizontal. 

Messrs. E. Jacobs and Co., whose show-rooms are in 
London and works at Manchester, give sundry conclusive 
reasons why the compound principle in steam engines should 
be adopted from a commercial standpoint; and, in order to 
permit manufacturers who only require small powers to take 
this advice, with no greater—if so great—first cost, they have 
got out a very compact 8-horse power nominal horizontal 
compound engine, with 5in. and Sin. cylinders and 10in. 
stroke, to make 200 revolutions with 60 lb. steam, and give 
out about 35-horse power on the brake. The first example of 
this engine, for making which in large numbers special 
machines have been put down, is now being erected on the 
stand; and this firm also shows a large number of wood- 
working machines embracing some new and good features. 





E. JACOBS AND CO.’S RECESSING MACHINE. 


The annexed engraving shows a machine lately brovght 
out by this firm for working circular or carved recesses in 
timber, such as the “ housing” of staircases, performing in 
two and a-half minutes what requires two and a-half hours to 
accomplish by hand, and at the same time making a far 
better job. The machine as shown acts also as a surface 
moulder; but the recessing head is also supplied separately, to 
be used as an attachment to existing vertical planing 
machines. The tool-box, with rapidly revolving spindle, may 
be inclined for under-cutting—as shown by the illustration 
—motion being given by a belt passing over the two carrier 
pulleys, which are mounted on a universal joint. In a 
surface planer or ‘“ overhand”’ machine the front 
and back table brackets are raised and lowered inde- 
pendently, by screws and hand wheels, on inclined 
lanes, while the tables themselves may be withdrawn. by 

ing slid in grooves, so as to give access to the cutter head 
without the loss of time that would be incurred by running 
the screw back. At the same time, the tables cannot by any 
possibility be made to foul the cutters. The three-side 
planing and moulding machine has lately been improved by 


making the side cutter heads adjustable vertically and 
independently, for facility and saving of time in setting the 
cutters. The table of a circular saw bench is made to rise 
and fall by screws and a pair of double levers, like those in 
the Ladds hay press. This constitutes a firm and easily- 
worked arrangement, though there is here no occasion for the 
principle—so useful in the press—of quick travel and less 
power at the beginning of the compression, and the reverse 
at its end. This firm’s pedestals and hangers have their 
bearings four times the length of the shaft diameter; there 
is provision for leading the oil from one orifice over the whole 
surface; and the bearing swivels slightly so as to insure 
alignment. 








LONDON ASSOCIATION OF 
ENGINEERS. 

UNDER the presidency of Mr. J. E. Bartle, Professor W. C. 
Unwin, F.R.S., gave, on the Ist inst. at the Cannon-street Hotel, 
before the London Association of Foremen Engineers, a very 
interesting lecture on ‘‘ The Objects and Methods of Steam Engine 
Trials.” In the course of his remarks Professor Unwin said that it 
was to engine tests having for their object the investigation of the 
thermo-dynamie actions that went on in the engine that they 
owed every real improvement in the steam engine. In such tests 
—tests that went beyond the simple testing of the feed-water and 
coal—some theoretical calculations of a somewhat recondite 
character were necessary, and it was by that means that they were 
able not only to know how much coal was burned and how much 
power was developed, but also to measure how much heat was 
developed in the furnace, how much got into the steam, and 
where the loss occurred, and thus to ascertain what losses were big 
enough to be worth trying to diminish. Beyond the immediate 
commercial advantage of a thorough engine test, it was an addition 
to the sum of knowledge available for further improvement of the 
steam engine; and, in connection with the question that was 
agitating the engineering world at the present moment, as to 
whether jackets were useful or useless, he ventured to say that if a 
few complete marine engine tests had been made, there would have 
been no room for doubt at all, and a considerable sum annually 
would have been saved. The prime object of an engine 
test was usually to determine the cust of power, and 
for that purpose a combined engine and boiler trial must 
be made. But such a trial always left an element of 
uncertainty as they met with a good engine and a bad boiler, or a 
good boiler and a bad engine, and they were therefore unable 
to tell how much credit or discredit attached to the engine 
maker and how much to the boiler maker. For a single boiler 
trial the most accurate plan was to draw the fires, and weigh them 
at the beginning and the end of the trial. Steam was got up, and 
the fires got into average condition, the test being taken to begin 
the moment the fire was put back and the steam valve opened. At 
the end the fire was again drawn and cooled down. It was then 
separated by sifting into ash, cinder, and clinkers, the cinders which 
did not pass through a half-inch sieve being treated as unburned 
cual, and the ash and clinkers as incombustible refuse. Such trials, 
however, were unsatisfactory if they were not continued for twelve, 
and, if possible, for twenty-four hours. He usually, also, brought 
the water level at the beginning, and brought the water to the 
same level at the end. The amount of air used was the next 
important measurement, and this he generally accomplished with 
the aid of anemometers at the mouth of openings in a wooden box 
in front of the furnaces. Perhaps a better way, however, was to 
analyse the furnace gases. Knowing how much carbon had gone 
in the furnace gases, it was easy to find how much air had gone 
into the chimney. A very few ounces of gas had to be taken as 
sampling a very large quantity—perhaps fifty tons of furnace gas. 
The measurement of the temperature of the furnace gases pre- 
sented also some difficulty, and in this connection he had used 
Murrie’s pyrometer, and had found it satisfactory far 
as he had had opportunties of testing it. A 
for estimating the carbonic value of the fuel would be very useful 
if there was a reliable one, but they could to a great extent get 
over the difficulty of not having a quite satisfactory fuel calorimeter 
by using a standard coal such as Nixon's Navigation in all boiler 
trials. An engine test, when tolerably complete, was more difficult 
and required more preparation than a boiler test. In the first 
place, it was necessary to cut and blank flange, as far as possible, 
every connection through which leakage could occur. The principal 
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steam used was determined. Next came the measurement of the 
indicated power; then the heat rejected must be determined by 
measuring the volume and rise of temperature of condensing water ; 
and lastly, the amount of jacket drainage must be measured as a 
means of determining the heat given to the cylinder from the 





| every case, useful. 





jackets. The speaker concluded his address by exhaustively 


| describing the measuring arrangements adopted at the Central 


Institution. 
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calorimeter | 
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|} as possible, and branch lines will be surveyed where necessary, 


wide bottom flange, grooved head, flush on top ; they will be 30ft 
long, and weigh 80 1b. per yard. At the joints the rails wil] a 
connected by splice bars and four fin. bolts. The tie rods wil] be 
of flat bar iron, ;gin. by 14in., with the ends forming bolts Sin, 
diameter. There will be four nuts to each rod. The rods will be 
placed at intervals of 10ft. The rails will be held by hook-head 
spikes gin. square, din. long. The rails will be laid on wooden 
cross-ties, of Georgia or Florida pine, 7ft. long, Zin, wide Din 
thick, spaced 5ft. apart centre to centre, with a tie at each joint, 
The frogs, switches, Xc., will be of steel. The ties will rest on a 
concrete foundation, and concrete is to be tilled in between the ' 
under the rails, to give a continuous bearing to the rails. ( 
crete is also to be packed in along the sides of the rails. 
concrete is to be composed of one part best quality tine 
English or German Portland cement, two parts of clean shar 
and tive parts of broken stone—broken to a lin. 
gravel. The paving will be of granite blocks. 

«A long railway.-The Virginia, Missouri, and Western Raily 
Company proposes to built a line 1640 miles long from Norfy 
Va., to the junction in New Mexico of the Atlantic and Pacitie 
Railroad, oe Atchison, Topeka, and Santa Fé Railroad. Sur. 
veyors are at work in ‘Tennessee, and will push across Virvinia 
The line is intended to be an independent project, but may become 
part of some existing system. r 

Breaking of the Watnant Groce dam.—On February 22nd the big 
dam on the Hassayampa River in Arizona was burst by the pressure 
of water owing to a flood and the insufficient size of the spillway, 
The flood did a vast amount of damage, carrying away a lower dam 
and killing between fifty and sixty persons. The dam was 110ft, 
high, 140ft. wide at the bottom, 10ft. wide on top, waterside s| 
0°%5 tol, back slope 0°6 to 1; length on top, 400ft.; on bottom 
100ft. The spillway was a channel cut in the rock 20ft. wide and 
5ft. deep. The dam was a rock-fill dam, A timber trestle was 
built across the site, and granite blasted from the hills was run 
down in cars and dumped, as in making a railroad fill. The face 
walls were 20ft. thick, large stone, laid dry, and well bonded, 
On the water face cedar logs were imbedded, to which Sin. by Sin, 
pine stringers were spiked. To these stringers was spiked a 
sheathing of 3in. by Sin. planks placed vertically and well caulked: 
a layer of tarred paper jin. thick was then laid on, and « final 
covering of 3in. by Sin. planks laid horizontally, spiked, caulked, 
and tarred. The smaller dam, twelve miles down stream, is of 
crib work filled with stone ; it is 250ft. long and 25ft. high. The 
contract price for the main dam was 2°40dols. per cubic yard, 
From the gate-house tower two 20in. pipes were laid in a tunnel 
through one of the side spurs of the valley. Through the middle 
of the dam at its base was a timber flume 5ft. by 3ft. inside, The 
dam was a rock foundation ; the reservoir covered 1000 acres, and 
contained 3,000,000,000 cubic feet of water. It supplied water for 
the development of the valley below by irrigation, and also 
hydraulic power for working by placer mining rich yold beds 
seventeen miles down stream, 

al Pan-American voileay.—The International American Confe- 
rence, being held at Washington, D.C., has passed a resolution 
that a railroad connecting all, or a majority of the nations repre- 
sented in the Conference, will contribute greatly to the develop- 
ment of the moral relations and material interests of the said 
nations, It is recommended that a commission of engineers be 
appointed to study the possible route, determine their true length, 
estimate their respective cost, and compare their reciprocal advan- 
tayes. The commission to consist of three engineers from cach 
nation, and to divide into sub-commissions for sectional surveys, 
&c. The general route should cennect the principal cities, as far 
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The existing railways will be utilised as far as possible. | Proposals 
for construction will be invited when the surveys have been made. 
The railway is to be declared for ever neutral. 

Donble-decked ferry boats. — The Pennsylvania Railroad, and 
probably some other railroads, will put double-decked ferry boats 
on the Hudson River. The pier structures will have an elevated 
walk which will connect with the street bridges already mentioned, 
The Pennsylvania Railroad ferry boat, New Brunswick, is having 
her upper works rebuilt. Her hull is of iron, and will be lett 
intact. The upper deck will be mainly open at the sides, but there 
will be a roof overhead, and a casing round the walking beam and 
engine. She will have seating capacity for about 200 persons on 
each deck. The ferry boats running from New York to Staten 
Island and to South Brooklyn, and those running from Jersey City 
to Brooklyn, are double-decked boats, and are much patronised on 
summer evenings. 

Electric railway.— The street railways of St. Paul and Minnea- 


: | polis, Minn., are to be operated by electricity onthe Sprague system. 
measurements to be made were the measurement either of the | 


feed or condensed steam, or both, and from this the weight of the | 


There will be nearly 200 miles of track altogether, including the 
line between the two cities, upon which a speed of twenty-five 
miles per hour is to be attained. There will be 200 cars. The 
overhead wires will carry a current of 400 to 500 volts; this will be 
supplied from a central station plant, but the Edison system of 
intermediate auxiliary stations will also be adopted. 








UNIVERSITY COLLEGE ENGINEERING SocreTy.—The fifth meeting 


In the discussion that followed, the lecturer was asked his | of the session was held on Wednesday, the 12th inst., Professor 1. 


| opinion about jackets. 


Professor Unwin, in reply, said that a jacket was always, in 
He had taken the trouble to go through fifty 
experiments of a parallel character with and without the jackets, 
and in only one case did he find that there was not a very distinct 
economy gained by the use of the jacket, and that he attributed 
rather to an experimental error. 








AMERICAN ENGINEERING NEWS. 





Steam snow ploughs. —The exceptionally heavy and long-continued 
snowfalls in the west seriously blocked the railways and inter- 
fered with the traffic. There has thus been an excellent oppor- 
tunity to test the claims made for the two styles of steam snow 
—_ now in use. On the Oregon division of the Union Pacific 

ilway the full ‘centrifugal excavator” has been in use. The 
machine is 50ft. long, and consists of a heavy car containing the 
boiler and engines for driving a huge cone or auger at the front end 
of the car. This cone is of steel, 8ft. diameter at the base, 8ft. 
long. The point is at one side of the casing, the axis of the cone 
being diagonal. The blades, like the threads of an auger, are of 
gin. steel, 2ft. deep at the base of the cone, and tapering to nothing 
at the point. Behind the cone is a fan revolving at high speed ; 
the snow is delivered into this by the auger and discharged through 
a spout 33in. square, 14ft. above the rails. The cone and fan make 
300 to 500 revolutions per minute. The width of the cut is 
10ft. 6in. The car is fitted with flanges to clear the rail heads. 
The machine weighs about seventy tons, and is propelled by two 
locomotives. On another division the original ‘ rotary” plough 
was used, This has, instead of the horizontal cone, a vertical 
wheel fitted with knife blades, which cut away the wall of snow 
and deliver it into a fan. 
high speed in opposite directions. 


i‘: 


| according as the fuel was burnt as a liquid, gas, or spray. 


udson Beare presiding, when Mr. P. T. J. Estler read a paper on 
Liquid Fuel.” After briefly considering the various sources of 
liquid fuel, and their probable duration, the author passed on to 
consider their chemical nature and calorific value, showing how 
they had the advantage over coal in the ratio of about 3 to 2. The 
three methods of burning fuel were then described, gy 
inefficiency and difficulties attending the first two methods were 
shown, whilst the third, in which the fuel is fed into the furnace as 


| spray by injecting air or steam, was fully described and illustrated. 
| Special attention was given to the injectors of Mr. Urquhart and 





| bottom by air-pressure, a form of jet pump being employed. 


Mr. Holden, which are the most successful yet invented. The 
author then passed on to consider the advantages of liquid fuel for 
boilers and metallurgical processes, viz., convenience of transport 
and storage, decrease in number and labour of stokers, increase i 
evaporative power, ease of regulation, absence of smoke, clinker, and 
sulphur. The deoxidising action of the flame is also useful in many 
cases. These advantages were illustrated by descriptions of the 
torpedo boat Sunderland, an armour-plate bending furnace, the 
rivet heaters used on the Forth Bridge, Xc. 

A New Metuop oF LayinG FoenDATIONS UNDER WATER. 
Under this head the American Building and Engineering Record! 
describes as new a method of work in laying foundations under 
water, especially where the material to be excavated consists of 
comparatively clean gravel or sand, which, it says, has been devised 
by Herr Fr. Neukirch, of Bremen, Germany. ‘The plan is to force 
into the soft bed a quantity of cement, transforming the wholt 
into a solid mass. If it be desired to confine the area to be thus 
treated, sheet piling may be employed. An engraving, published 
in the Centralblatt der Banverwaltung, clearly illustrates the whole 
precess and plant used. The cement is carried into the _ 

1 


| cement is dumped into a hopper, and, after passing through a 


The cutting wheel and fan revolve at | 
Both of these machines have | 


done excellent work. The Jull excavator went through drifts one | 


to ten miles long, 6ft. to 25ft. deep, some of it hand packed after 
a partial thaw. Through land drifts 6ft. deep the machine went 
steadily at a speed of eight miles an hour. This method of clear- 
ing tracks from snow is a great improvement in every way on the 
old plan, by which a heavy plough was ‘‘ bucked ” into the drifts 
by from five to fifteen engines. 

Street railway specifications.—The Department of Parks, New 
York City, has let a contract for the construction of a street rail- 
way across Central Park, on Transverse Road No. 3, near Eighty- 
fifth-strect. There will be about 6000ft. of single track. The 
rails are to be of Bessemer steel. They will be girder rails, with 





screen, is carried by an air blast through a flexible tube into th: 
discharge pipe, which is provided with a large number cf openings. 
allowing the cement to issue in several directions. The soft bottom 
so treated is rammed down slightly, and the whole is then allowed 
toset. The supply of cement and air may be regulated at will. 
The method, according to the contemporary, is in extensive exper!- 
mental use in connection with the new harbour works at Bremen, 
and seems thus far to have given good results. The process has 
German patent, which provides for the use of steam or water under 
pressure, instead of air, for conveying the cement. We shovld 
like to know, however, what Mr. Kinipple will say to this, and how 
Herr Neukirch will regard the description of the process published 
in the ‘‘ Proceedings” of the Institute of Civil Engineers two or 
three years ago. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A MORE satisfactory feeling than has been noticeable for some 
ie is observable on Change in Birmingham on Thursday 
afternoon. There was a general expression of opinion that the 
‘Jose of the quarter would be a somewhat better time than had 
aon expected ; and although the quarterly meetings are too near 
for apy very material change w take place in business, yet congra- 
tulation was indulged in that the cloud , Which seems during the last 
few markets to have overshadowed Midland trade, was lifting. 

Among the circumstances which contributed to this better feel- 
ing, a prominent place must be accorded to the improved tone of 
the Northern markets. The information as to t ne manner in 
which stocks are being reduced in Glasgow and Middlesbrough, 
and the way in which the shipping season is opening, is regarded 
here as good news, and is not without its influence upon local 
=... again, prices were somewhat firmer all round by reason of 
the coal strike. This does not affect a large portion of the Stafford- 
shire miners, for they are adhering to the Wages Board, and will 
receive in all probability an advance in wages in April. But the 
Cannock Chase men are out, and the consequence is that manufac- 
turers who derive their supplies from the ¢ ‘hase, having to pay more 
money, are asking a corresponding rise both for crude and finished 
iron. Some difficulty has been experienced at several iron and steel 
works where stocks have been low, but it is mainly at the hardware 
factories and at establishments where general metalliferous indus- 
tries are carried on, rather than in the iron trade proper, that most 
inconvenience appears to be felt. There are cases where as much 
as 2s. per ton extra is being offered for immediate deliveries of 
S| ack. 

At the same time, some pig iron producers are very awkwardly 

laced. 

! The following notice was issued on the 18th inst. to the men at 
the Tipton Green furnaces :—‘‘ Tipton Green Furnaces, Tipton.— 
Notice. —Colliers’ Strike.—The present high rate of wages and raw 
materials have so paralysed the pig iron trade, that a second 
blast-farnace must go out. We therefore give fourteen days’ 
notice to all men and boys employed at these works to terminate 
contracts. Men will, if possible, be found half-time till better 
counsels prevail, or till things right themselves... Roberts and 
Co.” 

Yet the pig iron trade generally is in a somewhat firmer state on 
the week, and for native best class pigs, as well as for Midland brand, 
such as Northamptons, Derbyshires, and Lincolns, a shade higher 
prices can be obtained. There is, however, very little business 
stirring at date in this tg wile but it is anticipated that by the 
end of the month or the beginning of next several contracts will 
Luvs run out and there will be more activity. At present, how- 
ever, pig iron producers are as a rule pretty well engaged upon 
work previously booked. Staffordshire crude sorts in actual busi- 
ness were to-day about 53s. as a minimum, and other sorts were 
upward in proportion, 

In the manufactured iron trade the bar firms continue well 
engaged upon Government and other contract work, and the 
standard price of £9 10s, is upheld for marked sorts made by the 
list houses, with the usual 12s, 6d, extra for Earl Dudley's L.W.R.O. 
brand. Merchant descriptions are in fair request at about £8 1ds., 
and common sorts are being rolled at £7 15s, to £8. 

The galvanised sheet trade is, if anything, slightly improved on 
the week, but it cannot be reported as in other than a very quiet 
condition. The foreign demand keeps very slow, and what little 
there is, is at impossible prices, I hear of one case in which an order 
was sent from India for sheets at a shade over £12 at ton, which 
would cost £15 10s. at the lowest, galvanised, and delivered to the 
English port specified. Of course such business as this has to be 
rejected, but makers rightly complain of the slowness with which 
foreign buyers will accept the position into which makers are 
forced by increasing costs of production. 

In ordinary sheets for working-up purposes there is this week 
a little more animation, but the demand from the galvanisers is 
very =. e Association are acting in a commendable manner 
in endeavouring to uphold official quotations at £10 5s. for singles, 
£10 15s, doubles, aa £11 15s. lattens, and it is to be regretted 
that there is so much underselling by outside firms. Other 
descriptions of the manufactured iron trade are unaltered on the 
week, 

Coal, as will have been gathered from what has been said above, 
is a and dear, and some owners who have stocks are doing 
well. 

In the general engineering and heavy hardware trades of the 
district there is continued activity, the demand generally being 
satisfactory both on home and foreign account. 


time past we 








NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Mancheste,—The one question of special interest this week is 
necessarily the miners’ strike, and the possible duration of the 
struggle, Although the pits have only been actually stopped for 
a few days, the effects of the cessation of the output have already 
made themselves seriously felt. Finished ironworks in the 
Warrington and Wigan districts have not started operations at all 
this week, owing to the want of fuel. Engineering establishments 
in some instances have also been stopped, and many others will 
harely be able to continue operations beyond the present week 
should the strike not then terminate. So far as the leading colliery 
roprietors throughout Lancashire are concerned, there appears to 
ea strong determination to resist the demands which have been 
put forward for a further advance in wages by the Miners’ Federa- 
tion, and at meetings of the various coalowners’ organisations held 
during the week, resolutions which had been previously passed 
pledging the employers to resist the advance have been unanimously 
reattirmed, j 

The Manchester Iron Exchange on Tuesday was moderately well 
attended, but business was again extremely slow, and the market 
all through remains in a very depressed condition, with scarcely 
anything — to afford any actual test of prices. The slight 
hardening tendency in warrants and the somewhat stronger tone 
reported from the Northern markets seems to have no effect Here, 
and business is still only possible at the very lowest figures. For 
Lancashire pig iron quotations remain altogether nominal, as local 
makers are selling little or nothing, and are simply working on 
with the contracts they have on their books. District brands con- 
tinue to ease down, Lincolnshire being now obtainable at about 
Sls, 6d., less 24 per cent., delivered equal to Manchester, but even 
this figure brings forward no business of any weight. In outside 
brands prices are irregular. Some of the leading makers still hold 
to about late rates, but where business is really obtainable, very 
low — are —— especially for quick delivery, and good 
foundry brands of Middlesbrough can be readily hought at about 
ls, dd. to 62s. 4d., net cash, delivered equal to Manchester, whilst 
'n Scotch iron Eglinton is being offered at about 57s. to 57s. 6d. 
de ivered at the Lancashire ports. 

There is a continued absence of business doing in hematites, and 
age can only be quoted nominally on the basis of about 80s. to 
2s. 6d., less 24, for good foundry qualities delivered in the Man- 
chester district. 
- pr is also very little business coming forward in manufactured 
tee » and plates, either for boiler-making or pa ter eg Urposes, 
still meet with little or no inquiry, buyers evidently holding back 
in the expectation of lower rates. Sakers quote about £11 for 
steel plates delivered in this district, but these prices are scarcely 
tore than nominal, as in most cases makers are open to offers. . ” 


In the manufactured iron trade the new business coming forward 
is also extremely small, and prices continue to weaken. For 
delivery in the Manchester district Lancashire bars are still quoted 
at about £8 5s, to £8 10s., and North Staffordshire bars at £8 10s. 
to £8 15s. per ton, but there are sellers in the market who would 
take fully 2s. 6d. under these figures, and it is questionable 
whether local bars might not be bought as low as £8 per ton 
delivered. 

The engineering branches of industry generally are still fairly 

well off for work to keep them pretty fully employed for the 
present, but there is certainly a ‘dial less hopeful outlook for 
the future. New orders are not coming forward at all freely, 
either in engineering work for inland purposes, or for marine work 
and shipbuilding, the latter branches especially showing a decided 
falling-off, and ships are now being completed and launched with- 
out being replaced by new orders. 
8 Mr. De Rance, of the Geological Survey, has furnished me with 
some particulars with reference to the discovery of coal near Dover, 
which form an interesting addition to the discussion that so far has 
arisen upon this matter. Mr. De Rance points out that in the 
geological map accompanying the report of the Royal Commission, 
a dotted line had been drawn across the English Channel from the 
French and Belgian coaltields to those of Somersetshire by his 
former chief, Sir Andrew Ramsay, and it is interesting to note that 
it embraced the cliffs of Kent at the very point at which coal has 
now been discovered. He says it is worthy of note that Professor 
Prestwich in his paper on ‘‘The Channel Tunnel,” published in 
the “‘ Transactions” of the Institution of Civil Engineers, had given 
sections indicating the presence of coal in this locality at a some- 
what less depth than that at which it actually occurred. Mr. De 
Rance further remarks that twelve borings had previously been 
made withina radius of seventy milesof London, in which the Channel 
Tunnel occurred. At Harwich the palsozoic floor was found to be 
1000ft. below Ordnance datum, or the mean level of the sea. At 
Ware it was only 700ft. below it; at Turnford and Kentish Town, 
920ft.; at Meux’s brewery, Tottenham Court-road, London, 980ft. ; 
and at Burford, near Oxford, 884ft. where true coal measures were 
found. At Ware, the Gault rested on silesian rocks ; at Turnford 
the same formation overlaid the Devonian; at Meux’s the great 
Oolite intervened between these formations. South of the Thames 
at Richmond and Crossness the Red rocks, which might belong to 
the Old or New Red, were 1200ft. or 1000ft. below the Ordnance 
datum respectively. At the sub-Wealden exploration, near Bath, 
the Oxford clay was not penetrated at 1800ft. below Ordnance 
datum; and, at Brighton, the cretaceous rocks were not passed 
through at 1100ft. below the same datum; whilst, at Ports- 
mouth, the chalk was not passed through at 1000ft. below da um, 
pointing to a southern slope of the surface of the paleeozoic rocks 
in the South of England. Mr. De Rance believes that the coal 
basin discovered at Dover will range to the Somersetshire coaltield, 
by Croydon, Epsom, and Basingstoke, and that it will be found to 
be a narrow trough, parallel to which ranges the Oxford trough, 
passed at Burford. 

The strike in the coal trade, which is fairly general throughout 
Lancashire, the colliery proprietors who have given way to the 
demands of the men scarcely representing more than one-tenth of 
the total output, has so altogether unsettled the ordinary course of 
business that it is difficult to give any trustworthy report as to 
the actual state of trade. Comparatively few of the collieries hold 
anything like heavy stocks, and there has been an extreme 
pressure for supplies, which colliery proprietors have been unable 
to meet, quotations to regular customers having been advanced 
2s, 6d. to 5s. per ton, whilst outside buyers in the open market 
have had to pay what may be termed fancy prices to secure 
supplies. Definite quotations under the circumstances are there- 
fore scarcely possible, but 15s. to 16s. for best coal, 14s. for other 
descriptions of round coal, 13s. for burgy, and 12s. for slack, 
represent the minimum prices that are being quoted to regular 
customers, whilst in the open market prices are being asked fully 
5s. per ton above these figures. These advanced rates are of 
course simply temporary during the strike, and they are causing 
many consumers to close their works rather than pay such high 
figures for fuel. 

The shipping trade has been brought to a complete deadlock, as 
not only are supplies in sufficient quantities for cargoes unobtain- 
able, but even if they were, the strike of dock labourers would 
render it very difficult to effect shipments at all at Liverpool. 
Buyers have consequently relinquished all attempts to obtain 
supplies at the Lancashire ports, and vessels and steamers have 
gone on to Scotch and South Wales ports where the collieries are 
working. 

Burrow.—The iron trade remains in a quiet position so far as new 
orders are concerned, but there has been a fair business during the 
week in hematite warrants, which have changed hands at the 
average price of 64s. per ton. Makers have not done much new 
business, because their quotations are much higher than those of 
warrants. 72s. 6d. per ton is about the average selling price of 

»arcels of mixed Nos. of Bessemer iron, net f.o.b., but some of the 
largest makers in the district have not been selling, or even quoting, 
as they are busily employed, and expect a return to better prices 
before it is necessary to look out for new orders. Warrant stocks 
show a further decrease during the week of 2455 tons ; they now 
represent 372,680 tons, being 8967 tons less than they were on New 
Year's Day. 

Deliveries are fairly maintained, although shipping returns show 
a falling off as compared with last year. The shipments of iron 
and steel during the week from West Coast ports amounted to 
23,792 tons, compared with 28,200 in the corresponding week of 
last year. The total shipments to date this year is 211,730 tons, 
against 227,215 tons in the corresponding period of last year, a 
decrease this year of 15,485 tons. 

Much apprehension is felt at the scarcity in the coal supply, and it 
is feared if the strike is of long duration, it will be necessary either to 
damp down furnaces or put them on slack blast. The prospect is 
also afforded of a stoppage of steel works, for although stocks of 
coal have lately been got together to a large extent, they are not 
more than adequate to keep the works going for a fortnight. 

The steel trade shows no new feature in any of its departments. 
The demand is comparatively small, and orders are not offering to 
any great extent for any of the special products of the district. 
Rails are in quiet demand, and prices have gone down to £5 lis. 
per ton for heavy sections, net f.o.b., and £7 for light and colliery 
sections. Steel shipbuilding material is in poor request, and plates 
are now quoted at £8 per ton, and angles at £7 5s. There isa 
quiet state of things in tin-plate bars, hoops, billets, slabs, and 
blooms, but it is understood the consumptive demand is good, but 
buyers are waiting for a steadier tone in the market before placing 
their orders, 

Shipbuilders and engineers are busily employed, but they do not 
report any new orders of importance. The demand for shipping 
is, in fact, on a small scale at present, although some large orders 
may be expected now that the price of material is cheapening. 

Iron ore is in brisk demand, but the restriction in the output of 
the district will tend to cheapen the price of the raw material. 
Present quotations range from 13s. 6d. to 18s. per ton. 

Coke is still scarce at from 28s. to 30s. per ton delivered. 

The Moss Bay Iron and Steel Company has issued its ninth 
annual report. A loss is reported on the year’s work of 
£14,015 10s. 11d., which the directors say has arisen because of the 
very great advances of raw material and the cost of labour, which 
for the yreater part of the year kept in advance of the selling 
price of the finished product. Serious losses were also incurred in 
the carrying out of a large contract. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THIS has been a week of considerable trouble in local industries. 





While both coalowners and colliers were saying that no strike would 





take place, the strike actually tegan on Monday, and to all 
appearance will end to-day, Thursday. Monday is usually an off- 
day in colliery districts, but it was known on Saturday that at 
many of the South Yorkshire pits the men would not return to 
work, and that at others from Ronday to Wednesday coal-getting 
would be gradually stopped. About one hundred thousand miners 
were idle on Monday, and this number was increased on Tuesday 
and Wednesday to about one hundred and fifty thousand. De- 
fections took place on the part of several coalowners, who 
agreed to give the advance in the amended form submitted 
by the miners’ leaders, viz., 5 per cent. now and 5 per cent. 
next July. Up to the present moment Mr. Pickard and his 
colleagues claim that 30,000 colliers have returned to work upon 
the union terms. It was anticipated in Sheffield that the Coal- 
owners’ Federation, at its meeting on Monday in London, would 
effect a settlement, but it seems, after all, that the coalowners 
themselves are not at one. I have frequently pointed out that 
the miners have only one interest, and that is to get more money 
for their labour, and that thus they can act solidly together. 
The coalowners, on the other hand, have divided and conflicting 
interests. Some are colliery proprietors pure and simple, and 
these would be disposed to resist firmly, even to the last, any con- 
cession in the present state of trade. But there are other and 
most influential coalowners who are largely concerned in iron, 
steel, and kindred industries. It would yay them better to lose 
upon the coal than to close their establishments and lose both upon 
coal and their other business. 

In our district, the Jargest local manufacturers, who are also 
coalowners, have been very prudent in preparing for this emer- 
gency. The great firms of Messrs. John Brown and Co. and 
Messrs. Charles Cammell and Co. have for weeks been stocking 
fuel, and these are now in a position to keep their more important 
departments going for six weeks, by which time, even under the 
most gloomy circumstances, the strike must have ended. Messrs. 
Vickers, Sons, and Co., Messrs. Thomas Firth and Sons, and 
Messrs. William Jessop and Sons, all largely engaged in steel 
manufacture, gun forgings, and shipbuilding materials, have also 
made preparations to keep their works going by accumulating 
supplies of coal. It thus comes about that, so far as these and 
similar important worl:s are concerned, the directors regard the 
prospect of the strike with more equanimity than is the case with 
the other places, where no such solid comfort can be had. On the 
first day of the strike four rolling mills in Sheffield ceased work. 
The number of silent works was increased the second day, and on 
Wednesday other establishments were partially or wholly stopped. 
On Tuesday and Wednesday, however, several large collieries in 
the district conceded the advance, and while I write telephone 
messages reach me that the rolling mills will resume work to-day— 
Thursday. Had no arrang t been effected, all the rolling 
mills, the steel works—with the exceptions noted—and other 
factories where they are dependent for coal upon the open market, 
would have ceased running, and from 30,000 to 40,000 workpeople 
added to the great army of unemployed colliers. 

It was not expected, however, that the strike would be of long 
duration. The few people who have laid in heavy stocks will be dis- 
appointed if a too rapid settlement is made ; for the result, in con- 
sequence of the immense accumulation of coal, will be to send 
down values with a rush. But there is every evidence that the 
bulk of the coalowners will give way. I believe that in spite of the 
strong feeling of ‘“‘no surrender” at the masters’ meeting on 
Monday, a suggestion was made that an offer of 5 per cent. in 
July should be advanced as a possible compromise. It is under- 
stood that Mr. Pickard, who is at present the chief factor to deal 
with on the miners’ side, is not disposed to entertain this offer, as 
he regards the strike as practically settled. Time, he thinks, is on 
his side, and there is little doubt that every day brings about some 
further arrangement on the Union terms. On the other hand, 
time is not upon his side in another aspect. Trade is undoubtedly 
declining more rapidly than it revived. The demand for fuel will 
therefore get less and less. With lessened demand there will be 
lessened values. House-coal is bound to go down, as summer 
weather is all but upon us, and the export trade for the Baltic not 
being commenced, affords no hope of compensation in that direc- 
tion. 

The outlook is undoubtedly very grave under any circumstances. 
Damage has already been done to the Yorkshire coal trade to a 
large extent. Contracts which were formerly placed in this 
district have gone to Northumberland and Durham, and there is 
nothing harder to win back than lost trade, particularly in the coal 
industry. If a settlement is made on the basis of the Union terms, 
the colliers will then be receiving 40 per cent. more w than 
they had a year ago, and the coalowner will have to sell his coal at 
a lower price than before the last two advances were given. There 
can only be one outcome of such a state of affairs. It means not 
only disaster to the coal industry, but reduced employment for the 
colliers themselves, and the gravest loss to the whole community, 
through the blow given to the commerce of the country. 

Very great satisfaction was expressed in Sheffield and district on 
Tuesday morning at the result of the year’s working of Charles 
Cammell and Co., as disclosed in their annual report to the share- 
holders. The net profits for the twelve months were £171,081 
which, with the unappropriated balance from the previous year, 
made a total of £205,019. An interim dividend absorbed £26,250, 
leaving for disposal £178,769. This sam the directors recommend 
to be applied in paying further dividends, which make up the full 
5 per cent. on the Preference, and 124 per eent. on the Ordinary 
shares. There is then left a sum of £79,769, out of which £50,000 
is added to reserve, and there remains £29,769 to be carried 
forward. Nor is this all. A fund which had accumulated over a 
period of years to meet sundry contingencies the directors now 
feel justified in regarding as a free asset, and have therefore added 
it to the reserve fund, out of which it is intended that the 
mortgage debentures amounting to £77,000, which fall due during 
the current year, shall be paid. The dividend last year was 75 
per cent. on the ordinary shares, and the net amount of profit 
£120,963. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the iron market held at Middlesbrough, on 
Tuesday last, was above the average, and the prevalent feeling was 
better than it has been for a long time. Shipments are certainly 
improving, and are likely to increase considerably during the next 
few weeks. The market has gained strength from this circum- 
stance. Buyers have again come to the front, and now show no 
small eagerness to do business. Prices advanced on Tuesday quite 
ls. per ton. Early in the day No. 3, g.m.b., for prompt delivery, 
was sold at 51s. to 51s. 3d. per ton ; but later on, 52s. 3d. was. the 
lowest figure taken by any merchants; whilst some advanced their 
quotations to 52s. 6d. Buyers generally offered 52s. Makers are 
now firmer than ever, and will not entertain the above prices for 
one m»ment. For delivery over the second quarter, 53s. is offered 
by consumers, but orders cannot be placed at that figure. The 
demand for forge quality is brisk, and sales have taken place at 
53s. per ton. 

On Monday last 2300 tons of iron represented by warrants were 
taken out of store. The price current for securities of this kind 
is now 52s. per ton. 

On Monday last Connal and Co. held at Middlesbrough 166,752 
tons of pig iron, representing a reduction of 5162 tons during the 
previous week. The decrease in their stock at Glasgow during the 
same time was 8358 tons. 

Shipments are proceeding at a very encouraging rate. The 
quantity exported between the Ist and ith inst. was 30,555 totis, 
of which no less than 6151 tons left the port on Monday. 

There are signs of improvement in the demand for finished iron, 
and prices are rather stronger than they were. Ship platcs stand 
once more at £7, angles at £6 17s. 6d., common bars at £7 2s. 6d., 
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and best bars at £7 12s. 6d. per ton, all free on trucks at makers’ 
works, less 24 per cent. discount. ‘ 

Specifications against old contracts for steel are coming in more 
freely, but fresh orders are scarce. Prices on Tuesday were as 
follow :—Rails of heavy section, £6 2s. 6d.; ship plates, £8 ; and 
angles £7 15s. per ton, at makers’ works. 

The battle between the producers of pig iron, on the one hand, 
and those who are interested in buying as cheaply as possible, and 
have power to influence the market their way, on the other hand, 
still continues. The methods adopted by each of the two parties 
are those which are thought best adapted to further their end in 
view. Inthe Cleveland district the smelters seem fairly well bound 
together. Trusting to the good contracts they have still on hand, 
the absence of any immediate necessity for seeking orders, and 
hopes of what the opening of the shipping season may bring them, 
they still maintain their quotations at from 8s. to 10s. above 
market price, but do little or no business. 

A similar policy is being pursued by the hematite producers on 
the East and West Coasts. But, in the last-named district, 
furnaces have been put out; and there is talk of putting others 
out, in order to restrict the make and reduce the stocks. The 
merchants and brokers who are seeking the establishment of lower 
prices, in order to cover sales which have been made to consumers 
at higher than present prices, are endeavouring to promote their 
ends by depressing the warrant market, and by continually offer- 
ing at lower and lower prices more iron than at present they are in 
possession of. 

But a new feature has lately been introduced. Two cargoes of 
hematite pig iron, smelted at Bilbao, have recently arrived at ports 
on the North-east Coast, and have been sold to steel-making com- 
panies there. Such a circumstance have been widely noised about, 
with the effect, of course, of frightening weak holders of hematite 
warrants. Some of these have been induced to sell out, no doubt 
at a considerable sacrifice. Whether or not the importations have 
been made at a loss to those by whose instrumentality they were 
effected is not known. Probably there was a loss; but if it serves 
the purpose of breaking down makers’ prices, it may prove an 
eventual gain to them. 

Producers of pig iron still speak with a certain amount of acri- 
mony against the ‘‘bears” and speculators, as they term all those 
who operate for a fall. They seem to forget, however, that they 
have brought the present position, which they so muca dislike, 
entirely upon themselves. If they had only taken care to make no 
larger stock than they could themselves hold, they would have 
been able now to control the market. Their practice of making 
more than consumers wanted, and of parting with the excess to 
outside capitalists, because it was too heavy to hoid themselves, 
has had the effect of placing the market entirely in the power of 
others. They have thus made whips for their own backs. 

A meeting of the Cleveland Institution of Engineers was held at 
Middlesbrough on the 12th inst., Mr. Charles Wood, president, 
being in the chair. Reference was made by the president at the 
cpening of the proceedings to the Joss which the Institttion had 
sustained by the death of Mr. Jopling, engineer to the Tees Con- 
servancy Commissioners, and who had been one of the members of 
Council. A paper by Mr. Jeremiah Head was then read upon the 
following questions, viz.:—‘‘ Is it desirable that the railway systems 
of Great Britain and the Continent should be made Continuous, 
and if so whether by a Bridge or a Tunnel across the Dover 
Straits!” Mr. Head referred at some length to the Channel 
Tunnel scheme, so far as it has been at present developed. He 
then called attention to the bridge designed by MM. Hersent and 
Schneider, and described in a paper read before the members of 
the Iron and Steel Institute at their last Paris meeting, but which was 
scarcely discussed at all. He thought that the time was fast coming 
when the British and continental railway systems would have to 
be united. When that time arrived he believed it would be by two 
separate tunnels. The Channel Bridge, although possible to con- 
struct, he considered out of the question on account of the greater 
cost and the longer time required for execution. The risks which 
would have to be incurred during construction, and subsequently 
on working the traffic, he regarded as most serious. These would 
affect both the structure, the trains passing over it, and the ships 
passing through the Straits. He did not think there was much 
real force in the objections urged by the military advisers of our 
Government, or that the nation should allow them to shape its 
policy in matters of such paramount importance. The discussion 
of the paper was commenced, and adjourned to the next meeting. 

Another “ steeple Jack” has fallen from the top of a chimney 
120ft. high in the Cleveland district, and, strange to say, though 
he broke his ankle, he was not killed. In the course of his fall he 
managed to clutch hold of a rope extending from the top to the 
bottom, and sliding down it retarded his fall to such an extent as 
to save his life. 

The strike among the operatives connected with the engineering 
trades on the North-east Coast for a fifty-three, instead of 
fifty-four, hours’ week, without prcportionate deduction from 
wages, commenced on Saturday last. The voting in the Tyneside 
district was largely in favour of accepting the employers’ offer of 
ls. per week advance in lieu of the ion d led, and of 
thus avoiding a strike. The preponderance of voting in the 
Sunderland and Stockton districts was, however, exactly opposite, 
and sufficiently so to overbalance the Tyneside majority. The men 
in all three localities have made common cause, and are now on 
strike, with what result remains to be seen. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has to some extent felt the influence 
of the Jabour disputes in England. Prices have repeatedly ex- 
hibited an advancing tendency, but the market is heavy, and no 
sooner have the figures got up a little than warrants thrown on the 
market have produced a reaction. But the tone of the businees, 
on the whole, appears somewhat healthier. The shipments are 
increasing in amount, those of the past week having been 9294 tons, 
as compared with 8985 in the corresponding week of last year. 
The total included 150 tons to the United States, 200 to India, 
237 to Australia, 175 to Italy, 1005 to Germany, 340 to Holland, 
1216 to Belgium, 100 to Spain and Portugal, and 5413 tons sent 
coastwise. The home consumption is large, and the withdrawals 
of pig iron from the Glasgow warrant stores continue on an extensive 
scale. As there has been an advance in the prices of Cleveland 
pigs in our market this week, and as the stocks at Middlesbrough 
are light, the probability is that founders will continue to draw the 
greater proportion of their supplies from the Glasgow stores for 
some time to come, 

There has been comparatively little change this week in the 
prices of the one ae makers’ brands. Free on board at Glasgow, 
Gartsherrie, No. 1, is quoted at 70s. 6d. per ton; No. 3, 64s.; 
Coltness, 72s. 6d. and 66s. 6d.; Summerlee, 71s. and 65s. ; - 
loan, 73s. and 66s. 6d.; Calder, 72s. and 62s. 6d.; Clyde, 67s. 6d. 
and 57s. 6d.; Carnbroe, 53s. and 52s. 6d.; Monkland, 52s, and 
51s. 6d.; Govan, 52s. and 51s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 73s.; No. 3, 66s.; Dalmellington, 61s. and 60s. 6d. ; Eglinton, 
53s. 6d. and 53s.; Shotts, at Leith, 71s, and 66s. 6d.; Carron, at 
Grangemouth, 77s. and 65s. 

There is a steady business in hematite pig iron for consumption 
in the steel works, and the prices have been firmer within the last 
few days. 

During the past week there were shipped from Glasgow 
machinery to the value of £12,510; steel goods, £6780; sewing 
machines, £3039 ; and general iron manufactures, £44,000. 

The malleable iron trade is in an unsatisfactory position. At 
most of the works there is still steady employment, but the makers 
now find it much more difficult to obtain specifications from 
customers. On the other hand, very prompt delivery can now be 


obtained of orders that are placed. The highest prices have been 
nominally quoted till now ; but makers are prepared to accept 
work at 10s. decline, and even when this is quoted it generally fails 
to elicit orders. 

The coal trade has veen ve 
— of a strike in the E 
bably also in some pa:ts of Scotland, led to an extra demand for 
shipment and home consumption. The shipments from Glasgow 
ms | several other ports have consequently been upon a more 
extensive scale than usual, and the coalmasters have been pressed 
to deliver as much as possible for manufacturing Ceegerg On this 
account the prices have been well maintained. Free at the ship's 
side, in Glasgow Harbour, main coal has fetched 9s. 9d. to 10s. per 
ton; splint, 10s. 9d. to 11s. 3d.; ell, 10s. 3d. to 10s. 6d.; and steam 
coal, 11s, tolls. 6d. The total shipments of coals from Scotch ports 
in the past week aggregate upwards of 100,000 tons, as compared 
with 735,000 tons in the corresponding week of last year. 

Much interest has been felt herein the dispute in the mining indus- 
tries of England. The apprehensions of a general strike have not, it 
is true, been so strong as they were a week or two ago ; but yet it was 
felt that we might possibly be entering upon a very serious crisis. 
The leaders of the Beotch miners, with only one or two exceptions, 
advised the men to refrain from striking. In Lanarkshire and 
Ayrshire the policy recommended, but only partially carried into 
effect, is to work only four days a week until a further advance 
of s is conceded. Two weeks ago, Mr. Weir, the secretary of 
the Fife and Clackmannan miners, recommended the men to make 
no movement for additional pay, on the ground that, in his 
opinion, the state of trade did not warrant this being done. But 
Mr. Weir has since told the colliers that, as the demand for coals 
is improved and prices remain at a high tigure, the coalowners are 
in a position to grant an advance of wages without raising the price 
of coal. He has likewise addressed a letter to Mr. Connel, secre- 
tary to the coalmasters, making a demand, on behalf of the men, 
of 10 per cent. advance on present wages, and he points out that 
the 125 per cent. conceded in January was only as an instalment. 
It is somewhat remarkable, in face of Mr. Weir's statement that 
the demand for coal has improved, that while the shipments of 
coals at most other ports are higher, those from the Fife ports 
show a considerable | rome in the past week. 


active in the week. The 
lish mining districts, and pro- 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


A ONCE-IMPORTANT ironworks in Wales, associated with the 
fortunes of the Fothergills, was demolished and scattered by the 
auctioneer’s hammer this week. This was Abernant, first started 
by the Tappingtons about ninety years ago, then acquired by the 
** Master of Hensol,” Rowland Fothergill, and eventually with 
Llwydcoed and Plymouth worked by Mr. Richard Fothergill, then 
M.P. for Merthyr. Mr. James Lewis, owner of Abernant, states 
that the next works to be demolished are those of Llwydcoed. 

I was at Plymouth a few days ago noting the fact that nearly all 
the plant has been taken away, and the stone and brick work sub- 
siding. While these things are taking place, Dowlais-by-the-Sea 
is showing a gigantic front. The sea shore is unquestionably the 
future. I have always maintained it. It is not generally known 
that the Tredegar Co., prior to building up its large steel works, 
deliberated long and closely whether it was not wiser to go down 
to Newport, Mon. 

The steel mills have not been quite so brisk of late, owing to the 
requirements of the tin-plate work having lessened, but no one 
doubts but that increased vigour may be expected after the lull. 
Prices are maintained in all directions, with the exception of rails, 
which are easier. A large cargo of rail, 2550 tons, left for India 
this week. Pig iron, Glasgow, has been fluctuating from 50s. 11d. 
to 5ls. 34d. Hematites are at 63s. 74d. Tin-plate blooms are 
£7 7s. 6d.; bars still at £7 15s.; and for Siemens’ best, £8 2s. 6d. 

The majority of the tin-plate works were idle last week, and the 
result was to materially diminish stocks, especially as the ship- 
ment from Swansea in particular was brisk. Consignments were 
sent to Genoa, Leghorn, Hamburg, and Treport. To Batoum the 
large shipment of 1458 tons took place, 400 tons to New Orleans, 
and 1986 tons to Baltimore. 

During the week ineffectual efforts have been made by buyers to 
get bookings done at lower prices, but this has been firmly 
resisted, and I do not see how makers can yield with tin bar, coke, 
&c., at present prices, 

The tin-plate men at Cwmfelin have decided to give notice of a 
sto e the first week in April. Work was resumed at Nantyglo 
on Wednesday, and most of the works are restarting. Quotations 
this week are: Coke, 14s. 6d. to 15s.; Bessemer, 15s. 3d. to 
15s. 9d.; Siemens, 16s. 3d. to 16s, 6d.; ternes, 32s. 6d. to 34s. 6d.; 
charcoal, 18s. to 24s. 6d.; wasters, 6d. to 1s. less than primes. 


a, 
—— 


another, all touching upon the new coal valleys. I expect the f 
step will be taken by the Coedcae Company at. its aa faking: . 
the Taff Valley shortly. 
Mr. W. has been entrusted with the revaluation of 
collieries in the Merthyr Valley. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Business this week remains without material change upon the 
state of affairs prevailing at the date of my last report. 

In Silesia the wrought iron syndicate has begun to sell for the 
second quarter. The quantities offered are willingly accepted at 
M. 210 p.t., free station, and are sold by the dealers at M. 215 
Full employment is maintained at all the works. . 

The situation of the Austro-Hungarian iron market continues to 
be favourable. The recent reductions in price on the English 
market have so far influenced the Austrian iron trade, as Englist 
foundry pig has already been offered at advantageous prices, [y 
the finished iron trade considerable activity is observable at most 
of the iron and steel works, 

The French iron trade has well maintained its firmness. Orders 
are coming in regularly in all branches, and, except a passing 
falling off in Paris, prices have remained unchanged, 

The Belgian iron industry is still rather weak. The uncertainty 
in the coal trade causes buyers to hold aloof. Sheets have been 
more briskly called for than bars and girders. Of forty-eight blast 
furnaces thirty-three are in blow, with a daily production of 1735. 
forge pig, 135 t. foundry, and 785t. basic and Bessemer. The 
following prices were noted in the beginning of this month: 
Luxemburg foundry pigs 86°50f.; Charleroi foundry, 100f.; good 
forge quality, 105f.; Luxemburg forge, 80f. to 85f.; bars, No, ] 
free station, 180f. to 185f.; ditto, f.o.b. Antwerp, 180f. to 18if,: 
girders, free station, 180f. to185f. ; do., f.o.b. Antwerp, 180f. to 185f,: 
angles, 190f. to 195f.; ditto, f.o.b, Antwerp, 190f. to 195f.; sheets, 
No. 2, for inland and abroad, 220f.; sheets, No. 3, 240f.; ditto, No. 4, 
310f.; steel plates, 260f.; steel rails, f.o.b. Antwerp, 175f. p.t. The 
Belgian coal market retains a firm tendency throughout ; buyers 
are calling it toofirm. Although we do not grudge the miners their 
Se paying prices, still there is the danger that, if the present 
high prices for coal are maintained, Belgian export trade will 
slowly decrease. 

There is no material change to note in the state of the Rhenish- 
Westphalian iron market. Pig iron especially is very quiet. In 
the Siegerland and Nassau the business in iron ores has been 
rather less animated than of late ; prices are, on the whole, pretty 
firm. here is a continued strong demand for Lorraine minette, 
both from inland and abroad. Although there is some reduction 
in price compared to the preceding weeks, still present quotations . 
may be regarded as remunerative. Roasted steel stone is noted 
M. 18 to 20 p.t.; raw ditto, M. 15 to 16. For Luxemburg minette 
M. 2°60 to 3°60 have been quoted. As has been remarked before, 
there is but little business doing in pig iron. A decrease in 
demand is perceptible, buyers as well as sellers holding aloof. 
Spiegeleisen is quiet, but very steady; the 10 to 12 per cent. grade 
costs M. 103 p.t. Good forge quality is noted M. 91 to 92; No. 2, 
M. 86; No. 3, M. 81 to 82; foundry No. 1, M. 98 to 100; No, 2, 
M. 94 to 96; No. 3, M. 86 to 90; Basic, M. 78 to 82; Bessemer, 
M. 93 to 95; all p.t. at works, Luxemburg forge still stands at 
85f. The manufactured iron trade shows a generally firm and 
unchanged condition, but in some branches reports are current 
that new work is not coming forward quite so freely as it was. 
Former prices are yet carried without any difficulty, Hoops have 
not changed either in price or demand. The plate and sheet mills 
are sufficiently supplied with work, and continue in regular em- 
ployment. At a tendering for rails M. 166 was the lowest offer on 
the part of a Silesian works; at another tendering M. 165 was the 
lowest offer. List quotations per ton at works are as follows: Good 
merchant bars, M. 200 to 205; angles, M. 210 to 215; girders, 
M. 150 and higher; hoops, M. 210 to 215; bars in basic and Besse- 
mer, M. 200 to 205; ditto billets, M. 145 to 150; boiler-plates, 
M. 260 to 265; tank ditto, M. 235; sheets, M. 250 to 255, in some 
instances M. 260; boiler-plates in basic and Bessemer, M. 225 to 
230; tank ditto, M. 210 to 220; iron wire rods, common quality, 
M. 195; drawn wire in iron and steel, M. 195 to 200; wire nails, 
M. 200 to 220; rivets, M. 290; steel rails, M. 165 to 175; fish- 
plates, M. 180 to 190; steel sleepers, M. 160 to 165; complete sets 
of wheels and axles, M. 380 to 385; axles, M. 255 to 260; steel 
tires, M. 270 to 285; light steel rails, M. 165 to 170. 

In spite of all that is being said and done to conciliate, there is 
still grave apprehension expressed in the iron manufacturing and 
coal districts regarding the future of their industries. As meet- 
ings of working men are getting more numerous and more noisy, 
agitators more bold and unscrupulous, so confusion and utter 
senselessness seem to be gaining ground. A proof of this isa 
resolution recently passed at a meeting of miners’ delegates ut 
RnR rf to 





Mr. Gilbertson, of Pontardawe Tin-plate Works, ts un- 
favourably upon the trade. He has never kncwn such a complete 
cessation of demand, and some means will have to be carried out 
to lessen the enormous stocks. In Swansea the Midland vans and 
sheds are all loaded. He further cites the fact that in twelve 
years seventy-seven works have become bankrupt. Mr. Gilbertson 
does not state so in words, but as he objected to stop his works, 
and does not believe in the plan, it may be inferred that he takes 
the common-sense view that there is too much capital embarked 
in the trade, and that the natural solution of the difficulty will be 
the ‘survival of the fittest,” the weak ones will have to go to the 
wall. These stoppages are only temporary reliefs. 

The coal world is still agitated by the Morfa explosion, especially 
as it is now decided to flood the pit in order to extinguish the fires. 
In this case, fully half of the bodies will not be recovered, as was 
the case at Abercarne, and also at Dinas, for some years. This 
will also doom the twenty horses remaining in the 9ft. section. 
The inquiry has been opened and adjourned. 

Notice was locally issued a few days ago of a dangerous condi- 
tion owing to the state of the barometer, and colliers were 
enjoined to special care, but this has not deterred many from 
violating rules. Several police cases have been heard this week 
for infringement of the Act, and in one instance, at Tredegar, the 
offenders were very properly sent to prison for seven days without 
the option of a fine. 

The coal trade is not quite so animated, and, singularly enough, 
in the face of a great strike in the North of England and in North 
Wales, prices have drooped slightly. 

steam coal is selling this week at 15s. 3d. to 15s. 6d.; and 
secondary, 14s, 9d. to 15s. Small coal, too, has fallen a little, and 
forward kings have beenat 10s. Efforts have been made in the 
Newport district to advance bituminous coal, and in some cases 
with success; 13s. 6d., f.o.b., has been a ruling price there. In the 
Rhondda district, No. 3 commands 15s. 3d. Patent fuel is selling 
for 16s,—Cardiff. 

The slight lull in iron has told on coke, and in some cases 2s. 
and 3s, have been accepted off last quotati 8 , quo- 
tations are 26s. to 27s. furnace, and 27s. 6d. to 28s, 6d. foundry ; 
while patent fuel in that quarter rules at 14s. 6d. to 15s. Small 
bituminous continues to command a high price, 12s, 6d. to 13s. 
being asked and obtained. 

The keen competition between Barry and Taff Vale has told 
adversely upon the Great Western Railway and upon Swansea. I 
note in the Dare district that thousands of tons of coal weekly, 
which used to go vié Great Western Railway to Swansea, are now 
taken by Taff Vale to Cardiff or Barry. Taff Vale rate is better 
= Great Western, and for every train of fifty wagons they allow 
a rebate. 

Several important railway bills are now before the Parliamentary 
Committee. The Rhymney parsed its preamble for a line up 
the Aber Valley, for which the Taff also contended, and the latter 








was refused running powers, The Taff has also a Bill, the Barry 





, Viz, 1 the expropriation of the mines for the 
benefit of the miners, In ordinary times such a proposal would 
either be laughed at or cause some anxiety about the mental con- 
dition of the originators ; but as things stand at present, the matter 
is decidedly more serious, and well deserving public attention. 
With insane doings of this kind, which, could the demands of an 
agitated crowd be realised, would leave crime and ruin in their 
train, it is doubly —_s to compare the quiet but prosperous 
working of peaceful industry. At the very time that mad resolu- 
tion was passed at Bochum, the fiftieth anniversary of the savings 
bank was held at Crefeld, one of the most thriving towns of 
Rhenish-Prussia, It appears that in March, 1840, this savings 
bank was begun by two persons depositing their savings of M. 75 
each—£3 15s. To-day the value of deposits amounts to between 
nine and ten millions of marks, 








LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the s.s. America, a fine steel screw steamer, 
which has been built by Messrs. Raylton, Dixon, and Co., 
Middlesbrough, proceeded from the Tees on her trial trip. ‘This 
vessel has been built for Captain 8S. M. Kuhnle, of Bergen, 
Norway, and is intended for the fruit trade between the West 
Indies and New York, for which she has been specially fitted. 
Three decks are laid, and the holds are specially insulated, 
ventilated, and warmed for the purpose of carrying fruit. Her 
accommodation for captain, officers, and passengers is all on deck, 
in handsome teak houses amidships. Her chief dimensions are as 
follows:—Length, 204ft.; breadth, 28ft.; depth, moulded, 2ft. 10in.; 
with a carrying capacity of about 1070 tons. Her engines are by 
Mr. Sohn Dickinson, Sunderland, having cylinders 17}in., 2%in., 
and 47in., by 33in., which developed on the trial run, we are 
informed, a speed of 12 knots, giving entire satisfaction, She is 
commanded by Captain Hooslef, of Bergen. 

On Thursday, the s.s. Ovingdean Grange, a steel screw steamer» 
which has been built by Messrs. Raylton, Dixon, and Co., 
Middlesbrough, proceeded from the Tees on her trial trip. This 
vessel has been built for Messrs. Houlder Brothers and Co., 
London, under the inspection of Messrs. Flannery, Baggallay, and 
Johnson, and is of the following dimensions:—Length, 307ft.; 
breadth, 40ft.; depth, moulded, 21ft. 4in.; with a deadweight 
capacity of about 3500 tons. She is built on the partial awning 
deck rule, having long bridge extending to forecastle, and fitted 
throughout as a first-class cargo steamer. Her engines have been 
titted by Messrs. T. Richardson and Sons, Hartlepool, with 
cylinders 23in., 37in., and 6lin., by 42in, stroke, and three extra 
large bvilers, so as to supply refrigerating machinery, with wluch 
she will be fitted for the dead meat trade. The vessel had, we are 





informed, a most satisfactory run, her machinery developing @ 
speed of 114 knots, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 13th, 1890, 
ne investment of money in manufacturing 
and mining enterprises, in house, mill, and factor 
building, has reached a point in the States whic 
is a matter of congratulation among investors. 


In New York City investments in building enter- 
rises this year will reach 75,000,000 dols.; in 
| 40,000,000 dols., and perhaps 


hiladelphia, e 

too, 0b0 dols. In Pittsburgh a regular build- 
ing boom has set in, and the same is true of a 
number of the smaller iron and coal towns within 
a hundred miles of that city. At Cleveland, 
Chicago, St. Paul, Duluth, and cities in the Far 
North-West, the greatest activity among builders 
js assured. Builders are now only awaiting the 
breaking up of the mild winter to begin opera- 
tions on a large scale. It would be impossible to 
give even a condensed list of the new enterprises 
to be pushed, but among them may be mentioned 
coal wharves, short railroads, grain elevators, saw 
mills, woodworking establishments, ironworks of 
all kinds, agricultural implement works, tool and 
machine works, and a multitude of other manu- 
facturing establishments. Hundreds of new 
industrial enterprises are springing up in_ the 
South. This feverish activity is bringing about 
strange results. Manufacturing plants are some- 
times removed 500 to 1500 miles, to secure the 
advantages of less taxation, cheaper land, cheaper 
fuel, lower freight charges, owing to greater near- 
ness to markets, and cheaper raw material. A 
sort of industrial revolution or re-arrangement is 
in progress. Pennsylvania has to a certain ex- 
tent lost control of the pig iron industry by the 
development of the industry in Northern Alabama 
and Tennessee. The development of the yellow 
pine resources of the South has checked the 
development of white pine territory in Michigan 
and Wisconsin. Yellow pine is sold in Chicago, 
and throughout the North-West, in successful 
competition with the product of the Michigan 
forests. South of the Ohio River industries are 
springing up that have always been thought to 
belong exclusively to the region east of the Hud- 
son. The competition of the textile mills of the 
South is compelling New England manufacturers 
to seek employment in the manufacture of higher 
grades of goods, 

The iron trade shows very little change. Mills 
and furnaces are actively engaged, and selling 
their entire product, A slight reaction has set 
in since January, but a restoration of confidence 
and prices is looked for in April. Bar iron is 
selling at 40 dols, per ton; pig iron ranges from 
20 dols. for No, 1 foundry, to 17 dols, for forge ; 
steel blooms are 33 dols, to 36 dols.; muck bars 
are 31 dols, to 31°50 dols, at Eastern mills; steel 
rails, 35 dols, to 36 dols.; plate iron, 2}c. per Ib. 
Large contracts are soon to be given out for the 


construction of bridges, elevated railroads, and | 


factory work. The makers of machinery are 
crowded as they have not been for twelve months 
past. Labour is pretty well employed, except in 
a few isolated cases, For instance, in San Fran- 
cisco the attentjon of the municipal authorities 
has been attracted to the extreme want existing 
among some thousands of unemployed labourers. 
The restriction of mining in the anthracite coal 
rezions has created temporary distress among 
40,000 or 50,000 miners. Apart from this, there 
is general prosperity. American employers are 
apprehensive of the results of the contemplated 
strike on May Ist, and so far as it is in their power, 
are making concessions and compromising with 
their workmen in order that industrial operations 
may not be interfered with on that date. 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Keys’ Electric Company, Limited. 

This company was registered on the 7th inst., 
with a capital of £15,600, divided into 3000 
ordinary shares of £5 each, and 6(0 founders’ 
shares of £1 each, The ordinary shares are to 
be equally divided between J. H. Ward and 
F, Deutsch, or their respective nominees, The 
business to be carried on is that of electrical and 
mechanical engineers. The subscribers are:— 





: Shares. 
J. H. Ward, 22, Lower Phillimore-place, barrister 198 
F. Deutsch, Warnford-court, stockbroker 198 


J. W. Keys, 42, Lambeth-road, electrical engineer 1 
T. Lane, 10, Ennis-road, Finsbury Park, clerk .. 1 
A. A. Blake, 29, Aldred-road, Kennington, clerk 1 
R. Hall, 54, Norfolk-road, Dalston, clerk .. .. 1 
E. T. Hamilton, 59, Sutherland-square, Walworth, 

oy te ae ea er ee rea 1 

The number of directors is not to be less than 
two, nor more than four; two to be appointed by 
the first two subscribers, another by the holders 
of the shares 1 to 1500, and another by the holders 
of the remaining ordinary shares. Solicitors, 
Messrs. Tamplin, Tayler, and Joseph, 165, Fen- 
church-street, E.C, 


Measuring and Checking Tap Syndicate, Limited. 

‘This company was registered on the 11th inst., 
with a capital of £10,000, in £1 shares, to acquire 
certain inventions upon terms of an unregistered 
agreement “between H. Sutcliffe and E. E. Stan- 
ford. The inventions relate to apparatus for con- 
trolling, measuring, recording, and mixing the 
flow or supply of liquids or other articles, The 
subscribers are :— 


: Shares. 
Captain W. 8. Livesay, Hove, Sussex +» 100 
J. Marks, 113, Great Russell-street.. .. .. .. 200 
N, 8. Maughan, St. Keyne, West Dulwich .. 200 
A. G. Oliver Kennedy, 40, Fairholt-road, N. 400 


F, P. Telfer, 239, Evering-road, Clapton, surveyor 1 
E. F. Holman, 128, Sebert-road, Forest Gate .. 1 
W. T. Jeffries, 6, 


teckel sade ena eaaaett 


hel. See ee ia) os 1 
The number of directors is not to be less than 
three, hor more than five ;:the subscribers are to 
homnate the first ; qualification, £100 in shares. 
Solicitors, Messrs, Ashurst, Morris, Crisp, and 
Co., 6, Old Jewry. 


MacMuhon’s Patent Electric Check System, Limited, 
This company was registered on the 6th inst., 
with a capital of £30,000, in £10 shares, to adopt 


— carry into effect an agreement dated 6th 
March, 1890, and made between Francis Edward 


MacMahon and Chas. Hitchen Ashley, of the one 

rt, and Wm. Burton, as trustee for and on 
behalf of the company, of the other part, and to 
carry on the trade of manufacturers and dealers 
in automatic machines and apparatus of all kinds. 
The subscribers are :— 


A. Harrow, 87, Corbyn-street, N., clerk Pea 1 
¥. Bull, Spring-grove, Kingston-on-Thames, clerk 1 
A. L. Sims, 3, Embleton-street, Lewisham, clerk 1 
J. Kemp, %, Springfield-villas, Bowes Park, clerk 1 
*H. Burt, Fetter-lane, E.C., printer .. .. .. i 
P. Squire, Finchley-road, N., secretary to a com- 

pan ae 
w a 29, 

manufacturer 3 

The number of directors is not to be less than 
three, nor more than five; the first are Charles 
Hitchen Ashley, Henry Burt, and Francis Edward 
MacMahon, who are to hold office until the 
ordinary meeting in the year 1893. The remune- 
ration to the directors for their services shall be, 
until otherwise determined, the sum of £100 per 
annum in respect of each director; qualification, 
£1000 in shares. Solicitors, Messrs, Gush, Phil- 
lips, and Co., 3, Finsbury-circus. 


Farringdon-street, E.C., glass 





Patents Mining and Financial Trust, Limited. 


This company was registered on the 11th inst., 
with a capital of £100,000, in £5 shares, 200 
being founders’ shares, to acquire and work 
inventions and discoveries relating to chemical, 
mechanical, and other processes or methods, or 
to any machine or apparatus; to prospect, ex- 
plore, and survey mines, lands, and other pro- 





perty. The subscribers are:— 
| Shares. 
B. Smith, 10, Well-walk, Hampstead, clerk.. .. 1 
A. G. Trew, Dulwich, Surrey, accountant .. .. 
| E. A. Chudleigh, 27, Richmond-gardens, Forest 
Gate, clerk .. OF A aS ee 1 
F. T. Christie, 5, Beaufort-villas, Surbiton, clerk 1 
J. Hornell, %, Plato-road, Brixton, accountant .. 1 
W. J. H. Mole, 11, Queen's-terrace, Peckham, 
SG ie a PO a a 1 
A. Benwell, 10, Machell-road, Nunhead, clerk 1 
The number of directors is not to be less than 
two, nor more than seven; qualification, £200 
in shares ; the subscribers are to appoint the first ; 
remuneration, £1000 per annum, and in addition 
10 per cent. of the surplus net profits remaining 
after payment of 10 per cent. dividend. Soli- 
citors, Messrs, Renshaws, 2, Suffolk-lane, 





* Latta,” Limited. 


This company was registered on the 10th inst., 
with a capital of £10,000, in £50 shares, to pur- 
chase the rights of John Latta, in an invention 
for improvement in making corks, and an appa- 
ratus therefor. The subscribers are: 

Shares. 
John Latta, 49, Paradise-street, Liverpool, cork 

I ot tah an els see, ate eek dae 1 
F. Smith, 23, Falkner-square, Liverpool, solicitor 1 
A. A. Menzies, C.A., 53, North John-street, Liver- 
M. Guthrie, 2, Parktield-road, Liverpool .. .. 
W. Clarkson, 119, Soho-street, Liverpool, brewer 
G. R. Clarkson, 119, Seho-street, Liverpool, 

ES ics” ae. ne ee eet ts ead eee Be 1 
T. H. Clarkson, 119, Soho-street, Liverpool, 


— 


brewer .. 


Registered without special articles. 





Patent Weldless Steel Chain Company, Limited. 


This company was registered on the 10th inst., 
with a capital of £12,000, in £1 shares, to purchase 
an invention for new and improved methods of 
manufacturing of weldless ae and weldless 
stayed chains, upon terms of an unregistered 
agreement, dated the 5th inst., with H. Rougier, 
J. M. Davis, and A. Tournét. The subscribers 
are:— 

Shares. 

*Wm. Doubleday, 67, Colmore-road, Birmingham 
architect 5 Se i Pr ier eel ee 
*J. M. Davis, 34, Frederick-road, Birmingham, 
importer wee lated an: as See Wao ae, eu, . <0 

. Rougier, Birmingham, engineer 
A. Tournet, Birmingham, modeller 
W. H. Grazebrook, Hagley, solicitor 
T. L. Rawlins, Birmingham, accountant. 

*C. W. Warneford, Birminghzm, merchant. . 

The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk, and J. J. Bishop 
and A. J. Webb; remuneration, Mr. J. M. Davis, 
managing director, not less than £200 per annum, 
other directors £30 per annum each. Solicitor, 
Mr. Montgomery Hooper, 83, Colmore-road, Bir- 
mingham. 


’ 


Pt tattle tae tat 





St. Helen's Smelting and Sulphate of Copper 


Company, Limited. 

This company was registered on the 6th inst., 
with a capital of £60,000, in £10 shares, to carry 
into effect an unregistered agreement made on 
3rd March between William Jones Menzies and 
John Waketield Cropper, as trustee for the com- 
pany, and to carry on the business thereby agreed 
to be sold, and to adopt another unregistered 
agreement of the same date between the Green- 
bank Alkali Works Company, Limited, and 
William Blain; to carry on in the United States 
of America, and in the United Kingdom and else- 
where, the business of smelting and _ refining 
copper and other ores, and the business of manu- 
facturing sulphate of copper and other chemical 
products. Particulars of neither of the agree- 
ments to be adopted are given in the registered 
dvcuments, The first subscribers are: — 


*J. W. Cropper, J.P., Dingle Bank, Liverpool 
*W. H. Morrison, Rosslyn, Bromborough 
*W. Blain, Ashfield, Bromborough... . 
*G. C. Dobell, Claughton, merchant .. .. .. 
*W. J. Menzies, Stretton Hall, Malpas, chemical 
TE, kk da” hd RG, Se) pee Ss 
*W. J. Thomson, St. Helen's, copper smelter .. 1 
. H. Mocatta, Broad-green, near Liverpool, 
alkali manufacturer... 0.06.0 0. o0 os ae 1 
There is not to be less than three nor more 
than six directors; the first are the subscribers 
denoted by an asterisk ; qualification, 100 shares ; 
remuneration to be determined in general meet- 
ing. Solicitors, Messrs. Harvey, Alsop, Stevens, 
and Harvey, Liverpool, The Greenbank Alkali 
Works Company, above referred to, was registered 
in December, 1877, with a capital of £120,000, in 
£10 shares. A return, filed in March last, cites 
that 8961 shares had been taken up, and that the 


tt et et 





full amount had been paid thereon, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
atents. 


Application for Letters Patent. 


When patents have been “‘communicated” the 
name and address of the communicating party are 
printed in italics. 


10th March, 1890. 


3736. Exvoncatinc Easet for PHorocrapnuy, J. C. 
Shenstone, Colchester. 

3737. MACHINE for MAKING CoILs or SpikAxs, J. Bridge, 
Accrington. 

3738. CrrcuLAR Rispep Faprics, W. H. Revis and J. 
Marriott, Nottingham. 

3739. MEASURING Distances TRAVELLING by VEHICLES, 
B. H. Thwaite, Liverpool. 

3740. Cartripce Recaprers, A. Causer and H. A. 
Ward, Birmingham. 

3741. Rartway Carriace Door Locks, T. W. Wilkes, 
Bloxwich. 

3742. Fastener for Drivinc Bevts, J. G. Lane, 
London. 

3743. PHorocrapuic CAMERAS and Dark Swipes, W. 
Scorer, Havant. 

3744. Currinc Bricks into SHape, &c., R. 
Chester. 

8745. Revo_vine Lamps for ILLUMINATION, J. Horrocks, 
Manchester. 

$746. HeatinG or Boitinc Fiuips, W. J. Hall, Lanca- 


* * 
- 


Parry, 


shire. 

$747. Fires for Accounts, C, R. Illingworth, Clayton 
House, near Accrington. 

3748. CaRDING Enornes, J. Pollitt and J. Mullin, Man- 
chester. 

3749. ORNAMENTING TEXTILE Fasrics, H. Blakeley and 
C. Bevins, Manchester. 

3750. Kiturnc Fow.s, A. Schénemann, London. 

3751. Roorinc Hay, &c., Stacks, J. 8. Anthony, 
Chesterfield. 

$752. Ow Sueets, A. C. Thomson, Glasgow. 

3753. Lapies’ Dress Skirts, A. Gardiner, Leicester. 

3754. SIGNALLING on Rai_tways during Foos, W. J. 
Barrett, Mildenhall. 

3755. RotiinG Iron, &c., Bars, J. Wotherspoon, jun., 


lasgow. 

3756. Raisine, &c., Winpows of CARRIAGES, M. Kenny, 
London. 

3757. Fire Licutrers, G. H. Neal, London. 

8758. CHECKING Amount of Fares, H. W. Sheffield, 
London. 

. PortaBLe Seat, F. T. Evans, London 

Bicycuies, &c., A. Fifield, London. 

. Suave for Gasiicuts, W. Foley, London. 

. SUBSTITUTE for SHEET Wax, G. Cooksey, London. 

. GLazinec WrinDows, Xc., H. Horsey, London. 

GARDEN Rouers, G. E. Bond, London. 

3765. TeELEscoric Stanps for PHoroGRAPHIC CAMERAS, 
A. P. Riley, London. 

3766. Siipe Vatves, J. T. Jameson, London. 

3767. INCANDESCENT Gas Lamps, A. Wenzel, London. 

3768. Material for TRAVELLING Trunks, K. Vollmer, 
London. 

3769. Pens, T. Thomson, London. 

3770. Coverines for Meat Extract, W. L. Wise.— 
(J. Maggi, Switzerland.) 

3771. Sipe Courtine for Rartway VEHICLES, O. Stef- 

nhagen, London. 

3772. WATER-PRESSURE Enoines, J. Earsdon, London. 

3773. Looms, I. Heer, London. 

3774. Gas Moror Enoines, C. D. Abel. —(The Gas 

Motoren Fabrik Deutz, Germany.) 

775. PHOTOGRAPHIC PLATES, W. 
London. 

3776. Sasu FasTener, W. J. Ingran , London. 

3777. ArncH HANDLE, H. W. Silver, London. 

3778. Paper for TeLecraPHic Printinc L[NSTRUMENTS, 
M. Hart, London. 

3779. TicHTeNinG CHarns of Ensitace Presses, E. 
Edwards.—{/. Ahrens, Germany.) 

3780. Propuction of Motive Power, H. J. Haddan.— 
(C. Kortiim, Germany.) 

3781. CONNECTING FELLY with Spokes, R. Haddan.— 
(A. Blasco, Spain.) 

3782. OBTAINING UsirorM Propucts from FURNACES, 
L. Pszezolka, London. 

3783. GraTeR for CULINARY 
London. 

3784. Map Puzzie for EpucationaL Purposes, R. 
Houghton, London. 

3785. GLanbs for Sturrinc Boxes, C. Smith.—(F. /. 
Agaheg, India.) 

3786. ManuractTure of Liraarce and Rep Leap, G. 
Larrouy, London. 

8787. Evecrric Raitways, H. W. Libbey, London. 

. Lind 









Langdon - Davies, 


Purposes, J. Wich, 


3823. Srraicut-park Kwyirrisc Macuines, W. Ark- 
wright, Birmingham. 
3824. Sewine Macuines, W. Jones, Manchester. 
3825. Wuee.s for Bicyctes and Tricycies, J. H. 
ms, London. 
3826. Courtine for Pires or Tues, J. E. Pepper, 
mdon. 
3827. Prorecrinc Guarp for Paint Brusues, J. E. 
Pepper, London. 
3828. Piston Pacxine, A. J. Boult.—(F. D. Child, 
United States.) 
3820. Furnaces for the Repuction of Sopium, G. A. 
Jarvis, Liverpool. 
3830. PREVENTING SHOE-LACES from BECOMING UNTIED, 
W. P. Thompson.—(L. Bourgain, France.) 
3831. Recutatinc the Apmission of Air to FLuts, 
W. P. Thompson.—(F. 0. Hérenz, Germeony.) 
3832. DeTacHinG Suips’ Boars, J. A. Gray, Liverpool. 
3833. Sranps for Frasu Lamrs, &c., F. W. Hart, 
London. 
3834. AppaRATUs for Heatine Water, R. A. Haggard, 
London. 
3835. Devices for DecoraTION and ADVERTISING, J. 
Reynolds, London. 
3836. Barre. Truck and Sranp, J. H. Stansbury and 
1. U. Hyatt, London. 
3837. Topacco-pires, C. D. Weldon, London. 
3838. Mancracture of TusuLtar Taves, A. Bally, 
London. 
3839. CapLe TELEGRAPH ReEcEIVING Apparatus, P. B. 
Delany, London. 
3840. Recutation of ALTERNATING GENERATORS, 8. C. 
C. Currie, London. 
3841. ExLecrric CoMPENSATION APPARATUS, Siemcnus 
Brothers and Co.—(4A. M. Taylor, India.) 
3842. ELecrric C1iRcCUIT-BREAKER, Siemens Brothers 
and Co.—(A. M. Taylor, India.) 
3843. alee ATTACHMENTS for Pencixs, J. A. Faust, 
mdon. 
3844. CoIN-OPERATED VENDING MACHINES, 
Dieterich, London. 
3845. SELF-DESTRUCTIVE ToRPEDO VessELs, 8S. Barton 
and C. §. Higgins, London. 
3846. SHRINKING and Futtine of Fert, H. H. Lake.— 
(P. V. Husted, United States.) 
3847. Propucinc THEATRICAL Stace Errects, H. H. 
Lake.—(J. W. Knell, United States. 
3848. Looms for Weavinc, E. Smit 
London. 
3849. Looms for Weavine, E. Smith and T. Coope , 
London. 
3850. Drittinc and Borrnc Macuines, A. H. Tyler 
and J. 8. E. de Vesian, London. 
3851. SHeaF Binpine or Trussinc Mecuanis, A. B. 
Albaret, London. 
3852. ExpLosives, H. H. Lake.—{S. H. Limmens, United 
States.) 
3853. PoWER-TRANSMITTING Devices, J. H. Lorimer, 
London. 
3854. WeLpine of Meats, H. E. Fowler, London. 
3855. Apparatus for Borritinc Beer, P. Puvrez, 
London. 
3856. Receneration of Yeast, E. Leconte, London. 
3857. Game of Cuance and Skitt, W. A. Bradley, 
London. 
3858. Apparatus for WeLpinG Metats, H. E. Fowler, 
London. 
3859. CLinometers, N. L. Walford, London. 
3860. ELecrric Licut Firrines, D. Halpin and 1. A. 
Timmis, London. 
3861. Hotper for Lycanpescent Lamps, B. Death, 
London. 


F. G. 


and T. Cooper, 


12th March, 1890. 


3862. Rake Teeth, E. Pass, Elworth. 

3863. Topacco Pipe Save-ati, J. Randolph and 
D. Collins, Southampton. 

3864. Boot Sores, G. A. Adair and H. H. Jellett, 
Dublin. 

3865. LuciFER Marcu, M. E. Steedman, Glasgow. 

3866. ComBINED Measurinc Tape, ERASER, and 
ra, Hover, J. W. Thomas and D. Evans, Car- 

iff. 

3867. MacHines for Borinc Suarts, A. D. Wedgwood, 
Dum mn. 

3868. DAMPER Frames, Xc., R. Cole and C. Simmonds, 

ing. 

3869. SHUTTLE CuHEckiING Motion, T. Calvert and J. 
Hunt, Preston. 

3870. Boots and SHors, W. and M. A. Damer, Man- 
chester. 

3871. Scraper and Boot CLEANER ATTACHED, &c., 
H. W. Tyler, Bath. 

3872. Dinner Goncs, E. R. Peyman, Birmingham. 

3873. Cart SaDpDLE GearinG, J. C. Alpass, New 
Zealand. 

3874. ABDOMINAL Beir or Banvace, J. Williams, Bir- 





3788. Treatment of Dye Woops, M. G 
London. 
3789. Designs on Gass, M. Watts-Hughes and J. E. 
Viney, London. 
3790, REPEATING FIRE-ARMS, J. Laumann, London. 
3791. Rarway Cuairs, J. Ashwell, London. 
Knitt1InG Macuine, W. L. Wise.—(Dresdner 
Strick-maschinen-fubrik Laue and Timacus, Germany.) 





llth March, 1890. 


3793. Cookinc RanGes and Fire-crates, 8S. Flavel, 
jun., Leamington. 

3794. VaRIABLE Drivine Gear for BicycLes, R. 8. 
Wood, Manchester. 

3795. Corset, W. Schulthess, Strangeways. 

3796. Rerarninc INK-weLts in Desks, R. Bradbury 
and D. Winterbottom, Oldham. 

3797. RecoRDING ANGLEs of Rout of Surps, J. A. Rowe, 


ndon. 

3798. Brick Moutps or Dies, E. Cammiss, Stockton- 
on-Tees, 

3799. ExTENsION Pi_iars for Lamps, A. H. Griffiths, 
Birmingham. 

3800. Printers’ GALLEys, R. C. Ross, Manchester. 

3801. MovaBLe Suckers for Rivetrers, S. Margerison, 
jun., Blackburn. 

3802. Pin, M. J. Jaensch, Rothsay. 

3803. MeTaLLic Boor and SuHoe Fasrener, B. C. 
Barton, Harborne. 

3804. Raxostats, Sir W. Thomson, Glasgow. 

3805. ELecrricat. TERMINALS, W. Brierley.—(//. Arid, 
Germany.) 

3806. REFRIGERATING and Ive MAKING, F, N. Mackay, 
Liverpool. 

3807. CLoTHes Wasuer, R. Whitaker, Manchester, 

= Wixpow Cuoser, A. A, Govan and A. M. Clarke, 

3800. 
Glasgow. 

3810. INDIA-RUBBER SHoEs for Horses, W. E. Heys.— 
(A. Fieux, France.) 

3811. BaLancina Stor Vatves, H. K. Bamber, Aber- 
gavenny. 

3812. RELEasING PaRacuutes from Ba.ioons, W. J. 
Thompson, Liverpool. 

3813. Tok and Hee Tips, J. H. Fisher and C. W. 
Yaughan, Ipswich. 

3814. Automatic Brake for PeRamBuLators, E. C. 
Bean, Portsmouth. 

3815. PREVENTING BALLOoNING on RING FRAMEs, G. 
Walker and W. Parker, Rochdale. 

3816. ORNAMENTAL DesiGns on Lace, J. Hall, Not- 
tingham. 

3817. TRAVELLING Cranes, W. E. Gedge.—(W. Wood, 
United States.) 

3818. FoG SIGNALLING on RaiLways, H. Stiles and 
C. Perry, East Dulwich. 

3819. Signa Rockets, H. C. Mance, Bedford. 

3820. PoLes of Two-HorsE VEHICLES, W. 8. Evitt, 
London. 

3821. SEL-ACTING ATTACHMENT for CLosinc Doors of 
Poutrry Houses, J. Needham, London. 

ag — for the Speep of Steamsurps, R. Potter, 

ondon, 


iw. 
AMPERS or Dravcut Recuiators, J. Keith, 
w, 





3875. REGULATING ATMOSPHERE in Mitts, 8. W. Wil- 
kinson, Manchester. 

3876. ORNAMENTING METALLIC Bepsteaps, J. Middlc- 
ton, Birmingham. 

3877. SHeet MetTat Trunks, R. Challoner, Keighley. 

3878. ConsTRUCTING Speciat Bavances, W. B. Avery, 
Birmingham. 

3879. Lockine, &c., Pornts of Raitway Sipines, W. 
Pinkerton, Glasgow. 

3880. Propucinc Licut, A. Watt and C. Symes, 
Liverpool. 

3881. Grinpinc Surraces of Carps or Fats of 
CaRpInG Encines, G. Casey, London. 

3882. Sarety Hince for Lappers, T. Birtwistle and 
8. Bardsley, London. 

3883. Open FireE-PLaces, C. Whitfield, London. 

3884, CARDBOARD Boxes, J. Mohs, London. 

a a PLucs and Hanpies, G. Cade, Enfield 


3886. PaNnEL, &c., Doors, W. P. Thompson.—(H. V. 
Edmonds, British Columbia.) 

8887. VENTILATORS, W. P. Thompson.—{@. A. Prichard, 
United States.) 

8888. CHECKING the Receipr of Money, J. M. Black, 
Londvun. 

8889. Game, T. F. Cooke, London. 

3890. WasHinG CLoTHEs, C. F. Cowtnuey and F. Y 
Robinson, London. 

3891. WITHDRAWING the CLEAR Portions of ALES 
&c., from Casks, G. L. Smith, Londun. 

3892. Boxes, M. Appelbaum, London. 

3893. a Drawers and Socks, H. Church, 

mdon. 

3894. Recisti rR for Fares, 8. E. Holme, London. 

3895. SigNavine System, R. J. Crowley, London. 

3896. ATTACHING Butrons to ARTICLES of Dress, H 
Dowler, London. 

8897. ATTtacHinc Butrons to GARMENTS, H. Dowler, 
London. 

3898. Sranp for Cameras, &c., L. G. Strangman, 
Dublin. 

3899, Pire or TuBE Coupiineas, E. Patterson, Glasgow. 

3900. INSULATION and Coo.tine of ExecrricaL Inpvc- 
toriA, L. Pyke and H. T. Barnett, London. 

3901. Lockine the ApyusTABLE Part of a BEARING, 
M. 8. Napier, London. 

3902. Miniature Diorama, F. Diett, London. 

3903. CrrcuLAR Loom, H. J. Haddan.—(Z. J. L. Persil 
and J. Papleux, France.) 

3004. Wincues for ANGLERs, J. Richardson, London. 

3905. CARRIER for ARTIFICIAL F.ites, J. Richardson, ~ 
London. 

3906. CLEARING the Rats of Raitways, G. Nobes and 
R. H. Jackson, London. 

3907. EVAPORATING Apparatus, R. Harvey, Glasgow. 

3908. REGULATING PREssuRE of Gas, M. E. McLennan, 
London. 

3909. AuTomaTic Gate for RarLway Crossines, W. W. 
Horn.—(4. B. Anthony, United States.) 

3910. CirnomeTeR, W. W. Horn.—(W. B. Melick aad 
A, Leslie, United States.) 

3911. Dumpinc Car, W. W. Horn.—(VJ/. R. Robinson 
and W. P. Searrs, United States.) 

3912. Horstine, &c., Apparatus, W. W. Horn.—(F. L. 
Cranberlin, United States.) 
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3913. ALTERNATE CURRENT TRANSFORMERS, G. Kapp, 
W. C. Johnson, and 8. E. Phillips, London. 

3914. Wessep Giove for Arp in Swimaine, F. Boluda, 
London. 

3915. Conpensine Apparatus for Steam, J. Schwager, 
London. 

3216. Fietp Howrrzer Carriaces, T. English, London. 

307. Brakes for Fiecp ARTILLERY Limpers, T. Eng- 
lish, London. 

3918. Stream Ham™ers, &c., P. M. Justice.—(F. W. 
Taylor, United States.) 

sols. UmMBrecias and Parasois, E. Edwards.—(T. 
Mithlemryer, Germany, 

2920. Surps’ Bertus, C. McWhirter, London. 

3921. Gas Encines, M. Daelstaen, London. 

Stark Rops and Eyes, A. E. Walker and —. Hay- 

ward, London. 

2923. TRarninc Appuiances of OrpNaNcE, R. E. M. 
Mostyn, London. 

3°24. Ececrric Barreries, H. H. Lake.—-(The Crosby 

Electric Company, United States.) 

ADVERTISING in TELEPHONE MouTHpteces, J. L. 

oung, London. 











Y 
13th March, 1890. 


Wixpow-cLeaner’s Bett and Srraps, J. and J. 

ason and F, Saunders, London. 

Gripiroys, J. Griffiths, Birmingham. 

3 GoveERNING Motion of SELF-AcTING MULES, 
J. Boardman, Manchester. 

24. CLips for Ho-pinc Currs, J. D. Bates, Bristol. 

. SecurrNe Keys in Door Locks, D. Abercrombie, 
Manchester. 

3931. Connectinc EARTHENWARE and METALLIC Pipes, 
B. G. Smith, Halifax. 

3932. ConnecTinc Taps to Barre.s, J. Pollitt and 
J. Mullin, Manchester. 

3933. Carbs for DispLayine Jewecery, G. Symonds, 
Birminghan. 

3934. Packine Cases for Pie, &c., C. Longbottom, 
Bradford. 

3935. Lyprcatinc Tive of Departure of Tratys, &c., 
J. Howarth and W. White, Newton Heath. 

3936. RESERVOIR Pen, C. Copus, London. 

393°. Evecrric Fiasa SicNaLuine LaNrerns, W. 3S. 
Rawson and C. 8. Snell, London. 

3938. Fenpers, C. Groombridge, Walthamstow. 

3939. Fivitrse and Corkine Macutyes, J. P. Jackson, 
Liverpool. 

3940. Fittinc Botries with Arratep Liquips, J. P. 
Jackson, Liverpool. 

341. Friction Brake for Carts and Drays, C. New- 
bold, Birmingham. 

3042. Jorsinc Leap Pipes, G. H. Smith and B. Cooper, 
London. 

3943. Snap Hooks, P. A. Waldron, London. 

3944. Raitway Tis, 8. B. Jerome and G. E. Stevens, 
Lendon. 







3s 


3045. SurFactnc the Wire Sipe of Paper, D. N. | 


Bertram, Glasgow. 

3946. Correr-pots, W. A. Dixon, London. 

3947. Licat Emitters, J. Clegg, London. 

3948. FitTrerinc Macuinery, E. Martin, St. Albans. 

3949. Bricks for Furnaces, &c., E. Prime and W. E. 
Cocks, London. 

3950. Kerries and Bortinc Urensits, E. Greenfield, 
London. 

3951. SHoEs or Covertnes for the Feet, J. Baldwin, 
London. 

3952. Carriace Lamps, H. Rogers, W. and W. Howes, 
and W. Burley, London. 

3953. Buck es, F. J. von Stiber, W. Genesh, and G. 
Seidl, London. 

3954. Birurarp CHatk Howtper, W. C. 
London. 

3955. Wixpow-BLinp Roiiers, H. Wadeson, London. 

3956. Universar Joust for FLexrece Drivine Suarts, 
F. Y. Wolseley and P. P. Craven, London. 

357. ADJUSTABLE Stamp Apparatus, J. W. Clarke, 
London. 

3958. Repropuction of Paorocrapns, J. W. Clarke, 

London. 

5. MovuTuprece for Cicarettes, A. Igle, London. 

§0. GALVANIC MepicaL ApPLiance, J. Wood, London. 

3961. Puppets, H. F. Ainley, London. 

3962. Privtinc Yarns, G. Marchetti and H. Crossley, 
London. 

3963. ELecrricaL Switcues, W. Scott, Glasgow. 

3%4. STEREOTYPE Buocks, J. C. Merritt, London. 

3965. Opstarninc Motive Power, J. D. Sprunt, 
London. 

3966. CRUSHING or PULVERIsING SuBsTANCEs, W. De 
Morgan, London. 

3467. SpeconDarRy Batrery E.Lements, J. 8S. Stevenson, 
London. 

3068. Keys for Portrart Groups, &c., T. W. Snagge, 
London. 

3969. ELECTRICAL SwITCH-BOARDs, Siemens Brothers 
and Co.—(4. M. Taylor, India.) 

3970. Tension and Compression Rops, W. Liibbecke, 
London. 

3971. Apparatus for CLEaNsING Woot, H. A. A. Dom- 
brain, London. 

3972. Cigars, A. Myall.—{0. Melachrino, India.) 

3073. Manuracrure of CarpBoarD Boxes, W. Love, 
London. 

3974. Naits, J. Hart, London. 

3975. Raitway and other Carriaces, J. Hart, London. 

3976. ATTEMPERATING Wine, F. 8S. Herries, London. 

3u77. CarTRIpGe-HOLDERS, H. H. Lake.—(0. S. Ander- 
xen, Denmark.) 

3978. PLaren Printing Macuines, W. 
London. 

3979. Picture Frame Fasteners, M. R. 
London. 

3980. Hancers for Susrenpinc Coats, J. Tillett, 
London. 

3981. Estimation of Distances, A. J. Boult.—J. 
Fischer, Austria.) F 

3082. Compustion Lamps, F.. Horwood, Liverpool. 

3083. Movtp Fittinc Apparatus, T. C. Batchelor, 
London. 

3084. SHapes for Evecrric Lieut,- A. Duval and H. 


. Nelson, London. : 


Oldfield, 








Mackenzie, 


Krook, 





2985. Furnaces for BurywaxsG Bricks, G. Miller, 
London. en 
3986. BREECH-LOADING - §MALL-ARMS, A. George, 


London. 


14th March, 18. 


3987. BotrLe Bruss, ©. Vogel, London. 

3088. Hay-ruryinc Macuiyes, W. G. Stretton, Bir- 

mingham. 

3089. TurTep Prive Carpets, G. W. Grosvenor, Kidder- 
minster. 

3000. TRAVERSE Motions for Rovinc Guipes, J. Dodd, 

anchester. 

3991. DetacuiInG Sxrps’ Boats, T. H. and J. Donovan, 
Stockton-on-Tees. 

32. Propuction of SoLtutions, G. Horsley and A. C. 
Wilson, Stockton-on-Tees. 

3003. TUBULAR Steam Borter, R. M. Fotheringham, 
Glasgow. 

304. Morticinc Macaines, J. Anderson, Newcastle- 
on-Tyne. 

3995. PrReservinc Meat, G. Dosmond and F. Rozes, 
London. 

3996. Maktnc CicareTTes by Hanp, J. Cowan, jun., 
Liverpool. 

3007. Hat Learners, H. Walker, Manchester. 

3908. STREET-SWEEPING MAcHINeES, J. Smith, Barnard 
Castle. 

300. Sewinc Macurves, D. R. Dawson, Glasgow. 

4000. Evecrric Recuators, H. Pieper, Fils, London. 

4001. Dress Sranps, W. Grey-Wilson, Barrow-in- 
Furness. 

4002. Music Stanps, D. Fruman, Birmingham. 

4003. GoveRNor for Gas or other Encrves, W. Eckers- 
ley, Reddish. 

4004. ELectric Excrration of Vacuum Tuses, H. T. 
Barnett, London. 

4005. Continvous Mecuanicat Fivter, H. Yeomans, 
Cheshire. 


















4006. Foxtpine ef Vion and other Bows, G. A. 
Chanot, Manchester. 

4007. Fixine Botts, Nuts, and WasuHers, P. A. Isaacs, 
London. 

4008. ConTROLLING the Spreep of Spinpies, J. Higgin- 
son, jun., Birmingham. 

4009. Freep WATER or CisTeRN for BorLers, A. Firth, 
Sheftield. 

4010. Sote and Jom Prate for Rais, J. Barton, 
Pemberton. 

4011. ELecrricat Apparatus, F. H. Berry, London, 

4012. Avromatic InpicaTion of Fire on Suips, T. R. 
Douse, London. 

4013. TripLex AUXILIARY Fire-escape, J. H. Willingwte, 
London. 

4014. Pap.tocks, A. T. Banks, London. 

4015. Door Locks, A. Shaw and F, Cops, London. 

4016. AUTOMATIC SELF-REGISTERING MAcHINE DIAL, 
T. Davies, London. 

4017. Expepiriousty Heating Water, X&c., J. Pride, 
London. 

4018. Suips’ Lanterns, C. P. Gadewoltz, London. 

4019. Branpinc Macuines, G. P. Nightingale, London. 

4020. Weavine Piusues, G. Rath, London. 

4021. Warer Grass, A. J. Boult.—(P. Siecert, Ger- 
wetny.) 

4022. Hoiper for Pens, W. P. Thompson.—(F. &. 
Heinrichs and H. Schester, Germany.) 

4023. Kerties, P. Weston, Liverpool. 

4024. Evaporatine and Distituinc Apraratus, J. 
Foster, Glasgow. 

4025. ELecrric INcanprscent Lamps, A. A. Goldston, 
London. 

4026. BorrLe Svorrers, H. O. Bucholz, London. 

7. Srorine Gas, W. T. Walker, London. 

28. TRANSMITTERS for Evectric TeLerHones, C. L. W 
Fitzgerald, London. 

4029. MecHanism of Sarety Bicyies, J. 
London. 

4030. MANUFACTURE of Sreet or Lrox, J. H. Darby, 
London. 

4031. Gear for Traxsuitrinc Motion, D. W. Williams, 
London. 

4032. ATTACHMENT for KNIFE-CLEANING MACHINES, G. 
T. Ross, London. 

4033. ManuractuRE of Hosiery, H. 
London. 

4034. Apparatus for Microscore, A. T. Clarkson and 
P. Braham, London. 








Marriott, 


B. Ashford 


| 4035. Apparatus for Propucinc Lime-Licut, A. T. 


Clarkson, London. , 
4036. Srorrne Lime-points for Lime-Licut, A. T. 
Clarkson, London. 


| 4037. PressureE-<Gauces, A. T. Clarkson and J. B. 


Spurge, London. 

4038. MATCH-STRIKER for Towacco-pires, W. H. St.xple- 
ton, Twickenham. 

15th March, 1890. 

4039. PeeLinc Orances and Lemons, J. C. Shadwick, 
Birmingham. 

4040. Per amBuLATOoRS, W. Mason, Birminghun. 

4041. Gas Burners, W. E. Jaques and J. Johnston, 
Glasgow. 

4042. Toy Money Boxes, 8. E. Jackson, Manchester. 

4043. TeLernones, F. Bousshardt.—(4. Mattard, 
Belyivm.) 

4044. Rotary Excentkic AcTION PRESSURE BLOWING 
Fan, T. P. Richards, Liverpool. 

4045. Sranpinc TricycLe and Courtine Bar, G. 
Paterson, Lisnarick. 

4046. Warerpot and Roses, H. W. Tyler, Bath. 

4047. VeLocipepE Sapp.es, J. B. Brooks, Birmingham. 

4048. Avromatic Cop Bottom GoveRNING Motion for 
Sevr-actinc Munes and Twrners, R. Clegg, Man- 
chester. 

4049. Twrve, S. Calvert, Keighley. 

4050. Hcumipiryine the Arr of Factories, &c., W. 
Tattersall, Bradford. 

4051. Kwittinc Macuives, W. Harrison, Manchester. 

4052. Kyittinc Macuines, W. and C. W. Harrison, 
Manchester. 

4053. Saretry Devices for ELectricat CuRRENTS, B. M. 
Drake and J. M. Gorham, London. 

4054. Bicycies, H. Laredo, London. 

4055. Srraicut-BarR Kwyittinc Macuines, W. Ark- 
wright, Binningham. 

4056. SeLr-Loapinc Street Mup Cart, T. Williams, 
Llanelly. 

4057. Boxes for Pastinc Cop Bottoms, G. Crowther 
and A. Wilde, Manchester. 

4058. Furniture Castors, J. Jessop, Sheffield. 

4059. Leceine, A. and H. Normanton, Manchester. 

4060. Rat, Mouse, or Vermin Trap, G. C. Lidstone, 
Swansea. 

4061. Sarery or Revier Vatves, G. Weir and J. Weir, 
Glasgow. 

4062. AvorpInc Disastrous Resucts from Covvision, 
Cc. D. Grant, London. 

4063. CLorHes Wasuer, M. Morland, Liverpool. 


| 4064. Tyres, F. 8. Willoughby and T. Horsfield, Man- 


chester. 

4065. Macutnes for Stzinc WooLLeN Wakps, E. Garside, 
Manchester. 

4066. Apparatus for Heatinc BuiLpinos, J. Tracy, 
Liverpool. 

4067. StanpaRDs for Lamps, R. F. Heath, E. B. Tillam, 
and E. Harrison, Birmingham. 

SPAN . M. Owen, London. 

4060. Bricks, W. Conway, London. 

4070. Kittinc Dress Materiats, &c., H. Trotman, 
London. 

4071. Opentnc Botries, W. R. Webb and A. E. and E. 
Jolley, London. 

4072. Connectinc and Reveasine Device, J. E. Pepper, 
London. 

4073. Macuine for Cuttinc Paper Rous, J. Berger, 
London. 

4074. RecuLatine the Suppiy of Gas to Gas ENuLNes, 
S. Griffin, London. 

4075. Furniture Castors, F. Day, London. 

4076. Type-writtnc Macuines, M. Hearn and M. 
Donne, London. 

4077. Sanp Burast Apparatus, J. E. Mathewson, 
London. 

= Veocipepes, C. W. Brown and F. Cooke, Lon- 

on. 

4079. Wave Suppvers, W. 0. A. Lowe, Liverpool. 

4080. Rixsinc or Fiusainc Apparatus, J. Archer, 
Manchester. 

4081. Grinpinc ReEvoLvine Fiats, 8. H. Brooks and 
J. Edge, Manchester. 

4082. Testinc Fiat Surfaces, 8. H. Brooks and J. Edge, 
Manchester. 

4083. Covertnes for Closet Seats, G. Lawrence and 
A. C, Ranyard, London. 

4084. Sirtinc Devices, A. Stehle, London. 

4085. Weirs, M. T. Ezvetkovics and M. Hiller, London. 

4086. Courtine the Saarrs of Dynamo MACHINES, 
C. J. Barley and H. Stevenson, London. 

4087. Seconpary Voutaic Batieries, H. T. Ches- 
wright, London. 

4088. TREATMENT of Tea, J. D. Cahill, London. 

4089. Treatine Tea, J. D. Cahill, London. 

4000. Rotary SteaM Excine, W. W. Horn.—(J/. J. £. //. 
Payne, United States.) 

4091. VentiLation for Raitway Cars, R. M. Pancoast, 
London. 

4092. Bow-ractne Car, J. H. Stewart, London. 

4003. Hypro-ATMOSPHERIC Motor, C. Burn, London. 

4004. Lenses, &c., J. Walsh, London. 

4005. CyanripE Compounps, E. Bergmann, London. 

4096. REGENERATIVE HypRrocareon Lamps, J. Schuelke, 
London. 

4097. Dressina Lace, &c., C. J. Cox, London. 

4098. Expansipte Rees for Fisnermen, H. Read, 
London. 

4099. SHampooine Apparatus, H. J. Garbutt, London. 

4100. Sares and Srrone-rooms, 8., 8. R., and A. B. 
Chatwood, London. 

4101. Tricycies, 8. Kemp, London. 

4102. Preservation of Meat, &c., A. A. Brehier, 
London. 






SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 





418,677. Sear ror AGricuLTuRAL Macuines, &c., 
C. Benesh, Wahpeton, N.D.—Filed April 9th, 1887. 

Claim.—()) In a seat, substantially as described, the 
combination, with the cross bars adapted to be 
attached to a seat standard, of a seat, the depending 
arms connected thereto, and the spring links con- 
nected to the cross bars and depending arms, said 
cross bars and arms being arranged to co-operate and 
prevent excessive longitudinal motion of the seat, sub- 


Tae 





stantially as described. (2) The combination, with 
the support, the cross pieces secured thereto, the 
depending spring links pivotted to the cross pieces, 
and the depending arms pivotally connected at their 
lower ends to the spring links, ot the top plate and 
the adjustable foot rests connected to said top plate, 
substantially as described. 

418,706. Borrte Sropper, J. A. Edes, Lairrence, 

Mass, — Filed October Sth, 1889. 

Claim.—() A bottle stopper consisting of an expan- 
sible body and a threaded tapering core having a 
handle at the smaller end, substantially as specified. 
(2) A bottle stopper consisting of an expansible body 





provided with a head to prevent too far insertion into 

a bottle, and a threaded tapering core incased within 

the body and having a handle attached to the smaller 

end, whereby the core may be rotated, substantially 

as specified. 

418,722, Five Cieaner, J. A. Hurley, Eric, Pa.— 
Filed March th, 1889. 

Clain.—In a steam-jet flue cleaner, the combination 
of a shank C, having a steam inlet nipple and an 
induction chamber, a handle secu to said shank, a 
valve attached to said shank and controlling the exit 
of steam from the said induction chamber, a sliding 


(418,722) 





sleeve on said handle, a spring for moving said sleeve 

toward said shank, a connecting-rod connecting said 

sleeve with the operating lever of said valve, a pipe 
leading from said valve, and a nozzle on the end of 

said pipe which is capable of filling the open end of a 

boiler flue. 

411,831. Execrric Firing Mecwanism For BREECH- 
LOADING Guns, 7. Nordenyselt, Westminster, England, 
—Filed April 24th, 1889. 

Claim.—(1) The combination of a movable breech- 
block, a battery contained therein, and mechanism for 





closing the circuit of this battery through the electric 
fuse of the cartridge. (2) The combination of a breech- 
block turning in a ring pivotted to the gun, a battery 
contained within the block, a contact-maker at the 
fore end of the block making contact either directly or 
hrough another contact-maker with the electric fuse 
of the cartridge, a contact-maker radial to the block, 

















and firing mechanism carried by the ring, the radial 
contact-maker being so placed that its outer end comes 
opposite to the firing mechanism, by which it jx 
actuated, and the circuit closed when the breech is 
completely shut. (3) The combination of a breech. 
block, a battery contained within the block, a tube 
passing through the battery and connected to one of 
the plates thereof, a contact-making pin passing 


through the said tube, one end of the pin Makin, 

contact either directly or through a contact-mnakee 
with the electric fuse of the cartridge, and mechanism 
for operating the other end of the pin and closing the 
circuit. (4) The combination of a breech-block turning 
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in a ring pivotted to the gun, a battery contained 
within the block, a tube passing through the battery 
and connected to one of the plates thereof, a contact- 
making pin passing through the said tube, the fore 
end of the pin making contact with the rear end of « 
contact at the front » fo block, the fore end of which 
makes contact with the electric fuse of the cartridge, 
a flap connected to the other plate of the battery and 
resting against the rear end of the pin, but insulated 
therefrom, « contact-maker radial to the block and 
in contact with and actuating the flap, and firing 
mechanism carried by the ring and coming opposite 
to the radial contact-maker when the breech is com- 
pletely shut. 

418,852. Carvine Encine, W. HM. Richardson aad W, 
Greares, Oldham, County af Lancaster, England,— 
Filed Jane 12th, 1888. 

Claim.—(1) In a carding engine, the combination, 











| with a cylinder having recesses in its ends, of 4 main 


frame and bends mounted on said frame, and arranged 
within said recesses, substantially as specified. (2) In 
a carding engine, the combination, with a cylinder 
having recesses in its ends, of bends arranged within 
said recesses, brackets secured upon said bends, and 
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flexible bends mounted upon said brackets, said 
flexible bends being outside the bends first named, 
substantially as specified. (3) In a carding machine, 
the combination, with a cylinder having recesses in 
its ends, of bends arranged within the said recesses, 
flexible bends s, arranged upon the said bends, 
brackets upon which the flexible bends are pivotally 
mounted, said brackets being secured to the first- 
named bends, said flexible bends being provided at 
the ends /! with the studs /2 and at the ends /% with 
the studs 4, and brackets carried by the bends first 
named, and provided with slots into which the studs 
y2 and /4 enter, substantially as specified. 

412,121. MerHop or Propuctnc Corrucatep 
Cyuinpers, 7. F. Rowland, New York.—Filed July 
8rd, 1888. 

Claim.—(1) The herein described method of pro- 
ducing corrugated cylinders, consisting in placing 
plain cylinder in an upright position in a furnace, and 
while in such position bringing it to a working heat, 
and then, while still maintaining the cylinder in « 
vertical position, removing it from the furnace to and 





corrugating it between suitable rolls, substantially as 
described. (2) The herein described method of pro- 
ducing corrugated cylinders, consisting in bringing & 
plain cylinder to a betwine = J head while in an a 
position, and still maintaining the cylinder in the up- 
right position, corrugating it between suitable rolls, 
and then re-heating and ling it, substantially as 
described 
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THE 110}-TON GUNS FOR H.M.S, VICTORIA, 





We represent, in Figs. 1 and 2, the 111 so-called, or 
110}-ton gun of the pattern known as Mark I. supplied 
for H.M.S. Victoria. Fig. 2 shows the exterior; Vig. 1 
shows the section and structure of the piece. The fault 
which manifested itself in proof, was that the hoops 
marked 3G, 8H, 31, 3J, and 8K, moved slightly. The 
gun then had a tendency to droop so as to press the 
lowest points of these hoops again into tight contact. 
The remedy was found in simply replacing them by the 
single hoop marked 3G, shown in the upper side of the 
gun occupying the corresponding position to that of 3G, 
3H,31,3J,and38K. In the guns now under construc- 
tion the principle of longer hoops may be carried a little 
further by putting a long hoop in front of 3G1. 

Having asked for this information, the drawing has 
been given us without hesitation, and, we believe, wisely. 
In this country we consider that if charity should begin at 
home, so should vituperation, and we indulge in it, with 
regard to our own manufactures, to our heart’s content. 
Free outspoken criticism undoubtedly does good, but 
it should be discriminate, and based on information. 
Sometimes this cannot be obtained, in which case 
there is some excuse for criticisin by guesswork, but 
it is apt to be exaggerated and vituperative. 

Our neighbours in France have learned to speak equally 
freely about these matters; the difficulty is to ascertain 
the extent of the foundation. We may well give a 
sample on the subject before us—that of heavy naval 
guns taken from La Nowvelle Ievue, of May 15th, 1889, 
since copied into other French works :— 

42cm. (16°54in.) guns :—These monsters are too heavy, - 
and injure their supporting structures. Further, their 
construction is but middling. We have rejected this type 











THE EDINBURGH INTERNATIONAL 
EXHIBITION. 
No. I. 

Tux stir and traffic which, as may very naturally be 
supposed, the completed Forth Bridge will create in and 
around the Scotch metropolis this year, together with 
the fact that no exhibition specially devoted to electrical 
inventions and industries has yet been held in Scotland, 
have been the primary considerations put forward by the 
promoters to justify the ‘International Exhibition of 
Electrical Engineering, General Inventions and Indus- 
tries,” to be opened in Edinburgh early in May. In all 
probability the ultimate result will justify expectations 
in this undertaking, and if not, the reason will scarcely 
be due to want of activity and enterprise on the part of 
the management, under Mr. S$. Lee Bapty, in securing 
novelty and comprehensiveness in the display. Beyond 
doubt the folks north of the Tweed have during recent 
years acquired a keener taste for big shows and open-air 
pleasures than formerly; and, locally at least, patronage 
will not be awanting. ‘The same thing scarcely applies 
to exhibitors, however, and it is quite apparent the big 
effort of Glasgow last year, and the equally successful 
one of Edinburgh three years previous, have left a sort 
of exhaustion or surfeit which has required all the skill 
and cunning of experienced management to cope with. 

The guarantee fund, which in the case of Glasgow 
amounted to the enormous sum of £300,000, has in this 
case not reached beyond the modest figure of £30,000. 
It is understood, however, that the sum already paid by 
refreshment contractors and other concessionaires places 
the Exhibition on a solid financial basis, the sums so 
accruing being sufficient to defray the cost of the build- 
ings, &c., thus leaving the admission receipts to pay the 


| Fic 1 








merchandise. Those keenly interested in the Exhibition 
in respect of its connection with matters electric would, if 
it were faulty in this matter, probably fail to find com- 
pensating cause for interest from the fact of its fully 
embracing such important items as ‘Gloves, Hosiery, 
Lace, Embroidery, and Fancy Work ;” “ Hats, Bonnets, 
Feathers, and <Artificial Flowers;” or ‘‘ Games, Sports, 
and Toys;” each of these being class designations in the 
prospectus. One feature of the arrangements which will 
help to obviate any possibility of this result consists in 
the complete separation of the machinery-in-motion and 
general engineering portion of the Exhibition from the 
other main portion embracing general and miscellaneous 
exhibits. This, as will be gathered further on, has 
several marked advantages, and is a noteworthy change 
from exhibitions as usually arranged. 

The whole scope of the Exhibition is comprised in two 
general divisions, Division I. dealing with “Electrical Engi- 
neering and Inventions,” and Division II. with ‘ General 
Inventions and Industries.” The first division isdivided into 
six sections as follows:—Production of electricity, elec- 
trical conductors; measurements; applications of electri- 
city; works relating to electricity; plans, drawings, &c.; 
historical collection. The second division is subdivided 
into as many as sixteen sections, these respectively 
being:—Mining and metallurgy; gold-mining and the 
production of precious metals and stones; rural indus- 
tries; architecture; hygiene; decorative art, furniture 
and accessories; music, clothing, and accessories ; 
foods and drinks; education and the liberal arts; engi- 
neering and machinery; navigation; chemical and allied 
industries; other manufactures and raw material; 
women’s industries; artisans’ industries. A  supple- 
mentary division deals with fine arts, and the total 





number of classes in the various divisions is 120. The 
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16°25-INCH 110}-TON B.L. ARMSTRONG GUN, PATTERN A. (MARK 1.) 


after having been obliged to shorten the pieces of the | 
Indomptable, which had yielded at the muzzle. 

87cm. (14°57in.) guns:—These exist only on the 
Amiral-Baudin and Formidable. . 

84 cm. (13°39in.) guns:—These compose the armament | 
of the Amiral-Duperré, Amiral-Courbet, and the Devas- | 
tation. All these are condemned since the fatal Duperré 
accident, for all have been found bad on close examination. | 
The Devastation has gone to Brest to exchange her pieces. 
The paper Le Temps, April 26th, which announced this, 
added that there was no trustworthy guns of the same | 
calibre to exchange with them, and they have, it seems, 
to be replaced by 82 cm. (12°6in.) coast guns of inferior | 
type and power. | 

27cm. (10°63in.) guns.—(No. 1. Newest pattern) :— | 
These form the armament of the Redoubtable. They 
have one principal defect—a central tube which slips. 
At the last moment, before sailing, one of the barbette- | 
tower guns could not be fired, and had to be replaced by 
another from the forecastle, which itself had to be 
replaced by a dissimilar piece. Thus the Redoubtable is 
in the same position as the Devastation, the Duperré, 
and the Courbet. Will she also have to go to Toulon to 
change her armament ? 

19cm. and 16cm. (7°48in. and 6°30in.) guns:—These 
are reported good, but have not been tested by those who 
are interested in reporting the whole truth, namely, the 
officers of the ship. 

14cm. (5:5Tin.) guns.— These are not trustworthy. 
Also their range tables are bad. They form the basis of 
the armour-clads’ light armament. ‘“ What,” it is asked, 
“is France to depend on if these are not able to bear 
every test?” 

Projectiles :—42cm. and 37cm. (16°54in. and 14.66in.) 
projectiles—query forged steel or chilled iron—have been 
ruptured by molecular action in a hard frost. Many 
smaller ones have broken in the bores of guns. As to 
melinite projectiles, the Navy have had none for months. 

We have hardly had such a sweeping attack of all our 
naval ordnance yet made in this country, including light 
and heavy guns as well as projectiles, and dealing 
circumstantially with them: Is this fair criticism or | 
vituperation? Is this one of the things they do better | 
in France ? | 





working expenses. 
Council of the Exhibition, come to last December, after 
the overtures made by the Electrical Section of the 


London Chamber of Commerce, that space should be | 


granted to exhibitors free of any charge, unless the 
receipts of the Exhibition fell short of the amount of 


| expenses, is an important and thoroughly politic change 


in exhibition arrangements, and it is to be hoped will 
form a precedent for the executive councils of future 
exhibitions. In connection with the question of revenue 
and expenses, it may be of interest to state that the 


| surpluses of both the Edinburgh and Glasgow Exhibi- 


tions are still in the hands of trustees, and the best wa 
of disposing of these has become, both in Edinburg 
and Glasgow, a sort of interminable burning question, 
like those of sewage disposal and smoke abatement. 
The burden must, however, rest lightly on the shoulders 
of the Trustees who hold the Edinburgh surplus, because 


they are guarantors of the fresh project to a considerable | 
extent, and they are hopeful of course, like the pro- | 


moters and patrons generally, that the ultimate result 
will be to saddle themselves or others with the cares and 
responsibilities of another big surplus. 

While the illustration of the progress and develop- 
ment of electrical science, inventions and industries is 
nominally the raison de étre of the undertaking now so 


near accomplishment, the promoters have seen fit so to | 
extend the scope of the Exhibition as to make it com- | 


prehend almost the whole circle of the applied sciences, 
manufactures, and natural products. It would be diffi- 
cult, indeed, to mention one branch of industry which 
has not its corresponding class defined in the prospectus. 
This may be taken as proof of the prudence and fore- 
thought which. has been brought to bear on the project 
by the promoters, who frankly acknowledge the extent 
to which they depend upon the tourist and general 
visitor for financial results. While efforts are being 
made to make the Exhibition generally interesting, and 
even entertaining, so that the tourists to Edinburgh and 
the Forth Bridge may be induced to patronise it, neces- 
sary care has of course being taken not to swamp the 
primary end and aim—that of illustrating the progress and 
development of electrical science, invention, and industries 
—in labyrinths of redundant and over-exhibited articles of 


The resolution of the Executive | 


contributions and support received from other countries 
than our own have been such as to justify the term 
“ International” as applied to the Exhibition. The 
Governments and Chambers of Commerce of France, 
, Germany, Italy, Spain, Belgium and Russia have taken 
active steps to encourage representation of these 
| countries’ manufactures, and in all probability the 
foreign sections of the Exhibition will be full and 
interesting. Upwards of 150 electrical exhibits are 
promised from France, while the Italian, Austrian, and 
Spanish exhibits will be specially extensive. - Japan, 
China, and India are also to be largely represented. 

The site of the Exhibition is in the North Merchiston 
district of Edinburgh, about one and a-half miles from the 
| centre of the city, and affords picturesque views of the 
Craiglockhart and Corstorphine Hills. The site is ex- 
| ceptionally favourable as regards means of access from 
| all quarters; it is crossed by both the Caledonian and 
North British Railways, and a special Exhibition station 
| will be provided within the grounds by each company. 
| Two separate lines of tramway also pass the site, and on 
| the canal which skirts the grounds it is intended that 
| electric launches will ply from the Exhibition to the 
| terminus of the canal in the heart of the city. 
The first sod for the foundation of the buildings was 
| cut with becoming ceremony by Lady Clark, wife of Sir 
Thomas Clark, Bart., Chairman of the Executive 
Council, on the 28rd November, and since that date till 
now matters have progressed without any serious inter- 
ruption, the weather having proved all along most propi- 
, tious. The buildings are now practically complete «as 
regards construction, the painting and decorating being 
chiefly what remains to be accomplished. The alignment 
of space for the various exhibitors is now proceeding, 
exhibits are beginning to arrive, and matters on the 
whole are well advanced for the intended opening on 
1st May. The buildings comprised two main portions, 
one on each side of the suburban line of railway, with a 
covered way connecting the two, and carried across the 
railway—which here traverses a deep cutting—by means 


' of a substantial wooden bridge. In the grounds also, the - 


railway is crossed by a broad substantial bridge in the 
line of main promenade. One main building is set 
apart for the electrical exhibits and machinery in motion, 
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while the other is devoted to the general exhibits, concert 
hall and lecture rooms. By thus separating the two 
general divisions of the Exhibition, all possible chance 
of annoyance arising from the noise and heat from the 
machinery in motion is removed. The building for 
general exhibits is approached from the main entrance 
by handsome flights of covered stairways arched over the 
Union Canal. It has a facade of 700ft:- in length, and 
extends laterally 200ft.; while the machinery and elec- 
trical portion is of the same length, by 150ft. in width. 
The buildings generally partake largely of a French 
renaissance character of design; while a Moorish 
feeling, as is now so much the fashion in exhibi- 
tion architecture, is introduced in the towers, domes, 
and minarets which surmount the structure. Inter- 
nally the buildings are not so lofty as in previous 
exhibitions, Glasgow for instance, but there is a com- 
pensating absence generally of supports and stays which, 
in the Machinery Hall especially, is a most noteworthy 
feature. The coloured glazing of the windows, and the 
painting and decorating of the interior woodwork, are 
unusually attractive and harmonious. While the eye in 
this respect will be pleasantly ministered to, it is also an 
aim of the management to afford exceptional facility and 
comfort for the foot in traversing the various courts. 
The passages throughout will be of unusual width, and 
in the machinery-in-motion part especially this will be 
gratefully appreciated. The engineer and architect-in- 
chief of the buildings is Mr. W. Allan Carter, M. Inst. 
C.E., his assistants bemg Mr. F. W. Simon, architect, 
and Mr. Penman, C.E. 

The total floor area of the buildings, including addi- 
tional annexes and covered ways, is roughly about 
300,000ft. The Machinery Hall, boiler court, and the 
additional annexe which has been rendered necessary for 
the numerous and varied locomotive exhibits, occupy 
about 120,000ft. of this total space. Compared with the 
Edinburgh Exhibition of 1886, this is an immense 
advance in the matter of floor space, but as compared 
with Glasgow's Exhibition in 1888, the figures are con- 
siderably smaller. The Glasgow -buildings occupied 
474,000ft., this figure representing an increase of 20 per 
cent. upon the original design; and the machinery section 
occupied 140,000ft. The corresponding section in the 
Manchester Exhibition, the reader may also be reminded, 
occupied 162,000ft., or 22,000ft. more than Glasgow, and 
42,000ft. more than the present Edinburgh Exhibtion. 

Grounds included, however—ninety acres—the present 
show may fairly take rank asa very big thing indeed, and 
the way in which the outside space is being taken up by 
exhibits both for entertainment and instruction, constitutes 
another illustration of how anxiously the executive and 
management wish to attract “the multitude.” An electric 
railway forms one of the most interesting of these outside 
features. This is about three-quarters of a mile in 
length, and serves intermediate stations in addition to 
the termini. It is not merely an experimental length, 
but is laid out so as to be of real utility to visitors in 
getting from point to point in the extensive grounds, and to 
and from the Caledonian and North British stations 
tramway terminus and electric launch landing. The 
Société des Chemines de fer Glissants are also fitting one 
of their water railways, which were so attractive a feature 
in the Paris Exhibition, A service of electric launches 
on the Immisch principle will ply, as already stated, on 
the canal;.as also a working model of the patent ship 
railway, designed by Mr. W. Smith, harbour engineer, 
Aberdeen. Besides large recreation grounds with grand 
stands, the outside features embrace :—A panorama, the 
original Japanese village from Knightsbridge, London ; 
an exact reproduction of the maze at Hampton Court, as 
well as numerous kiosks and cafés, and, of course, the 
ubiquitous “ switchback.” 

Music of course, and the fine arts, will also form a 
prominent element in the lighter aspects of the Exhibi- 
tion fare. The large Concert Hall im the centre of the 
main building, devoted to general exhibits, will be seated 
for 5000 people, and will be furnished with a grand organ 
by Mr. Eustace Ingram, of London, A special feature of 
the Exhibition is the Lecture Hall, intended to be used 
for the meetings of the Institution of Electrical Engi- 
neers, and other kindred societies which have arranged to 
visit Edinburgh this year. Popular lectures will also be 
delivered at intervals, by which means the most will be 
made of the collection of electrical and other appliances 
brought together, and an educational value imparted to 
the Exhibition beyond that of most of the recent undcr- 
takings of the same kind. 

The machinery-in-motion section in respect of its 
semi-isolation, if the magnificence of the housing 
prepared for it is any indication, will constitute a 
very favourite part of the whole Exhibition. The 
Electrical and Machinery Hall, throughout its whole 
length of 700ft,, is entirely open and unobstructed, and 
has a clear width of 100ft., the other 50ft. of width being 
outside the line of standards supporting the main arch. 
The loftiness and symmetry in design of this feature, 
together with the absence of partitions and standards, &c., 
will impart a feeling of spaciousness to the completed 
hall not always experienced by visitors to recent exhibi- 
tions. An annexe at the side of this hall, about the 
middle of its length, contains the steam boilers, and 
directly in front of it, occupying the centre of the Hall, 
is the dynamo and driving machinery. 

Five Galloway boilers, 30ft. in length by 8ft. diameter, 
are employed, and the engines driving the dynamos are 
all by Messrs. Robey and Co., of Lincoln. There are in 
all six Robey engines of various powers, the foundations 
for which are prepared, and several of the smaller sizes 
already fixed in place. The machinery-in-motion, not of 
an electrical character, is to be located at the west end 
of the Hall, occupying both sides, and the shafting for 
this will be driven by a steam engine of Messrs. Ruston, 
Proctor, and Co.’s make, and by a gas engine. In all, 
there will be approaching 230 separate exhibitors in this 
section, which includes a special annexe devoted to loco- 
motive exhibits. This locomotive annexe is 300ft. in 





length by 58ft. in width, and is of the same open, spacious 
character as the grand Machinery Hall. The London 
and North-Western Company and the North-Eastern 
Company will occupy between them a large proportion 
of the floor space with splendid exhibits. Other railway 
companies to be represented are the Caledonian, the Great 
Northern, and Great Western. Side by side with examples 
of modern locomotives, will be placed that old-time 
example “the Wylam Dilly,” at present in the Edin- 
burgh Museum of Science and Art. The whole arrange- 
ment of the machinery-in-motion section is excellent, and 
under the efficient management of Mr. W. A. Bryson, 
who has now had large experience in work of this 
character, success should be attained. 

The arc lighting of the Exhibition is being carried out 
by the Brush Company, and Messrs. Brown Brothers, of 
Edinburgh, undertake the principal portion of the incan- 
descent system. ‘The list of exhibitors embraces nearly 
all the principal electrical firms throughout the kingdom, 
and, as before stated, a large number of exhibits shown 
at the Paris Exhibition are being transferred to Edin- 
burgh. It is, of course, too early to deal with the various 
departments of the Exhibition in anything like detail, 
but we purpose returning to the subject in an early issue, 
when particulars will be given of the various sections, 
and allusion made to the most important individual 
exhibits. 








THE INSTITUTION OF NAVAL ARCHITECTS. 





THE annual meeting of the Institution of Naval 
Architects commenced on Wednesday in the Hall of the 
Society of Arts, John-street, Adelphi, the Earl of Ravens- 
worth, president, in the chair. There was a moderate 
attendance of members and visitors. ‘The secretary read 
the report of the Council, from which it appears that the 
resources of the Institution are in a flourishing condi- 
tion. It was announced that the Council recommend 
the adoption of a new system of electing vice-presi- 
dents. The number in future is to be limited to twenty- 
four; from which it appears that the Institution stands 
unrivalled in its wealth of vice-presidents. Even this 
number may be added to, however, by the election of 
honorary vice-presidents when a compliment is to be paid 
to some more or less distinguished visitor. 

After the routine business had been transacted, Lord 
Ravensworth delivered his presidential address. Speak- 
ing to the point for about three-quarters of an hour, 
he commenced by explaining the new process for elect- 
ing the vice-presidents by ballot, and then referred in 
graceful terms to the deaths of Admiral Sir Spencer 
Robinson, Mr. Duncan, Mr. Stroudley, and Mr. Gray of 
the Board of Trade. He then went on to consider the 
prospects of the shipping trade, which, he said, showed 
an enormous output with very moderate profits. It was 
calculated that last year there were built 1,286,000 tons 
of shipping, representing a money value of about 
£20,000,000. It was noteworthy that whereas in 1883, 
the year of largest previous output, 83 per cent. 
of the ships built were of iron, and 15 per cent. of 
steel, the remainder being small wooden craft, in 1889 
the steel ships formed 92 per cent. and the iron ships 
only 7 per cent. A very large proportion of the tonnage 
was represented by steamers built for special trades, and 
great improvements had been effected generally in the 
mercantile marine. Favourable as trade had been, it was 
now checked by natural causes, such as the rise in the 
price of labour and materials. It was very difficult to 
get orders now, but there remained to be constructed at 
the beginning of the year 830,000 tons of shipping, which 
would take some time. The Government contracts, too, 
were coming on. The price of shipping had risen 25 per 
cent. In the trades concerned it appeared that the men 
out of work represented less than nine per 1000. It 
seemed strange and deplorable that there should be strikes 
under such conditions, and he hoped that some scheme 
might be devised for settling labour questions by properly 
organised tribunals. The moral effect of strikes was very 
bad, unsettling trade, and driving away capital. The 
losses of ships in the past year had been very numerous, 
representing property of the value of £2,000,000, and it 
was noteworthy that it was not the small and infirm craft 
that had been lost, but the best; so that it would seem 
that human foresight was powerless. He then referred 
to the load-line question, and pointed out that the pro- 
posed change would have no effect on the best class of ship- 
owners, while the inferior class would transfer their ships 
to foreign flags. Any load-line law must be administered 
with great discrimination, or it would become intolerably 
oppressive ; and he feared that the officials of the Board 
of Trade were not competent to handle it. Those who 
criticised the shipowners should always take into con- 
sideration the number of miles traversed for each life 
lost; and if that were done, it would be found that there 
was @ great improvement going on. He concluded by 
expressing his pleasure that Mr. White was about to 
read a paper on a very important subject, and said that 
Mr. White deserved the thanks of the Institution. 

Two papers were to have been read on Wednesday. 
That by Rear-Admiral Colomb, on “ The Washington 
Maritime Conference,” is so exclusively nautical that it 
is outside our province to deal with it; indeed, Lord 
Ravensworth explained that Admiral Colomb must 
have it all his own way, because no one knew anything 
about the Conference except himself. 

Mr. White’s paper was, no doubt, the most important 
and interesting on the programme, and we give it here, 
slightly condensed. It was entitled 


Notes on Recent Nava Manevuvres. 


Members of this Institution were aware that, at the 
request of the First Lord of the Admiralty, I went afloat 
last August, and remained with the fleet during the 
mancuvres. Excellent opportunities were thus afforded 
for observing the operations of mimic warfare and fleet 
manceuvring; and we had the good fortune during a con- 
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siderable part of the time to experience weather of excep. 
tional severity for the season of the year, so that it was 
possible to make useful notes of the behaviour of ships of 
various types. My interest naturally centred in matters 
affecting or related to my professional work as the respon. 
sible designer of H.M. ships; and in what follows I aad 
endeavoured to place before the Institution certain broad 
deductions which have impressed themselves on my 
mind, 

I. The influence of size and weight upon the seagoing 
qualities of ships——The point here raised is not the 
absolute behaviour at sea of ships of different sizes and 
weights, but their relative behaviour, under identical con. 
ditions of wind and sea. Consequently, a judgment can 
only be formed by comparing the behaviour of ships of 
different sizes navigating together; and the comparison 
is made most valuable when a fleet includes vessels of 
widely divergent dimensions, with the gradations of size, 
from the smallest to the largest represented, at fairly 
close intervals. Probably the manceuvres of 1889 fulfilled 
these conditions better than any previous assemblage of 
ships. Beginning with the Intlexible, of nearly 12,000 
tons, by successive steps, one could pass down to the 
torpedo gunboats of about 500 tons, and torpedo boats of 
less than 100 tons. Table A shows this at a glance. 
While recognising the comparatively limited scope of the 
observations possible during the manceuvres, it is un- 
doubted that everyone who saw these ships under circum. 
stances of bad weather, must have been impressed with 
the superior behaviour and fighting qualities possessed by 
the larger vessels as compared with the smaller, when 
other features—such as freeboard and height of guns 
above water—were similar in the ships of differing sizes, 








TaBLe A.—List of Vessels Engaged in the Naval Maneeuvres of 
1888, arranged in Order of Displacement, 
Ship. Displacement. Length. 
Tons. Feet, 
Inflexible... ... ... 11,880 320 
Northumberland ... ak 10,780 400 
Admiral Class... ... 10,600 to 9,500 825 
Devastation : 9,330 285 
Neptune ... ... 9,310 800 
Black Prince ... 9,210 | 380 
Hercules ... 8,680 825 
| eee 8,660 280 
Warspite ... 8,400 315 
Monarch ... ... 8,320 330 
Northampton ... 7,630 | 280 
Audacious Class 6,210 to 6,010 280 
Hecla Gere th Sean. seas 6,400 392 
Conqueror and Hero .. 6,200 270 
Inconstant aad then. “Lokta See 5,780 337 
Belted cruisers... 0. 0... 5,600 300 
Rupert ae a 5,440 250 
0 ES ee ee ee 5,390 260 
Se PR ee a 4,870 245 
ee, rr 4,300 300 
Mersey Class .., 4,050 300 
ie 4,010 235 
Iris and Mercury ... 3,730 300 
Active and Volage 3,080 270 
Medea Class ... aa 2,950 to 2,800 265 
IS Std eae ki cee pee ae 2,770 235 
eT 2,120 220 
Archer Class ... 1,770 225 
Hearty... ,300 212 
Nymphe ... 1,140 195 
CMW 4: i. 950 195 
Pheasant Class ies See sa 755 165 
| eR reer 700 161 
| SES ae ee 560 135 
Rattlesnake Class... ... ... ... 525 2 
Medway Class 363 110 
Torpedo Boats 137 to 28 | 150 to 86 
Coast DEFENCE VESSELS. 
Glatton ; Sor hes nace 4,910 245 
Prince Albert... : 3,880 240 
Cycleps Class ... 3,56) 
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No one doubts that ships of 800 tons, or even of 
much smaller displacement, may be perfectly safe and 
seaworthy in any weather, and may be capable of fighting 
in bad weather. The vessels of the Medea class, for 
example, proved good sea boats; and as they carry two- 
thirds of their heavy armament on long poops and fore- 
castles about 20ft. above water, it would be very bad 
weather that placed them entirely hors de combat. At 
the same time it was obvious, when they were seen in 
rough weather alongside a belted cruiser of 5600 tons, or 
the Warspite of 8400 tons, that these latter had very 
superior powers of maintaining speed and fighting because 
of their greater size and weight. And if there had been 
present one of the new battleships of 14,000 tons, her 
advantages relatively to the Warspite would probably 
have been no less marked. Experience shows that even 
in a very moderate sea, torpedo gunboats can run down 
torpedo boats which in dead smooth water would “show 
their heels” easily. Similarly as the sea rises it would 
be practically impossible to continue to drive a torpedo 
gunboat at egies like full power; considerations of 
safety would lead to the speed being eased down, under 
conditions when vessels of larger size—like the Medeas— 
could maintain their speed. But these, again, would 
have to be eased long before the Warspite would require 
to be similarly treated; and if the Northumberland pos- 
sessed the requisite engine power she would in her turn 
surpass the Warspite, because of her greater size and 
length. It may be interesting to add that during the 
manceuvres he repeatedly noted heavier pitching in 
the Warspite and Black Prince than was occurring simul- 
taneously in vessels of the Medea class. Occasional 
heavy rolling of large ships has also been noted 
under conditions when smaller ships were compara- 
tively steady, These exceptions would not, he thought, 
shake the opinion of most naval officers that the largest 
ship is, for sea work, the best. ‘“ Fighting weather ” is a 
very elastic term. Modern appliances have done much 
to extend its meaning. In the Howe, when placed in- 


tentionally beam-on to a heavy sea, and with the ship 
rolling through arcs of 85 to 40 degs. every 54 seconds, 
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rntable carrying two 67-ton barbette guns was 
oun or the guns snocessfully worked. Even under 
these conditions the ship could have been fought; but it is 
doubtful if a smaller ship would have been as well placed 
under the circumstances, It will be noted that reference 
has been made chiefly to weight and size; but I am not 
oblivious of the great influence of length upon the 
maintenance of speed at sea. It is well known that in all 
recent designs for H.M.’s ships greater lengths have been 
accepted in proportion to displacement than have ordi- 
narily been adopted. For example, the Edgar class of 
cruisers Will have a length of 360ft. for a displacement of 
7700 tons, as against 315ft. for 8400 tons in the Warspite. 
The Apollo class of cruisers are 300ft. in length for 3400 
tons displacement, as compared with the same length 
for 4050 tons in the Merse class. This increase in 
length naturally arises from the high speeds aimed at in 
recent designs, and it will undoubtedly add to the power 
of maintaining speed at sea. Still greater relative 
length has been given to some foreign cruisers, which, as 
a rule, are more lightly armed than her Majesty’s ships, 
and can therefore be constructed of different proportions. 
And in the mercantile marine, where the vertical distri- 
bution of weights is altogether different from that in 
warships, still greater relative length and narrowness 
are common; but it is the element of absolute length, 
and not ratio of length to beam, which is of the highest 
importance for maintenance of speed at sea. It has 
been proposed that war cruisers should be built 
equalling the Atlantic “ greyhounds” in speed and coal 
endurance, but surpassing them in armament and pro- 
tection. To do this must involve still greater displace- 
ment and cost; and one may well hesitate in embarking 
on such a course, so long as we possess, not merely a 
vast superiority in swift merchant steamers available as 
auxiliaries to the regular fleet, but also larger war 
cruisers than are to be found in foreign navies. 

Il. The influence of freeboard, height of guns above 
water, and disposition of armament upon fighting 
qualities at sea.—The fleet mobilised for the manwuvres 
last year contained specimens of most of the classes of 
armour-clads and cruisers built during the last twenty-five 
or thirty years. Some of the latest constructions—such 
as the barbette ships of the Admiral class, the belted 
cruisers (Orlando class), and the protected cruisers 
(Mersey and Medea classes)—were in company with 
grand examples of the earlier ironclad period, the 
Northumberland and Black Prince, with broadside ships 
of later date, such as the Hercules, Northampton, and 
Audacious, with turret ships of high and low freeboard, 
and with unarmoured cruisers possessing good sail-power 
as well as steam. It was possible, therefore, to make 
very interesting comparisons of fighting efficiency. 
Taking first the question of freeboard, one could 
compare (a) ships of high freeboard throughout the 
length; (b) ships of moderate or low freeboard at the 
extremities, and high freeboard amidships; (c) ships 
of moderate or low freeboard at the fore end, 
but high freeboard for a portion of the length 
to the stern; (d) ships with long poops and 
forecastles, with moderate freeboard between; and 
(e) ships with low or moderate freeboard throughout the 
length, with “ flying structures” amidships for stowage 
of boats and other services. Speaking broadly, the ex- 
perience of August last confirms the conclusion generally 
reached beforehand, viz., that low freeboard forward puts 
a ane limit upon the power of driving ships against 
ahead sea; while it entails a sensible increase in the 
expenditure of power required to maintain a given speed 
in a moderate sea, as compared with the expenditure in 
high-ended ships of similar form and equal size. Low- 
ness of freeboard aft is, of course, Jess important; but 
there were were times during the manceuvres when the 
low after-ends of the Admiral class, and of certain turret 
ships, were clean swept by the sea, and when a greater 
freeboard would have been advantageous, especially as 
regards habitability and comfort. Lowness of freeboard 
throughout the length—as in Devastation and Rupert— 
necessarily intensifies discomfort, and reduces sea-keeping 
qualities. It had been previously demonstrated that in 
the low freeboard turret ships a moderate amount of sea 
made difficult or impossible the fighting of the fore turret 
guns. Confirmation of this view was furnished in August 
last. Those who were present will not soon forget the 
contrast between the Hero plunging along towards Ushant 
against a long smooth swell—12ft. to 15ft.in height—with 
her fore-deck buried under masses of water and her turret 
guns practically unworkable, and the other ships with guns 
placed higher, and perfectly capable of fighting. In the 
Admirals on that occasion the low fore-deck was continu- 
ously buried under broken water, but the barbette guns 
—%ft. to 10ft. above the deck—were not affected. The 
Melpomene, rushing to the front in the chase—and 
placing herself in a position which in real warfare would 
have been certainly questionable—fought her 6-inch 
guns with ease, the Hero having no heavier gun to 
reply with. There were many other cases which 
might be mentioned, illustrating the disadvantages 
of guns placed low, but to these I need not refer. 
Habitability, the power of maintaining speed, and of 
fighting in rough water, are all favoured by good free- 
board. After all has been said about fighting efficiency, 
habitability claims some attention. Comfort to officers 
and men under the ordinary everyday conditions of peace- 
service must not be ignored. A great deal of nonsense 
has been written and spoken on this subject; not a little 
by persons who clearly had no real acquaintance with 
the ships they decried. Tor instance, I have read severe 
strictures on the accommodation, ventilation, and living 
quarters on the Admiral class, for which there was no 
foundation in fact. One gentleman went so far as to 
describe the “ pasty-faced” condition of the crew as 
obvious to the casual observer. He drew upon his 
imagination freely, and described a hypothetical deterio- 
ration that must have been woefully rapid—seeing that 
with the single exception of the Anson, none of the 
Admiral class was in commission more than two months, 








or at sea more thana month. Having lived on board 
one of the class for a month, and carefully inspected all 
pots of the vessel in all weathers, and at all times of the 

ay and night, I emphatically deny the truth of these 
anonymous assertions. The living quarters for the crew 
are excellent in all respects—the officers have good 
accommodation. When battened down for several days 
the living spaces below the low ends are naturally not so 
fresh as when every hatch is open in harbour ; but even 
to a landsman like myself there was nothing to complain 
of seriously, and my cabin at the extreme after end of 
the ship was probably least favourably situated. The 
crew were much better off than the officers when battened 
down, a very large part of them being berthed in the 
main deck battery, where there was always good natural 
ventilation. Some increase in ventilation of the officers’ 
quarters is admittedly desirable, and will be carried out, 
but no such change is needed in the crew space. 

III. Sea speeds and measured mile speeds of warships. 
—In 1877 a regulation was laid down that for the 
future contractors’ steam trials should extend over six 
hours’ continuous steaming; the specified horse-power 
being attained as the mean of the power indicated over 
the six hours. When forced draught was introduced 
about seven years ago, the trials made with it were 
limited to three or four hours, the duration of natural 
draught remaining as before. About four years agoa 
further change was made, the duration of the natural 
draught trials being extended to twelve hours, when the 
season of the year permitted After considerable expe- 
rience this was found that this was an inconveniently 
long time for trial, especially in the shorter days, and 
eight hours has now been substituted. All these trials 
are now made, at least for a typical ship engined by each 
firm, at full load draught; and the ships often have to 
take on board large weights of ballast for the purpose 
of bringing them down. The engineer contractors 
have no responsibility for speed, but guarantee deve- 
lopment of a certain power for a certain period, 
with a certain approximate number of revolutions. 
For years past in Admiralty practice a rough rule has 
been followed, of which I have previously spoken here. 
It assumes that the maximum power likely to be developed 
continuously, for steaming at sea over long periods, will 
be not more than two-thirds, or less than one-half of 
the natural draught power developed on the contractor’s 
trial. And further, recognising the impossibility of 
making any constant allowance for foulness of bottom, 
roughness of sea, or force and direction of wind, it has 
been our practice simply to record tlie speed which the 
reduced power would give if the vessel had a clean 
bottom and were steaming in smooth water. In the 
Navy Estimates for 1890-91, particulars are given for all 
the ships now building, not merely of the contractor’s 
trial speeds and powers, but the approximate speeds and 
powers for continuous steaming under the assumed con- 
ditions of clean bottoms and smooth water. A new 
regulation made about three years ago has given practical 
tests to this approximate rule for the ratio of power 
developed when steaming for long periods to the power 
developed on the contractor’s trial. The Admiralty has 
ordered trials to be made in H.M. ships when newly 
commissioned, and in some cases after years in com- 
mission, extending over ninety-six hours, or such shorter 
time as might be found more convenient. This is clearly 
a severe test, especially in the case of newly commissioned 
ships, but the results have been eminently satisfactory, 
much more than fulfilling the office assumption. In 
Table B, I give the figures for a considerable number of 
ships, but prefer not to give the names. Most of these 
vessels are of quite recent design, but a few are of the 
older types. 








Table B. 
| Results of trials. Saal ava: Pak OO 
LHP contract | Remarks. 
Actual. Contract. ian 
96 | 4237 | 5000 85°0 
96 | 640 900 71°0 
96 718 850 84°5 
76 1807 2300 78°5 
120 815 950 86°0 
96 546 600 91°0 
96 | 565 600 94°0 
73§ | 948 1000 24:0 | - wane 
r ‘ : Stopped on account of heavy 
80 | 2225 2200 | 101-0 }/Stpppest on 
96 | 2195 | 2200 99°8 | 
96 989 1400 750 | 
683 | 4855 5500 88°2 
58 843 850 99°0 
20 735 720 102°0 (Stopped onaccount of weather. 
14 730 720 101°0 _ Ditto. 
96 754 1000 75°0 | 
35 | 545 720 760 | : j 
r.q \ Slowed for 5} hours on account 
904 | 1995 | 2100 95°0 ¢ "of rough weather. 
Slowed on account of fog. 
96 613 1400 44°0 Net time made up. 
96 1123 1400 80°0 
90 685 720 95°0 


An example or two may illustrate what is the effect of 
the explanations given above. The following are the 
results of trials and estimates for H.M.S. Howe :— 


Indicated Speed. 
horse- Smooth water, 
power. clean bottom. 

Contractors’ trials— 
Forced draught F 11,600 ... 16:9 knots 
Natural draught .. .. ... ... 8,200 ... 159 ,, 
Continuous steaming (estimated)... 4,500 0° '';, 


Here we have a loss of 3°4 knots per hour from the forced 
draught trial to estimated working conditions, or of 
2:4 knots from the natural draught trial. Anyone having 
only a superficial acquaintance with the matter might 
speak of the Howe as a17-knot ship, ignoring the fact 
that ‘ forced draught ” is avowedly introduced only for full 
use over very short periods—three to four hours—when 
an emergency arises which makes the gaining of a knot 





or two in speed of supreme importance. But everyone 
familiar with the subject has recognised always the facts 
to which I now invite attention. As another example 
take the case of H.M.S. Medusa :— 


Indicated Speed. 
horse- Smooth water, 
power, clean bottom. 
Progressive trials— 
Forced draught 10,000 19°9 knots 
Natural draught... ... ... ... 6,300 ” 
Continuous steaming (estimated)... 3,500 15f s, 


These vessels were designed to have a smooth water 
speed of 18 knots per hour with natural draught, when 
unsheathed with wood and copper; and it was antici- 
pated that the sheathed ships would be about a quarter 
of a knot slower. The unsheathed Medusa on her trials 
attained 18 knots with natural draught; and the sheathed 
Marathon and Melpomene exceeded 17°6 knots with 
natural draught on their twelve hours’ trials. It was 
estimated that with forced draught—not exceeding 2in. 
of water as air pressure—the unsheathed ships would 
attain 20 knots as a maximum speed, and the sheathed 
ships about 19} knots. In the first trials of the Medusa 
a speed of 193 knots was attained, but the screws then 
fitted were clearly not suited for these higher speeds. 
Other screws were fitted; and with fewer revolutions, 
but the same power, the speed of 19-9 knots was reached. 
These new screws practically gave no better results than 
the preceding screws up to 17 to 18 knots, which covered 
all working speeds; it was therefore decided not to 
change the screws of the other ships. Without any 
change of screws the sheathed Melpomene made 19°6 
knots on her forced draught trial. By circular issued 
rather more than a year ago, the Admiralty laid down 
special rules for the use of the forced draught appliances. 
It has been determined that under ordinary circum- 
stances the air pressure in the stokehold shall not exceed 
din. of water; and this condition was fulfilled during the 
manceuvres. It is further ordered that ‘ forced draught 
appliances are not to be used above the fin. pressure 
except in circumstances of emergency, and then only for 
short periods, when the maintenance of the highest pos- 
sible speed for three or four hours may be of great advan- 
tage.” One result of the use of forced draught has been 
to widen the gap between sea speeds and trial speeds, 
and hence misunderstandings have arisen. But I must 
insist again that the facts have been clearly put before 
the public in official documents, and that our ships in 
this matter of recorded speeds are on the same footing 
as foreign warships. For all practical purposes, the 
natural draught trial speeds are, however, to be preferred 
to forced draught speeds, when comparisons are being 
made, because there may be, and have been, various 
degrees of “forcing;’ and the Admiralty rule for 
maximum air pressure has clearly not been adhered 
to in the trials of some foreign ships. The Medea 
was ordered to be tried late in 1888 as a typical 
vessel of this class. Orders were given that her 
bottom should be perfectly clean and fresh painted at the 
time of trial. These orders were not fully carried out, 
and no anti-fouling composition was applied. The ship 
was also kept afloat for several weeks in the basin before 
proceeding on trial. These circumstances did not come 
to my knowledge until the trials were in progress, when 
it became obvious that some causes of seriously increased 
resistance or waste of power were in operation. The 
trials were stopped and the vessel docked. Her bottom 
was found to be in a rough and dirty state, fully account- 
ing for the unsatisfactory performance. The sister ship 
Medusa was then tried under identical conditions of 
draught and trim, with engines by the same firm, and 
with screws of the same dimensions; the only difference 
was that her bottom was clean. In the Medea, 5800- 
horse power had been required to attain a speed of 16-9 
knots; this power sufficed to give the Medusa a speed of 
17°6 knots, and 5000-horse power gave her a speed of 
17 knots. At lower speeds the difference was equally 
marked. For 13 knots the Medea, with a rough coating, 
required nearly 2000-horse power, as against 1600-horse 
power for the Medusa, with a smooth skin. It will be 
understood that the condition of the Medea was not 
nearly so bad as that of many ships on actual service ; 
and the figures given illustrate the importance of frequent 
docking and cleaning of the bottom in ships intended for 
high speed. They also furnish a strong argument in 
favour of the course taken by the Admiralty in giving 
wood and copper sheathing to a large proportion of the 
new cruisers now building. 

IV.—Special characteristics of warship propulsion.— 
It is very much the fashion to criticise adversely the 
steaming powers of warships, and to contrast them un- 
favourably with those of mercantile vessels. This is 
done without reference to the essential differences 
between the services that have to be performed by war 
and merchant ships, ar recognition of the inherent diffi- 
culties attaching to warship propulsion. Speaking 
broadly, a merchant ship is built and engined for the 
purpose of steaming continuously at certain maximum 
speeds. Passenger steamers are constructed to cover 
certain distances, from port to port, at certain specified 
speeds. In fact, merchant steamers work under fairly 
uniform conditions of development of power and revolu- 
tions of engines, and everything is and can be regulated 
to give the best results under these conditions. Every- 
one on board is accustomed to fairly regular performance, 
and this fact greatly favours economy and efficiency, and 
their regular return to port enables constant attention to 
be given to desirable repairs or adjustments. A warship 
is by no means similarly circumstanced. Assuming the 
simplest case, where she proceeded alone, it will be found 
that she is not so favourably placed. Such passages, and 
most of her cruising is done at low speeds, requiring only 
a small proportion of the power she possesses, in order 
that on occasion she may rush up to a high speed. This 
difficulty becomes greater as the upper limit of speed is 
raised. For example, the Howe can be driven at 9 knots 
for less than 1200-horse power—not one-sixth of the 
power she can develope with natural draught for a few 
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hours. Yet she has to carry about always engines and 
boilers capable of giving her a speed of over 15 knots 
with natural draught, and over 16} knots with forced 
draught. The “waste work” inevitable under circum- 
stances of this kind must be considerable at low cruising 
speeds, although every effort may be made to diminish it 
by using one of the twin-screws or other devices. In the 
Blake and Blenheim, with engines of over 13,000-horse 
power natural draught, four sets of engines have been 
adopted, with special disconnecting arrangements, to 

rmit of throwing out the forward sets when cruising at 
iow speeds. In this great range of power, and small 
development under ordinary conditions, is to be found, 
doubtless, the cause of not a few of the difficulties which 
arise with warship machinery. Such difficulties would 
disappear if the engines were continuously worked at 
high speeds like those of merchant ships. When a war- 
ship forms a unit in a fleet the case is still more difficult. 
It is a grand spectacle to witness the manceuvres of a 
large fleet, and to see these huge vessels changing 
formations while keeping stations accurately. But 
when one realises what is involved, particularly in 
the management of the propelling machinery and 
steering gear, the spectacle becomes even more in- 
teresting. Let me take a hypothetical case, and sup- 
pose the fleet ordered to manceuvre at 9 knots. Every 
commanding officer would be compelled to have com- 
mand of steam equivalent to a possible margin of speed 
of 2 to 3 knots, in order to insure keeping station. This 
may seem little, but it involves a good deal. J will take 
an actual vessel, for which the case stands as follows:— 
9 knots, 1000-horse power, fifty revolutions; 11 knots, 
1800-horse power, sixty revolutions; 12} knots, 3000-horse 
power, seventy revolutions. In order to secure the ready 
command of ten revolutions therefore above the average 
ordered, 80 per cent.. more power is needed to be avail- 
able whenever ordered ; and to have command of twenty re- 
volutions, 200 per cent. margin of powerisneeded. Stand- 
ing on the bridge, and taking observations continuously as 
to his relative position, the commanding officer is fre- 
quently obliged to vary the speed of the engines, 
and the engineer officers have to be ready to obey 
promptly the constant flow of orders from the deck. 
All this is mere matter of course to naval men, but 
to professional men it furnishes ample explanation 
of many otherwise difficult questions concerning the 
consumption of coal or wear and tear of machinery in 
warships, as compared with merchant ships. Take 
another case. A fleet is proceeding, with cruisers thrown 
out as scouts some distance ahead, say at the same speed 
of 9 knots. Let us assume that the Medusa is the 
eruiser. For 9 knots about 550-horse power only is 
needed in her—about one-third of what one of her four 
boilers would give at natural draught, when fully worked. 
Probably, under these circumstances, fires will be banked 
in all the boilers. The Admiral signals suddenly to pro- 
ceed with all despatch in some direction; let us assume 
it to be straight ahead. Now, clearly some time will be 
necessary to work up from 550-horse power to 3500-horse 
power or 4000-horse power, and the regulations provide 
against rapid changes being made in the pressures of 
steam or temperatures of boilers. For purposes of illus- 
tration only let it be assumed that an hour is so occupied 
in working up to, say, 16 knots speed. Then the mean 
speed for the hour of the Medusa would be about 12} 
knots, and although at the end of the hour she would be 
steaming 16 knots, she would only have gained 3} knots 
on the fieet. I commend this short statement to the 
notice of the gentlemen who, during the recent man- 
ceuvres, were so greatly surprised that so-called swift 
cruisers, when ordered to proceed with all despatch, did 
not immediately rush off at full speed, and speedily dis- 
woe in the distance. It is also very important to note 
that in a cruiser employed as a scout, with the fires 
alight, but banked in order to be in a position to rapidly 
raise steam, there can be no equation of the coal con- 
sumed to the power required simply to keep company 
with the fleet. The fact is obvious enough, but is not 
unfrequently overlooked. 

~ones in these manceuvres has led to alterations, 
or rather additions, in certain classes of ships, which may 
be grouped under three heads. (a) Additional ventilation 
has been found desirable, especially to engine and boiler 
rooms placed under protective decks. So far as past 
experience could guide, the arrangements originally 
fitted might reasonably have been expected to prove 
efficient ; but with increasing pressures of steam, greater 
powers, and multiplied auxiliary machinery, further 
ventilation was clearly necessary, and is being supplied. 
(6) Greater facilities for interecommunication between 
engine-rooms and boilers at a low level in the ships have 
been proved to be absolutely necessary for safety and 
good working, and are being provided. Similar expe- 
rience has, I know, been gained in some high-powered 
merchant steamers, Of course, this involves forming 
doors in bulkheads; but with the perfect drill in closing 
water-tight doors now established in the Navy the 
interference with unbroken water-tight subdivision can 
be accepted. (c) Improved arrangements for the trans- 
port of coal from the upper bunkers to the fires in ships, 
with protective decks, have been shown to be desirable 
by the hard, continuous steaming done during the 
maneuvres. This matter had been very carefully 
studied in all recent designs, and it was clearly unde- 
sirable to pierce protective decks more than was 
absolutely necessary. The principle on which I have 
proceeded in the Medea class, and all subsequent 
designs, is to stow at least half the coal, and often a 
larger proportion, in bunkers below the protective deck 
and adjacent to the stokeholds. For the bunkers above 
longitudinal transport has been arranged, so that all the 
coal can be readily carried where required, and dropped 
into lower bunkers near the fires. All these arrange- 
ments stand good; the additions consist of three or four 
additional scuttles on each side, placed within the 
Vunkers and fitted with armour covers. I venture to 
state the facts, as it would appear from same published 





statements that, instead of the simple addition, we had 
been engaged in some reconstruction of the vessels. In 
the belted cruisers similar, but more extensive, changes 
are needed to facilitate coal transport. These have been 
completed already in several of the vessels, and the 
others are in hand. 

The discussion which ensued was not perhaps quite 
worthy of the paper. It was begun by Admiral Mayne, 
who, as the officer alluded to in the paper who had 
described forced draught as “an invention of the evil 
one,” asked leave to open the discussion, and while 
acknowledging that the forced draught might be neces- 
sary in torpedo boats, remarked that the Admiralty 
had issued an order limiting the use of the draught in 
the big ships. Few officers, he took it, would use the 
forced draught even in emergencies with the risk of their 
engines breaking down altogether. Sir E. J. Reed said 
that with nearly all that Mr. White had expressed he 
agreed. He wished it to be clearly understood that he 
would never lend himself to the work of making small 
petty criticisms on ships. He would censure great faults, 
but ts knew too well how great were the difliculties of 
the naval architect to become his carping critic. As to 
the question of size, he did not think there could be two 
opinions; the big ship must be tle best. It had been 
said that he was the apostle of small, short ships; but 
that was only because his ships were really ironclads, 
instead of being only partially protected. Leaving out 
the question of fighting qualities, he had no doubt that 
Mr. White’s new ships would be splendid vessels—the 
best in the British Navy. He was glad to find that the 
nonsense which had been talked in Parliament about no 
more big ships being built was quite dissipated by the 
Admiralty programme. As to what Mr. White had said 
about covering ‘decks being needed, that supplied a 
curious instance of neglecting experience. It had been 
shown in his own time that such decks were desirable. 
Concerning the measured mile trials, he held that great 
misapprehension existed. The measured mile supplied 
the only available absolute standard with which 
to compare the perfomance not only of our own 
ships, but those of other nations. The influence of 
weather was eliminated, and only best coal was 
used. But it was foolish, all the same, to deduce 
a sea-going speed from anything attained on the 
measured mile. As to the Admiral class burying them- 
selves forward, that did not imply danger; they were 
very much in the same condition as the American 
Monitors, which were safe enough with 18in. of free- 
board, while the Admirals had 8ft. or 10ft. But he very 
much doubted, all the same, that the Admirals could 
fight their guns in a head sea; he had heard of one case 
in which a strong bulkhead had had to be built up across 
the deck to keep the green sea out of the barbette. Mr. 
White here interposed, and explained that in that case 
there were no guns in the barbette, which was unfinished. 
But Sir E. Reed did not accept this as a satisfactory 
explanation or excuse; and he asserted that portions of 
the reports of naval officers in command of these vessels 
were kept back from Parliament because they revealed a 
disastrous condition of affairs, so overwhelmed are the 
Admiral class forward. He concluded by expressing his 
satisfaction at the change of policy which permitted 
money to be spent on the naval manceuvres. At one 
time any sums could be had for building ships, but not a 
farthing for experimenting with them. 

Admiral Morant said that he had lived for a month on 
board the Anson; had been three days in a gale on her, and 
endorsed all that Mr. White said in favour of that class 
of ship. She steamed head to sea eight and nine knots, 
and could always have fought her guns. As to habit- 
ability, the after part was stuffy, but certain ventilators 
being replaced, that difficulty was got over, but her decks 
leaked so much forward that the officers there berthed had 
to leave their cabins. The men’s accommodation was 
very good and comfortable, and he understood the decks 
had since been made watertight. He held that every 
man-of-war should be competent to steam full speed 
until all her coals were gone. Artificial ventilation was 
wanted in the stokeholds, but not closed stokeholds, and 
under no circumstances would he fight his ships with 
the stokeholds closed, because his boilers would give out 
just at a critical time. Four years ago he had experience 
of the repeated breaking down of two warships which 
steamed very well with natural draught, but could not 
hold out for an hour with forced draught. 

Admiral Sir J. Willes made a few remarks as to the 
necessity for a steady gun platform, and held that infor- 
mation should be supplied as to the number of rolls 
per minute made by men-of-war. No officer, he thought, 
could ever go into action with forced draught. 

Captain Long said that small ships were political 
necessities. It was held that we must have a ship every- 
where, but we could not have big ships to comply with 
this condition. He thought that the forward bulkhead 
of the superstructure should be made “ ship shape,” so as 
to throw the sea off, with advantage. In case of war he 
believed that men-of-war would always have to be driven 
hard, and that naval officers would always be covered 
with water or covered with coal dust. Size had an enor- 
mous influence on the power of steaming against a head 
sea, and in proof of this he cited his experience with the 
Rattlesnake and No. 81 torpedo boat. 

Admiral Sir Vesey Hamilton held that the man who 
uses forced draught kills the goose that lays golden eggs. 
He held that it was highly desirable that naval construc- 
tors should go to sea and study the performance of the 
ships they built. More practical training was wanted in 
this respect in our dockyards. He was startled to find 
that a ship, which on the measured mile attained 11,500- 
horse power, could only exert 4500 when steaming con- 
tinuously. He was against forced draught as it is now, 
but held that it was in its infancy. He woulduse it if he 
had to run away, but never if he was chasing. 

Captain Baden Powell wanted information as to the 
steering of the Admiral class, which had such straight keels 
that he feared the worst, especially with the example of the 
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Ajax before him, which ship it was not safe to approach 
within half amile. What would be the effect on the draught 
if the funnels were shot away? He would very much 
like to send the constructive department at full speed in 
Admirals across the Atlantic in mid-winter. They would 
gain a most valuable, if somewhat painful, experience, 

The discussion now departed from the ships altogether 
and went off on forced dranght. All the previous speakers 
had, it will be seen, something to say about it. Indeed 
it seems to be the question of the day with naval men, 
Mr. Fothergill followed Captain Baden Powell. He said 
that it should be clearly understood that although a Jin 
draught was got with a fan, that was' really nothing 
more than was got every day with a chimney, and it 
caused no risk. But no boiler would stand a 2in. draught 
with a closed stokehold, because of the rush of cold air 
into the combustion chamber whenever the fire doors 
were opened ; the proper way to use forced draught was 
with closed ashpits. He had steamers running on that 
system for seven years without trouble. He had fifteen 
now fitted in the Indian trade steaming as much as thirty 
days. They gave no trouble. He never exceeded /in, 

ressure, and jin. was what he intended should be used, 

Vith that he burned 20 1b. to 24 1b. of coal per foot of 
grate per hour, and that was enough. But he had burned 
as much as 401b. without trouble. 

Mr. MacFarlane Gray said that much misapprehension 
existed as to what jin. draught meant. It really had the 
natural chimney draught tacked on to it. Each 10ft. of 
chimney would give jsin. of draught, so that a chimney 
of normal height already provided nearly }in., and the 
fans gave another, so that they had lin. really. If any. 
one could succeed in making }in. of fire-clay stick to the 
back tube plate, there would he no more trouble with 
forced draught, and he could not help thinking that this 
would be accomplished. It was the true solution of an 
important problem. 

Mr. Sennett said that he must take the responsibility 
for the engines and boilers built during the time he was 
at the Admiralty. He thought that the words “ forced 
draught ’ conveyed an erroneous impression, “* Mechanical 
draught ” was a better phrase. The chimneys of men-of- 
war were short, and the fans came in to supply the 
absence of length. There was nothing new in the use of 
fans. All the old ironclads had them. The novelty was 
not in the use of fans, but in closing the stokeholds so as 
to compel all the air brought in by the fans to go through 
the furnaces. Inthe case of the Satellite a quite excessive 
pressure had been used. Mr. MacFarlane Gray was not 
right. The }in. was not in excess of the chimney draught, 
because when it was used the air locks in the stokehold 
were always open. Captains had used the fans to excess. 
Thus the captain of the Polyphemus said he was not 
accustomed to work with less than lin., and could not 
get on with jin. 

Mr. Durston, of the Admiralty, said that they were not 
wedded to any system of forced draught, and were now 
carrying out experiments on protecting tube-plates much 
on the lines suggested by Mr. Gray. 

Admiral de Horsey said that as a safety valve was put 
on boilers to prevent an excessive pressure of steam, he 
would fit an equivalent on stokeholds to prevent the ar 
pressure becoming too great. It was a curious thing that 
after all that had been done in the Navy in the way of 
providing closed stokeholds, &c., the use of forced draught 
was now totally prohibited in ships of war, except under 
conditions of great emergency, and then it was only to 
be used for a very short time. 

Mr. Seaton said that he had come to London from the 
North behind a locomotive using forced draught, but it 
gave no trouble; no one expected it would. In time we 
should learn how to make marine boilers which would 
stand just as well as the locomotive did. In the old 
Great Western days, when they first began to use iron 
tubes, an engine would run from Paddington to Swindon, 
and would go no farther. When the engine stopped and 
the furnace temperature fell, the tubes leaked and the 
water ran out. All that kind of trouble had been got 
over. The Admiralty made mistakes in using forced 
draught: They would not use North-country coal, which 
was much safer than Welsh, and they would not design 
their boilers properly for Welsh. The furnaces and com- 
bustion chambers were too small, and the grates were 
too big. If they would make proper boilers they could 
get rid of their troubles. He held that although no 
mechanical stoker had ever been made to answer at sea, 
it was quite possible to devise means by which coal could 
be put into a furnace without admitting a torrent of cold 
air at the same time. Henderson's fire bars, or some- 
thing similar, might be used, which would save cleaning 
fires. As to propellers, it was constantly forgotten that 
the screw which gave the best result on the measured 
mile was not the best in a seaway, and for his part he 
thought the Admiralty propellers were all too small. 

Mr. Martell, of Lloyd’s, held that, seeing how weak 
men-of-war were in their hulls, and how far apart their 
frames were, he was surprised that they held together so 
well, and considered the fact a high tribute to Admiralty 
skill and dockyard workmanship. 

Mr. Yarrow said that if a boiler was properly made for 
the purpose it could be worked with perfect safety up to 
6in. air pressure. The fire-clay protection scheme he 
looked on as worse than useless. 

After a few further remarks by other speakers—Mr. 
Ellis dealing with newspaper reports of structural 
weakness—Mr. White replied. He first dealt with Mr. 
Ellis, who had shown a remarkable thirst for information 
respecting matters in the Navy. In many of the alle- 
gations Mr. Ellis referred to there was not one word of 
truth. A ship built by contract had, on trial, developed 
a vibration, and this was a puzzle to all concerned, until 
it was discovered that certain pillars had been left out, 
and the other ships, which had been properly executed 
according to plan, exhibited no vibration. He protested 
against his ne called upont o account for newspape- 
paragraphs. The Institution might take it from him 
that he should never go one iota below the necessary 
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strength of a vessel of war. As to the possibility of 
fighting guns in the Admiral class in a head sea, he stated 
that the officer had the gun, by means of the machinery, 
completely in hand for firing at the proper moment even ina 
heavy sea. As tothe suggestion that the decks of these noble 
ships would be destroyed by firing the guns, he stated 
that this question had been set at rest by actual work. 
The platforms of these ships were steady. He then 
turned to the questions raised as to obtaining the power 
of high and continuous speed for war vessels—such as 
was possessed by the merchant vessels the tn of 
Paris and the Teutonic. If the qualities possessed b 
these vessels were to be brought into a man-of-war, wit 
her armament and fighting qualities, they must be pre- 
pared to pay the cost of giving coal endurance in addition 
toarmament. Onthe subject of forced draught he should 
say very little, for when his | popes was carefully read it 
would be found that he had anticipated many of the 
objections made in the discussion. An officer, who was 
the strongest opponent of forced draught, was asked 
whether he would prefer to dispense with forced draught 
altogether, and he replied that he ‘‘ would prefer to have 
it and use it only when he thought proper.” 

On the motion of the Chairman, a vote of thanks was 
accorded to Mr. White, and, in consequence of the pro- 
ceedings having been unduly protracted, the paper by 
Admiral Colomb was postponed until Thursday morning. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE PARIS EXHIBITION. 


Sir,—As there is no wrong without a remedy, there must be 
some remedy for being slandered in 7rvth, but it is hard to find. 
May I try and discover one by appealing to the fairness of the 
press in general to correct some misstatements which have been 
made by one of their number, but which he has not the generosity 
to withdraw. 

It was stated in a paragraph in Truth, that exhibitors at the 
Paris Exhibition were being dunned for a testimonial to the 
British Commission, and various comments were made on the 
fact. 

May I ask you to state (1) that no testimonial has ever been 
proposed to the Commission, Committee, or Council; (2) that I 
myself, some months ago, declined to accept any testimonial what- 
ever when, on two several occasions, the flattering suggestion was 
made ; (3) that some of the exhibitors, acting entirely on their own 
initiative, are subscribing to make a gift to the members of the 
staff who did the work and got none of the credit. 

The question is one entirely without public interest, but it is 
hard, pe mn trying to do one’s work honestly, to be accused of petty 
meanness, would not have troubled you had the Editor of 
Truth published even the substance of the disclaimer I sent him, 
instead of absolutely distorting it. A copy of my letter to him is 
enclosed. 

H. TrvEMAN Woop, Secretary, British Committee. 

Society of Arts, John-street, Adelphi, London, March 26th. 





THE VENTILATION OF ENGINE-ROOMS. 


Sir,—Having lately returned to England, I find, on perusing 
one of your numbers, a few weeks old, the statement that ‘‘ muc 
more attention is now being paid to the engine-room ventilation of 
the large liners and mail boats.” However this may be, I venture 
to make a few remarks on the ventilation of ordinary cargo 
steamers. As far as my observation has mn, I consider that 
although the introduction of the three cylinder compound has 
tended considerably to raise the engine-room temperature, yet 
there has not been any corresponding improvement in ventilation. 
On the contrary, the tendency is now to fit cargo vessels with iron 
skylights having exceptionally small openings, and in many cases 
without any ventilators leading to the engine-room. 

I have lately been chief engineer in a vessel of over 3000 tons, 
having triple-expansion engines of 1200 indicated horse-power, 
with two large boilers carrying 160 1b, pressure, yet although this 
vessel was intended for tropical climates, the whole of the fore end 
of the skylight is covered in and forms the galley floor, the 
remaining part being covered with iron, and having four small 
openings about 3ft. 6in, by lft. 8in., which is all that is considered 
sufficient to permit the ae of heated air, &c., from these 
engines, I think I may safely assert that most of the old- 
fashioned colliers of 99 nominal horse-power have larger openings 
in their skylights. To improve matters, the bulkhead between 
engines and boilers was simply gin. wood cleating, which soon 
shrank, leaving large spaces between each strip. Unfortunately 
the above is not a solitary instance. Besides many similar vessels 
I have seen in England, I noticed when coming down the Danube 
some months ago the large number of vessels fitted with iron sky- 
lights having very small openings. 

Not content with roasting us when on watch in the vessel 
mentioned above, the process was continued when off duty, our 
berths leading from a platform on a level with the cylinder covers, 
there being no communication whatever with the deck except by 
the ordinary engine-room ladder, The iron decks had neither 
wood sheathing or awnings, consequently when in the tropics two 
sides of these berths were heated by the sun—that is the top and 
one side—and as the other two, viz., the bottom and another side, 
were heated by the engine-room, the temperature was almost as 
great as in the engine-room itself, yet here we were supposed to 
sleep and have our meals. I need scarcely say that a bath-room 
was pi by its ab 
_ Is it surprising that there is such a constant change of engineers 
in the average cargo steamer, when no pains are taken to provide 
comfortable berths and good ventilation below? When a man finds 
himself uncomfortable on board a ship, he naturally leaves as soon 
as possible; and it should be borne 4 mind that he is indeed a 
most unusually conscientious engineer who, intending to leave at 
the end of a voyage, will in the meantime put forth his best 
energies in the interests of the vessel. There is another objection 
to the above-mentioned arrangement of berths, which, although a 
minor one, is still, I think, worth mentioning. We all know what 
an engine-room ladder is like, especially in port, when there is 
work going on, and perhaps a shore gang working below; but when 
this ladder is the only way to get to one’s cabin, it means living in 
a perpetual state of grease, besides the unpleasantness of spoiling 
clothes—for we do occasionally don the garments of civilisation— 
to say nothing of now and then having friends coming to see us 
when home from a long voyage. 

Having been something like nine years at sea in cargo vessels, I 
can assure you that we do not have a particularly pleasant time of 
it, and not the least of our troubles is the wretched quality of pro- 
visons supplied; but on this pnw so long as ship masters are 
allowed to find the crew in food, and instead of doing so fairly, 
pocket as much as possible—or in the other case, where the owners 
find the provisions, but the steward is allowed to deal out one 
quality of food for the captain's table, and quite another quality 
for the chief engineer’s—these things will Vs no better. I was 
asked a curious question the other day byalandsman. He wished 
to know how it was that so many of the ship masters in a certain 
district were able to purchase so much house property; and as he 








estimated their wages at merely a pound or two per month more 
than a chief engineer's, he did not quite see how it was done. 
However, as I, or rather my stomach, have contributed largely to 
some of this house property, I was able to give a satisfactary expla- 
nation, In howto fl this subject, I should like to add that in 
my last vessel my donkeyman and all the firemen came to me, 
when we called at a Mediterranean port coming from India, and 
respectfully told me they would rather be imprisoned than con- 
tinue to be half-starved. Eventually they were er off, preferring 
to pay their train fare to the North of England, which in several 
cases took nearly all their wages. Comment is needless. Hx uno 
disce omnes. Personally, I was glad enough to leave this vessel, 
and did so at the earliest opportunity, thoroughly out of health 
from the excessive heat. CHIEF ENGINEER, 
March 17th, 





MECHANICAL INSTINCT AND STRENGTH OF BRIDGES. 


Sir,—In your footnote to my-letter in your issue of Novem- 
ber 29th, on the Loa Viaduct, you accuse me of “ puerile 
simplicity” because I suppose there is ‘‘a factor of — for 
such structures. Well 1 am content, knowing that the British 
Board of Trade was puerile and simple enough to fix five tons per 
square inch as a maximum allowable stress in such structures. 

ou further say that the factor in such viaducts will probably vary 
from two to six—I presume you are in earnest, and not perpetrat- 
ing some ghastly joke—and I reply that the engineer who adopted 
such a factor as two ought to be hung forthwith, to prevent him 
doing it again. The builders of the sto Viaduct adopted no 
such murderous proportion, their system of factors of safety has 
been published, and it is reasonable and intelligible, and provides 
for very considerable increase of existing loads, sufficient, I think, 
even for the year 1919. 

To ‘‘Sagna,” writing in your issue of December 13th, I would say, 
first, that experience in corrosion in England must be very different 
to what it is here ; secondly, that while I usually advocate the avoid- 
ance of transverse strains on compression members, and so agree 
with him, I have found many cases in which the work is simpli- 
fied and money saved by allowing such transverse strain and 
putting in extra material to meet it ; thirdly, that I have seen many 
girder bridges in places where trains run at speed, and some in 
places where Westinghouse brakes were suddenly applied, with 
far less lateral bracing than the Kinzua Viaduct possesses, that 
answered satisfactorily during years of incessant traffic; and, 
finally, that while there is a good deal in what he says about rivet 
spacing, I could show him in Victoria structures that are close 
jointed and free from gaps, with not closer rivets than at Kinzua. 

In reply to your leading article of November 29th, I would say 
that you completely misunderstood my position. I am no enemy 
to moderate departures in the direction of safety from mathemati- 
call rane proportions. I would certainly make girders 
slightly more massive near the sea, where salt pervades the air and 
tends to corrosion. But what I complain of, and what you will 
not properly face, is the enormous and unjustifiable variation I find 
sometimes on the side of danger, and sometimes on that of cost, 
stresses of 10 tons per square inch in one case and of less than 
three in another, and no chemical factories within miles. 

In my last I promised particulars of another conspicuous 
example of unscientific design. I now fulfil my promise. It isthe 
largest railway viaduct in this colony, a structure costing over 
£150,000, and which has been claimed to be a model of skilful 
design. It carries a double line of railway, and has ten an of 
130ft. each. The girders are of the Warren or equilateral type, 
and pin connected. Calculations show large portions of the top 
and bottom members to be stressed to only three tons per square inc 
on an average, while some of the diagonals endure 5} tons, a most 
inconsistent state of things; and, to make matters worse, these 
unhappy diagonals have their terminations made in the form 
shown below, a form presenting—as an engineer of considerable 
bridge experience in America recently remarked to me—every pos- 
sible error that could be made in such a detail. I made a series of 
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experiments to find how much weaker this joint was than the 
shank of the bar, and found it 33 per cent. deficient. Thus, the 
effective stress on the diagonals becomes over eight tons per square 
inch, while the horizontal members have only three tons. By redis- 
tributing the metal in accordance with the stresses, and increasing 
the depth of the girder a little, I find it would be possible to obtain 
approximately double the strength without using a pound more 
iron, or complicating the construction in the slightest. Now, what 
do you say to this as an example of “practical” or ‘‘ instinctive” 
engineering ? 

In conclusion, let me say that I value practical experience as 
much as you do, but I value scientific training as well. Both are 
necessary, and neither can stand in lieu of the other. But one 
thing I must insist upon, and that is that scientific training does 
not consist, as you appear to suppose, of a few rules learnt off by 
heart from some engineering cookery book such as Molesworth’s; 
on the contrary, it means a mode of thought, a mental power 
obtainable only by a long and thorough training in the great 
sciences, something not to be appreciated by those who have not 
had such an education. By this training the mind is exercised and 
developed as the body is by a judicious course of gymnastics, and 
rendered capable of grappling with problems that otherwise it 
could merely deal with in a crude and guesswork fashion. Tosuch 
a scientific training undergone, say, between the ages of fifteen and 
twenty, superadd at least seven years of varied experience of engi- 
neering practice, and you bave a properly educated engineer. 
Omit the latter, and you have mistakes of an obvious and 
ridiculous kind, such as those you accuse the unfortunate Japanese 
students of in a recent article. Omit the former, and you have 
errors such as those I have already quoted, and the like of which I 
could quote until you refused space for them—errors great, serious, 
and costly, but not usually obvious to the unscientific public, and 
therefore often escaping the reprehension due to them, though 
sometimes in the end leading to terrible disasters and serious loss 
of life. W. C. Kernot, 

University, Melbourne, February 11th, 





ANEMOMETERS IN DAMAGES BY GALE OF WIND. 


Sir,—Several gales, commonly so called, have swept over this 
district lately and occasioned damages to structures and trees, &c., 
of more or less appreciable or serious extent. The Forth Bridge 
has escaped damage entirely, but some materials were blown off 
from a truck ina passing goods train; the Exhibition had a scaffold- 
ing erecting for a panorama blown down ; and the Royal Infirmary 
had a portion of the outside railings exposed to the S.W. gale 
levelled down. What of peculiar interest is the interpretation to 
be placed on the readings of the anemometers observed here and 
elsewhere in face of these superficial results by storm to structures 
erected on the ground. 

The anemometers at the Inchgarvie Station at the bridge of the 
Forth—Scotsman, March 12th, 1890—indicated pressures at the 
rate of 301b. per square foot—78 miles per hour—for the small 

uge, and 16]b. per square foot—56 miles per hour—for the 
arge gauge. : 

he anemometers at the Paris Exhibition last season—Times, 





March 13th, 1890—indicated that at the top of the Eiffel Tower 
the mean velocities were 23°12ft., 7°05 metres per sec., 15°53 miles 
—or 1°12]b. per square foot—or 25 kilometres per hour ; and at 
the observatory in the city they were only 7°34ft. per sec., or 
4°97 miles per hour ; 2°24 metres per sec.—4 lb. per square foot— 
or 8 kilometres per hour for the period. 

One would expect from these observations that portions of the 
highest edifices or structurgs would have been blown down in pre- 
ference to those at the lowest levels, but here in actual practice is 
seen the anomaly of structures at the lowest stages being damaged 
where the pressure of the ‘gale per square foot would be least. 
Again, one would ostensibly imagine that larger structures would 
suffer from wind more than aon énes would do, but the large 
anemometer says that there is less pressure by wind on it than 
the smaller ones by one-half. This apparently hostile result is 
borne out by there being evidently more destruction by wind on 
smaller objects on the ground than on larger objects higher up, 
and this is also indicated experimentally by the pressure on the 
smaller gauge being nearly double that on the larger gauge. An 
py mr ye of this ae goer be due to the greater oe an 
of length of edge or border to superficial area of square feet in the 
object assaulted, whereby the wind gets more surface of turning 
friction and less surface for the calm centre. 

An anemometer with respect to the action of the wind on it is 
much in the same relation as the surface of the earth is to an 
anticyclone, that is, the most wind is found on the borders of the 
anticyclone, and while the middle of it is taken up by acalm centre. 
Thus, an anemometer of 30ft. square has 120ft. of border for the 
wind to turn over on, and a large space of 900 square feet for a 
calm centre, say of half the area inside this border of outflowing 
wind. But an anemometer of 3ft. square would have, on the 
contrary, only a space of 9 square feet of area for a calm centre of 
half its dimensions, and a length of 12ft. for a border for the wind 
to turn over. So, that as the length of border in the large and 
small square wind gauges would be as 10 to 1, but'the areas for the 
calm centres would be as 100 tol, so therefore the small plate 
anemometer must always indicate two to three times more pressure 
than the larger one from having proportionately more border to 
area. From this it will follow that a more suitable form of 
anemometer would be the circular one, where the lengths of the 
borders would be more approximate to the areas inside them in 
both large and small gauges, and the form would also favour the 
anticyclone motion of the gale of wind. Further, that there would 
be expected to be less wind or gale pressure on solid or filled up 
wall surface of any structure than on any open structure such as 
scaffolding, trelliswork, balustrading, &c. In the former case the 
wind would blow over it, leaving a calm centre inside of less 
pressure than at the edges, and in the latter the wind would pass 
through it with much friction on the sides of the bare poles, 
pillars, &c., composing an open edifice, and there would be no 
calm centre at oye compensate for this. Open structures, like 
scaffolding, would therefore require to be supported by struts to 
withstand any wind pressures, 

Edinburgh, March 24th. W. G. Brack, F.R.M.S. 


THE REACTION OF JETS. 

Sir,—The way in which Mr. Bower answers every question, save 
that to which I want a reply, is almost—but not quite—amusing. 
We do not differ as to the efficiency of reaction wheels, and so we 
need say no more on that subject. I have been so unfortunate 
hitherto as to fail to convey my difficulty to Mr. Bower's mind, and 
he keeps on supplying information which I assure him | have 
almost at my fingers’ ends. I would not have troubled you, Sir, or 
Mr. Bower, if I could have found the — to my questions, or the 
solution of my difficulties in text-books. Now, oddly enough, 
although he does not answer my question, he refers to the precise 

int in replying to another correspondent. Mr. Bower says, ‘‘I 
Sens just shown what the direct push in gone’ weight will be 
upon the vessel A, but that has nothing to do with the pressure per 
square inch, which can never exceed that due to the head 4.” Now, 
this is exactly my cruz. How is this push which is not a pressure 
exerted ? y is it that this push will not show itself on a 
pressure gauge? Iam told that the “reaction” of something 
against the area precisely opposite the jet is equal to A? Mr. 
Bower says this reaction is push, but not pressure. How can a 
fluid push and not press? 

When a is fired the reaction on the base of the bore is 
pressure. ow, in a large gun, not only has the shot to be 
expelled, but some 300 Ib. to 700 lb. weight of powder gas as well. 
Is the reaction in the case of a gun equal to twice the pressure ; 
and, if it is, in what way does it act to push the gun backwards 
without making itself otherwise manifest ? I sketch in here a small 
modification of the apparatus used by Mr. Ewart. Here A is a 
vessel with one flat rectangu- 
lar side B, made watertight 
all round with leather at C C. 
Now, according to Mr. Ewart’s 
experiment, the thrust in the 
direction of the arrow was 
equal tol-77 4. I take it that 
in the apparatus I have 
sketched the effort+ against 
the weight D will be equal to 
(1:77 k) a, where a is the 
virtual area of the discharging 
orifice. If this is so, will Mr. 
Bower explain what it is that 
tends to push B out, and yet 
must not be called pressure? 
E is a bent glass tube; there 
is a force tending to push B 
outwards, but this force cannot raise the water in F by a hair's 
breadth. How is this? Is the reaction confined to some point 
just inside the discharging orifice. If se, why is not the effort 
diffused through the whole fluid? Here I am back at the old 
question which I asked in my first letter, What is the nature of the 
** reaction” which is equal to /? and is xot pressure ¢ 

March 24th. OLD STUDENT. 

















RAILWAY SPEEDS. 

Sm,—I think your correspondent, ‘‘Speedy Traveller,” shows 
neither courtesy nor experience in his letter of the 17th inst. on 
this subject. 

It is, I think, a well-known fact that the speed of a train running 
down an incline, if driven at a speed of seventy-nine miles per 
hour, or even fifty, would fall as soon as steam was shut off, unless 
the incline were one of abnormal steepness. I think Mr. Rous- 
Marten and “‘ E. D. B.” know very well what they say, and I quite 
agree with them, as, I think, will Mr. Stretton and many eminent 
engineers. 

“Speedy Traveller” has evidently never read Mr. Marten’s 
“* Notes,” or he would see that that gentleman has done precisely 
what he suggests, viz., travelléd on all the great lines, and timed 
the speeds by the mile posts. 

I hope you will find space for these few remarks. E. R. 








THomas Gray.—The funeral of the late Mr. Thomas Gray, C.B., 
secretary of the Marine oe homey, Board of Trade, took place on 
Thursday, the 20th inst. at Norwood Cemetery, in the presence of the 
members of his own family and a large and representative gathering 
of his colleagues, friends, and advisers connected with the British 
Mercantile Marine. Expressions of regret were received from 
many unable to be present, includin r. H. G. Caleraft, C.B., 
permanent secretary of the Board of trrade. The floral tributes 
were numerous and beautiful, one in the form of an anchor sent by 
the members of the staff of the Marine Department, Whitehall, 
ee: Sey noticeable, A wreath was also sent by the members 
ef the Mission to Deep Sea Fishermen, of which he was chairman 
of the Finance Committee, 
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Fig. 4—SPAN (75ft.) ACROSS RIVER BLYDE. g 


TRANSVAAL. 


Fig. 2—INLET AND HEAD TANK WITH BYWASH. 
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Fig. 1-BEARERS OR CHA'RS TO CARRY PIPES. 


Fig. 3—TAIL TANK AND WATER CUSHION, OF WHICH LATTER SIDES CAN BE SEEN. 
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Fig. 6—-BROWN'S HILL BATTERY.—TURBINE BY McADAM (42-H.P. TO 90-H.P.), 


Fig. 5—BLYDE AQUEDUCT.—FULL LENGTH VIEW. 
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Fig. 8—-MORGENZON GOLD MINING COMPANY.—TEN-STAMP (900 Ib.) BATTERY AND AMALGAMATING TABLES, &c. 


BY SHANKS. 


Fig. 7—-MORGENZON GOLD MINING COMPANY.—TWO 16-H.P. NOMINAL ENGINES, 
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RAILWAY MATTERS. 


Tue Federal Council on Tuesday had under considera- 
tion the question of the resumption of the negotiations with Italy 
for the construction of the Simplon Tunnel. 


Ir is believed that within the last few days repre- 
sentations on the subject of the claims arising out of the Delagoa 
Bay railway concession have been made to the Portuguese Govern- 
ment by the Governments of Great Britain and the United States. 


Mr. R. J. Bruireron has been cupeinted locomotive 
superintendent of the London, Brighton, and South Coast Railway, 
as successor tu the late Mr. Stroudley. Mr. Billington has been on 
the Midland Railway for some years, and was also chief draughts- 
man at Derby. 


AN important petition concerning the Hudson Bay 
Railway scheme was recently presented to the Minister of Railways 
strongly urging upon the Canadian Government the im of 
guaranteeing the interest on the land grant bonds of the railway 
company in such a manner as the Government may see fit. 


Tue Times’ Vienna correspondent says the Servian 
Government is trying to negotiate a convention with the Rouma- 
nian Government in order to effect a junction between the new 
Nish-Kladovo Railway, which is about to be constructed, and the 
Roumanian State railways. It must be remarked that the Nish- 
Kladovo line has been projected chiefly to serve the commercial 
and strategical interests of Russia. 


Computsory automatic car coupling is the subject of a 
Bill presented to Congress by Representative Flower, of New 
York. The Bill recites that, in view of the numerous idents 


NOTES AND MEMORANDA. 


Tue charred condition of the wooden coverings of the 
steam pipes recently exhumed by the New York Steam Power 
Company, after remaining for several years undisturbed, shows 
that even with such unfavourable surroundings as to moisture, 
pipes conveying steam under a pressure of not more than 80 1b. per 
square inch, are capable of causing gradual combustion. 


Accorpine to the last report of the British Consul at 
Patras, the census of Greece of last year gave a pag ulation 
of 2,187,208, of which 1,133,625 were males and 1,053, ‘emales, 
The increase since the last census was 218,925. Of the provinces, 
the most populous was that known as Attica and Boetia, with a 
population of 257,764; the next Achaia and Elis, with 210,713. 
All the others are below 200,000. 


Tue German Handelsmuseum estimates that the steam 
engines of the world come to ten million horse-power; that these 
use about 12,000 tons of coal per hour on the ave’ ; that gas 
lighting consumes 10,000 an hour; gas engines, 4 tons ; iron 
smelting, 5000; and other metals, tons an hour; other fac- 
tories, tons; and domestic heating, 10,000 tons an hour ; all 
which comes to over 50,000 tons an hour. On the other hand, the 
whole output is 550 to 600 million tons per annum, or about 65,000 
tons per hour. 


At a recent meeting of the Paris Academy of Sciences, 
a paper was read on “Electrical Oscillations in Rarefied Air, with- 
out Electrodes.” It was a demonstration of the non-conductivity 
of the vacuum, by M. James Moser. It is well known that vacuum 
tubes become luminous when near an induction coil in action, The 
author, by enveloping one vacuum tube with another, in which the 





and loss of life resulting from the present system of coupling rail- 
way cars by hand, a Bill requiring all railway companies to equip 
their freight and passenger trains with automatic couplers has 
become a necessity. The Act is to be operative after Novem- 
ber Ist, 1892. The Interstate Commerce Committee may in 
special cases extend the time one year longer. Failure to comply 
with the provisions of the Act subject the offenders in each case 
to a fine of 500 dols. 


A FEW years ago a company, called the Great Southern 
of Spain, was formed in London, to open up the district between 
the east coast and Granada by a line of railway starting from 
Lorca, near the city of Murcia. The main line appears to have 
made but little progress up to the present, but a short branch which 
forms a section of the system from Lorca to the small Mediterra- 
nean port of Aguilas was opened for traffic on Tuesday. This little 
line of 31 kiloms.—19-2 miles—will probably greatly increase the 
importance of the small but commodious port, as it is not only 
now in direct communication with the capital, but is the only port 
between Carthagena and Malaga with any railway communication, 
and is the nearest point on the coast to Oran, Algeria. When the 
main line to Granada is completed—and it is said that half of it, 
to Baza, will be open for traffic by the end of this year—the coast- 
line link between the east and south of Spain railway systems will 
be established. The Times’ Madrid co ndent says the line 
willalso be the means of opening up communication with Gibraltar. 


Ir will be remembered that in February, 1889, a girl 
travelling to London from Aberdeen put her head out of the 
iage window near Beattock station when she was struck on the 
head by a mail bag suspended on the standard of a mail trans- 
ferring apparatus. She had become sick, and in consequence had 
put her head out of the window. The mail bag was knocked 
off the standard by the collision, and the girl, Miss Pirie, who had 
been rendered insensible by the blow, remained with her head out 
of the window, and at Ecclefechan she was in struck by a mail 
bag. She was attended to when the train pulled up at Rockcliffe, 
but she died at Carlisle. In an action against the Caledonian Rail- 
way Company heard last week for £5000 , the pursuer 
held the defenders liable for the accident on the ground that the 
te was erected by them. The defenders denied liability. 
and stated that the ap; tus was supplied and erected by the 
Postmaster-General, and that this was the first time in twenty 
years that such an accident had happened. They maintained that 
the deceased contributed to the accident by projecting her head 
too far out of the carriage window. A model was submitted of 
the mail carriage and of the standard, with the mail bag sus- 
pended. By running the carriage along a line of rail the jury 
were enabled to understand the situation. The jury returned a 
verdict for the defendants by a majority of seven to five. 


At a recent meeting of the French Académie des 
Sciences, M. Georges Rolland, a well-known engineer, read a paper 
upon ‘‘The Trans-Sahara Railway.” He defined the regions of the 
western and central Soudan upon which French commerce could 
reasonably reckor, his conclusion being that nothing durable or 
really useful could be effected in the Soudan without the assist- 
ance of Algeria, while in order to take any effective action in 
Algeria that colony would have to be connected with the Soudan 
by means of a railway across the Sahara. Dwelling upon the 
necessity of a Trans- ra railway from a strategic, political, and 
commercial point of view, he asserted that the route from Algeria 
to the Soudan, although it might be the longest, might be made the 
most expeditious if proper influence was gaj over the Toua 
regs, who holl in their hands all the trade between the Mediter- 
ranean and the western and Central Soudan. In this view he 
warmly ye a proposal made by General Philibert, to send a 
column of men to the Touaregs, with the essentially pacific 
mission of creating a French post at Ti inin, while a second 
post should be established at Amguid, which woald give a political 
and commercial command over the whole of central Sahara. He 
combated the idea of first sending a column to In-Salah, upon the 
ground that it would give rise to great difficulties, which would 
solve themselves once the Touaregs were gained over. His conclu- 
sion therefore was that the only practical and speedy method of 
opening up the Sahara was to construct a light railway by way 
of Ouargla and Amguid. 


Tue London and Crystal Palace Railway Bill came 
before a Select Committee of the House of Commons last 
Friday. Mr. Balfour Browne, Q.C., said that the object of 
the Bill was to incorporate a company to construct a short but 
a line in connection with the railway of the south 
of London. The line, three and a quarter miles in length, com- 
menced with a junction with the Chatham Railway at the Crystal 
Palace high-level station, and terminated with a junction with the 
Brighton Company at West Croydon. The line ran through a 
thickly-populated country. Croydon itself had 200,000 popula- 
tion, and the Thornton Heath and Beulah Hill districts, which 
would be served by the railway, were very —— At present 
West Croydon was only accommodated by the Brighton Company. 
which only took rd gece. re to London Bridge. If the proposed 
line was constructed, passengers from West Croydon and interven- 
ing points would get on to the Chatham system at the Crystal 
Palace and be carried to Ludgate-hill, Holborn Viaduct, and other 
stations in the very centre of London. That ction was 


rarefaction could be varied, finds that the excitation may take 
place without any electrode. If the pressure in the outer tube be 
equal to 760 mm., the inner tube, under the intluence of the coil, 
becomes luminous and of a clear blue colour; if, however, the 
pressure be diminished to 1 mm. of mercury, the air in the outer 
tube becomes luminous and of a pronounced red colour, thus 
reversing the phenomena, 


AccorDING to a paper by Mr. John Aitken, on the 
number of dust icles in the atmosphere of certain places in 
Great Britain and on the Continent, dust condenses moisture before 
the air is saturated. For the same number of dust particles per 
cubic inch, the atmospheric transparency depends upon the depres- 
sion of the wet bulb, being large when the depression is large, but 
becoming small before the depression vanishes. Increase of tem- 
perature also reduces transparency when the number of particles 
remains the same, for increase of temperature means increase of 
vapour pressure. Asa rule, quantity of dust decreases when the 
wind increases. When calms occur dust accumulates. This 
increases the radiating power of the air, so that it cools quickly, 
and fog forms. Thus a fog may be regarded as a sunpented dew. 


Accorpine to the return of the testings made by Mr. 
J: W. Dibdin, F.C.S., at the gas testing stations, of gas supplied 
to the Administrative County of London during the week ending 
22nd March, the quality of the gas was,{with few exceptions, main- 
tained with full quality and purity. On all occasions the illumi- 
nating power of the gas was above the standard. The pressure of 
the gas supplied by the Commercial Gas Company, as tested in 
Nelson-street, E., on the 19th inst., at 8.30 p.m., was 23in. The 
standard illuminating power for common gas is sixteen sperm 
candles, and for cannel gas twenty sperm candles, Sulphur is not 
to exceed 22 grains in the 100 cubic feet of gas. Ammonia not to 
exceed 4 ins in the 100 cubic feet of gas. Pressure between 
sunset and midnight to be equal to a column of lin. of water. 

ure between midnight and sunset to be equal to a column of 
0-6in. of water. 


Own a little branch of the Canadian Pacific road near 
Sudbury, Canada, is a nickel mine that produces more nickel, it is 
said, than the entire market of the world calls for. It is found at 
a depth of about 300ft. below the surface, in a layer of oxidised 
Laurentian rock characteristic of that region. Immediately the 
mineral is hoisted from the mine it is broken up and calcined, or 
roasted, for the purpose of eliminating the sulphur it contains. 
When this process is completed, the residuum is conveyed to the 
smelter. After the dross of the molten metal flows off, the nearly 
pure nickel and copper are blended together, forming an alloy, 
70 per cent. of which is nickel and 30 per cent. copper, which is 
drawn off at the base of the furnace and allowed to cool. When 
cold, the product is shipped to 8 Wales, and Germany, 
where the constituent metals are separated and refined by secret 

rocesses, known only to the manufacturers and saleesy guarded, 

e output of the mine is stated at 4000 tons of nickel annually. 


AMERICAN papers describe a new alloy called ‘‘ Schmied- 
barenguss.” The new metal is described as a composition of pig 
iron, wrought iron, copper and aluminium, bronze alloy and a flux, 
and is uced direct in the cupola without annealing. It is a 
weldable, malleable, soft steel casting to all ap nees. It is 
produced at less = than malleable iron or steel castings, and is 








very t i an geneous, The report of a test is as 
follows :—“‘ Size of test bar ‘225 by ‘512, subjected to tensile strain 
of 26,200 equal to 200,766 lb. per square inch without breaking the 
test bar. nsverse ultimate strength broken at 7232]b. per 


square inch ; length between supports, 12in. Twenty-nine test 
bars that were broken showed a reduction of area of 28 to 67 per 
cent.; elongation per centum, 52°10; resilience, 37 to 45 per cent. ; 
compressive strength per square inch, 200,853 1b.; specific gravity, 
716. Further tests are to be made.” They appear to 
necessary, for the above results look as though they ought to be 
multiplied by a constant, say 0°2. 


Ar the last meeting of the Physical Society a paper 
was read on “ The Villari Critical Points in Nickel and Iron,” by 
Herbert Tomlinson, F.R.S. Villari has shown that the perme- 
ability of iron is increased by tension, provided the mag- 
netising force does not exceed a certain limit, but beyond this 
limit tension produces a decrease of permeability. The value of 
the force for which tension produces no change in the perme- 
ability is known as the Villari critical point. As far as the author 
is aware no previous observer has found a similar critical point for 
nickel, but by confining his attention to temporary eae, 
he has detected such a point with comparative ease. He has also 
examined the variation of the Villari critical points in iron and 
nickel with change of load, and has investigated the influence of 

rmanent strain on these points. The experiments were made 

y the ballistic method, using wires about diameters long. In 
each set of observations the permeability was obtained with various 
loads, the etising force being kept the same, and with each 
load the circuit was closed and opened until the swings on make 
and brake were equal ; this swing was taken as a measure of the 
induction under the given load. Several diagrams accompany the 
paper, in which load and percentage change of permeability are 
pl regard being to sign. The author finds that for 


led unstrained iron the critical value of the force decreases 





rded as of very great importance in the district. This was a 
railway which would have been made long ago but for the fact 
that the three great railways south of London had entered into a 
solemn league and covenant not to make any new lines in districts 
which they called common ground. Such an agreement was quite 
opposed to the public interest, and the only way to break up the 
ring, and secure for the locality the benefit of free competition, 
was for independent persons to come forward and carry out the 
railway. The eost of the line would be between £500,000 and 
£600,000, but this large expenditure arose from the value of the 
land. Evidence was given in support of the Bill, but the Com- 
mittee subsequently threw out the Bill as not complying with 
Standing Orders, 





as the load increases, and that the Villari point is much lower for 
temporary than for total magnetisation. ith a load of 4°7 kilos, 
on a 1mm. wire, the value of the force giving the temporary point 
was 2°8 C.G.S. units. He also found that for a given magnetising 
force there are generally two loads which have no effect on 
the temporary magnetisation. With unstrained nickel the critical 
value of the force is much greater than in iron, being about 


114 C.G.58. units for a load of 10 kilos. on a wire 0°8 mm. diameter, 
and 67 for a load of 6°6 kilos. Fora force of 21 units no critical 
point exists. Experiments on a permanently-strained iron wire 
show that for magnetising forces ranging from 0°03 to 0°3 there is 
no critical point, and all the resulting curves are identical. 
is considerable difference during loading and unloading. 


There 





—— 





MISCELLANEA, 


A successFuL find of coal is reported at Caldbeck. ; 
Cumberland, within about a dozen milet ot Keswick eck, in 


TxE Union Steamship Company’s Royal Mail ste 
Moor, which left Cape Town at 5.15 p.m. M4 the 5th of ome 
arrived at Soianein at 1.45 pe on Sunday, the 23rd inst., her 
gross passage being ys 20 hours 30 minutes 1 her 
steaming time 17 days 16 hours 42 minutes. Pr a 


Messrs. CoLTHURST AND HarpING announce that they 
have purchased from the Millwall Lead Company, the term 
colour and varnish business which has for the past 100 years been 
conducted by Messrs. Pontifex and Wood. This they will can 
on at their recently erected works at Millwall, in conjunction with 
their works at Bristol. 


Some time ago reference was made in our pages to a 
system of disposal of town refuse, and the employment of som: of 
the resulting coke, &c., as materials for purification of the sewage 
of the town by filtration, and as fuel for the drying of slud 
The Messrs. Jagger and Son and Turley, by whom the processes 
were brought out, are, through the Rivers Purification Company 
of Leeds, now offering to dispose of towns’ refuse and purify the 
sewage upon definite and responsible contracts for 6d. per head of 
the population, The town must deliver the town’s refuse to the 
company. : 


Ow Thursday week Mr. Arnold Taylor held an inquiry at 
the Board-room, Soothill Nether, near Dewsbury, with respect to 
taking four acres of land otherwise than by agreement for the 
ee of ar Mery the sewage of the district. Mr. Malcolm 

aterson, M.1,C.E., of Bradford, explained the scheme. Tho 
estimated cost is £11,500, inclusive of the main drainage of the 
district, sew tanks for lime treatment, and land for inter- 
mittent filtration. A special feature of the scheme is the pro- 
vision for taking trade refuse into the sewers in accordance with 
the Rivers’ Pollution Act, 1875, thus striking at the root of rivers’ 
pollution in the manufacturing districts. Soothill Nether is one 
of the districts proposed to be incorporated by Dewsbury, whose 
extension scheme was rejected in its entirety by the Leeal Govern- 
ment Board. 


Tue foundations of the two river piers of the Tower Bridge 
are completed, and’ the caissons removed. The north pier is built 
19ft. above T.H.W., and now awaits the delivery of the steel 
columns to carry the high-level footways, which are in course of 
construction at Sir W. Arrol’s works at Glasgow. The south pier 
is 9ft. above T.H.W. The northern approach is completed, with 
the exception of that part of the vada above the anchorage to 
the suspension chains of the shore span. The ironwork and steel 
of the anchorage is on the point of completion. The anchor girders 
and ties have been surrounded with cast iron subways to admit of 
future painting and examination. The concrete is now being filled 
in round the ironwork. The south approach is completed, with the 
exception of the south anchorage, the iron and steel work of which 
is not yet delivered. The staging is being driven for the erection 
of the suspension chains of the north shore span, 


ge. 





Tue Carpenters Company, who have taken a very 
prominent position in educational matters connected with tho 
building trade, have just concluded a course of seven lectures given 
free in their fine hall in London Wall. This is the fifth course 
they have held, all the lectures being given by men eminent in the 
subject upon which they speak. The total number attending 
having been 3700, which gives an average of over 500 men 
for each lecture, a large number of whom have been seen with 
their note books, &c., and evidently went with the desire to gain 
information. The company will hold in June next their annual 
examination in carpentry and joinery, both practical and theoretical, 
and in connection with it they fone a free library contain- 
ing all the best books on these subjects. Their institute on 
their estate at Stratford has 800 members connected with it, and the 
swimming bath, with warm baths attached, opened last Ju'y, were 
used by upwards of 16,000 persons up to the end of the )ea>. 


Unper the auspices of the British Water-Gas Syndicate 
experiments in stee] melting by water-gas were conducted at the 
Leeds Forge on the 2lst inst. The object of the experi- 
ment was.to prove the utility and economy im time required to 
convert an ordinary charge of pig iron into Siemens steel by means of 
water gas mixed with producer gas, as against the older practice 
of using merely producer or Siemens gas ; and also in the economy 
of fuel required for the purpose. A large number of those 
interested in steel manufacture were present at the experiments. 
They were afforded every opportunity for obtaining samples of 
the gases going into and issuing from the furnace, and of the 
materials used in the charge, and of the charge at the various 

riods of its conversion into steel ; so that by analysis they might 

able to form their independent judgment as to the improved 
action which takes place under the influence of water gas. ‘The 
charge, consisting of 9 tons 6 cwt., was, it is said, completely con- 
verted into mild steel in 5 hours 4 min, 


Tue Admiralty have issued orders for the construction 
of the new second-class cruiser Brilliant to be begun at Sheerness 
Dockyard. The Brilliant is to be built on the slip, which has 
been lengthened by about 80ft. to admit of her construction, 
the Brilliant being the largest and most powerful ship ever ordered 
to be built at Sheerness Dockyard. The proposed vessel has been 
designed by Mr. W. H. White, F.R.S., Director of Naval Con- 
struction, and is to be 300ft. in length, and 43ft. 8in. in breadth, 
with a mean load draught of 17ft. 6in. The Brilliant is to have a 
displacement of 3600 tons, and is to be fitted with triple-expansion 
engines, which are to be capable of producing 9000-horse power 
under forced draught, with a s of 19°75 knots on the measured 
mile, and 7000-horse power under natural draught, with a speed of 
18°25 knots on the measured mile. On a ninety-six hours’ con- 
tinuous trial at sea, under natural draught, the Brilliant is to 
develope 3750-horse power, with a speed of 15°75 knots. The 
Brilliant is to be equipped with two 6in. breech-loading guns, 
six 4°7in., and nine 3-pounder and 6-pounder quick-firing guns, 
together with a strong equipment of machine guns and Whitehead 

rpedoes, 





On Tuesday, at a special meeting of the City Commis- 
sion of Sewers, the Streets Committee recommended the Court to 
concur in the following, namely—(1) that the Brush Electrical 
Engineering Company have way-leave in subways for private 
supply, notwithstanding the contract for public supply might have 
been determined ; 2) that the private supply be exclusive for 
twenty-one years, whether the contract for public supply be deter- 
aa or not ; (3) that, as regarded the remedy of defects found 
on inspection, the penalty should not be enforced if the work of 
repair were commenced within twenty-four hours, and were Pp ° 
ceeded with diligently to the satisfaction of the engineers ; (4) that, 
as regarded the sliding scale, 74 per cent. per annum on the capital 
sunk in the plant and machinery should be allowed for deprecia- 
tion, and 5 per cent. of the profits available for dividend for a 
reserve fund until such fund should amount to a quarter of the 

id-up capital ; (5) that though the purchase of the undertaking 

or public supply at twenty-one years was under the Act, the pur- 
chase of the private supply at twenty-one years should be by agree- 
ment or arbitration ; the purchase of either at forty-two years to 
be under the terms of the Act. In the event of the Court’s con- 
curring in those recommendations, the Committee asked authority 
also to conclude similar terms with the Laing, Wharton, and Down 
Construction Syndicate for another district, The report was 
adopted, 








Marcn 28, 1890. 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—ASsHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwieTMEvER, Bookseller. 

NEW YORK.—IntTERNATIONAL News Company, 88 and 85, 
Duane-street. 














PUBLISHER'S NOTICE. 


* * Nert week THE ENGINEER will be published on THURSDAY, instead 
7 Friday. New advertisements should reach the office not later than 
6 o'clock on WEDNESDAY evening; alterations to standing advertise- 
ments before 8 o'clock on TUESDAY afternoon. 

FORTH BRIDGE, 

#,* Rolled copies ( suitable for framing) of the Four-page Engraving 
of the completed BRIDGE, issued with our Special Number of 
December 13th last, can be had, price 1s., post free. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Yy communicati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to théir desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

Youna Enoiveer.—You can work an incline of 1 in 12 with full and empty 
wagons. You can, if the road is good, work 1 in 20 in the same way. You 
will want a good brake vn either case. 

A. F.—It is not necessary to have served an apprenticeship in order to obtain 
« situation as electrical engineer on board ship. If your references are satis- 
Jactory, you can obtain such a situation if you have sufficient interest. 

M. B. (Kenmure).— The horse-power which a marine boiler can exert depends 
on the draught, the quality of the coal, dc. A good boiler properly fired, 
with a good engine, will give out an indicated horse-power Jor 2hyt. of 
heating surface. Small boilers will be less efficient than this; large boilers 
more efficient, 








ROPE DRIVING GEAR. 
(To the Editor of The Engineer.) 

Sir,—Most of the ropes I have seen in use driving machinery have been 
very much frayed, in some cases after not more than about three months’ 
use. Iam told that some ropes are running very smoothly, the surfaces 
becoming hard and self-protective. Can any of your readers tell me how 
to secure this result ? G. R. O. 





SUBSCRIPTIONS. 

THE ENGIneeER can be had, by order, from any newsagent wn town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers).. .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until Surther notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post free. 
Subscriptions sent by Post-ofice Order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
pig hy meg ee ore, hinges Peru, Russia, Spain, Sweden, 

. .; Borneo. on, Java, an re, £2 Os. 6d.; 
indwid Lie, ae — 

a ADVERTISEMENTS. 

** The charge for Advertisements of four lines and under is three shillingse 
for every two lines afterwards one shilling and sixpence; odd lines ar, 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 

PR os a weekly adverti. ts are ay he ane to this condition, 

for Displayed Advert ts in inary” and ** ial” i 
will be sent on application. ~ — 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIO to standing advertisements should arrive not 
later than Three o'clock on Wednesday afterneon in each week. 

Letters relating to Advertisements and the Publishing Department oy the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER 








MEETINGS NEXT WEEK. 

Tue Institution or Crvin Encineers.—Tuesday, April 1st, at 8 p.m., 
ordinary mecting. Paper to be read:—‘‘ Barry Dock and Railways,” by 
Mr. John Robinson, M. Inst. C.E. At this meeting the monthly ballot 
for Members will be taken. 

Gro.oaists’ AssociaTion.—April 8rd to Sth, Easter excursion to North 
Staffordshire. 

CurmicaL Socirry.—Thursday, April 8rd, at 8 p.m. 
Hydrosulphides,” by Mr. G. H. Picton. 

Junior ENGINEERING Sociery.—Saturday afternoon, 29th inst., by 
permission of Mr. J. Wolfe B , Visit to the works of the Tower Bridge, 
meeting at the works entrance, Little Tower-hill, at three o'clock. Mark- 
lane station of District Railway is within a few minutes’ walk. 
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THE PUBLIC WORKS DEPARTMENT, INDIA. 


Our readers are doubtless aware of. the long-continued 
dissatisfaction which has prevailed among the profes- 
sional service in India known as the Public Works 
Department. This dissatisfaction has recently increased 
to such a degree, and reached such an acute stage, that 
the civil engineers in India have formed themselves into 
an association, and have memorialised Government 
individually, and the Institution of Civil Engineers has 
been presented by them with an address in which their 
grievances are set forth at length. It may be necessary 
to recall facts. 

The Public Works Department was till 1883 one of the 
uncovenanted services of India. In that year the Secre- 
tary of State ordered that, the term being no longer 
applicable to them, it should be dropped. But neverthe- 
less, while the service was nominally removed from the 
ranks, the treatment intended to its officers was so little 
better than before the change that the Civil Engineers’ 
Association has seen fit to make common cause with the 
Committee of the Uncovenanted Service in the matter of 
the claim put forward that the Indian Government should 
protect its servants from the extreme results of the fall 
in silver, and should pay their pensions in the currency 
of their native land. 

But the evils from which the Public Works Department 
suffers are far wider than would be covered by a change 
in the rate of conversion of pensions, and affect the 
efficiency of the service quite as much as they do 
the comfort or penury of its retired officers. The 
Department is charged with the outlay of enormous 
sums, its annual disbursements having risen from 
£10,300,000 in 1873 to £21,337,000 in 1884. The 
revenue derived from productive public works rose from 
£3,900,000 in 1873 to £14,272,000 in 1886, and is steadily 
increasing. Its ——— consists of some 473 civil 
engineers, engaged in England by the Secretary of State, 
and 829 civil engineers engaged in India by the Indian 
Government. These latter are principally natives and 
passed students of the Indian colleges. In addition, 
there are in the same Department 162 Royal Engineers, 
who are considered a necessary military reserve, and who 
are placed “in civil employ by way of training for 
military service,” to quote the words of the late 
member of Council for Public Works. The civil 
element, therefore, composes 82 per cent. of the whole 
body. It will hardly be believed that this 82 per 
cent. has been, and is, absolutely unrepresented 
among the secretaries and deputy-secretaries to the 
Government of India, as well as on the Viceroy’s 
Council, and that the most important resolutions affecting 
their conditions of service are debated and decided with- 
out reference to the body of men concerned, and without 
any one of the large civil body being in a position to place 
the views of the civilians authoritatively before the 
Viceroy’s Council. That this is almost putting a premium 
on outside agitators is one of the least of the drawbacks 
of such a system, and there can be little doubt that to this 
lack of representation most of the evils now affecting the 
Department seem to us to be primarily due. Onnone of 
the “‘re-organisations” which have from time to time taken 
effect in the Public Works Department has any civil engi- 
neer enjoyed the privilege of finally drafting the views of 
the 82 per cent. of his Department for the consideration 
of Government. Nothing can be further from our mind 
than to impute any intentional bias to the military heads 
of the Department, but it cannot be denied thatthe whole 
principle of English institutions is against entrusting the 
destinies of large bodies of men to others who have no com- 
mon interests and experience, and can in no sense be said 
to —— those of whom they are the heads, nor is it 
found that such arrangements ever work well in practice. 
We have verified from the published State papers the 
undoubted fact that, at various times in the last twenty 
years, Viceroys and Secretaries of State for India haye 
stated in the most positive terms that the conditions of 
service of civil and military officers in the Public Works 
Department should be assimilated. In one case this state- 
ment took the form of a positive promise, officially com- 
municated to the civil engineers. In another case it was 
a categorical denial that disparity in pay would be main- 
tained, made in a public letter to Mr. Carbutt, M.P., who 
represented the civil engineering case to the India-office. 
Those of our readers who have had no experience of the 
ways of the official mind, and of the subterfuges to which 
departmental officials will stoop, who would individually 
and privately scorn to repudiate engagements or to deny 
their liabilities, will be astonished to hear that in no 
single respect either of promotion, pay, furlough, or in the 
distribution of those appointments which are considered 
the prizes of the service, is a civil engineer’s career in the 
Public Works Department at all equivalent to that of his 
military colleague and brother officer, while his pension 
rules are not even comparable. These discrepancies, of 
which we publish a tabular statement in another column, 
were felt to be so grave that in 1869-70 the Government 
of India found it impossible to obtain the class of men 
desired by competition in the open market. The Council 
of the Institution of Civi] Engineers recorded its opinion 


that, if the improvements in the conditions of service 
were carried out, there would be no difficulty in obtaining 
a sufficient number of qualified engineers from the open 
market. 

Nevertheless it was decided to establish the Govern- 
ment training college at Cooper’s Hill. The offer of a 
high initial salary—in rupees—attracted a large number 
of the best of the young men who were leaving school 
and contemplating an Indian career. Some chose the 
Cooper’s Hill College as offering better terms than the 
corps of Royal Engineers. One at least of the pass-men 
at Woolwich abandoned his cadetship to compete for 
Cooper’s Hill. Since then the corps of Royal Engineers 
has twice, at least, been recruited from Cooper’s Hill. 
Nothing could be plainer from the terms of the official 
correspondence than that complete equality of emolu- 
ment between the two classes of recruits was intended. 
A fiy-leaf was circulated with the first prospectuses, 
holding out the prospect of a step of promotion about 
every two and a-half years to the new recruits. What 
are the facts now? A reference to the Government of 
India classified lists of June 1889, will show that there 
are seventy-nine assistant-engineers averaging over ten 
years’ service who are not yet promoted to executive 
engineers. Most of these are Cooper’s Hill men, and are 
samples of the fortunate youths whose lot was “‘ envied” 
by the Secretary of State for India at the last Cooper’s 
Hill speech day. That well-intentioned nobleman has 
surely not been informed that at the end of their ten 
years’ service these lucky aspirants to engineering fame 
find themselves still assistant-engineers. If, as seems 
probable, they receive their subsequent promotion at the 
same rate a step every five to six years they will find 
themselves recently promoted to executive engineers, 
first grade, when they are aged fifty, just in time to be 
well within the rule that provides that any officer who 
has failed to reach the superintending grades by the age- 
of fifty is liable to compulsory retirement, on a pension 
which at present is worth £336 a year. 

This splendid reward to our mind hardly bears com- 
parison with the position and prospects of a cabinet 
minister; but, of course, ambitions differ. We should 
recommend those who contemplate entering Government 
service through Cooper’s Hill to make sure that they 
fully understand their conditions of service. The Public 
Works Department of India now stands in very much the 
same position as the Indian Medical Service in 1882. 
The medical men were then lured into the service 
by inducements, which they regarded as promises, 
holding out very much better terms than were 
verified by actual experience. They memorialised 
Government repeatedly, precisely as the civil engineers 
have done, and with as little success. They then formed 
an association, as the civil engineers have likewise done, 
and induced the British Medical Association to move in 
their favour. They made their grievances widely known 
to members of Parliament and the public by pamphlets. 
The medical journals took up the cudgels on their behalf, 
and the esprit de corps of a great profession stopped the 
supply of recruits just as the supply of engineers ceased 
in 1870. The Government of 1883 apparently did not 
think it safe or advisable to start a medical Cooper’s Hill 
—they granted the surgeons’ first demands, placed them 
on an equality with their military brother officers, and 
the two have worked harmoniously ever since. The 
civil engineers stand to-day in a similar position. Indi- 
vidually and socially they meet their military brethren 
as friends and equals; departmentally, they are sub- 
ordinate. The engineers, like the doctors, are a professional 
service indispensable to India; there can be no reason 
for placing them on a lower basis. They have been ruled 
by Lord Kimberley not to belong to the Uncovenanted 
Service, and we are inclined to doubt the wisdom of too 
close an alliance withit. 'The Uncovenanted Service con- 
sists of the telegraph, educational, geological, forest, salt, 
opium, subordinate judicial, police, customs, financial, 
excise, postal, and survey departments. Only the first 
four—and of these two departments are very small in 
numbers—have any claim to be considered professional 
services. 

The sole grievance of these services would seem 
to be due to the depreciation of silver, and the con- 
sequent inadequacy of the pension. They desire an 
inquiry by a Parliamentary Committee, with special 
relation to the unforeseen reduction of pensions. At the 
dinner given on the 14th inst., at the Whitehall Rooms, 
by the U.C.I. and Civil Engineers’ Associations, it was 
announced that this inquiry would be granted. Whether 
this will or ought to affect the civil engineers of the Public 
Works Department is doubtful. Their position has 
already been inquired into by the Public Service Com- 
mission, which issued its report as recently as 1888, and 
its recommendations being that the proposed Imperial 
service should be composed of English Civil and Royal 
Engineers, all, as far as possible, under uniform condi- 
tions of service, they are naturally satisfied with a report 
so completely in line with the past promises to them, and 
| have no wish to be again cast into the crucible along 
with the heterogeneous mass of the Uncovenanted Ser- 
vices. Though the insufficiency of the pension is one of 
the main causes of the stagnation of promotion, it is not 
the only one, as we have shown in our previous remarks ; 
and as we are aware that the Government of India 
is already taking action on the report of the Public 
Service Commission, as Sir John Gorst said in May last 
would be the case, it seems unnecessary for the civil 
engineers to fight their battle over again before a Parlia- 
mentary Committee, to obtain the fulfilment of promises 
made to them as professional men, and stamped with. 
the hall mark of satisfactory precedent and obvious 
justice. We may hereafter have some remarks to offer 
as to the direction which the desirable reforms should 
take. 

THE BLACKWALL TUNNEL. 


At the meeting of the London County Council on 
Tuesday last, it was resolved to “ proceed provisionally ” 
with the tunnel at Blackwall, But the Council is rot 
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yet prepared to “ proceed” very far, and there is a possi- 
bility that, after all, the tunnel will not be made. The 
cost may prove to be too great, or, if not too great, the 
prospective incidence of the burden may not be in 
accordance with the fiscal doctrines espoused by a 
majority of the Council. All that the Council stands 
pledged to do is to expend a sum not exceeding £10,000 
in certain “‘ experiments” designed to test the practica- 
bility of making a tunnel under the Thames opposite 
Blackwall. That there might be no mistake as to the 
state of the case, an amendment has been adopted, 
declaring that, beyond the question of these experi- 
mental or provisional works, the Council does not 
at present “commit itself.” The carrying out of the 
resolution arrived at is entrusted to the Bridges Com- 
mittee, the operations being “ subject to the advice of an 
engineer.of experience in subaqueous tunnelling.” Under 
this advice shafts are to be sunk “ to ascertain the 
nature and difficulties of the soil,” after which the Com- 


mittee is to report to the Council for further instructions. 


To safeguard the matter more completely, the engineer 
conducting the experiments is to report monthly to the 
Bridges Committee the nature of the information ob- 
tained and the progress of the expenditure. All this, it 
should be observed, overrides the original recommen- 
dation of the Bridges Committee, which was that the 
Council should proceed with the formation of the tunnel, 
not provisionally, but absolutely, and that for this 
purpose an engineer of experience in tunnelling with a 
pneumatic shield should be engaged to prepare the 
necessary plans and specifications for carrying out the 
works. On this proposition Sir John Lubbock moved 
an amendment, which was adopted last Tuesday, 
and upon which other amendments were made to accu- 
mulate, so as to form a species of composite resolution. 
It was understood that Sir John Lubbock’s motion would 
embody the suggestions made by Lord Rosebery, in- 
cluding the construction, under the direction of an engi- 
neer, of an experimental length of tunnel with iron 
linings, to the value of £5000. For this purpose a 
pneumatic shield was to be made, and erected in situ. 
The terms of the resolution passed on Tuesday contain no 
allusion to the pneumatic shield, whereas the sinking of 
shafts is distinctly specified. As the Committee is to 
proceed provisionally with the tunnel, and is to be 
subject to the advice of an engineer of experience in 
* subaqueous tunnelling,” it may be supposed that a bit 
of actual tunnel work is to be undertaken. Yet while 
the sum allowed is larger than need be for the shafts, it 
is hardly sufficient for the grander operation in which the 
pneumatic shield would have to play a part. 

If ever this tunnel is constructed its history will 
certainly have been a peculiar one. “ Provisional tun- 
nelling” is something clearly out of the ordinary 
course. If we are to find anything corresponding 
to the scheme now devised, we should look for it 
in the neighbourhood of Dover, where a bit of the 
Channel Tunnel has been constructed, and where certain 
“experimental works” are in progress, including a 
famous shaft. If the London County Council could hit 
upon the coal measures in a shaft sunk at Blackwall, the 
locality would be eminently suitable, and the Council might 
put in a powerful plea for “ betterment”? money. Some 
help of this kind is evidently desired, and if that cannot 
be obtained there is to be an effort to get money from 
West Ham, which is outside the jurisdiction of the 
Council, as well as from Poplar, Limehouse, and other 
contiguous districts coming within the metropolitan area. 
Sending the hat round in this fashion implies some weak- 
ness at headquarters, and the weakness is evidently pro- 
duced by the absence of the coal dues. At the commence- 
ment of 1888, that portion of the coal dues which apper- 
tained to the Metropolitan Board, amounting to 9d. per 
ton, represented more than £300,000 per annum, equal 
to-about 23d. in the pound on the rateable value of the 
metropolis at that time. The cost of the tunnel has 
been variously estimated, but the annual charge is 
reckoned at little more than a halfpenny in the pound. 
If it rose to three-farthings, it is obvious that the coal 
dues would have met the charge at least three times 
over. The loss of this revenue seems to paralyse the 
County Council, and the critical point is being reached 
which was predicted when the extinction of the coal 
dues became imminent. The dilemma is clear. Unless 
some substitute is found for the coal dues, the progress 
of improvement in the metropolis must be checked. 
The rates will not bear more than a certain burden, and 
the load is becoming so heavy that if the County Council 
is to go on with making new streets, widening old ones, 
or tunnelling under the Thames, it must get the money, 
or a great portion of it, from some other source than 
rates pure and simple. 

The difficulty with regard to a subaqueous communica- 
tion between Blackwall and the Kentish shore is therefore 
more of a financial than an engineering character. It is 
absurd in these days of high engineering skill, to suppose 
that such a tunnel as is wanted at Blackwall is imprac- 
ticable, or only capable of being made at an intolerable 
cost. Wesay “such a tunnel as is wanted.” A tunnel 
sunk deep below the river bed is practicable beyond all 
dispute. But then it would be useless, the gradient on 
the northern shore being too steep. Hydraulic lifts 
might be used, but the true remedy is to bring up the 
tunnel to a convenient level. To do this, water-bear- 
ing strata will have to be dealt with. The shafts 
which are to be sunk will show this. But that is no 
reason why the enterprise should be abandoned. The 
pneumatic mode of tunnelling provides for the emergency, 
and an example is afforded by the success with which 
Mr. Greathead has carried a portion of the City and 
Southwark Subway through water-bearing strata, em- 
ploying for this purpose a pneumatic shield. A tunnel 
with an internal diameter of 20ft. is being carried under 
the Detroit River at Sarnia on the Grand Trunk Rail- 
way by means of the pneumatic system, the work going 
on in water-bearing strata at the rate of about 10ft. per 
day at each end, making nearly 20ft. per day in all, At 


this rate a tunnel could be carried under the Thames at 
Blackwall in ten weeks, whereas the opponents of the 
scheme reckon that the time requisite for the purpose 
would perhaps occupy as many years. The County 
Council is in a timid frame of mind. A tremendously 
heavy rate will have to be declared very shortly, and the 
Blackwall Tunnel is looked upon as a sort of last feather, 
or something worse, on the camel’s back. In the mean- 
time the anxious desires of the East-enders are to be 
solaced by the sinking of certain shafts, perhaps supple- 
mented by a little tunnelling. But if some fresh funds 
are not forthcoming we shall probably hear that the 
ground is too bad, even for the pneumatic system, and 
that a ferry will be the proper thing. Still, it must be 
understood that if the County Council really wants to see 
a tunnel constructed at Blackwall—or three tunnels, if 
preferred—there are competent engineers ready to under- 
take the task, and contractors who will send in reason- 
able tenders. The work of course will be costly, but 
there is no reason to suppose that it will be out of pro- 
rtion to the benefit conferred. The land at what would 

e the Kentish end of the tunnel is described by Sir John 
Lubbock as “a steaming marsh;” but it is not likely 
long to remain so, when once opened to the tide of traffic 
which awaits it from the opposite shore. In fact, one of 
the expectations of the Council is that the value of the 
waste land will be enormously increased by the tunnelling, 
and it is hoped by some means to share in the increment. 





THE PROSPECTS OF STEAM SHIPPING. 


AFTER a year or two of prosperity, the prospects of steam 
shipping are now not nearly so bright as they were, and it is 
probable that the more gloomy outlook will in time be 
reflected on the shipbuilding and marine engineering trades. 
It is not so much that the actual rates of freight have fallen 
—though there have been decreases in this respect—as it is 
that there has been a very serious increase in the cost of 
working. The bunker coals for steamers are in many 
instances 30 to 40 per cent. dearer than they were a year 
ago; the cost of the labour employed on board the steam- 
ships is also more; and the cost of discharging and loading 
the vessels has very greatly increased. Not only is the 
latter an especial addition to the cost, but the time taken in 
doing the work at many ports is longer than it used to be. 
Labourers refuse to work the hours they used to do, and 
unless there is large addition to the machinery delay 
accrues, which is most costly. Very serious strikes, too, 
with the delay that naturally accrues, take place from time 
to time. All these causes increase the cost to the steam 
shipping trade; and though there are signs that labour is 
growing more abundant—signs such as the defeat of the 
strikers at Liverpool—yet it will be months before that 
abundance is sufficient to bring about lessened cost for the 
labour needed in loading and discharging. In the mean- 
time steam shipping is growing less profitable, and the 
dividends will fall in consequence, so that it may be expected 
that there will be soon still fewer orders given out for 
steamships, especially of the ‘“cargo-carrying” type, as 
distinct from the “‘liner.’’ In this way, in time, the evil will 
find its cure; and it is also worthy of note that whilst there 
is the delay of the vessels in port, the carrying capacity is 
limited, so That the period of anaes will be Fm than 
might otherwise have been the case. The comparative 
paucity of the orders that have of late been booked for steam- 
ships will have another effect also; they will bring down the 
prices of shipbuilding materials, and thus that fall, when it 
takes place, will bring in some orders. But shipping pros- 
pects seem to point to a period of dulness such as is usually 
felt most keenly in the winter time when navigations are 
closed and employment is limited. In that time of dulness, 
when it arrives, we must expect that there will be again the 
laying idle of many of the older types of vessel—of steam- 
ships which cannot work as economically as newer ones, and 
which thus feel most the pressure of low rates of freight and 
high cost of working. A heavier competition may then also 
be expected from the foreign merchant ships, for many 
nations seem to be very rapidly enlarging their merchant 
navies both by the addition of newand of second-hand vessels. 
The prospect, then, of our shipping industries is far from 
brilliant; but there is one factor in its favour, and that is the 
continual growth of the oversea trade, which takes up from 
year to year a greater tonnage, and which has so far taken 
up the vast tonnage we have built of late. 


MULTIPLE SCREW PROPULSION. 


ALTHOUGH the exigencies of safe marine propulsion clearly 
enough demonstrate the necessity for spreading the enormous 
power required in our largest and swiftest steamships over 
two or more sets of engines, shafting, and propellers, the 
superior propulsive efficiency of twin-screws still remains a 
matter for serious doubt. Exhaustive experiments were 
made in France about four years ago, at the instance of 
M. de Bussy, to ascertain whether multiple screws would so 
interfere with each other as to give bad results in steaming. 
These experiments went to show that, for vessels of suitable 
form, the use of three screws, having a ratio of pitch to 
diameter differing but little from that ordinarily in use for 
vessels having single or twin screws—one in the centre, 
placed just before the rudder, and one at each side, some 
distance in front of the centre one—gives results from the 
point of view of speed very nearly equivalent to two screws 
of the same propulsive surface and immersed to the same 
depth. Whether or not this may be taken as conclusively 
representative of the comparative efficiency of two and of 
three or more screws, there can be no doubt it goes far to 
justify the employment of twin-screws in large full-power 
vessels, even from the point of view of propulsive efficiency. 
Efficiency apart, however, the chief obstacles which have 
hitherto been in the way of the adoption of twin-screws in 
vessels of moderate power have partaken more of a 
commercial than a scientific character. These obstacles 
comprise the necessity for duplicate sets of engines with all 
their various parts and complicated details, the great 
additional first cost, the more expensive up-keep, the extra 
engine-room staff entailed, and the extra space taken 
up in the vessel. Of these several objections, the prin- 
cipal ones—those which relate to extra weight and cost, 
extra space taken up, and extra engine-room staffi—are 
attempted to be met by an invention recently patented by Mr. 
Hugh Dunsmuir, of the firm of Messrs. Dunsmuir and 
Jackson, Govan Engine Works, Glasgow, who are about to 
fit it in two light-draught vessels for Indian river service. 





This is an arrangement for working multiple screw prce 
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pellers by means of one set of direct-acting engines 

athwartship in the vessel to be propelled. Teach oye 
made to drive its own shaft and propeller direct, but th, 
crank-shafts under the several cylinders are connec i 
together by side-rods, on a principle somewhat similar to 
that of the side connecting-rods of a locomotive. The two, 
three, or four cylinders are thus combined into one engine, * 


THE ROYAL AGRICULTURAL SOCIETY'S THRASHING MACHINE 
TRIALS. 

Since the Cardiff show in 1872, no systematic trials of 
thrashing machines have been made under the auspices of 
the | ag Agricultural Society. Prizes are, however, now 
offered by the Society for these machines at the Doncaster 
meeting next year. M may be expected that a good many 
machines will be entered, but it may be questioned whethey 
any very noteworthy modifications of the modern finishing 
machine will appear. As now constructed, the machine jg 
the embodiment of a thousand survivals of the fittest 
methods and means of accomplishing a process which not on] 
varies with the kind of product it has to deal with, but varies 
with every county and country, with the character of the 
summers and harvests, and with perfection or imperfection 
of the farming by or in spite of which the crop is produced, 
The Royal Agricultural Society is offering three prizes, first 
second, and third; but considering the numbers of makers 
who are able to make machines of equal quality, and con. 
sidering that this fact alone will make it exceedingly difficult 
to award with fairness a first prize to a machine which is barely 
distinguishably better than several others to which a second 
prize must be given, it may be suggested that instead of 
giving these prizes or medals, the machines should be divided 
into three classes, according to the number of points they 
receive as a result of the tests. A diploma of the first, 
second, or third class might then be awarded, and this would 
give the world a much fairer and more trustworthy guide to 
the merits of the several best machines than can be given 
now when qualities have to be balanced one against another 
in arriving at a decision as to which of several equally good 
machines shall have first prize; just as at Oxford and 
Cambridge the equality of a number of men in several 
classes is a much better system of recognising merit than 
the selection of a few prize men and wranglers. These 
remarks, although made with reference to the trials of 
thrashing machines next year, ope equally to the trials 
of motors and mills to be tes this year at Plymouth, 
except that it is probably now too late to award by such a 
method. The numbers of motors and mills which will be of 
practically equal merit will, however, possibly be so large 
that it would appear that justice is impossible by means of 
the prize system which glorifies one man and does the other 
thing to the next man who is half a point below. 


THE IRON AND STEEL AND ENGINEERING TRADES AND THE 
TURN OF THE QUARTER. 


WHILsT the quarterly meetings of the iron and steel trades 
have not been held yet, the turn of the quarter for all the 
practical purposes of business has arrived. It cannot be said 
that the past three months has altogether fulfilled the bright 
anticipations that were generally indulged in at its com- 
mencement. At the same time it is satisfactory to know that 
prospects are now brighter than for some weeks past. Alike 
from Glasgow, Barrow, Middlesbrough, and the Midlands, 
there come this week better reports. The shipping season is 
opening, the coal trade dispute is over, and wages questions 
in some other industries have likewise either been, or are 
ae adjusted. The termination of the trouble with the 
Sunderland operative engineers is among the several existing 
encouraging features of general business. Then the Cleve- 
land and Staffordshire blast furnacemen and millmen are 
receiving respective advantages by reason of the average sell- 
ing prices published in each of the districts since our last 
issue.” Some of the large steel firms have been holding their 
annual meetings, and in most of these cases there is an excel- 
lent record, and references to the immediate future of trade 
are touched in hopeful terms. These various circum- 
stances—combined with the continuance of the steady 
activity which has for so long been maintained at the 
engineering works in the various trade centres, even while 
some other de ents have been dull—are quietly restor- 
ing a general feeling of confidence in the metal and mineral 
trades, and it is generally held that the second quarter of the 
year is likely to be a better one than its predecessor. 


AN END OF STRIKES AND LOCKOUTS. 


CoaLowNnERs and colliers are reported to be ready to resort 
to other means of settling wages’ disputes than by closing 
collieries or locking out the coal-getters. At the Conference 
last Thursday between the Committees of both sides, the 
subject was early up for discussion. Much reticence is shown 
in giving information as to the results, and in the official 
account communicated to the press the question was alto- 
gether ignored. It will occur to most people, however, that 
what is to be done in the future is even more important than 
what has been decided in the past. We cannot undo the 
history of the last few weeks; but it is possible to do better 
in the future by acting in the light of the lessons the past 
teaches. It is certainly a significant and promising fact that 
both parties came to the Conference with conciliatory pro- 

sals for settling the wages’ disputes that may yet arise. 

yhat is of further interest and importance, there was no 
serious point of difference between the proposals of masters 
and men. There ought, then, to be little difficulty in arriv- 
ing at a common agreement. One step of great consequence 
has been taken. As a preliminary to peace, it has been 
practically not to disturb the present arrangement, 
except after joint conference by representatives of coal- 
owners and colliers. No movement for reduction or advance 
of wages is to be entertained until the question has been 
fully discussed by both parties. This is said, on good autho- 
rity, to be the outcome of the last ‘coming together,” and 
it is certainly hopeful when the leaders of masters and men 
are equally anxious to “reason together,” instead of stand- 
ing stiffly at demand and refusal. 


ENGLISH AND AMERICAN LOCOMOTIVES. 
WE recently asked The Engineering News to state definitely 


in what respects the American locomotive is better than the. 


English engine. This is what our contemporary says in his 
impression for March 15th :—‘ This is a fair proposition— 
which is more than we can say for certain propositions 
which THe ENGINEER manages to twist our words into— 
and as it does not block out a task which we feel to be 
beyond us, but on the contrary, one which we feel quite 
equal to, we shall endeavour in a later issue to show by facts 
and figures that the American engine is precisely that, @ 





‘better all-round machine,’ This we claim it to be without 
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‘ydice to the many excellent features of English locomo- 
~ vactice, Which we know full well and cheerfully admit. 
ae will only add further, that we shall endeavour to do this 
hip spirit of absolute fairness, and shall allow ourselves some 

wie time before doing so, in order that other duties may not 
- unduly interfered with. Tne Enarneer remarks with 
= sa shade of over-confidence that ‘our contemporary 
will have to obtain some information which he does not now 

ggess concerning what really does take place on an English 
railway,’ but in this it reckons without its host. We have 
tores of such information which it does not know of, in 
at files of THE ENGINEER; we shall rarely need to go 


beyond them.” 
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Hydraulic Motors, Turbines, and Pressure Engines, for the 
use of Engineers, Manufacturers, and Students. By G. R. 
Bopwer, A.M. Inst. C.K. London: Whittaker and Co. 
1989. The Specialist’s Series. 

Mr. BopMER’s book is one which reflects credit on the 
whole of the series. to which it belongs. It is on an 
important class of prime movers, and it is conscientiously 
well done, not simply a compilation. There is net, 
perhaps, much that is new to be said on turbines and 
water-pressure motors ; but an exhaustive treatise on the 
applied theory of hydraulic motors for modern use was 
required, as a great deal of the best of the modern 
information on the subject exists in a more or less 
fragmentary form. 

In the introduction to his work Mr. Bodmer treats of 

the characteristics of the sources of power broadly 
spoken of in the comprehensive term water-power, of 
the general principles of hydraulic motors, and of the 
action of water on curved vanes. He then divides the 
subjects treated in detail under the following heads and 
chapters :—(1) Turbines in general; (2) general theory of 
reaction turbines; (3) losses of energy in reaction turbines; 
(4) the design of reaction turbines; (5) impulse turbines; 
(6) summary of rules and formulas and numerical examples ; 
(7) measurement of the quantity of flowing water; (8) 
descriptions of and experiments with reaction turbines; 
(9) American turbines; and (10) hydraulic pressure 
engines. Most of the readers who have studied the more 
advanced writings on the theory of the several classes of 
turbines here referred to are aware that there are 
numerous cruxes and difficult problems with which some 
writers delight to grapple by mathematical disintegrating 
and integrating methods, making applied theory difficult 
because they refuse to make a practical generalisation on 
certain points which, though important to absolute 
accuracy in hydraulic physics, are of small moment in 
practice. Others skate over these questions altogether. 
Credit must be given to Mr. Bodmer for his lucid treat- 
ment of the subject from a scientific point of view, and 
for the more uncommon thing, which is the scientific 
treatment from a practical point of view. Even in that 
part of his book in which he revels in the mathematical 
treatment of the refinements which lead to the best form 
of blades and guides, he keeps the real turbine in mind 
as much as the mathematical critic, and thus while his 
days under Zeuner bear ample fruit, so that that deservedly 
respected theorist will feel no disappointment, others who 
are not intending to teach theory, but to apply it, will 
find the book a valuable one. It is perhaps more of the 
academic than of the applied hydro-mechanics otder, in- 
asmuch as while the theory is exhaustively treated, the 
constructive details and those which occur with refer- 
ence to the fixings and surroundings of turbines are 
not quite so fully treated or extensively illustrated by 
working drawings; but as those questions which relate to 
the selection of type of turbine for different conditions 6f 
application, the corresponding theory of the design of the 
wheel and guides, the power and efficiency are all 
explained by means of numerical examples aided by 
descriptions of typical turbines in use, the book is of a 
distinctly practical order, and is the best at present 
available for the purposes not only of the student, but for 
use in the drawing-oflice. The book will also be very 
highly valued for the large quantity of experimental data 
which it contains, all of which is carefully selected and 
presented in a readily accessible shape. These experi- 
mental results, it may be remarked, show a remarkable 
similarity in the actual efficiency of several very different 
forms of turbines: and it is not less curious that one of 
the simplest of the impulse turbines, namely, the Pelton 
wheel, or “hurdy-gurdy,” has a very high efficiency. 
Inasmuch as there are theoretically several reasons 
against the probability of a high efficiency for this wheel, 
it may be questioned whether for high velocities of flow 
some point in the theory of impulse wheels has not been 
overlooked. The relative velocities of inflow and of out- 
flow being the same, the wheel ought not theoretically to 
be a good one; but there seems to be no doubt that it 
has a high efficiency, though not perhaps as high as is 
often claimed for it. Mr. Bodmer does not enter into the 
question of what would theoretically be the different 
efficiencies of this wheel at a high and at moderate velo- 
cities of flow, but the simplicity of the wheel makes it 
an interesting subject for investigation. It may be 
noticed that the Whitelaw and Stirratt reaction turbine 
is worth mention in another edition of the book, which 
will no doubt be soon called for. 
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ENGINEERS IN INDIA. 


WE have referred in another place to the question of 
the pay and position of engineers in India. The follow- 
ing statement of facts is necessary to elucidate what we 
have said elsewhere :— 


Comparative Statement of Emoluments of Civil and Military 
Engineers in the Public Works Department. 

(a) Service for pension is from Service for pension counts from 
date of first Commission, in- date of leaving Cooper’s Hill, 
cluding all service athomeor and includes, at most, one 
in India, year’s English training. 


Three years’ British service in A maximum of four years onl 
addition to all leave out of counts for pension out of ail 
India, however Jong, is so leave, including sick leave and 
counted. Have four years’ furlough during entire service 
leave counting for pension in of 30 years, and many C.E.’s 
20 years’ servive, 5 in 25,and can actually count no furlough 
6 in 30, including one year at whatever in their entire ser- 
Chatham, vice of 30 years if they have 

joined the service in India, 


Service for pension begins at Service for pension begins at the 
the average age of little over average age of a little over 


19 years, 22 years. 





(b) Draw in addition to the Civil Do not draw any additions to 
pay of their rank, military their net civil pay. | 
pay as under:— | 


Lieut. ... Rs. per month 70 

Captain... ,, - 140 | 
Mai... 5, as 180 m= 
Lieut.-Col. ,, * 243.8 | 
Colonel... ,, ” 304.6 | 


(-) Royal Engineers in Civil em- Pay on furlough is half-pay at 
ploy draw on furlough a current rate of exchange. 
minimum of £500 sterling There is no minimum, some | 
per annum, officers would now, after ten | 

years’ service, draw £180 a 

year if sent home sick, | 

| 
| 
| 


(¢) Have a widow and orphans’ Have a provident fund to which 
fund, all must subscribe, but with- 
out State aid other than | 

management of the fund. 


(e) Retire on pensions as under :~ Can retire on pensions as under:t 


After 17 yrs. Indian serv., £250 After 19 yrs. Ind. serv. Rs. 4000*t 
” 21 ” ” 365 9? 2 OR a 2 5000*+ | 
i; pe os 500 No corresponding pension. | 
99 «oe ‘ “9 700 No corresponding pensi | 


DOCKS OF NORTH AMERICA. 


From a recent report of the United States Consul-General 
at Halifax, we obtain some additional particulars relative to 
the graving dock! opened there in September last, and also 
the cost, dimensions and materials of other docks in Canada 
and the United States. The site of the newly opened graving 
dock, the largest in North America, is at the northern end of 
Halifax, near the Admiralty dockyard, a very convenient and 
well-sheltered place where vessels of any size can be docked 
at any state of the tide, in all seasons and weather. A quay 
with an area of 10,000 square yards is constructed on the outer 
side out of the excavated rock, upon which is erected a large 
warehouse. Sidings connect the dock with the Inter-colonial 
railway. To construct such a dock at this place, where, in 
order to get the requisite depth of water, an immense amount 
of solid rock had to be blasted, both within the area of the 
dock and outside for a distance of 400ft., so as to open a 
channel to deep water, was a costly undertaking—£207,000— 
of which £14,500 was for the site. The dock is of great value 
to both the British and Dominion Governments, Halifax and 
shipowners in general, this port being the third in import- 
ance on this side of the Atlantic in the number of vessels 
entering and clearing during the year. The number of ocean 
steamers entering in 1888 was 367, with a tonnage of 480,264 
tons; in the first six months of 1889, 223 with a tonnage of 
285,000 tons. 

The following table shows the locality, cost, dimensions, 
and materials used in construction of the principal dry docks 





| of North America :— 




















we SE | Se 25] sé | Original 
Locality. Material. $tc| St! Se | Fs ; 
Sea (Ba Seles cost. 
‘ ae | 2 ae B | 
Ft. | Ft. | Ft. | Ft. | £ 
Halifax .. .. .. ..| Stone 571 | 593} 70 | 100 | 207,000 
Brooklyn, Cramps Wood 5674 | 600 46 | 115)) 62.155 
Brooklyn, Cramps ..| Wood 465 | 500 | 52 | 124} 162,155 
Brooklyn Navy-yard ... Stone 828 | 358 30 | 100 414,725 
St. John’s, Newfound-| | 
TO 5 os ce cop On Pee —j;-— - 124,200 
Quebec .. .. .. ..| Stone 533 | 5344 72 | 100 124,200 
| Mare Island, California; Stone | 438 75 30 | 104 517,500 
Baltimore .. .. ..| Wood 487 | 450 | 45 } 111 75,660 
ae Cramps. . Wood 415 | 480 | 45 | 111 62,100 
Portlan ++ ee «ef Wood j 800 | 425 | 45 | 100) 19 
Portland :. |. :.| Wood | 180 |200 | 40 | sos} 92-100 


Womom 4. we ne cel |= 840 | 365 | 45 | 100 41,400 

ie gat | | 30.) 45}| $1,080 
Charleston Naty-yard Stone 293 | 318 | 30°| 80 | 138,070 
Norfolk Navy-yard .. Stone $261 | 290 | 30 86 195,822 














* Subject to a possible grant of 
an additional pension of Rs. 2000 
(£136 68, 8d.)and Rs. 1000(£66 16s. 4d.) 
for Chief and Superintending Engi- 
neers respectively. Which, however, 
cannot be claimed of right even by | 
them. 

All are paid in Rupees. 


+ Equal at present exchange, £265 
and £335. 


The above statement by no’means exhausts the inequality. For 
the limit of for entrance into Woolwich is one year less than 
for Cooper's Hill College, and the course is one year shorter. The 
average age of young R.E.’s on receiving first commission is a little 
over nineteen; that of Cooper's Hill engineers on first appointment 
a little over twenty-two. The college training of the former costs 
£360—for the son of a military officer—to £490—for the son of a 
civilian—that of the latter about £750. Therefore, as the R.E. can | 
count three years’ English service for pension, his service for the staff | 
corps sterling pension begins at an average age of 19 years 1 month, 
that is three years earlier than the Cooper's Hill engineers. Nor | 
are the t disparities in the total emoluments of a military | 
officer who does not draw consolidated pay here touched upon. | 
The above statement takes into account only the differences | 
between the Royal Engineers’ emoluments and those of the most | 
favoured class of civil engineers, Certain civil engineers appointed | 
in India have far less favourable leave and pension rules than these, | 
although performing identically the same duties. . | 














NOTES IN PARLIAMENT. 


THE following questions have received attention in Parliament 
during the past week :— 

South Indian Railway Purchase Bill.—The adjourned debate on 
the second reading of this Bill was resumed by Sir G. Campbell, 
who thought it would be most Pome ar that those great lines 
of communication should be in the hands of the Government. He 
wished to know what was the policy of the Government in guarantee- 
ing lines in the hands of private companies. He should rather 
like to see the Government make the lines themselves instead of 
offering guarantees to the companies. Some explanation should be 
offered to the House as to what was to be the policy of the Govern- 
ment in the future. Mr. W. H. Smith said the policy of the 
Government was to construct railways in the cheapest possible 
manner to the people of India. There was no further guarantee 
proposed to the House in connection with this question. The pro- 
posal was to tion an arra t under which an economy of 








| £36,000 a year would be effected in the interests of the people of 


India. A contract was made in 1873 under which power was given 
to the Secretary of State for India to determine it in 1890 by 
purchase on certain specified terms. It was in order that the 
Government of India might «vail itself of this power, given in the 
interests of economy to the people of India, that the House was 
asked to sanction this Bill. 

Naval engineer officers.—Mr. Bradlaugh asked the First Lord of 
the Admiralty whether his attention has been called to the state- 


Table showing the Sums drawn by Military Officers who do not Elect for Consolidated Pay, and who ave Employed in the P.W.D. 





Chief | Chief | Chief | Supdg. | Supdg. | 


Supdg. | Exec. Exec. | Exec. | Exec. | Assist. | Assist. 


engineer, engineer, | engineer, | engineer, | engineer, | engineer, engineer, engineer, engineer, | engineer, | engineer, | engineer, 
Ist class. 2nd class.| 3rd class. | Ist class. 2nd class.) 3rd class. Ist grade. 2nd grade. 3rd grade. |4th grade.| 1st grade. |2nd grade. 





Civil Engineer... 2500 2000 | 1800 1600 1350 





Colonel .. .. .. 2804.6 2304.6 2154.6 2065.5 1879.6 
Lieut.-Colonel ,.| 2743.8 2202.4 | 2002.4 1802.4 1752.4 
ae ae — —_ _ | _ — 

ae oe a 


Capeiay..” 57s. _ _ 


Lieutenant .. .. ae — —_ = as 


1100 950 800 700 =| = (600 | 500 | 350 








1684. 6 | 1554. 6, _ _ -- —_— | = 


wis.s! 1498.8/ aas.s8} — | — a 

1340.14 | 1240.14) 1082.10 | - 982.10 | 32.10 eee es, 25 
| | 

783.10 | 690.0 | 640. 0 


1633.10 | 1033. 1 933.10 | 833.10 


615.12 | 565.12 | 515.12 


| 
| 





When pensions similar to staff corps pensions were given to the 
Indian Medical Service, the time for service was fixed at seventeen 
years instead of twenty, on the ground of their late entrance into 
the public service, due to the special training they had to undergo. 
To equalise the civil with the Royal Engineers a similar allowance 
should be made for the same reason, and they should be permitted 
to count at least two years less than the nominal service for staff 
— pension. ‘ 

hat the civil engineers ask for is not any new privileges and 
concessions, but that the meg bypnee of equality between them 
and their military brethren carried out, and that anomalous 
distinctions between men doing the same duties be removed :— 
1) By admitting them to similar pension rules. 
2} By admitting them to the same furlough minimum allow- 
ances, and somewhat similar salaries. 

And these demands are in all respects consistent with the report 
of the Public Service Commission, the first impartial and unbiassed 
inquiry into their case. 








TERE is no dock at present at Sheerness Yard long 
enough to take a ship 300ft. in length, like the Brilliant now about 
to be constructed, but a proposal has been submitted to the 
Admiralty for the enlargement of No. 2 Dock so as to make it 
capable of accommodating second-class cruisers. 





t The full pension admissible under the rules is not to be given as a 
matter of course, or unless the service has really been approved. 

(1) If the service has not been thoroughly satisfactory, the Local 
Government should make such reduction in the amount of pension as it 
thinks proper.—Civil Pension Code, Chapter IX., Section 69. 

“ The full pension admissible under the Code is not to be given as a 
matter of course, but rather to be treated as a matter of distinction.”— 
Secretary of State, No. 319, dated 21st August, 1879. 

So that even these pensions are liable to reductions, and it was on this 





clause that Sir Horace Davy’s opinion was based, that whatever moral 
right the Civil Engi s had to pensions iy sterling, the right of action 








in a Court of Law was barred, 


ment in the Globe of Thursday last, ‘‘ That in consequence of the 
scarcity of engineer officers at the various steam reserves, the 
Admiralty are seriously considering the desirability of re-employing 
the most efficient probationary assistant engineers at the college 
at Greenwich before the completion of their studies ;” and to the 
statement in the Civil Service Guide, ‘That it is not possible yet to 
fix the date of the intended examination in June for candidates 
from the technical colleges for the appointment of probationary 
assistant engineer, as up to the present only one candidate has 
expressed his intention of coming forward to compete for the ten 
vacancies offered by tre Admiralty ;” whether the statements were 
true; and whether he could give the House any further informa- 
tion as to the supply of engineer officers. Lord G. Hamilton: The 
Admiralty are not considering the desirability of re-employing the 
probationary assistant engineers at the Royal Naval College before 
the completion of their studies; but should. their services be speci- 
ally required they would be withdrawn from the college for 
appointment to ships, as has been done in former years. The date 
of examination of candidates from technical colleges has been 
recently fixed to commence on Thursday, the 29th of May next, and 
a satisfactory number of applications—viz., twenty, have been 
already received. I have nothing to add to my previous state- 
ment that an adequate supply of candidates for the engineering 
branch of the naval service can always be obtained. 








YeEsTERDAY the honorary freedom and livery of the 
Turners’ Company was conferred on Sir John Fowler, Bart., and 
Sir Benjamin Baker, K.C.M.G., “‘in recognition of their distinc- 
tion and eminence as engineers, earned by many great works at 
home and abroad, especially the design and construction of the 
Forth Bridge, one of the greatest triumphs of British engineering 
in the Victorian age.” The ceremony was held in the old Council 
Chamber at Guildhall, under the presidency of Mr. Burdett- 
Coutts, M.P., Master of the Turners’ Company. 





1 THe ENomverr, 28th February, 1890, page 172, 
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THE EXHIBITION AT THE AGRICULTURAL 
HALL. 


(Concluded from page 246.) 

FURTHER inspection confirms the impression that this 
Exhibition contains a high percentage of things both good 
and new. 

The Alldays and Onions Pneumatic Engineering Company 
shows, running, a pressure or exhaust blower, which has lately 
been improved by the addition of a vertical inlet channel 
with the orifice protected by perforated metal, for preventing 
small objects from being drawn in and choking the fan. The 
latter, which has a large number of double curved blades, all 


the working parts being of steel, is evidently very powerful | 
for its size. This company also exhibits in action the pnev- | 


matic hammer shown by the accompanying woodcut. The 
air cylinder is made to reciprocate between guides continually 


| 


by the belt-driven crank-shaft. The piston, rod, and head, | 


are in one piece, the latter being firmly clamped against the 
guides by a wedge when not required for work. In that case 





PNEUMATIC POWER HAMMER. 


the cylinder merely draws in air from the front and exhausts 
it at the back. Depressing the pedal has the effect of taking 


off the wedge and releasing the head, when the air is com- . 


pressed alternately above and below the piston, causing 
the hammer to strike a blow of more or less intensity in 
direct ratio to the amount of depression of the pedal; and 
when the most powerful blows are struck the head travels 
twice the distance of the cylinder at each stroke. 

The stand of the Weymersch Electric Battery Syndicate, 


of them will maintain ten 10-candle lamps for eightean hours. 
On the stand a “c.c.” motor for ventilating is run at 


| 2200 a minute off two batteries in series, giving 10 volts. 


10 ampéres. A ‘planet’ are lamp of 45 volts 6 ampéres is 
maintained by six batteries in series, and twenty 25-volt 
5-candle incandescents by five batteries. Messrs. Pyke 
and Barnett’s spark transformers with Giessler tubes 
are worked by two standard batteries; and the Alldays and 
Onions Co.’s office is lighted by an 8-candle lamp, fed by 
three of the small portable batteries. It is claimed for this 
battery, which is made at Silvertown by the Telegraph Works 
Company, that, though not competing with large installa- 
tions, it affords a cheap light, and the current is of such low 
tension as to be harmless. 

The Thomas gas lamp is of the Wenham type, but has the 
advantage of being adaptable to existing fittings. The flame 
heats the air drawn into the regenerator, of annular section, 
through small holes, while at the same time the resulting 
gases give up most of their heat. A certain quantity of air is 
also admitted by small holes below the flame for balancing 
the pressure of that admitted above, and thus flattening the 
flame. It is claimed that this lamp gives 50 per cent. more 
light than the same quantity of gas burnt in batswing or fish- 
tail burners consuming 6ft. per hour, that the combustion is 
so perfect that ceilings are not discoloured, and that there is 
no danger of choking. 

The annexed cuts illustrate Heim’s Helios fire-place 
stove, which affords a visible fire with such perfect 
combustion that no smoke is seen when the air becomes 
heated twenty minutes after lighting. A is the fire-box, 








TELESCOPIC BUCKET FIRE EXTINGUISHER. 


B the hopper, D the exit flue, E the air register, F the 
charging chamber, P P rollers on which the ash-pan S runs for 


of London, is lighted by Maquaire’s Alpha arc, and also by being drawn out, and R the grate, while the tubes CC, at 


WEYMERSCH BATTERY. 


incandescent lamps, maintained by a new battery with 
carbon and amalgamated zinc plates immersed in cells, each 
divided by a porous diaphragm, and containing, the one a 
secret depolariser, and the other acidulated water. A small 
size of this battery giving 4 ampéres at 6 volts is made for main- 


taining a 6-candle incandescent lamp. It contains four | 


couples, and costs retail 30s., the zincs being said to 
last for 300 hours of continuous lighting. The annexed 
sketch, in which C represents the carbon, and D the zine 
plates, E E being the partitions, shéws the larger or commer- 
cial form of this battery, at least two of which it is advisable 
to use for an installation. The carbon plates, 9in. x 6in. 
x 4in., are cut from the deposit in gas retorts, while the 
amalgamated zincs, 7jin. x T}in. x gin. weigh 3 lb. 11 oz. 
each. Each cell contains one carbon and two zines, the former 
separated from each of the latter by porous plates E E, which 
constitute a porous cell for each of the carbon electrodes. Each 
of the cells is connected at bottom with an ebonite pipe ter- 
minatingin atap. Similarly the outer cells are connected, 
so that, on filling one cell, all the cells are filled quickly and 
equally, the level being shown by a gauge glass. The porous 
cells take 1} gallon of “depolariser;” and the outer, four 
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swung over a garden wall, so as to permit of escape that 
way in case of danger; or it may be lowered down on to a 

for repairs. He has also brought out a patent collapsi 
packing case, in which the sides, united by split pins, g 
secured by a sealed cord or wire, pack into one-fourth the 
compass for “ return empties.” 

Electrical engineers would save much waste of sulphuric 
acid, and their men many a burnt hand, by the use of 
Brangwin’s carboy tilter, the action of which is clearly showy 
by the annexed figure. The remaining cut illustrates g 











BRANGWIN'S CARBOY TILTER. 


cheap and simple jack, by the same maker, for lifting the 
wheels of vehicles off the ground. It has no rack, but acts in 

the same manner as one form of blind cord 
ee in which a kink is given to the 
cord by its guide being thrown out of line 
with it. In the jack, the crutch-shaped 
head is placed under the axle, its rod being 
raised to the required height. A stroke is 
then made with the pump-like handle, 
working on swing links, its socket catching 
the rod at two points, out of the same 
straight line, and so raising it. As this jack 
is made entirely of cast iron, with next 
to no fitting, it is ridiculously cheap. 

A universal stove-pipe joint, has lately 
been brought out and is now exhibited by 
Mr. Walter Stenning. The three sections 
BRANGWIN’S in the centre are connected together and 
| CARRIAGE JACK With the remainder of the pipe by beads, 

so as to be capable of turning one in the 

other, so that with this combination a bend with any angle 
up to 90 deg. may be formed. é 

Besides the chain gas tongs recently illustrated in these 


’ 
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. HEIM’S “HELIOS” FIREGRATE. 


the sides of and above the grate, are for drawing in air free 
from contact with the fire, and discharging it warmed. A 
model is also on view of an arrangement, as carried out in 
several of the imperial residences of Austria, for heating a 
large building by one furnace. 

Harry Hunt and Co. show in action the “ Hygiene,’ open 
or close ventilating stove, in which it is apparent through 
the mica panes that the combustion is very perfect, 
thanks to the air being heated, while there are mecha- 
nical arrangements for shaking the bars and raising 
the grate so as to reduce the size of the fire-box. The 
annexed cut shows a highly ingenious arrangement, 
brought out by Messer and Thorpe, for keeping always ready 
a supply of water to extinguish fires on their first outbreak. 
The cisterns are of various sizes, and got up in different styles, 
so that they may remain in any room, while their purpose is 
dissimulated. The lid fitting air-tight, is secured by a seal, 
only to be broken in an emergency. The buckets are of uniform 


| size, but, being conical, fit into one another so as to form a 
| nest. Each bucket is drawn up in succession ready full of 


times that quantity of water acidulated in the proportion of | 


one sulphuric acid to 40 water. The maximum discharge 
15 ampéres. The E.M.F. when giving off the above current 
is 7°8 volts, the internal resistance being 3 ohms. One 
charge is said to last eighteen hours; and the zines, 
300 hours. The amalgamated zinc costs 3$d. per Ib. 
including terminals; and the zincs do not require re- 
amalgamation unless more than 15ampéres are taken from the 
battery. The battery of six cellsis sold retail for £7; and two 


water, thus saving a great deal of time in dipping to fill. 
To prevent the pump action, that would otherwise be exerted, 
by drawing up each successive bucket, on that below it, the 
ends of the handle are so turned that, though they pass in the 
guides when the handle is raised, as in the action of drawing 
out the bucket they are securely locked in notches when the 
handle is lying down. The cistern holds enough water to fill 
the number of buckets it contains; and, by making the bottom 
with a well like a bucket, all the water is drawn up. 

Mr. Mitchell makes a jointed ladder that may not only be 
converted into a fire-escape and a pair of steps, but also 


pages, Messrs. Ramsay and Hickman show another type, 
with shifting pivot, for giving a variable opening of the jaws. 
This firm also exhibits a small lathe, in which the slide rest 
slides in a groove in front of the bed, so as to allow the 
poppet to pass it, and come quite up to the mandril. — 

The manager of the Exhibition, which will remain open 
till the 29th inst., is Mr. Harry Etherington, and the secre- 
tary Mr. Alfred Blackman. 








THE CIVIL AND MECHANICAL ENGINEERS’ SocreTy.—Last week 
the members of the Civil and Mechanical Engineers’ Society paid 
a visit to the P. and O. steamer Victoria, now lying in the Royal 
Albert Docks preparatory to starting for Australia. The members 
were met at the station by Captain Angove, the marine superin- 
tendent of the company, who conducted them on. board, — 
they divided into two parties, one going with the chief officer, = 
the other being under the care of the chief engineer. | 
Victoria is 466ft. long, 52ft. beam, and 87ft. deep, with a registere: 
tonnage of 6268 tons. Her engines are of the triple-ex — 
type, with cylinders 40in., 63in., and 100in. diameter, by - t. 
stroke, indicating 6500-horse power. The boilers are six in ert 
double-ended, with three furnaces in each end, and burn 1 = 
of coal per indicated horse-power per hour, at a pressure of 150 . 
on the square inch, or 110 tons per day of twenty-four hours w 7 ~ 
a speed of 14 knots per hour. e vessel carries 178 first and 16 
second-class passengers, or 2700 men as a troopship, on her woe 
and lower decks, with a crew of 150 men. The Victoria is ora 
throughout with the electric light, having some 500 glow “The 
in all, which are fed from dynamos in the engine room. "3 
cranes are worked by hydraulic power, supplied from a Book anc 
accumulator in the engine room at a pressure of about 1 Ib, per 
square inch, 
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THE ACCIDENT ON BOARD H.M.S. BARRACOUTA. 
(Continued from page 245.) 


Mr. W. J. Harris, Coroner for the Sittingbourne district of 
Kent, resumed the en 4 upon the victims of the Barracouta 
accident, at the Fountain Hotel, Sheerness, on Thursday, the 20th 
inst. ‘he Coroner was assisted by Mr. 'T, A. Crompton as Assessor. 
Mr. Manuel (ex rt), Mr. Baker (solicitor), Mr. Durston (Engineer- 
in-Chief of the Navy), and Mr. Spyer (of the Engineeri part- 
ment, Whitehall) attended on behalf of the Admiralty; Mr. 
Parker (expert), Mr. Ince (solicitor) and Mr. Denton (assistant 
eneral manager of the Palmer Shipbuilding Company), attended 
99 inquiry on behalf of the contractors for the boilers and 
machinery. . - “ 

The examination of Mr. Batey, who was in charge of the men in 
the port stokehold on behalf of the contractors, at the time of the 
accident, was proceeded with. In reply to Mr, Baker, he said: I 
believe the accident happened about 8.30 a.m. on February 7th. 
L have. been to sea, and present at several contractors’ trials of 
machinery. The men are always hampered a little for the first 
half-hour. It was no worse in the Barracouta than any other trial 
1 have attended. It is dangerous to have too much water in 
the boiler, because it causes priming. I should consider Qin. 
was too much; that’s what we had when we commenced, In 
applying the spanner to the blow-off cocks at the bottom of the 
ship, the cock is so fitted that when it is open the spanner cannot 
be drawn out of position. These spanners generally have cross 
handles attached, and it is very much in the way of the stokers 
and others passing along the sides of the boilers to the different 
stokeholds, At the beginning of the trial it is rather awkward to 
blow off the boilers on account of the traffic, and the men have to 

t used to their stations, I did not consider it necessary to blow 
the water off, because I considered I had a better way of doing it. 
There were more men in the stokehold than were really workers, 
and whose duties I did not know. 

By Mr. Manuel: If I had seen danger I should have done my 
best to keep the passage clear. I adjusted the feeds. Suppose 
the levelling valve between the two tanks was shut together with 
the valve on the middle bulkhead of the main feed were shut, I 
could not adjust the feeds without using the auxiliary donkey, to 
any great extent. My orders were to keep 2in. or 3in. of water in 
the port midship glass aft. This refers to starboard as well. To 
the best of my belief, if you have lin. of water in the after glass of 
the middle bulkhead of the port boiler there would be gin. of 
water showing in the forward glass. I had no orders to keep up to 
153 lb. of pressure. I gave no instructions to Mr. Fielder to keep 
any amount of steam ; I expect he got his orders from those above 


me. 

Mr. Fielder was here called, and in reply to Mr. Manuel, he 
said he received no orders from Messrs. Palmer’s representatives 
as to what steam he should keep up. No other person received 
orders from the contractors so far as he knew. 

By Mr. Burnet (a juror): I did not consider myself under any 
orders of Batey ; but if I were in the stokehold and he wished any- 
thing carried out so far as the furnaces were concerned, I should 
do so. Batey could ask the stokers to do anything ; and if they 
declined to do it, he could refer to me. Mr. Hall’s deputy should 
be in the stokehold all the time. Batey said he would not consider 
himself in a position to , pi any order to Mr, Fielder; but he 
believed that officer would carry out cf — he made to him. 

Replying to Mr. Manuel, Batey said: The safety valves lifted 
between 154]b, and 1551b. of steam. I had orders by telegraph 
to keep full power steam, and I kept it just under 154]b. The 
safety valves lifted a number of times, and the noise would be 
heard on deck. 1 considered it right to make Gibbon acquainted 
with all the valves and cocks in connection with the donkeys. To 
the best of my belief the ash-pit dampers were put in for a minute 
or two, and after that they were taken out and put in their place. 

After the accident, I have not the slightest complaint to make 
with regard to the actions of the engineers, stokers, or anyone 
under the Admiralty. 

By Mr. T, A. Simmons (a juror): Who was really in charge on 
behalf of the Government! I cannot wnleocend this divided 
responsibility. 

Mr. Durston said that Mr. John Hall was really responsible, 
because he represented the Steam Reserve. His deputy was in 
the stokehold during the whole of the trial. 

By Mr. Ince: I have been in Messrs, Palmer’s employ about five 
years, and have been on at least a score of trials of ships, many of 
them Government vessels. I was at the test of the steam pipes, 
and they answered the pressure satisfactorily. I blew the gauge 
glasses both before and after the trial commenced. I do not think 
the lever working the gauge glasses could have been moved 
without me seeing it. When I went into the stokehold after the 
accident everything was as I left it, and every cock was open. The 
time of seeing the glasses before the accident and after was not 
more than four minutes. On starting the fires in the morning 
there were about Yin. or llin. of water in the boilers. After 
the stop valves were open, and all the auxiliary engines connected 
with the ship were started, there was necessarily a certain amount 
of waste. We kept the donkey working slowly round after the 
main engines were started until I had from 2in. to 3in. of water in 
the glass, Until the donkey was running at the proper feed the 
water must be falling. When we got down to the proper working 
level the boilers were adjusted, at ten minutes to eight; after that 
I don’t think the water varied half an inch. After the accident 
the donkey in the port stokehold worked about the same speed as 
before the accident. We always had plenty of water in the feed 
tanks; but I can’t say whether they were overflowing in the early 
part of the morning. It is not my duty to leave the stokehold to 
see to the feed tanks. It is not unusual for steam presstire to vary. 
I explained the valves to Gibbon. 

By the Assessor: Both Normandy condensers were working 
with the idea of making fresh water. ‘I believe they were working 
from the time we left the harbour until we returned. I am here 
without fear or favour, and have nothing to fear. I am willing to 
answer any straight questions you put to me, but I can’t account 
for the exact time. 

By the Assessor: I have nothing to do with the Normandy con- 
densers ; there was no necessity to put the auxiliary feed on. 
I don’t understand you, as I do the other gentlemen. Give me 
a ——-. and I'll answer you. ; 

he Assessor: 1 am endeavouring to do so. I have no wish to 
confuse you. Witness: I must confess I don’t understand all your 
questions, 
<< Coroner: You should tell me if you don’t understand any- 
ig. 
nots - examination continued : [I don’t know how long the 
Normandy condensers were working. If the tank is full, it must 
overflow, 

Mr, Burnett, a juror: I am no engineer; but I think he has 
made this matter remarkably clear. 

‘ 3y Mr. Manuel: To the best of my belief, the glasses on the 
eed tanks were full when the boilers showed three inches, There 
was about a foot in the glasses when we commenced to adjust. 

By Mr. Burnet: I fitted the water gauges, the size of which is 
Specified by the Government. J merely fit them. 

, Commander Osborne, in reply to Mr. Baker, said he did not 
a the safety valves blow off. “Had they done so, he would have 
eard them. “He was in the engine-room two or three minutes 
“— on. 
ichard Collins deposed: I am a leading stoker belonging to the 
watipe Steam Reserve, and was one of the party told off for the 
I Tracouta. I was on duty in the port aft stokehold from seven a.m. 
te standing between the port wing furnace and the passage way 
pried eight and nine, when I heard a scrambling in the forward 
stokehold. I made my way there, and sawa sudden burst of flame 
in the aftstokehold. In the passage I met Saxton coming towards 
me, I said, “Joe, you cannot come this way,” and he replied, 





‘* By God, you can’t come this way.” Three of us fell downina 
heap. I was the first to get up, and said I could not’stop any 
longer because I could not get my breath. I put my arms across 
my face and bolted through the fire into the starboard stckehold. 
I made my way through the wings. The flames burnt my arms 
and face. I was nearly suffocated, and was helped on deck by a 
stoker. I was attended by the doctor, and afterwards conveyed 
to Melville Hospital. The flames came from the ashpit. Deceased 
was carrying goal from the bunker. 

By the Assessor: I was in charge of the firemen in the stoke- 
hold. Gould and Ovenden were under my charge. Richardson 
fired a few minutes before the accident. The fires were in good 
condition. I heard no complaints or any noise or explosion. 
Saxton and I had no conversation before the accident. I saw 
three or four inches in the port midship glass three or four minutes 
before the accident. The lamps were burning brightly, and in 
good order. I heard no remarks passed between the contractor’s 
men and Saxton, 

By Mr. Baker: If I thought it requisite, 1 should do what the 
emtractors’ men asked me to do. had no request. I was only 
responsible for the fires. I act under the orders of the chief 
engineer of the ship. 

y Mr. Manuel: I had charge of the fires in both stokeholds. 
There were good fires. I knew the pressure required was from 
150 Ib. to 155 Ib. It would blow off at 155 lb.; and I was told to 
keep it as near 154 1b. as I could. 

By Mr. Ince: I never heard the steam blow off. 

By Mr. Gordon (a juror): I have never known back draught in 
my previous experience as a stoker. 

By Mr. French (a juror): The rake was a little short, but it did 
not interfere with the firing. 

By Mr. Howe (a one Ovenden had never been on trial with 
me before. I have been on trials with forced and natural draught, 
and never had a hitch. 

. By Mr. Hare: They were all first-class firemen in charge of the 
res, 

The Coroner said the jury should have the evidence of Mr. 
Saxton, and he was afraid they could not arrive at a decision 
without him. 

Fleet Surgeon Kell said he did not think Mr. Saxton could 
attend for at least a week or ten days. 

Charles Richardson deposed: I am a stoker mechanic, and 
formed one of the steam party at the trial of the Barracouta. The 
deceased was one of the party. I was in charge of the firesin the 
port after stokehold, I have been on four trials before. I took 
my orders from Collins. About a minute before the accident I was 
in the port stokehold aft. The fires were in good order, and were 
fired up about five minutes before. Mr. Fielder once complained 
that the fires were rather heavy. 

By Mr. Munn, a juror: He addressed his remarks to me, and 
told me to open the door so that he could look in. 

By the Assessor: I burnt them down for about a quarter 
of an hour; it was just as the trial commenced. No one gave 
me any orders as to the gauges; Collins told me to keep 
below 150lb. The rakes were not long enough; but we could keep 
the fires in good order. I looked at the gauge glasses; there were 
about 5in. in the port boiler when we got under weigh in the mid- 
ship line glass. It lost the water suddenly; we could just see it 
keep bobbing in the nut. I heard Saxton say they kad better get 
some water in the boiler, and then they put on the auxiliary 
donkey. I know the auxiliary from the main feed. I did not 
notice who put the auxiliary on, but it was one of the contractor’s 
men, After it was put on the water came up in the boiler, and 
rose to between four and five inches. I did not hear Saxton makeany 
remark about it. The water worked well after that. The auxiliary 
was working about five or ten minutes. I remember looking at the 
middle-line gauge just before the accident, and there was then 
about 5in, in the glass, I went into the starboard stokehold for a 
rake, but before I could get back the accident occurred. [The 
Assessor: It was only that little incident that saved your life, 
then? Witness: Yes. I asked Ovenden—one of the deceased— 
to shove some coals out for me during my absence.] I took one of 
the injured men on deck, and then returned to the port stokehold, 
being absent about three minutes. I looked at the water gange, 
and there were 44in. in the glass. I had orders to ‘fire up and 
try to get steam,” as Mr. Sharp wanted to get back to Sheerness 
with the injured men. I opened the door, and saw that the coal 
had blown in a lump from the back. I did not notice any leaking. 
I looked in both furnaces, and they were in the same condition. 
There was plenty of water in the ashpits. I cannot say whether 
the water service was on or off. I opened the water service several 
times on the way back. The fans were going all the way back, 
which prevented me hearing any noise. I was not alarmed, and 
would have gone on as usual had it not been for the flame. 

By Mr. Manuel: No one but Mr. Fielder complained of the 
condition of the fires. I did not hear the safety valve lift at any 
time. I wasstanding in the water-tight doorway, and saw the flame 
come out. I have never seen a flame come out like it before. 
There was plenty of air in the stokehold, and the fans were kept 
going. There was no smell of gas or anything. 

By Mr. Ince: Collins gave instructions to keep the fires well 
back. The water gradually rose after starting from the buoy. 
I could not see the working of the auxiliary engine; there was a 
casing round it. I know the auxiliary was working on the boiler, 
and I heard someone say, ‘‘ Put it on the boiler.” From the time 
the auxiliary was put on until after the accident I never saw any 
shortness of water. Asa rule, a stoker watches the water in the 
gauge glasses. I knew our lives depended on the gauge glasses ; 
and if I saw anything wrong I should have called attention to it. 
The vessel had a list to port. If she had turned under a starboard 
helm, she would give a greater list to port. I don’t know the 
names of any of the contractors’ men. 

By Mr. Howe: Ovenden was a second-class stoker. If I had 
seen the water go down, I should have complained to Collins. 

Alfred Wood deposed: I am a fitter in the employ of Messrs. 
Palmer. I was on board the Barracouta on the trial trip. My 
duty was to attend to the starboard main feed donkey. I went on 
board at 5a.m. and was in the starboard stokehold when the 
accident happened. Whilst I was getting out as quickly as I could, 
I saw Gibbon standing alongside the main feed donkey in the port 
stokehold leap through the flames, and picked him up as he fell. 
I took him into the engine-room, where I met Mr. Sharp, who 
asked me what was the matter. 1 told him flames were coming 
out of the ash-pit, but I could not account for it. Mr. Sharp and 
several others rushed into the stokehold, but the flames had 
then disappeared. 

By the Assessor: I was under the charge of Batey, and Mr. 
Sharp told me that if I saw anything wrong I should report it. 
At 5.30 I went into the stokehold, there were about 9in. or 10in. in 
the port glass of the port boiler. There were about 7in. or 8in. in 
the starboard boiler. I blew the glass through and satisfied myself 
that everything was all right. I blew the glasses through on several 
occasions on the port boiler. We had plenty of water, and had 
no difficulty in feeding the starboard boiler. We had a little too 
much water for trial when we left the harbour, so we eased the 
main feed donkey down, After the check valves on the boiler 
were first opened to let the donkey go slow they were never 
touched, About twenty minutes to eight Mr. Batey opened the 
communication valve between the two boilers. I understood it 
was done to level the water in the boilers. I don’t know why it 
was done. Mr. Fielder on one occasion said we had a little too 
much water in the starboard boiler, and that 2in. or 3in. would be 
quite sufficient to run the trial. He said we had about 3hin. 
above the combustion chamber. He made this remark to me. 
The distillers were working all the time and discharging into the 
main feed tank. My mate, Gibbons, being injured, I did the best 
I could until the vessel anchored. I am fairly well acquainted 
with the connections of the main feed and donkey engines. 

By Mr. Manuel: We could only level the water in the boilers by 
closing the check valve. Mr. Sharp gave instructions to keep a 





sharp look out for the water. I have been to sea, and have a 
chief engineer's certificate from the Board of Trade. 

By Mr. Ince: I blew through the middle line of the port boiler 
about ten minutes before the accident, and there was a difference 
of an inch between that and the starboard boiler. I never heard 
of a sudden fall in the port boiler just after leaving the moorings. 
There was an order to turn round the auxiliary engines to see that 
they were in working order. I started mine about 7.30, but it 
was not working two minutes. It was only turned four or five 
times. Batey left me to go into the port stokehold to try the 
auxiliary engine, and if it had been zat to pump water into the 
port boiler I must have known it. 

By Mr. Gordon: The glass I blew through was in the middle 
line bulkhead, and is the one which has been produced to the jury. 

Joseph William Reed de : I am manager of the engine 
department for the Palmer Shipbuilding Company. I had charge 
of the boilers and engines of the Barracouta on behalf of the 
company. I went on board about seven o’clock and had a general 
look. 1 found the necessary form had been signed by Mr. Sharp, 
who had direct charge of the engines under me. I noticed every- 
thing was ready, and for some little time I was generally about 
the engine-rooms, and, as soon as we got the order for “full 
speed,” I gave instructions for steam to work up to full pressure, 
and the engines to be gradually opened out and maintain that 
= I ordered the stokeholds to be closed, and the fans to 

started at fair speed, and to keep about jin. air pressure until 
we saw what was actually required. 1 found we were working 
steadily up to our required speed, and about 7.30 1 saw we would 
be able to commence the trial very shortly. It was arranged to 
start at 7.40. The engines were running from 173 to 174 revolu- 
tions per minute, and the steam was from 140]b. to 1501b., with 
an air pressure of jin. to Zin. of water. I made a general glance of 
the water gauges, and saw there was sufficient in all of them. 
I drew attention to the men in the port after stokehold to keep 
the water higher than l}in. About eight o’clock I again visited 
the stokeholds, and satisfied myself that everything was in order, 
after which I returned to the engine-room, checking the perform- 
ance of the engines and making a general observation. I was 
satisfied we were exceeding our contract power, and, judging from 
the performance of the engines, thought we were going to have a 
successful trial. Captain Osborne came and asked how the trial 
was proceeding, and I told him nothing could be better. Between 
8.20 and 8.30 a number of men hurried through the engine-room 
from the starboard stokehold in an excited state. I saw through 
the open doorway a considerable quantity of smoke in the port 
stokehold. Mr. Sharp went in as soon as possible, and came back 
and reported that nothing serious was the matter. He said 
a number of candles had caught light and filled the stoke- 
hold with smoke. Mr. Dodds made the same report. Not 
feeling satisfied, I went on deck and found a number of men 
who had been seriously burned by a flame of the furnace. 1 
hurried back to the port stokehold and told Mr. Sharp to look at 
all the glasses, and he informed me that they were all right. I saw 
that there was 4in. in the middle line bulkhead glass, and the 
water was moving. I looked into all—four—furnaces and saw 
water running down apparently from the tube plates. Mr. Sharp 
and Mr. Spyer were there, and we discussed the advisability of 
shutting off the port boiler, and I decided it should not, but keep 
it working with very easy fires. I returned to the deck, and 
found two of the men more seriously injured than I expected. 
I arranged to keep up steam and not to exceed 100lb. The 
port boiler was kept going on the way back to harbour, and 
the engines were going from 70 to 80 revolutions. I visited 
the stokehold several times, but saw no reason for shut- 
ting off the boiler. Upon returning to the moorings, I was 
informed the steam would not be required any more that day. I 
gave instructions for the steam to be run down by means of the 
* silent blow off.” Capt. Fane came on board and asked if I could 
give him steam to take the vessel into the basin. I told him | 
could give one boiler and both engines, and arranged to do so by 
shutting off the port boiler and getting steam up in the starboard 
boiler. The order was countermanded. 

The inquiry was then adjourned until Friday morning. 

The jury re-assembled at eleven o'clock on Friday morning, 
when the Coroner excused two of the jury from attending. The 
Coroner remarked that the jury had had many technical 
questions before them during the inquiry; in order to make the 
matter more clear to them, he suggested that the boilers should 
be filled, tested with cold water, and subject to the pressure 
named by the witnesses, so that the leaks in the combustion 
chamber could be seen. 

Mr. Howe: It would not help me in the slightest degree. We 
have heard as much explanation as we require about the boilers. 

Mr. Gordon: I think the Coroner’s suggestion is a very good one, 
and I should like to see it carried out. 

Mr. Palmer: Do you wish it tested with steam as well? 

Mr. Gordon : I should not object to steam. 

Mr. Palmer: I have a great objection to steam. I should not 
mind cold water. 

Mr. Howe: We have heard enough about the leakage, and the 
question is, how was it caused ? 

Mr. Green: We are all satisfied there was a leakage. 

Mr. French: As the accident occurred when the vessel was 
under steam, I fail to see the use of seeing the boilers tested with 
cold water. Still, I have no objection to seeing the test, providing 
the majority of the jurors agree to it. 

Mr. Munn: If we saw the boilers tested, we should not know 
what caused the leak. All of us understand there was a leak. 

The majority of the jury considered it unnecessary to carry out 
the Coroner’s suggestion, and the inquiry was continued. 

Mr. Reed was then called, and his evidence was continued as 
follows: After Captain Fane’s order was countermanded we com- 
menced again to blow the steam down, and I believe the port 
boiler pressure was reduced to something like 30 Ib. of steam. The 
fires in the starboard boiler were allowed to die out; but, before 
the port boiler was out it was drawn, and the fire bars drawn from 
the after furnaces. 

By the Assessor: I noticed the water in the gauges at 7 a.m., 
but did not note the amount; there was plenty—in fact, more than 
sufficient. That gem to all the boilers, so far as Iam aware. 
At 7.40 it was a little lower than [ like to see it working. I spoke 
to either Batey or Gibbon, and the man gave me to understand 
he would keep it higher. I did not tell them what height to keep 
the water, because Mr. Sharp had charge of the detailed arrange- 
ments. At eight’ o’clock I went into the stokeholds and saw there 
were 3in. or more in each gauge glass. Between eight and 8.30 I 
saw there was about 4in. in the middle line gauge. 1 particularly 
noticed that the water was still moving. I did not notice anyone 
blow the gauges through about this time. The water increased in 
the boilers between 7.40 and 8.30. The water came from the feed 
tank ; it might have been surplus water, or it might have been from 
the distillers. In either case it must have been fresh water. 
1 believe the supplementary feed on the main condenser 
was not put on. I believe there was no difficulty in 
feeding the boilers. Mr. Sharp informed me that Gibbon told him 
he had no difficulty in the feed. The feed tank was three-quarters 
full. I believe the Normandy condensers were working from 7.40 
till the time of the accident. As near as I can remember, I believe 
the feed tanks overflowed, the reason being that the donkeys were 
not taking the same quantity out of the tanks as was being put ir. 
It was about the beginning of the trial—7.40—when the tanks 
were overflowing. It was probably before 7.40, and before the 
trial commenced. I believe the levelling valve was moved on the 
middle line bulkhead once during the trial or immediately before ; 
it was between 7.30 and the accident. The speed of the feed dor- 
key—from twenty-eight to thirty-two revolutions—would just keep 
the boilers supplied with water. The instructions to the men in 
charge of the donkeys are to keep them going sufficiently to supply 
the boilers with water, the speed of the donkey is found by trial. 
It might take an hour to get everything in proper working order 
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including donkeys, engines, fires, and everything. No salt water 
was put in the boilers on the way back, so far as I know. I never 
saw the auxiliary donkey egy | on any of my visits before the 
vessel arrived in the harbour. I looked into the furnace after the 
accident, and saw water trickling down from the tubes. We assumed 
the water came from leaky tube plates. I saw steam come out of 
the funnel when I was on deck. I heard no explosion or noise 
of any kind. I don’t remember Learing the safety valves 
blowing off. I know the steam was kept up to working pres- 
sure. I made no report to the Admiralty officials about the 
accident, but I wired my company informing them of it. 
After the accident I did not ider it dang to work the 
port boiler back to Sheerness with 100 lb. pressure, but I would 
not have deemed it wise to have gone on with the trial. It is no 
uncommon thing to see tubes leak. [The Assessor: But it’s an 
uncommon thing to see flames come out of the ashpit.] I saw the 
bustion chamb ly about one or two o’clock on the 
day of the accident, when there was from 25 1b. to 30 Ib. of steam, 
the fires drawn, and the fire-bars taken out. L.cannot fix the exact 
time. I sawa considerable amount of leakage from the tube plates 
at the junction of the tubes, and one or two small jets of water 
shooting across the combustion chamber. Between one and three 
o’clock I entered the combustion chamber for a few minutes. The 
leaks were not so great then. I was alone, and simply noticed that 
a considerable number of tubes had been leaking. The brick 
bridges were perfectly intact. I was on board at the steam trial 
of the Barossa. After the natural draught trials of the Barossa 
the grates were lengthened about l6in. I discussed that matter 
with Mr. Hall, the late manager, under whom the machinery was 
made, and also with the chief engineer of Portsmouth Dockyard, 
Mr. Corner. I suggested the lengthening of the grates to enable 
the power to be got with easier firing, and it was carried out. I 
had hada short run with forced draught, and I was under the 
impression it would “(9 2in., or more air pressure, to get 
the required power, and by lengthening the grate we could get 
the power with less pressure, and consequently lower rate of com- 
bustion per square foot. [The Assessor said the Admiralty speci- 
fication stated that the grate should be 6ft. 6in.] The lengthening 
of the grate was not officially approved by the Admiralty, but it 
was done on the responsibility of myself, and with the approval of 
Mr. Corner. I lengthened the grate of the Barracouta, because I 
lengthened the Barossa. All these things are approved in an 
unofficial way; the Admiralty were aware of the alteration in the 
Barossa,* and made no objection. If the dockyard officials had 
— to anything, I should have altered it. 
y Mr. Baker: I was in sole charge on behalf of the contractors. 
I deputed Mr. Sharp to carry out the trial in detail, and he wasfully 
aware of the usual routine of the trials. I gave him no instructions 
as to the water, and would not interfere with him unless I saw 
anything going on unsatisfactorily. My instructions were not 
interfered with by the Government officials. I made no complaint 
to Capt. Osborne about the slight list of the ship; the trial had not 
then been under way an hour. I did not consider the list was of 
any consequence so far as our contract was concerned. It is usual 
to carry sufficient water in the boilers toallow fora small list either 
one way or the other; a list is not unusual. It is generally caused 
by the trimming of the coals in the bunkers and sometimes by 
the wind. The water was keptin quite a safe line for the list. The 
‘trial of the Barossa—a duplicate ship to the Barracouta—was quite 
satisfactory to the Government and the contractors, the vessel 
exceeded her contract power by 230-horse power over the required 
power. 

By Mr. Manuel: There was no objection to have the steam 
power up to 1541b. during the whole trial, or any necessity for it 
during the first half-hour of the trial. We only aimed at keeping 
about 1501b. during the trial. I do not consider it advisable to 
keep 154 lb. at any part of the trial, seeing that the safety valves 
were supposed to blow-off at 155 1b. 1 idered it 'y 
get a good result from the trial, and the machinery is designed for 
150 Ib. working pressure. It is not absoluely necessary to have 
1501b. during the first half-hour.—_[By a juror: The engines had 
been working about forty minutes before the trial commenced, 
during which we were getting the men into their proper positions 
and ually working up the engines. I believe that during the 
tirst half-hour we were developing over 2000-horse power, judging 
from the revolutions and steam pressure. The contract power was 
1900. I did not see any diagrams. I would not be surprised to 
hear that the engines were developing 2308 during the first half- 
hour—408 over the contract. ere was no inducement—no 
bonus, I mean—to get a speed like this. I had no other desire 
than to attain the same power as the Barossa. ] 

By ajuror: 408-horse power is not an excessive power beyond 
what is stipulated by the Admiralty. I did not consider it 
dangerous. I was more satisfied with the trial of the Barracouta 
than with the trial of the Barossa. 

By Mr. Manuel: I have never been to sea, but I know that fire- 
bars have to be cleaned at sea, and, practically, the coal and ashes 
are all taken out. I am satisfied that no damage was done by cold 
air passing into the furnace. To the best of my knowledge, the 
bars were never uncovered at the back, therefore back draught 
could not be caused by passing through them. 

The Foreman: The bars could not have been uncovered, because 
the rakes were not long enough. 

Mr. Howe (a juror): We have heard evidence the other way. 

Witness (by Mr. Manuel): I don’t know that salt water was put 
into the boilers; but they may have been pumped up with it after 
the ship came into the harbour. I believe a little salt water was 
put into both boilers after the ship returned to harbour. More 
water was pumped into the starboard than the port boiler. 

A Juror: It’s a very common thing to have back draught in the 
furnaces in Sheerness Dockyard. 

Replying to a juror, witness said the boilers were of the usual 
type. The plates were not thinner, nor were the tube plates 
thinner than usual; if anything, they were the other way. 

On the resumption of the proceedings after lunch on Friday, 
Mr. Manuel, Admiralty expert, produced two bottles showing the 
quantity of salt extracted from a gallon of water drawn from both 
the port and starboard boiler. e said the trial was supposed to 
have been conducted with fresh water, and it was therefore desir- 
able that they should ascertain the density of water in the boiler 
to see if they could find out anything which would help them in 
arriving at the cause of the accident. The samples of water were 
submitted to Professor Lewes, of Greenwich College, who had 
certified that the water drawn from the starboard healer contained 
a mixture of saline matter to the extent of 2°9 ounces to the gallon. 
The sea water about here as a rule contained from five to six ounces 
per gallon. The water from the port boiler contained 1°79 ounces 
of saline matter to the gallon. In order to make the matter per- 
fectly plain to the jury, a gallon of water was taken from the river 
at the spot where the Barracouta anchored on her return to Sheer- 
ness after the trial, and this was found to contain 5} ounces of salt 
to the gallon. A gallon was also taken from the spot where the 
accident occurred, and this upon analysis was found to contain six 
ounces of salt. A gallon was also drawn from the hydrant which 
supplied the fresh water to the boiler before the ship was put out 
of the basin for her trials, and the sediment left in this was the 
small quantity—not a teaspoonful—in the bottle produced. Mr. 
Manuel said the result of the analysis showed that salt water must 
have been taken into the boilers in a considerable quantity, and 
even if 5in. of water were pumped into the boilers on the return of 
the ship to harbour, they would not find saline matter to the extent 
shown in the bottles produced. 

Mr. Reed said that the starboard boiler performed the most 
work on the Barracouta prior to the trial on February 7th, as it 
was used in harbour when testing the steering gear and also for 
the trial of the auxiliary machinery. Judging from the samples 
produced, he should say that the water in both boilers had a 
mixture of saline matter when the ship returned to port. He had 
no knowledge, however, of salt water being put into the boilers 
except after the ship returned from the accident, 














Mr. Howe wished to know whether the fresh water obtained at 
Sheerness was not prejudicial to the trials of ships. He knew of 
ships going to Portsmouth for their steam trials on account of the 
water in this locality. The Sheldrake, which had gone out on 
trial that very day, had water in her boilers brought from the 
river Lea at the expense of the contractors. 

The Coroner said that no doubt Mr. Durston would cause 
inquiries to bé made respecting the action of Sheerness water upon 
the boilers. 

r. Reed, in reply to questions, said that practically the pres- 
sure of steam was the same in both boilers, e vessel was fitted 
with twin screws, and each engine worked on its own screw. At 
the request of Mr. Ince, the witness traced on the plans the course 
taken by the steam from the time it left the boiler until it 
reached the condensers, and said there was always a certain 
amount of loss going on from leaky joints, and this deficiency was 
made up by the distillers. So long as the feed tank was well 
supplied with water, it did not matter about their overflowing ona 
short trial like the Barracouta was out for. The only effect would 
be that the ship might burn a little more coal than was otherwise 
necessary. He estimated that an inch of water in the boiler would 
evaporate at the working level in 24 min. With the a going 
from twenty-eight to thirty revolutions per minute, it would feed 
an inch in 2} min. He aimed at keeping a pressure of 150 1b. of 
steam in the engine-room. The higher the rate of pressure used, 
the higher would be the rate of expansion to obtain the same 

wer ; that was to say, the quantity of steam used would be less. 

t was absolutely safe to work the engines at 2303-horse power, as at 
the forced draught trial they would have to develope 3000-horse 
power. To obtain that power under natural draught was a direct 
gain to the Admiralty on their contract. 

By Mr. Ince: I believe the sea water must have been put in at 
some time before the trial—it might have been when the ship 
returned to harbour from her previous trials. I cannot see how 
the accident can in any way be attributed to the salt matter in 
the water in the port boiler, seeing that it is less than one-third the 
density of sea-water. Moreover the starboard boiler, which contains 
the largest quantity of saline matter, worked satisfactorily. Boilers 
could be safely worked with salt water even when the salt was 
in the proportion of 25 ounces to the gallon. A gallon of water 
weighed about 101b. Witness had not any sea experience as an 
engineer. The boilers were made with materials obtained from 
the firms specified by the Admiralty. The Admiralty had given 
the contractors the outline plan, showing the space the boilers are 
to be fitted in, and specified the weight of the machinery. Witness 
never had a complaint at any time about either of the boilers being 
short of water. Ifthe middle line bulkhead gauge showed 1}in. 
that would give a mean height of 6in. of water over the centre line 
of the bustion chamber. So far as he could remember he 
believed the water was kept at about the same level as at the trial 
of the Barossa. 

By the Foreman: I believe the leak came on suddenly. 

By the Assessor: The design of the bridges was approved by 
the Admiralty. Commander Osborne was recalled, and in reply to 
the Assessor said that to the best of his belief when the ship left 
the harbour for her trial she heeled over to starboard, but it would 
be very little, as she would turn on twin screws. The ship had a 
slight list to port at the trial. 

Henry Usher, engine-room artificer deposed, that he had charge 
of the fore port and starboard stokeholds at the trial, and his 
duties were to keep a correct tally of the coals used and to look 
after the stokers, the water, and the fires. He went below five 
minutes before the trial commenced. The gauges were then all 
right, and the fires burning brightly—in fact, everything went 
along swimmingly until a quarter of an hour after the second half 
hour of the trial commenced. He was then stepping from the 
starboard after to the port after stokehold when he saw the flames. 
He ran to the starboard forward stokehold and told the men some- 
thing sericus had happened, and they all went on deck. He went 
below in shortly afterwards, and stayed there until the ship 
enchanel ta Sheerness harbour. He had no occasion to report to 
Fleet Engineer Hall about the boilers being at any time short of 
water. e saw no leakage until after the accident. 

Dr. Miller, R.N., stated that Mr. Saxton would not be able to 
attend under a week, and the inquiry was adjourned until March 
31st, when it will probably be completed. 











LEGAL INTELLIGENCE. 


In the Westminster County Court, on Monday, the case of Pugh 
v. the Horseley Company, Limited, was before his Honour Judge 
Bailey and a Jury. 

The action was brought by the plaintiff, to recover damages 
under the provisions of the Employers’ Liability Act, as compensa- 
tion for personal injuries sustained by the alleged defective state 
of the defendant’s plant. 

Mr. Moyses was counsel for the plaintiff, while the defendant 
company were See by Mr. Tatlock. 

The plaintiff (Thomas Pugh) was called, and in reply to questions 
put by Mr. Moyses, said he entered the service of the defendant 
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LAUNCHES AND TRIAL TRIPS, 


The steamer Churruca has just been fitted with new tri le. 
expansion machinery by Messrs. D. Rollo and Sons, of Fy ton 
Engine Works, Liverpool. The vessel's dimensions are:—Length 
190ft.; beam, 26}ft.; depth of hold, 16ft. The new engines have 
cylinders 18in., 29in., and 46in. diameter respectively, with 30in 
stroke. The engines are on the three-crank arrangement, arg 
fitted with steam reversing and turning gear, and are supplied 
with steam of 160 1b. pressure by a large steel boiler having four 
furnaces, There is also a powerful ey: boiler for supplying 
steam to the winches, &c. On Saturday the vessel went out on 
her official trial, giving, we are informed, a mean speed on the 
mile of 12? knots. The whole of the work was carried out under 
the superintendence of Mr. James Rode, Liverpool. _ 


Messrs, 8, C. Farnham and Co., Shanghai, launched from their 
lower dock, on February 2nd, a twin-screw steamer named the 
Chang On, for the Yangtse trade. The vessel is 212ft. 10in, long 
within perpendiculars, and 220ft. over all, She is 30ft. fin. beam: 
over guards, 38ft.; depth of hold 12ft., and 20ft. from upper deck’ 
Her builders’ measurement is a tons, and she will carry 400 tons 
deadweight on a mean draught of 8ft. The hull is built of mild stee 
and the machinery, which will be supplied by the builders, are tw 
pairs of inverted direct-acting compound surface-condensing 
engines of 85 nominal horse-power, capable of driving 10 knots an 
hour, The cylinders are 16in. and 32in. diameter; stroke, 24in, 
Her bcilers are steel, with three ribbed furnaces. The vessel flies 
the British flag, and is owned by a new company called the 
Shanghai Mutual Steam Navigation Company. 


The screw steamer Bendi, built by Messrs. Schlesinger, Davis 
and Co., of Wallsend, for Mr. Joseph Hoult, of Liverpool, was on 
Saturday last tried at sea off the Tyne, and, we are informed, 
— very satisfactory results. The steamer is of the following 

imensions :— Length, overall, 357ft.; breadth, moulded, 43ft.; 
sg moulded, 24ft.; and will carry over 5100 tons when fully 

en. She is provided with every necessary appliance for easy 
and speedy working and manceuvring, and for the speedy and 
economical working of cargo. The propelling machinery, provided 
by the North-Eastern Marine Engineering Company, of Wallsend 
and Sunderland, is of the triple-expansion type, with cylinders 
25in., 42in., and 64in. in diameter, and 45in. length of stroke, On 
Saturday, we are informed, everything worked with perfect 
smoothness, and a speed of 10} knots per hour was obtained, 
Shortly after the trial the vessel started on the voyage to the 
United States. The Bendi is the third vessel built by Messrs, 
Schlesinger, Davis, and Co., for Mr. Hoult, and they have another 
in hand now, nearly ready for launching. 


On Monday afternoon Messrs. the Blyth Shipbuilding Company 
launched from their building yard at Blyth a fine steel cargo 
steamer, the Matteo Premuda. This vessel, which has been built 
on Austrian account through Messrs. Potter Brothers, of London, 
is 228ft. long by 32ft. breadth and 16ft. 4in. deep, and has been 
constructed to Lloyd’s highest class on the cellular bottom prin- 
ciple for water ballast. er deck arrangements consist of a long 
raised quarter deck and bridge. There are powerful steam 
winches to each cargo hold for the rapid loading and discharging 
of cargo, patent windlass on forecastle, deck for working the 
anchors ol the steering arrangement consists of a compact hand 
and steam steering gear fitted up in wheelhouse on bridge. The 
engines are of the triple-expansion ‘ype. with cylinders 16}in., 
264in., and 43hin. by 33in. stroke, and 150 Ib. ordinary worl-ing 

ressure, and will be supplied - the North-Eastern Engineering 
Sompany of Wallsend. In addition to shipbuilding, the Blyth 
Shipbuilding Company are extensive ship and engine repairers, 
and to more fully develope this branch of business they have con- 
structed a graving dock capable of docking vessels up to 350ft. in 
length. This dock will be opened in a few weeks, 


The s.s, Bremerhaven, recently launched by Messrs, Russell and 
Co., Greenock, has been on her trial trip on the Clyde. Her dimen- 
sions are :—Length, 340ft.; breadth, 42ft. 8in.; depth moulded, 
27ft. 4in.; and she has been specially designed to carry petroleum in 
bulk between America andthe Continent. For this purpose the holds 
are divided into numerous watertight compartments or tanks, each 
of which has been severely tested by a head of water before 
launching. She is capable of carrying upwards of 4000 tons of oil 
in addition to bunkers, and is therefore one of the largest, if not 
the largest, bulk steamer afloat. There are two very large oil 
pumps, made by the Worthington Company of New York, each of 
which is capable of discharging the entire cargo in twenty-four 
hours, and as all the piping is duplicated, both pumps can dis- 
charge at once if required, two large donkey boilers being fitted to 
supply them with steam. This is the fourth vessel by the same 
builders for Messrs. Herman, Slursberg and Co., of New York, 
and like her predecessors she has been built to the designs of 
Messrs. Flannery and Blakiston, who also superintended the con- 
struction of the vessel and her machinery. In addition to 
receiving the highest class at Lloyds’ the Bureau Veritas have 
registered her with their special mark denoting that she is 
practically unsinkable. The machinery is by Messrs. Duncan 
Stewart and Co., of Glasgow, and has cylinders 25in., 40in., and 





who are a large firm of engineers at Victoria-street, Westminster, 
on November Ist last year. At that time the defendants had a 
large contract in hand for the construction of a railway in close 

roximity to those already existing at Liverpool-street. On 

November 6th, the day of the accident, he was ordered by the fore- 
man to assist, with a number of other men, in moving a large iron 
girder, weighing ¢ight or nine tons. For the purpose of moving the 
girder along, it was placed upon two pieces of iron rail, one at each 
end. The rails were greased in order that the girder might slide the 
more easily, All went well until the end of the rails were reached, 
when, owing to one of them being placed with a burr upwards, the 
girder refused to move any further. It then became necessary to 
prize it up in order to get it over the upturned burr, and he was 
ordered to assist a number of other men in lifting the end of the 
girder over the burr with a crowbar. Having lifted it over the 
obstacle it was necessary for it to drop an inch and a-half, and as 
it did so the crowbar which was used in the lifting process was 
hurled round sideways with great violence and he—plaintiff—was 
struck with it in the chest and thrown through an aperture, from 
whence he fell to the bottom of the working, a distance of some 
fifteen or twenty feet. The result of the fall was that he was 
very severely injured, and had been under hospital treatment from 
that time to the present. 

In cross-examination the plaintiff denied that he had been 
offered work by the defendants and had refused to do it. They 
told him that they would find him some light work to do, but when 
he went back he was told to do work which he found he was unable 
to do, and therefore he went away again. The irons upon which 
the girder was moved were short portions of old railway rails. 

Charles Price, a labourer, was called, and said he was at work 
with the plaintiff on the morning of the accident. There was not 
a proper staging, but a small space formed by placing sleepers side 
by side. He saw the crowbar strike the plaintiff, and saw him 
fall through. 

Dr. Sydney Herbert Raynes said he attended the plaintiff from 
time to time when he visited the hospital. He had sustained 
internal injuries which would always leave a weak spot, and render 
him unfit for heavy work. 

For the defence, Mr. Tatlock submitted that there was no case 
for the plaintiff, and that no negligence on defendant’s part had 
been proved. He, Mr. Tatlock, submitted that he was entitled to 
a nonsuit, as no liability, he contended, had been proved against 
the defendant. He did not propose to call any witnesses, but 
would let his case rest where it was. : 

, His Honour having reviewed the evidence at some length, the 
jury gave judgment for the plaintiff, damages £50, Judgment was 





entered accordingly, with costs, 





66in. diameter, with a stroke of 42in. which will be supplied with 
steam from two extra large double-ended boilers having 4800 
square feet of heating surface. Four runs were made on the 
measured mile at Skelmerlie, when a mean speed of nearly 
11 knots was, we are informed, obtained, the vessel being brought 
to her load draught by filling the tanks with water. 


On Saturday, the 22nd inst., Messrs. Day, Summers, and Co., of 
Northam Ironworks, Southampton, launched a new steamer, the 
Norseman, for the Union Steamship Company. The vessel is of 
the following dimensions:—Length between perpendiculars, 230ft. ; 
breadth, 30ft.; depth, hold to main deck, lift. 8in. She has 
been built of steel, to class 100 A1 at Lloyd’s, under special 
survey, but the scantlings have been largely increased beyond 
Lloyd's requirements. The vessel has been specially designed for 
the Union Steamship Company’s trade between Southampton and 
Hamburg, and is fitted with every modern convenience for the 
comfort of a large meet of _ —. -, Shies 
passengers, and the speedy loading and discharging of cargo, at 
is fitted with water ballast in fore peak, and main and after holds. 
The engines are on the triple expansion principle, with three 
cranks, and are fitted with all the latest improvements. The 
cylinders are 16}in., 26in., and 44in. diameter, by 36in. stroke; 
working pressure, 1601b. per square inch, The cylinders are 
fitted with liners and steam jacketted. The shafting throughout 
is of Vickers’ steel, and extra large in diameter. The piston and 
connecting rods and all the forgings are of steel. The engines 
are fitted with steam reversing - and steam turning gear, 
which can also be worked by hand. The surface condenser —T 6 
cooling surface of 1400 square feet. The air pump 1s worked | Rt 
levers connected to after engine, and is fitted throughout with 
Beldam’s corrugated valves, There are two centrifugal aevsioting 
pumps, with separate engines, by Gwynne, each agen 0 
supplying the condenser with the requisite quantity of wa ." 
These pumps are also arranged to draw water from the bilges 0 
the ship. lags donkey engines are used for feeding the boilers, 
pumping bilges, and for fire, sanitary and wash-deck mg 4 
also for filling and omens the water-ballast tanks. ro 
propeller is ait. diameter, 14ft. pitch, and 60 square fee Ss 
ne fitted with movable blades of Vickers’ steel, sheathed ore 
brass at tips. There are two boilers, each 11ft. diameter sl . 
long, built of steel, with two Fox's corrugated furnaces, red a 
working pressure of 1601b. per square inch. The total oy ne 
surface is 2000 square feet, and the grate surface is 66 square built 
There is also a donkey boiler, 8ft. diameter by 8ft. 6in. ong, . : 
of steel, fitted with feed donkey, &., on the upper dec teint 
supplying steam at 1001b, pressure to the winches, electric light, 
and auxiliary engines, 
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T IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue iron and steel trades this week wear a more cheerful aspect, 
and the quarter is closing more satisfactorily than the experience 
of the past few markets had led either buyers or consumers to 
anticipate. There are two reasons for this—one derived from 
what may be termed outside sources, and the other from local 
circumstances, As to outside influences, it is felt that an im- 
vending cloud has cleared away from the general trade of the 
Fountry by the settlement of the coal strike. The action of the 
coalowners in cutting it short is applauded by the numerous 
varied Midland industries that a shortness in the supply of fuel 
would have seriously affected. The paepaees national scheme of 
conciliation and arbitration in the coal trade is the subject of much 
conversation in trade circles here. It is felt that some provision 
of this sort is urgently needed, and the hope is expressed that the 
necessary negotiations will be {commencad with as little delay as 


ble. 
Poth condition of the Glasgow, Middlesbrough, and Barrow 
market is still being closely observed, and the fact that although 
there are fluctuations, the general tendency is towards continued 
improvement is not without its effect upon Midland trade. A 
decrease of 16,000 tons for the month up to last Tuesday in the 
Cleveland public stores is regarded as a hopeful sign. 

As to local influences which are contributing to make the local 
market firmer, the chief is the advance which this week has been 
accorded to blast furnace men and mill men to come into effect 
from the 3lst March, and to continue until the 3lst of May. This 
decision was arrived at at a meeting of the standing committee of 
the Midland Iron and Steel Trade Wages’ Board at the Queen’s 
Hotel, Birmingham, on Monday, Mr. B. Hingley, M.P., presiding. 
Messrs. Benjamin Smith, Sons, and Wilkie, of Wolverhampton, 
the accountants to the Board, submitted the following report:— 
“ We beg to report that we have examined the returns of sales of 
iron made by the twelve selected firms for the months of January 
and February. We found that the net ave price obtained 
during that period has been £7 18s. 4°31d.” is average price 
ascertained by the accountants entitled the puddlers to 9d. per 
ton alvance, and the tonnage men to 74 per cent. The advance 
in selling price carries an advance of 74 per cent, to the blast 
furnacemen also, to commence after the first making-up day in 
April. The selling price is an improvement of 12s. 8d. upon the 
average for November and December. Preparations are bein 
made to ascertain the selling price in connection with the South 
Staffordshire and East Worcestershire Coal Trade Wages’ Board. 

The foregoing ci t have bined to somewhat 
strengthen the market, and their favourable influence was distinctly 
noticeable on ‘Change in Birmingham to-day—Thursday. At the 
same time there cannot be said to be any decided recovery as yet, 
there being still plenty of room for improvement. However, such 
as the upward movement is, manufacturers are thankful for and 
are endeavouring to make as much profit out of it as possible. Selling 
prices both of crude and manufactured iron were consequently 
rather less shaky than ~~ have been for some little time past, and 
underselling in cases of descriptions where association rates are 
officially declared was less rife. 

With regard to the bar iron trade there continues to be consider- 
able activity, several of the best houses being still busy upon 
Government and other large contracts. Earl Dudley still quotes 
£10 2s. 6d. for his L.W.R.O. brand, which is always 12s. 6d. above 
the rest of the market, and the standard price for marked bars of 
all the list houses is firmly maintained at £9 10s. Merchant sorts 
are in satisfactory request at £8 15s., whilst common bars are 
being rolled in considerable quantities, and sold at £8 to £8 5s. 

In galvanised sheets, those firms who can report themselves 
busy are an exception to the rule, for in not a few instances the 
galvanising pots are at rest, and the majority of those firms who 
are keeping fully on are putting a share of the production into 
stock, Manufacturers are, however, hoping that the demand from 
South America will before long improve as financial and political 
matters become more settled, and they also anticipate that the 
present holding back P nwo J pursued by the Australian buyers will 
not be of very long duration, as stocks there, they feel assured, 
must by this time be getting low. It is almost impossible to givea 
correct statement of actual selling prices in this section of the iron 
trade, but it may safely be taken that the quotation of £17 10s. 
f.o.b, Liverpool for galvanised sheets of 24 gauge, which was 
obtained in some instances at the beginning of the quarter, is now, 
at its close, quite apocryphal. 

inary sheets are only in poor request for galvanising 
purposes, as will be readily gathered from what we have just 
stated ; but for general working-up uses they are in fair call. e 
Association prices are still quoted at £10 5s. for singles, £10 15s. 
doubles, and £11 15s. latens; and although certain descriptions 
can still be obtained at lower prices than these from makers outside 
the Association, still the underselling is somewhat less marked 
than has recently been the case. Nevertheless, instances are cited 
in which users of sheets are glad to pay a sum down to be relieved 
by sellers from accepting the remainder of contracts entered into 
at the time when prices were considerably in advance of those at 
which the users assert they can now secure sufficient for their 
requirements, 
her descriptions of working-up iron, such as rounds, rods, &c., 
can be purchased, users state, at prices which they regard as quite 
satisfactory in the present state of the market. 

The decision come to by the Tube Strip Association at their 
recent meeting, not to reduce prices by altering the present 
discount, has had the effect of causing consumers who had work to 
give, but had been waiting until this meeting had been held, to 
place their orders, 

Pig iron is in slightly better request on the week, and prices are 
rather firmer, the minimum for common Staffordshire sorts having 
risen from 52s., at which it stood a fortnight xo, to 53s. 6d. 
Staffordshire part-mines are likewise in somewhat better request, 
as also are all-mines, both hot blast and cold blast. Midland sorts, 
such as Derbyshires, Northamptons, and Lincolnshire, are realising 
a shade more money than last week, and the furnaces which 
aes = class of pig are better engaged than they have 

Engineers and machinists in this district are mostly well engaged 
both upon home and foreign account, and this increased activity is 
having a beneficial influence upon the ironfoundries. With regard 








2 the general hardware trades a little more is this week doing on 
oreign , and prospects are idered better. Firms who 
manufacture steel tubing are still very busy. 


m..: wrought nail operatives have met at Bromsgrove to consider 
° wages position of the men, which, it som, is still unaltered, 
a woe the masters refusing to pay on the 1869 list. of prices, as 
agreed upon, It was resolved that if the price is not paid, a 
onl strike shall take place for 10 per cent. advance. 
». ith reference to the Longton Colliery Explosion Relief Fund, 
at . announced that the trustees have now £7000 invested, and a 
: — of £1871 in the bank. The allowances from the fund are 
at the rate of 6s, per week for each widow and 2s, for each child, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is no speci i 

stele ally new feature to report with 

Panky to the iron trade of thts district, Business all thewwah con- 
ues In a stagnant condition, and it is becoming increasingly 


evident that consumers durin i i i 
i the period of advancing prices 
bought largely in excess of their Pa ally uirements. Tho reual 


is that they are not now taking their full deliveries on account of 





contracts, and in many instances iron is being offered for resale at 
considerably under cost price. Makers remain in the difficult 

ition that, notwithstanding the very large fall in prices, there 
a tern no real giving way in the cost of production, and the out- 
look is certainly very discouraging. Although in most of the iron- 
using branches of industry there is for the time being } aarsrd of 
activity, the weight of new work coming forward is undoubtedly 
slackening off, and with wages, fuel, and raw material if not actu- 
ally advancing, remaining at a high level, makers of both pig and 
finished iron have the Lag ace of being only able to secure busi- 
ness at prices which seem likely to be altogether out of proportion 
with the cost of production. 

The Manchester Iron Exchange on Tuesday brought together 
about a moderate attendance, but business was again extremely 
slow; and although here and there rather more was reported to be 
doing, the market generally continues in a depr condition. 
The slight upward movement in warrants during the past week 
tends, if anything, to give a more hopeful tone in encouraging the 
belief that prices have at length touched their lowest point; but 
sellers show no anxiety whatever about placing out orders, and the 
transactions that are put through are chiefly for small quantities, 
which buyers can readily obtain through second hands at prices 
far below those that are current inthe market. Lancashire makers 
of pig iron are still without any really fixed quotations, as there is 
a continued absence of any offers to test what prices they would 
actually take. Business has, however, been done in district brands 
at about 60s. to 61s., less 24, for Lincolnshire, delivered equal to Man- 
chester, and this may be taken as about the basis upon which local 
makers would no doubt be prepared to —— orders if buyers 
had any to put forward. Derbyshire iron, the best foundry brands 
of which are quoted at about 70s. to 71s., less 24, delivered equal 
to Manchester, remain altogether out of this market. except that 
perhaps some of the cheaper qualities find a sale at 5s. to 6s. per 
ton under the above figures. For outside brands, prices remain 
much about as quoted last week, and a few transactions are reported ; 

ood foundry Middlesbrough has been sold for delivery equal to 
acheter, at about 61s. 10d. net cash, and Eglinton at about 
57s. 6d. per ton delivered at the Lancashire ports. 

The business doing in hematites is still confined to occasional 
very small tr ions, with pricesshowing no very material change, 
sales, where they are made, being on the basis of about 80s., less 
24, for good foundry qualities delivered in the Manchester district. 

Steel plates still meet with little or no inquiry either for boiler- 
making or shipbuilding pw , and there is a very decided 
easing down in prices. Scotch makers are now quoting for delivery 
in this district on the basis of about £10 10s. for steel boiler plates 
and £9 10s. for ship plates; but even at these figures there is 
practically little or no business doing. Local and district makers 
still quote nominally on the basis of about £11 per ton for boiler 

lates delivered to consumers in the neighbourhood of Manchester, 
But they are open to offers, and to secure business would no doubt 
be prepared to accept prices on the basis of those now being quoted 
by the Scotch makers. 

In the finished iron trade there is still only a very limited 
business doing, and makers are showing more anxiety to secure 
specifications. For delivery in the Manchester district, Lancashire 
makers still quote about £8 5s, to £8 10s., and North Staffordshire 
makers about £8 10s. to £8 15s. for bars, but in some instances 
they would be prepared to come below these figures if anything 
like favourable orders were offered, whilst merchants are under- 
selling to secure business, and second-hand parcels could be bought 
at £8 per ton for bars delivered here. 

The engineering branches of industry continue generally well 
employed on orders in hand, but the reports from nearly all 
departments are that there is a very considerable falling off so far 
as new work is concerned, and trade has not at all just now a 
healthy prospect. 

Sir Joseph Whitworth and Co. have in contemplation the erection 
of additional works in the neighbourhood of the Manchester Ship 
Canal, where they propose introducing an important departure 
from the present practice in the erection of marine and other 
boilers. It will be remembered, at the recent Manchester Exhi- 
bition the above firm exhibited a weldless boiler ring, 12ft. diameter 
by 6ft. long, which at the time attracted very considerable 
attention; and at their new works it is their intention to lay down 
plant for the construction of boilers built up of weldless rings, for 
which it is claimed that whilst they reduce the weight of the boiler 
by 30 per cent., it is at the same time kept up to its full strength. 
So far, no marine boilers have been constructed on this principle, 
but that there is no difficulty in the manufacture of these weldless 
boiler shells for the above purpose has been evidenced by what Sir 
Joseph Whitworth and Co. have already accomplished. In some 
instances these shells would go up to 14ft. diameter, and the prac- 
tically insurmountable difficulty of conveying such large pieces of 
work either by rail or road renders it, of course, necessary that 
works for their manufacture should be placed at the water side. 

Although the wages question in the coal trade has now been 
settled, business has not yet got back into its normal condition. 
The excessively keen pressure of last week to obtain supplies at 
almost any — has been followed by a complete lull in the 
demand, and orders which were given out in anticipation of a 
protracted stoppage of the collieries have since been counter- 
manded in large numbers. For the present consumers are nearly 
in all cases considerably overbought, and until they work off the 
extra supplies they have taken in only a very limited amount of 
business can ex To cover the advance in wages con- 
ceded to the men there has been an upward movement in prices, 
but this has not exceeded about 6d. per ton, and at the pit mouth 

rices may now be quoted at about 12s. 6d. to 13s. for best coals, 

1s. 6d. to 12s. for seconds, 10s. to 10s. 6d. common house-fire 
coals, 9s. 6d. to 10s, steam and forge coals, 8s. 6d. to 9s, burgy, 
and 7s, 6d. to 8s. for the better qualities of slack. 

The shipping trade is still considerably interfered with by the 
continued strike of dock labourers at the ports on the Mersey, and 
very little business is being put through. For delivery at the high 
level, Liverpool, or the Garston Docks, prices nominally are about 
lls. per ton for good ordinary qualities of steam coal. 

Barrow.—A better tone was shown in the hematite pig iron 
trade in the beginning of the week, but prices, which were then at 
65s. per ton for hematite warrants, have since dropped 6d. per ton. 
It is a very remarkable position that, with a restricted output, a 
constant reduction in stocks, and a fair steady demand, prices do 
not advance at the rate which would naturally be expected. _ It is, 
however, a fact that while Cleveland warrants represent 181,666 
tons, hematite warrants stand at 367,916 tons, and the make of 
Cleveland iron, as well as the trade done in it, is at all times 50 per 
cent. larger than that done in hematite. Hematite warrant stocks 
have been allowed to accumulate to too large an extent, and 
nothing but a consistent and regular carrying out of the policy 
now adopted by makers, not to run any of their make into stock, 
can ibly give any improvement or permanency to the position. 
Stocks this week have been decreased to the extent of 4764 tons, 
and from the beginning of the year the reduction in stocks has 
represented 13,731 tons. These satisfactory clearances, however, 
do not affect prices, and it is evident some very substantial 
decreases will be necessary before any life is given to trade, and 
before prices can be got at something like the cost of production. 
Business in forge and foundry qualities of iron is ona comparatively 
small scale. Makers produce all the Bessemer qualities they can, 
and when, as occasionally happens, Sp iron is made, a market 
has to be sought for it. Up to lately that market was very brisk, 
and the prices obtained were within a few shillings of those got for 
No. 1 Bessemer. 

The steel trade is briskly employed, but orders are coming to 
hand on a small scale. In fact, there is very little life in the 
market. Steel rails, ship plates and angles, and tin-plate bars, 
which are the chief features of the local trade, are in very limited 
request. Buyers of rails are offering £5 10s. to £5 15s, for heavy 
Tae makers ask £6 5s. Ship plates are at £8, and angles 
at £7 10s, 








Shipbuilders and engineers have no new orders to report, but 
they are busy, and likely to be so for some time, while the cheaper 
supplies of material will probably lead to the booking of new orders, 
which shipowners hesitated to place when material was so dear. 

The negotiations for the purchase of the ey gg Ship- 

building Yard, at Barrow, by a company of which Mr. Johnson, 
the late manager of the Whitehaven Shipbuilding me, oe , was 
the leading spirit, have fallen through, and Mr. Johnson taken 
an important situation on the East Coast. The Graving Dock 
Shipyard has now stood idle for three years. 
Iron ore finds a good market, and prices are steady at 13s, 6d. to 
18s, per ton net at mines, Smelters are now enabled to get better 
supplies of native ore, and as a consequence less attention is paid 
to the Spanish source of supply. 

Coal is in fuller delivery and is easier in price. Coke is in 
— supply, and prices range from 25s. to 30s. per ton, delivered 

ere, 


There has been a large increase during the past week in the 
tonnage of iron and steel shipped from this district. The amounts 
ye are 16,588 tons of pig iron and 12,038 tons of steel, a total 
of 28,626 tons as against 22,420 tons for the corresponding week of 
last year, an increase for this year of 6206 tons. There is, how- 
ever, still a decrease on the year of 9279, the total shipments up to 
date being this year 240,356, compared with 249,635 for the corre- 
sponding period of 1889. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE settlement of the coal strike has given the utmost satisfac- 
tion. On Friday I called upon several of our leading coalowners, 
and large firms owning collieries, to ascertain their views on the 
issue. They were generally agreed that it had been worth their 
while to resist the demand. Although they did not expecta strike, 
their idea was that the four days it lasted did not do much damage. 
Certainly it failed to affect adversely the large firms, for they had 
made elaborate preparations to keep their works going. It was 
the general manufacturer, who is dependent upon his coal on out- 
side sources, who suffered. The rolling mills were at once stopped ; 
several steel works, as they could not get their steel from the mills, 
could not manipulate it into the goods they manufacture. On the 
whole, however, the stoppage was far less serious than it threatened 
to be at one time. 

The colliers are now receiving 35 per cent. more wages than at 
the beginning of 1889. This amount the British public will have 


‘to pay, and they may therefore be interested in getting some idea 


of the little bill. There are raised in this kingdom every year 
170,000,000 tons of coal, and 35 per cent. additional wages 
represents an extra weekly payment of £225,000, or, in round 
figures, £11,250,000 per annum. It is anticipated here that the 
London consumers will be the first to feel severely the effect of 
recent concessions to the eolliers. One Sheffield company, which 
owns extensive collieries, is heavily mulcted by the rapid increase 
of miners’ wages. Toit the 35 per cent. means a difference of 
£1000 a week. This case, of course, is typical of many others. 
The South Yorkshire and West Yorkshire colliery proprietors met 
at the Royal Victoria Hotel, Sheffield, on Saturday, when the 
result of the conference held at London on the 20th inst. was 
officially reported and confirmed. 

The effect on the local market was immediate. Panic prices 
were not invariably quoted during the strike, but in all instances 
where merchants sought to take advantage of the straits to which 
manufacturers were put, there was a significant drop. Several 
merchants, who held supplies, thought more of a present profit 
than future business. A large steel house was asked 18s. a ton 
for fuel for heating furnaces; the customer offered 14s., and ulti- 
mately obtained supplies at 15s. per ton, Prices did not fall as low 
as was anticipated, but even yet the market is unsettled. Quota- 
tions are at present 6d. per ton more for slack, and Is. to Is. 6d. 
for best qualities of coal than were asked in January last. Many 
of our local manufacturers, whose contracts expire on the 31st of 
March, will have to pay considerably longer prices. One large 
firm, which is now receiving deliveries of coke at 14s. per ton, do 
not expect to place their new contracts at less than 27s. The 
scarcity of coke, which is reported from large sources of produc- 
tion, may even send values higher. This is not a pleasant outlook 
in the industries where the competition is keen, and profit is 
reduced to a narrow margin. 

The iron market is slowly, yet steadily, improving. Speculation 
is dying out in the North, and stocks are decreasing—two causes 
quite adequate to account for the improvement. For many weeks 
past the Glasgow stores have been depleted to the extent of 10,000 
tons a-week, and the shipping season having commenced at 
Middlesbrough, stocks had » sm Boer there up to last Friday by 
fully 15,000 tons. 

Railway material is firm at recent prices, which are certain to be 
maintained, now that hematite iron is again steady and advancing, 
and coal likely to be dearer. The Midland Railway and other local 
companies are in the market for tires and axles, the Midland 
requirements being particularly important, as that company is 
extensively adding to its rolling stock. Messrs. John Brown and Co., 
the Atlas Works, are excessively busy on the ‘‘ Purves” fiues 
Recently they had nearly a thousand on order at one time. A 
decided falling-off is reported in new orders booked by the ship- 
builders this year, and the prospects for deliveries of that material 
next year are not brilliant. 

Hadfield’s *Steel Foundry Company, whose sole speciality is 
crucible castings, announce the same dividend as last year—74 per 
cent. per annum. Their profit for the year 1889 was £18,469. 
Debenture and other interest required, to 3lst December last, 
£2654, leaving £15,815 to be disposed of. The dividend absorts 
£6806. The directors devote £2148 to writing off the capital value 
of old buildings, &c., removed to make room for new offices and 
laboratory, extension of machine shops, &c., adding £5360 to the 
reserve and renewal fund, which will then stand at £10,000, and, 
after deducting such sum as may be voted for directors’ fees, 
carry forward the balance into the accounts for 1890. 

The annual meeting of Messrs. Cammell and Co., Cyclops 
Works, Sheffield, was held on the 26th inst. A very satisfactory 
report, the particulars of which I gave you last week, was heartily 
adopted. e dividend is 12} per cent. per annum, against 
7% per cent. for last year, and, in addition, the company wipe off 
£77,000 in debentures. The prospects for —— are regarded 
as equally good. The shareholders of Messrs. William Jessop and 
Sons, Brightside Steel Works, met the same day ; the dividend is 
6% per cent., the same as last year. The American stee! trade was 
reported as very uncertain. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market, held at Middlesbrough on Tuesday last, was 
well attended, but the business done was not extensive. Every 
one seemed cheerful, and fairly confident as regards the future ; 
and prices gradually rose to about 9d. per ton higher than at the 
beginning of last week. For prompt delivery buyers offered 
52s. 10}d. for No. 3 g.m.b., but 53s. was the figure generally. 
quoted by merchants, and some sales were made on that basis. 

onsumers are now showing a stronger disposition to contract 
ahead, and for delivery to the end of June some transactions have 
taken place at 53s. 6d. per ton. Makers still adhere firmly to their 
prices ; their stocks are said to be increasing fast, but, neverthe- 
less, they do not deviate from their combination policy. The 
stock of iron in the warrant stores is, on the other hand, decreasing 
rapidly, as merchants are freely drawing upon them. 

At last week’s market warrants were sold at 52s. 2d. per ton, 
but on Tuesday they could not be had for less than 5us. 
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The stock of pig iron in Connal’s Middlesbrough store has fallen 
to 161,060 tons, which represented a reduction of 5692 tons during 
the week, and of 16,646 tons since the Ist inst. At Glasgow the 
decrease last week was 11,529 tons, and this month no less than 
32,714 tons. 

The demand for finished iron is improving, and specifications are 
coming to hand more freely than of late, thus aie makers to 
keep their mills fully employed. Quotations on Tuesday were as 
follows, viz.:—Ship plates, £6 15s. to £6 17s. 6d. per ton; angles, 
£6 15s.; and common bars, £7—all free on trucks at makers’ 
works, less 2} per cent. discount. 

_ Steel manufacturers complain of dulness in their specialities, 
Ship plates and angles are now offered at £7 15s. and heavy section 
rails at £6 per ton, at makers’ works, less usual discount. 

Mr. Waterhouse’s bi-monthly return, giving the average net 
selling price of finished iron for the months of January and Feb- 
ruary, has just been issued. When closely examined his statistics 
will be found to reflect very clearly the sudden reaction which com- 
menced about the beginning of the year, and has remained in force 
ever since. The prices realised during the period treated have 
reference, of course, to contracts booked last year, and they show 
a very considerable advance. The quantities turned out, on the 
other hand, are an index of the rate of consumption since the lull 
began, and in these there is a remarkable falling off. The report 
authorises an advance of 6d. per ton on puddling, and 5 per cent. 
on all other forge and mill wages, to take effect from the 31st 
inst. The general result is, that while both employers and 
employed are still increasingly obtaining the advantage of the 
improved trade of last year, it is evident that that improvement, as 
far as the finished iron trade is concerned, has reached and over- 
passed its highest limit. The next two or three returns, at all 
events, are hkely to show lessened profits and lessened wages. 

The average net selling price of finished iron of all kinds during 
the period under consideration was £6 12s, 2°39d. This is just 
9 per cent. above the previous returns. But the total output was 
only 53,320 tons, or 9°6 per cent. less than before. If the four 
specialities, namely, rails, plates, bars, and angles, which contribute 
to the total weight turned out to be examined in detail—the first 
item which is only 1-62 per cent. of the whole being neglected— 
the following results will be found, viz.:—The output of plates has 
fallen 125 per cent., but the realised price rose 7? per cent. The 
output of fell 8 per cent., but the price rose 11} per cent. 
The output of angles fell 1*1 per cent., but the price rose 10? per 
cent. 

Once again the realised and the quoted prices of finished iron 
have become about equal. If they could be made to remain so, it 
would be a most advantageous circumstance, as regards dealing 
with the workmen, who never can be made to understand why 
there should be any difference. It is scarcely likely, however, 
that this will be so. The tendency for some time has been down- 
wards. For the last week or two pig iron—that is, warrants—have, 
however, again been on the rise, a circumstance which must be due 
tospeculation. Inasmuch as Cleveland pig iron is distinctly higher 
than Scotch, it cannot be considered a permanent or satisfactory 
state of things. Nevertheless, taken in connection with the rise in 
wages, it is tending to stiffen the finished iron market. Some pro- 
prietors of rolling mills declare that they are unable to see any 
profit under the conditions which at present surround their trade. 

The strike of the mechanics connected with the engine-building 


makers for equal qualities of bars, &c., are sometimes varied to an 
extent that shows the irregular conditions of the trade. Business 
is reported to have been done in bars at 20s. below the highest 
rices, which are still nominally in force, while several makers have 
n quoting 10s. to 15s. of a decline, busi has been done 
for export at a reduction of 15s. The award of an advance of 5 per 
cent. on the wages of general workers, and 6d, per ton on pes 
in the Cleveland district affects the operatives here, as it has long 
been the custom to regulate wages in Lanarkshire by the sliding 
scale of the North of England. 

The steel trade is busy on shipbuilding materials, some firms 
reporting that the dull time through which we have been passing 
has been to them a source of relief, as it has enabled them to over- 
take a part of their arrears of work. They are not yet in a posi- 
tion to accept business for early delivery, orders being on the books 
of the best companies that will require months to execute. One or 
two new contracts have been placed within the past ten days for 
shipbuilding steel, but these have been very scarce since the begin- 
ning of the year. ‘ 

Makers of cast iron pipes report that they are getting quiet in 
most cases, and that * a is a great absence of new orders, while 
one or two contracts on hand for abroad are not to turn out so 
much work as was expected, the amounts having been reduced in 
the meantime in consequence of the high cost. The tube trade 
continues well employed. The subscription of the capital of A. and 
J. Stewart and Clydesdale was a very great success, and the allot- 
ment of the shares has been made in as impartial a manner as 
possible. 

The coal market was very strong last week, but the close of the 
colliers’ strike in England has had a quieting effect on business. 
Some good orders for English railways were sent here, and these 
will be executed as arranged, unless the parties agree to cancel 
them for a consideration to be paid to merchants. e strike did 
not last long enough materially to affect the coal shipping depart- 
ment as a whole, although Glasgow and Ayrshire districts were 
benefitted to some extent. A quiet feeling has now set in, and 
there is a downward tendency in coal freights, which were some- 
what higher last week at Scotch ports, as a result of the strike. 

The Scotch colliers are working well; indeed, the agent of the 
Hamilton district has been upbraiding his constituents for Working 
as much as six days a week. The attempt to induce the men to 
restrict their labour to four days has failed, and five days seems 
the least that they are inclined to do. 

In the Fife and Clackmannan district, the masters have been 
approached for an advance of wages, but the request seems rather 
inopportune, for the coal shipping trade on the Fife and Firth of 
Fudth pests generally is just now in a comparatively quiet state. 
The Baltic trade promises to open earlier than usual, and this will 
no doubt increase the exports in coming weeks. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
TrE Llanerch inquiry has been resumed, and is going on, Mr. 
H. D. Greene, Q.C., watching the case for the Home-office. 
There has been a partial lull in the steam coal during the last 
few days, but on Wednesday things looked firmer, and forward 





trade of the North-East Coast, for a fifty-three, instead of a 
fifty-four, hours’ week, has at last been settled, mainly through 
the good offices of the Mayor of Newcastle-on-Tyne. The 
principal points in the agreement arrived at between the employers 
and employed are as follows, viz.:—(1) That the arrangement shall 
apply only to the Tyne and the Wear. (2) That n workman shall 
be victimised for the part he may have taken in the strike. (3) 
That men working away from shops shall have completed their 
day’s work at twelve o'clock en Saturday. (4) That machinery in 
the shops shall run up to twelve o'clock without stopping for 
cleaning. (5) That five specified days during the year shall be 
considered holidays, and carry overtime rates if work be done 
thereon. (6) That workmen absenting themselves after these 
days may be suspended or dismissed without notice, and shall also 
be punished by their trades unions. (7) That a joint Board of 
Conciliation shall be established, but that minor questions shall 
be settled between employers and workmen at individual shops. 
It would appear from the above that the men have substantially 
obtained what they demanded, and the rejoicings which have 
eg place among them since indicate that they regard it in this 
ight. 

Mr. John Price, of Jarrow, has been delivering a lecture on 
‘Some Modern Relations of Capital and Labour.” He considers 
that labour organisations are powerful for good or evil, and have 
come to be entitled to be regarded with profound respect. Masters 
and men, he says, now meet, discuss, and settle questions in dis- 
pute without loss of self-respect. Justice takes the place of 
avarice on the part of capital, and envy on the part of labour. A 
high standard has been reached in regard to the settlement of dis- 
putes, and combination is intelligently conducted by masters and 
men — By this labour has been immensely blessed and capital 
served. 

The directors of Messrs. Dorman, Long, and Co., the new 
company which recently took over the Britannia and West Marsh 
Iron and Steel Works, Middlesbrough, have just declared an 
interim dividend of 5s. per share, which is at the rate of 10 per 
cent. per annum. 

The annual meeting of the Tees Side Iron and Engine Works 
Company was held on the 23rd inst., Mr. H. Dell Pease, M.P., 
chairman of directors, presiding. The report showed that a profit 
ot £7563 was made on last year’s transactions, and it was recom- 
mended that this be carried to the reserve fund. The chairman 
said that the company has orders in hand sufficient to keep it 
employed during most of the remainder of the present year, and 
h2 believed that they would all prove remunerative. The report 
was unanimously adopted, and the appointment of Messrs. Water- 
house and Peat as auditors by the directors was confirmed. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is a very good business being done in the pig iron trade. 
The shipments are increasing, and the quantity of pigs being con- 
sumed at home continues very large. in the course of the past 
week upwards of 12,000 tons of pigs were withdrawn from the 
stock in Connal and Co.’s Glasgow stores, and as the price of 
Cleveland iron is higher than it was before, relatively to that of 
Scotch, the latter is likely to be in continued request for consump- 
tion in our foundries. 

In the warrant market the amount of speculative business is 
comparatively small ; in fact outsiders seem to have almost entirely 
stopped operations in pig iron in the meantime. But prices move 
ina rather sensitive manner nevertheless, and the market looks 
somewhat more healthy than for a number of weeks past. 

Several ironmasters have advanced prices of pig iron 1s. to 2s. a- 
ton in the last few days, and the market quotations of the makers’ 
brands are as follows :—Gartsherrie, f.o.b. atGlasgow, per ton, No. 1, 
71s.; No. 3, 66s.; Summerlee, 71s. and apy ed aly 74s. and 
66s.; Coltness, 72s. 6d. and 66s.; Calder, 72s. and 62s. 6d.; Clyde, 
68s. and 58s.; Carnbroe, 53s. 6d. and 53s.; Monkland, 52s. 6d. and 
52s.; Govan, 52s. 6d. and 52s.; Glengarnock, at Ayrshire ports, 
72s, 6d. and 65s. 6d.; Dalmellington, 62s. and 61s.; Eglinton, 54s. 
and 53s.; Carron, at Grangemouth, 77s. and 66s.; Shotts, at 
Leith, 71s. and 66s, 6d. 

The malleable iron trade is in a very unsettled position. It 
is very difficult to obtain specifications for work arranged long ago, 
so that at times it is not very easy to keep some of the works going. 
For such new orders as are available—and they are few at present 
—there is a good deal of competition, and the prices quoted by 





more hopeful. 

Steam coal quotations are as follows: Best, 15s. 3d. to lis. 6d., 
or about 1s. lower than they were a month ago ; seconds, 14s. 6d. 
to 15s.; small steam, 10s. to 10s. 6d.—small steam left off weaker. 
House coal is tolerably firm; best is at 15s. 3d. to 15s. 6d.; and 
small, notwithstanding that coke is weaker, still sells. readily at 
12s. to 13s. Coal is selling at 26s. for foundry, while furnace has 
fallen to 24s. 6d. per ton. 

Patent fuel continues in moderately good demand—prices, 
15s. 9d. to 16s. for best. 

Pitwood is rather dull, and prices continue at 16s. 6d. I dare- 
say the demand for foreign will not be so brisk in the coming 
quarter, there being large clearances going on in Wales. 

The iron and steel trades are not quite so brisk, principally in 
the timber branch. A good deal of speculation is rife as to future 
business. Pig is getting firmer, and, taking business all round, 
bar and rails, there is plenty of business for months to come, and 
no one need fear that any depression will arise during that period, 
but about the future there is some doubt. Rails are now 
secondary, and I note that the northern works in some places have 
been quoting £1 less than Welsh quotations. Our consignments 
this week are practically »‘/._ The Welsh bar trade has been good 
on account of the general improvement in trade. Steel plate has 
been brisk on account of the activity in shipbuilding, and tin bar 
has been more active than any branch, on account of the great 
make in tin-plate. But makers ask one another what if the 
American threat should be realised, namely, that in eighteen 
months American mills _ will produce all the tin-plate required. It 
follows from these discussions that the tin-plate industry is being 
watched with peculiar interest, and by coalowners and ironmasters 
as much as any. 

Prices generally in iron and steel manufactures remain. Pig iron 
Glasgow, left off at 51s. 64d.; hematites, 64s. 5d.; Welsh bars areat 
£7 10s. to£7 15s.; Bessemer bars, £7 15s.; Siemens bars, £8 2s, 6d.; 
steel sheets, £10 to £11; steel rails, heavy, £7 to £7 5s.; light, 
£7 15s. to £8. 

A company has been formed for taking over the Glanmoor Foun- 
dry—Mechanical Engineering Co.—Llanelly, capital, £10,000 in £50 
shares. 

Sinking by a new colliery company on the west of the Taff near 
Aberdare Junction will shortly begin, and one hundred houses 
forthwith built. 

e rescue of the twenty horses and a donkey left in the Morfa 

it is being attempted, the rescuers having to wade through nearly 

3ft. of water. The question under discussion is, have the horses 

escaped the after damp, and some novel theories are propounded, 
which I may notice again. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In alluding to the event, which, though not directly and strictly 
connected with our object, has, during this last week, caused 
unusual, nay, universal emotion, viz., the retiring from office of 
the German Chancellor Prince Bismarck, I cannot do better than 
repeat the expressions of a Jeading French paper on the subject :— 
“A great chapter of the history of Germany, of Europe, of the 
world, has been closed. The whole of Europe must feel, that the 
conditions of estime in general politics are changed, guia cecidit 
fortis homo.” 

ere is no appreciable change to report in the condition of the 
iron market of this country. Demand and sale are quiet, but a 
generally firm tendency prevails in all branches. 

On the Silesian iron market inquiries are coming forward pretty 
freely, while demand is very regular. Forge pig is so scarce that 
some mills are said to have brought large quantities of pig iron 
from Austria at about M. 95 p.t. free station. In the finished iron 
and steel trade a pretty satisfactory business has been doing lately, 
there being a healthy demand for bars and hoops as well as for 
sheets. 

The state of the Austro-Hungarian iron trade remains, on the 
whole, satisfactory. Regarding the different branches, the pig 
iron market especially continues firm, and production increased by 
50,000 t. against last year, has found ready sale at paying prices. 
In the manufactured iron trade considerable activity is observable 
at most of the works. Bars, hoops, and plates are in lively request. 
For girders and other building materials large orders are expected 
to come in with the building season. Besides, there are some large 
orders holding out, such as the harbour and warehouses in Trieste, 
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waterworks in several towns, and a considerable enlargement of the 
general railway rolling stock. 

The Belgian iron market is very quiet. There are hardly an 
inquiries coming forward just at present, As yet makers are stil] 
working on with orders they have on their books. Producers are 
firmly maintaining their prices, while dealers are offering at lower 
quotations, 

The uneasiness prevailing on most markets has as yet little 
influenced the French iron trade. Although demand has slightly 
increased, it may still be regarded as satisfactory, 

Duri the week the Rhenish-Westphalian iron market has 
remained in a quiet state, as —— before, holding, however 
very firmly to previous prices, garding the ore trade, no change 
can be reported upon what was said last week. The demand has 
somewhat decreased, but prices continue firm, Pig iron havi 
remained gre | for some weeks, other branches of industry 
have been enabled to come into better proportion to the raw 
materials. It is stated that at the late meeting of the Pig Iron 
Convention the forming of a Foundry and Hematite Convention 
has been discussed, and there is every probability of the project 
being put into execution. 

A firm tone reigns in the malleable iron market, although inland 
demand is rather weak at present, buyers being on the look out 
for a possible reduction in price, and therefore covering only their 
most pressing demands. On the other hand, makers being fully 
sold forward for some months, they are looking into the future 
with considerable ease. As far as inland is concerned, there has 
been a healthy business doing in hoops. Prices have as yet 
remained hanged, but it is feared the reduction on foreign 
markets will lead to a lessening in prices here. Steel plates meet 
with a very good demand. e sheet business may be termed 
satisfactory. There is no change to report in the wire trade, 
Foundries, machine, and wagon factories are well employed at pay- 
ing prices. At a tendering for rails at Magdeburg M. {65 was the 
lowest offer, others ranging between M. 168 to 169 p.t., and even 
M. 172°50 p.t. at works, At a tendering for Breslau M. 161 was 
the lowest offer, the remaining moved between M. 162 to 166 p.t. 
at works, 

The total production of pig iron in Germany, including Luxem- 
burg, was for February, | 90, 362,026 t., of which 168,364 t. were 
forge pig and spiegeleisen, 34,367 t. Bessemer, 118,049 t. basic, and 
41,246 t. foundry pig. In February, 1889, production was 
334,912 t.; in January, 1890, 374,066 t. From January lst to 
February 28th, 1890, 736,092 t. were produced, against 702,023 t. 
for the same period the year before. 

Mr. T. G. Halske, of the well-known firm of Siemens and 
Halske, died at Berlin on the 17th inst., aged seventy-six. Native 
of Hamburg, he had gone to Berlin as a mechanic, and as early as 
1844 set up a small mechanical shop there. Soon after this Mr. 
Werner Siemens made his acquaintance, and there, in Halske's 
workshop and assisted by Halske’s remarkable practical skill, was 
enabled to experiment on and prepare for public exhibition his 
first inventions in the telegraphic line. In 1847 Siemens and 
Halske joined company in establishing a Telegraphic Institution 
which has since spread into those large works at Berlin, Charlotten 
burg and elsewhere, which give employment to thousands of work- 
men, and the productions of which have carried the name and the 
fame of Siemens and Halske all round the globe. 











THE CANALISATION OF THE MAIN FROM FRANKFORT TO Mainz 
has been attended by the most noteworthy commercial results, in 
spite of the unfavourable dry season following the completjon of the 
work, The saving of freight on goods to and from Frankfort has 
amounted to 185,000 dols., and to other places between the terminal 
points, 98,000 dols. The saving on coal freight alone has paid 6 

r cent. on the Frankfort Harbour Works. On the 46°5 miles 
ength of the Rhine between the Main and the Neckar there are 
the following river ports and commercial landing places:— 





Total length Average ton- 








Port. Trade. | of landing nage per 
| | places. mile. 
Tons. | Miles. | 
i. 654,000 | 44 | 148,500 
Gustavsburg ae. 427,000 | 10 402,500 
EA i Seas ae 202,000 | (99 21,000 
Mannheim.. .. .. .. .. 1,796,000 | 12°4 145,000 
Ludwigshafen.. .. .. .. 647,000 | 1°9 348,000 
+. le Se ee 3,726,000 29°6 125,870 





The traffic of this district is capable of immense development. A 
canal is now projected from Strasburg to Ludwigshafen, which 
would make Strasburg a western central point of European inland 
navigation, as Vienna must be the central point for Eastern 
Europe.— Wochenschrift des Ocsterreichischen Ingenieurs Vereines, 


New Sree. Works at MAryrort.—The new steel works, 
rolling mills, and foundry, which are being erected on the site of 
the old Ellen Rolli Mille, and which the inhabitants of Maryport 
regard as a very welcome addition to the industrial establishments 
of the town, are within measurable distance of completion. It is 
expected that the Bessemer department will be ready for starting 
early next week, and the rolling mills in about three weeks. The 
title of the firm is Hampton and Facer’s Special Steel Ingot 
Company, formed for the purpose of working out a new system of 
ingot castings by Hampton and Facer's patent. The products of 
the works will be “‘ special” steel parallel ingots, 3in. square and 
upwards and 12in. by 9in. by 2in. and upwards; Swedish 
‘special ” quality ; hammered and rolled “special” and Swedish, 
—_ ” steel blooms, slabs, billets and bars of all required sizes 
and chemical composition ; ‘‘ special” steel ingots for rolling into 
tires ; sound “special” steel castings and mild special steel forg- 
ings of all descriptions. The old rolling mills and engines have 
been entirely removed and new mills substituted. The whole of 
the forge plant, including puddling and reheating furnaces, have 
also been taken away, and a complete Bessemer plant erected, con- 
sisting of two five-ton converters, two pig iron, and two spiegel 
cupolas, four new hydraulic ingot cranes, two centre cast- 
ing hydraulic cranes, and blowing engine. The Carlisle Journcl, 
of the 25th inst., says, the blowing engines which were working 


satisfactorily yesterday, are capable of blowing a charge of eight. 


tons. The hydraulic pumps, with accumulators, are also in opera- 
tion. The twosteel boilers, 30ft. by 7ft., put down, were made by 
Arnold and Co., Barnsley. A third boiler is in course of construc- 
tion by the same firm, and it is expected to be delivered at the 
works early next month, In the rolling mills department a 20in. 
billetting mill is in course of erection, and, when completed, is 
expatted to turn out 600 tons per week of steel billets and blooms, 
2in, square and upwards. There is also an 8in. bar mill which will 
roll sizes from jin. to 2in. round, also squares, flats, &c. A 50 cwt. 
Nasmyth steam hammer is being erected for making forgings, 
axles, &c., and it is ex to be finished in the course of a fort- 
night. It is also intended to put up a new steel foundry for making 
iron and steel castings of all descriptions, A aes roof has been 
raised over the Bessemer department. At the top end of the 
works several new buildings have been erected, comprising labora- 
tory, pattern, fitting, and smiths’ shops, The ‘I'rustees for the 
District and Harbour of Maryport have completed the water con- 
nections for the boilers, whilst a good — for cooling purposes 
has been obtained by means of wells, When the works are in full 
operation the turn out is expected to be equal to from 800 to 1000 
tons per week of special ingots, the principal portion of which will 
be supplied to the Sheffield trade. As the firm intend employing 
about men and boys, the works will make an addition of £35) 
= £400 per week to the wages-earning community of Maryport and 
istrict. 
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\MERICAN ENGINEERING NEWS. 


Locomotives. —The New York, Providence, and 
ton Railroad has contracted for a fast pas- 
- r engine, with driving wheels 73in. diameter, 
eh is a rather exceptional size in this country. 
gs jinders are 18in, by 24in.; driving wheel 
pase, Pit. lin. ; total wheel base, 23ft. ; weight on 
driving wheels, 64,5001b.; weight on truck, 
33,500 Ib.; total weight, 98,000 lb. The boiler is 
Ain, diameter, of jin. Otis steel | go There 
- 918 tubes, Zin. diameter, 10ft. 7in. long. The 
eeehardeon balanced slide valve and the Dean 
Be shead are used. The truck is of the centre- 
pee type, with ball bearings. It has four 
wheels, 36in. diameter. Two other eight-wheel 
ngines are also being built. These have cylin- 
= l7in. by 24in.; driving wheels, 62in. dia- 
meter; boiler, 52in. diameter, with 200 tubes 2in. 
diameter and 11ft. 10in. ry Weight on drivers, 
67,000 1b.; on truck, 30,0001b.; total weight, 
97,0001b. A new Mogul freight engine has 
cylinders 18in. by 24in.; six driving wheels, 58in. 
diameter; wheels of pony truck, 33in. diameter. 
Driving wheel base, 15ft. 2in. ; total wheel base, 
soft, 10in. Weight on drivers, 93,000 Ib.; on 
truck, 15,8001b.; total weight, 108,0001b, The 
poiler is 52in. diameter, with 200 tubes. The 
engines are fitted with Luttgen’s exhaust damper 
at the base of the smoke stack, admitting outside 
air to the stack. The fast eight-wheelers have 
the Westinghouse automatic brake on drivers 
and tender. ‘The smaller eight-wheelers will 
have the Eames driver brake and the Westing- 
house brake on the tender. The Mogul will have 
the Eames brake on all the drivers and on the 
nder. 
” Range finders.—The Navy Department proposes 
to place Fiske range finders on the new cruisers. 
These instruments have been tried with great 
success, anc are in use on the U.S.8, Baltimore. 
They will cost about 5000 dols. a set. The instru- 
ment has already been described. 

Water power.—A_ project is on foot to utilise 
the power of the St. Anthony falls near Minne- 
apolis, Minn., to drive electric plant to furnish 
light, power, and heat to the cities of St. Paul 
and Minneapolis. 2 

A “depressed” vaileay.—The Rapid Transit 
Commission appointed to deal with the question 
of rapid transit on Atlantic Avenue, Brooklyn, 
N.Y., has decided in favour of a double track 
line ia an open cutting along the middle of the 
avenue. Some years ago the Long Island Rail- 
road ran its trains down the avenue, partly in 
tunnel, to South Ferry. The use of steam was 
then forbidden, the company built a depét about 
two miles from the ferry, and horse cars now run 
ona surface line. The tracks of the Long Island 
Railroad, which run on the avenue from the 
depit to East New York, are fenced in, leaving a 
roadway on each side. The tracks are on the 
street surface. The company wanted to build a 
four track elevated road from East New York to 
the ferry, about five or seven miles, There was 
considerable argument in favour of a four track 
road, on account of the heavy suburban traffic, 
but, partly on account of the cost, the commis- 
sioners decided on a double track. The property 
owners strongly objected to an elev@ted railroad. 








NEW COMPANIES. 


THE following companies have just been regis- 

redi— 

Ashton-under-Lyne, Oldham, and Hyde Tramways, 
Limited. 

This company was registered on the 13th inst., 
with a capital of £75,000, in £6 shares, to carry 
into effect two agreements, made March 10th, 
between the London Joint Stock Association, 
Limited, and the company, relating to the con- 
struction of the tramways and works authorised 
by the Oldham, Ashton-under-Lyne, and Hyde 
District Tramways Order, 1889, and for the sale 
to the company of the benefit of the said order, 
and the powers and authorities therein given. 
The first subscribers are :— 





é Shares. 
W. Grey, 11, Tissington-street, S.E., clerk .. .. 
F. W. White, 30, Crewys-road, Peckham .. .. 
E. Me Oppert, 33, Old Broad-street, E.C., mer- 
chan os s ee ee oe oe oe +e . 
W. T. Hill, 80, Cornhill, E.C., merchant 
A. Ayland, Portsea-villa, Manor Park .. .. 
F. W. Ogden, 20, Chesmont-road, Peckham, . 
E. R. Day, 22, Canonbury-road, N. .. radia 
There is not to be less than three nor more 
than seven directors ; qualification, £200in capital ; 
the first to be appointed by the subscribers; re- 
muneration, £105 per annum each, and a further 
£105 divisible for every 1 per cent. over 5 per 
cent. dividend. Solicitors, Messrs. W. Webb and 
Co., 6, Essex-street, Strand. 
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Durand Electric Petroleum and Gas Engine and 
; Manufacturing Company, Limited. 

This company was registered on the 15th inst., 
With a capital of £100,000, in £5 shares, to acquire 
the business how carried on at 163, Avenue Victor 
Hugo, Paris, by Eugene Durand, with all the 
patents, inventions, and contracts connected 
therewith, The nature of the business to be 
one 1s not stated. The first subscribers 
. D. Cahill, 6, Great George-street, Cork reas 
Ly > i jfemabroke-equare, . oe 
J. Russell, 175, mo gad se higpity is 
F. Street, 16, Victory-square, 8.E. i : 
C. Furtado, 172, Oakley-square, N.W. 

R. E. Pritchett, Rhiewport, Hornsey 


Registered without speci i 
_ Re special articles of association. 
Solicitor, Mr, H. Martin Green, of Havant, Hants. 


Elmore’s Wi 


. 


we 


re Manufacturing Company, Limited. 
aan company was registered on the 15th inst., 
wal h. capital of £300 020, in £2 shares, ten of 
; : are founders’ shares, entitled to one moiety 
+4 ie surplus profits remaining after payment of 
= Per cent. on the ordinary shares. The com- 
ond Proposes to purchase certain inventions, 
ame &e., from Elmore’s Patent Copper 
tr Peco g Company, Limited, relating to the 
catment of metals and alloys; also to carry on 


the business of an electric light company in all 





branches, The agreement relating to the pur- 
chase is not registered. The subscribers are:— 


Shares. 
E. W. Larnport, 18, Church-road, Willesden, ship- 
owner's manager a a Tae ee 
J. A. Howe ge Springfield, Chelmsford .. .. .. 
J. Rickard, Thurlow Park-road, Dulwich .. .. 
A. Stevens, 11, Queen Victoria-street, private 
OUNNNET oa ne, 4% 80). 4a ce 0) e ¥0 
A. Smith, 28, Stainford-road, Walthamstow, 
ar a ae 
R. 8. Jennings, 5, The Limes, Capel-road, Forest 
ea rr eee 
J. Shurmer, 4, Gilbert-road, Lambeth o: Ee 
The first directors are Sir John Henry Morris, 
E. J. Carson, J. MacFarlan, J. J. Atkinson, J. 
Thompson Cooper, George Smith, and W. Elmore. 
Qualification, 250 shares. R ti 


ee ee 


ahoin. 
man, £300 per annum; each director, £200 per 
annum, and in addition a divisible sum “anit 
5 per cent. of net profits after payment of 20 per 
cent. dividend. Solicitors, Messrs. Hollams, Son, 
and Co., Mincing-lane. 








Foster, Blackett, and Wilson, Limited. 
This company was registered on the 17th inst., 
with a capital of £180,000, in £10 shares, to 
acquire the business of Foster, Blackett, and 
Wilson, of Newcastle-upon-Tyne, Hebburn, and 
elsewhere, lead merchants, lead refiners, manu- 
facturers of and dealers in dry white lead, and 
all other articles usually manufactured of lead. 
The first subscribers are :— 
Shares. 
*C. F. Forster, Newcastle-on-Tyne .. on 
*A. J. Foster, Newcastle-on-Tyne 
*G. Bell, Newcastle-on-Tyne 
*F. Shaw, Newcastle-on-Tyne .. 
Mrs. Forster, Newcastle-on-Tyne 
*C. Stanton, Newcastle-on-Tyne .. .. 
M. Forster, Bishop Middleham, Durham... .. 
There is not to be less than three nor more 
than five directors; the first are the subscribers 
denoted by an asterisk; qualification and remu- 
neration of the several directors are specific- 
ally provided for in connection with ordinary 
shares and B debentures, and until the latter are 
paid off, C. F. Forster and A. J. Foster are to 
receive, as managing directors, a fixed salary of 
£800 per annum. Solicitors, Messrs, Crossman 
and Pritchard, 16, Theobald’s-road, 
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Inventions Development Syndicate, Limited, 
1 d/ ’ 


This company was registered on the 18th inst., 
with a capital of £21,000, in £50 shares, to 
search, inquire for, and obtain information as to 
business, inventions, patents, discoveries, under- 
takings, claims, « ions, li , and rights 
of every description in any part of the world, to 
assist inventors and patentees. The first sub- 
scribers are :—- 





Shares. 
A. R. Sennett, C.E., 1, Temple-gardens.. co = 
A. Burnie, 165, Fenchurch-street .. .. .. .. 
W. H. Cutler, C.E., Brunswick House, Clifton- 


a BP PUR ohee pr ei sa ae Bee: 
J. Hoffnung, 3, Hyde Park-gate, merchant... .. 5 
W. B. Johnson, M.D., 157, Jamaica-street, 8.E... 2 


J. R. Cross, 1, Church-lane, Hornsey, merchant. . 6 
T. E. H. Gordon, 11, Pall-mall, engineer _ be 

Most of the regulations of Table A apply. An 
unregistered agreement with Don’s Patent Smoke- 
Prevention and Fuel Economising Proprietary 
Company, Limited, will be adopted. Solicitors, 
Messrs. Bonner, Wright, and Co., 165, Fen- 
church-street. 





Glanmor Foundry Company, Limited. 

This company was registered on the 19th inst., 
with a capital of £10,000, in £50 shares, to take 
over the business of ironfounder, engineer, and 
millwright, carried on by the executors of the 
late John Powell, at the Glanmor Foundry, 
Llanelly. The subscribers are :— 


Shares. 
W. J. Rees, Lianelly, engineer... .. .. «ia 
D. Samuel, Lianelly, steamshipowner .. .. .. 10 
R. C. Jenkins, Llanelly, wine and spirit merchant 10 
G. Watkeys, Llanelly, engineer  o oe 
D. W. Rees, Llanelly, solicitor... .. .. .. 10 
J. Auckland, Lilanelly, boot manufacturer .. 10 
W. Watkeys, Llanelly, colliery proprietor 10 
C. F. Thompson, Durham, ironfounder. . 10 


The number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in the capital of the company ; the subscribers 
are to appoint the first. e company in general 
meeting will determine remuneration. Solicitor, 
Mr. D. Williams Rees, Llanelly. 





Heslop and Company, Limited. 

This company was registered on the 17th inst., 
with a capital of £40,000, in £1 shares, to supply 
motive power and force by means of inventions 
and patent rights, the nature of which is not 
described, and to work, develope, and use the 
machinery and works of the company in localities 
which are not stated, adopting therefor an agree- 
ment made with William Heslop, engineer; Jas. 
William Close, accountant; John Frederic A. 
Pflaum, engineer; and Alfred Buckhouse, stock- 
broker, all of Leeds, The subscribers are:— 

8 


Wm. Heslop, Leeds, engineer .. .. .. 

H. Greaves, Halton, provision merchant 

A. Vickers, Leeds, builder... .. .. .. .. 

A. Backhouse, Leeds, stock and share broker 

J. W. Close, Leeds, accountant.. .. .. .. 

J. F. A. Pflaum, Leeds, engineer .. .. 

F, Cookson, Leeds, provision merchant. . s 
Registered without special articles. Solicitors, 

Messrs. Linklater and Co., 2, Bond-court, Wal- 

brook, 
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John Stewart and Son, Limited, 


This company was registered on the 19th inst., 
with a capital of £50,000, in £10 shares, to take 
over the engineering business carried on at the 
Blackwall Ironworks, Isle of Dogs, and at 28, 
Billiter-street, E.C., by John Stewart. The sub- 
scribers are i— 


Shares. 
John Stewart, Blackwall fronworks =...) 4... 
W. A. Massingham, 16, Union-court, Old Broad- 
etrect, wine merchant .. .. .. .» «s es 
J. H. Dunean, C.A., 3, Coleman-street . .... 
W. F. Stutchbury, Sylvan-road, Wanstead, ac- 
countant Pee eee es eee 
J.C. Jobling, Newcastle-on-Tyne, engineer... . 
A. Thomson, Beaconsfield-road, Leyton, engineer 
A. 8. Target, Isle of Dogs, engineer Ee selene 
Most of the regulations of Table A apply. Soli- 
citors, Messrs. Ingledew and Co., St. Benet- 
chambers, Fenchurch-street, 


— 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


«* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

17th March, 1890. 

4103. Evecrric Arc Lamps, J. Campbell, Glasgow. 

4104. Hotpina Device for Loose Heapsrocks of 
Latues, A. Roberts, jun., Halifax. 

4105. Mera.iic Tosacco Pipe Bow1 Cover, A. Schutz, 
Leedi 


5. 

. Inrants’ Cuarrs, C. Chipps, Suffolk. 

. Lupricators, A, Bradshaw, Accrington. 

. Maturine Spirits, J. McKinless, Manchester. 

. MasHine Potatoes, A. Brown, Manchester. 

. SKLF-acTING Muues, G. Hartley, London. 

. Suips’ Bertus, R Scotter, London. 

. RESERVOIR PENHOLDERS, G. Hatton, Liverpool. 

. WATER Pits and Fountarns, J. F. Bennett and 
E. P. Hides, Sheftield. 

4114. Mount for Coins, &c., E. E. Tanner, Birming- 
ham. 

4115. Groves, F. Ed d Manchest 


4116. Macweto Catt Bet, Generators, F. J. Young, 





London. 
4117. Groovep Putteys, 8. G., W., and E. Rhodes, 
Le 


8. 
4118. > _gmmaaa of Fuer in Oren Grates, J. Shaw, 
mdon. 
4119. Rock Borine Apparatus, P. de Baére, Glasgow. 
4120. Destructive DistitLation of Ors, J. Laing, 
Edinburgh. 
4121. BorrLes and Stoppers, J. and T. Edmundson, 


ax. 

4122. Banp-sawinGc Macuinery, E. Jackson, Prescot. 

4123. PENHOLDERS, G. Crowe, W. K. Massam, and 
J. W. Tate, Barnsley. 

4124. Burron Fastener, G. Bell and W. Nicholls, Bir- 
mingham. 

4125. Evectric Bex, E. Berg, Germany. 

4126. Lypicator, E. Berg, Germany. 

4127. Prosectites, A. Dewar, Dundee. 

4128. BACK-WASHING MacuiNes, J. C. Walker and J. E. 
Stephenson, Bradford. 

4129. Sarery Winpow Fastener, G. D. Sykes, Hud- 
dersfield. 

4130. Manuracture of Seauskix, &c., G. Geissler, 
Huddersfield. 

4131. Water Gavuces for Steam Boixers, J. McEwen, 


ndon. 
4132. Frame for Rear-privinc Cycies, J. B. Dunlop, 

ndon. 
4133. Grinpinc Pans, W. Roberts and H. R. Belden, 

London. 


4134. Paorocrarsic Cameras, A. D. Loman, London. 

4135. PoRTABLE PnoToGRaPHic CAMERAS, A. D. Loman, 
London. 

4136. ATTACHING HanDLEs to Paper Bacs, J. E. Kings- 
ford and A. T. Hope, London. 

4137. Process for Propucinc Ozone O11, F. Pieken- 
brock, London. 

4138. MetaL Ssoes for Horses, &c., G. O'Brien, 
London, 

4139. Water Gauce, H. Gliiser, London. 

4140. Apparatus for ANGLERS’ Use, G. Paley, London. 

4141. Construction of Sprinc Seats, J. Harrington, 
London. 

4142. 

4143. 

4144. 

4145, 

4146. 

4147. 

4148. 


O1 Lamps, J. H. Verity, London. 

Piano Levers, F. B. Boyes, London. 

Brakes, J. Morrell, London. 

Braces, W. T. N. Butler, Manchester. 

CaNDLESTICK, A. Wratil, London. 

WooD-wWoRKiING Macuinery, E. Miiller, London. 

Car Brakes, VU. F. Pol and H. F. Kiinzel, 
London. 

4149. Com Caspr for Baas, C. R. Bonné.—(C. Jackson, 
United States.) 

4150. Cutmney TERMINAL, T. Davie and A. G. Boutcher, 
Bourne End. 

4151. Manuracture of Materiats, &c., F. P. Candy, 


ndon. 

4152. Dryrya Macuines, G. G. Picking and W. 
Hopkins, London. 
4153. CrusHine, &c., 

London. 
4154. Lawn Mowers, G. H. Shepherd, London. 
4155. Frre-Grates, C. J. Crosby, London. 
4156. Cuttine out and SHapine Garments, P. W. Hill, 


Macuine, M. H. Simonet, 


mdon. 

4157. Fintsninc Feit Hats, R. Wallwork, Man- 
chester. 

4158. Paper-Box Makino Macainery, M. E. Brigham, 
London. 

4159. Propucinc OPENWoRK EMBROIDERY, J. Steiger- 
Meyer, London. 

4160. ScaLLorep Epcrnes, J. Steiger-Meyer, London. 

4161. PREPARING ORNAMENTAL Fasrics, J. Steiger- 
Meyer, London. 

4162. BotLers and BorLer Furnaces, H. E. Newton. 
+G@. J. Cartwright, New South Wales.) 

4163. FasTentnes for Corps for Boor Laces, W. M. 
Savours, London. 

4164. Governinc Gas, &c., Engines, C. D. Abel.— 
(The Gas Motoren Fabrik Deutz, Germany. 

4165. Fasteninc for Purses, &c., T. Wohlmuth, 
London. 

4166. PROPELLING and Sreerine Surps, C. Cornero, 


4167. ADDITIONS to THRASHING MacurnEs, J. Marshall, 
London. 

4168. Screw Proretuers, J. E. Spanoghe, London. 

4169. MeTaLiic Packine, E. Edwards.—(W. @minder, 
Germany.) 

4170. ENvELores, E. Edwards.—(E. Cassalette and D. 
Kunhardt, Germany.) 

4171. ConcentratinG SutpHuric Actin, C. 8. Negrier, 


mdon. 

4172. Mera Cases for Fiower-pots, A. J. Boult.— 
(A. Reiche, Saxony.) 

4173. Dressinc Movustacues, W. P. Thompson.—(D. 
Jacobi, Germany.) 

4174. Rern Cramp, F. Tschofen, London. 

4175. C1GARETTES, J. Goodfellow, London. 

4176. — Grain, T. and G. M. Parkinson, 

ndon, 


4177. CLorus for Cieantinc Purposes, E. Dyson, 
anchester. 

4178. FLEXIBLE Puototyre Puates, G. Balagny, 
London. 


4179. Attacninc Sots and Hee s to Boors, J. and W. 
Gray, Glasgow. 
4180. = Dust from Arr, G. H. Oliver, 
mdon. 
4181. Srarcu, &c., 8. Spitzer, London. 
4182. Currinc Corkwoop, J. E. Howard, London. 
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4188. Mecuanicat Toy, D. B. Kennard, Margate. 

4184. Encacine or Disencacinc Boats, C. J. Howe, 
Monkwearmouth, 

4185. Measurine Distances, A. Barr and W. Stroud, 

pw. 

4186. Neckties, W. Kennedy, London. 

4187. ORNAMENTATION of Stoves, &c., E. G. Draper, 
Sheffield. 

4188. Bakers’ Fire-Boxes or TrRoLLEys, W. Begg, 
Cheshire. 

4189, Batu Socket Switcn for Evectric Licutine, F. 
Suter, London. 

4190. Toy Savines Banks, H. J. Allison.—(4. S. and 
L. A. Munger, United States.) 

4191. MecHanism for GeneRATING Heat, T. D. Farrall, 
London. 

4192. Disa Drarner, 8. K. and C. Coo1s, London. 

4193. Copyine Paps, A. Schorno, London. 

4194. Rartway Brakes, J. Hahn, London. 

= * teen Grate Bars, G W. Hawksley, Shef- 

eld, 





4196. JacquarD Harness, A. B. and H. B. Barlow, 
Manchester. 

4197. Propuction of Licutine Gas, H. L. Miiller and 
W. Adkins, Birmingham. 

4198. Siipinc Tap for Beer, &c., E. Hazlehurst, 


0 m. 

4199. On Cans, B. J. B. Mills.—(The Rav Novelty Com- 
pany, United States.) 

4200. Removine Fisn from a Kerrie, A. B. Deane, 
London. 

4201. Smecrtinc Furnaces for Treatinc Ores, T. 
Teague, Devoran. 

4202. Joint for Lookina Guiasses, J. Rhodes and 8. 
Alexander, Edgbaston. 

4203. Stokers for Furnaces, J., T., and J. Vicars, jun., . 
Liverpool. 

4204. RemovaBLe Hees for Boots, E. Williams, 
Llanfair. 

4205. AuToMATIC Markino of Cioru, W. G. Gass, 
Great Lever. 

4206. Rupper Tires, F. 8. Willoughby and F. C. 
Lynde, Manchester. 

4207. AUTOMATON DIORAMIC ADVERTISER, 8. J. Porter, 
London. 

4208. Gas VALVE, J. Thomason, London. 

4209. Cuttinc Cor, &c., H. Smith and E. Sutton, 
London. 

421). Openine, &c., Doors of Raitway CARRIAGES, 
R. Ayriss, London. 

4211. Aprons, I. Gleave, Manchester. 

4212. Se_y-Lockinc Hanppac, H. J. Morriss, London. 

4213. Joint in SronewarRe Pires, W. C. Tyndale, 
London. 

4214. Dritt Sowinc Macurves for Seeps, A. Ballach, 


ow. 

4215. Lypicatinc Apparatus for Omnuipuses, &c., J. 
Westaway and J. Treliving, London. 

4216. Borrine Liquibs, H. Tipping, London. 

4217. CHarcine IncLiINeED Gas Retorts, L. Van 
Vestraut, London. 

4218. RemovinG Paint, A. May, London. 

4219. Decoratinc Doors, G. Engel.—(G. Grossheim, 
Germany.) 

4220. Swircues for Execrric Circuits, H. C. L. 
Holden, London. 

4221. Recistrerinc the NumBer of Weicuincs of a 
MacuHine, A. Wood, London. 

4222. BaBy-Tenpers, M. A. and R. L. Richardson, 
London. 

4223. Water Gas, &c., J. von Langer and L. Cooper, 
London. 

4224. WaTerR Gas, &c., J. von Langer and L. Cooper, 
London. 

4225. Vatves for Hor Gases, J. von Langer and L. 
Cooper, London. 

4226. Book Hotpers and Buorrinc Paps, E. G. 
Peyton, London. 

4227. Boom Sait 
France. 

4228. Tea-KETTLES, G. H. Downham, London. 

4220. DouGH-KNEADING Macuines, B. H. Melendy, 
London. 

4230. EXPANDING PULLEys, 
Bennett, London. 

4231. Construcrion of Arc Lamps, W. E. Gray, 
London. 

4232. INCANDESCENT ELectric Lamp, W. 
London. 

4233. HorsesHoes, H. Gillbanks.—(A. Rospini, Italy.) 

4234. MANUFACTURE of WHEELS, E. E. A. Sorel, 
London. 

4235. Fitaments for Exectrric Lamps, J. P. Rees, 
London. 

4236. Burnine Liquip Fvet, W. E. Smith.-(S. 7. v. 
Bray, Russia.) 

4237. Lerrer or Britt Fives, A. J. Wells, London. 

4238. Footster Bearinec for Spinpies, J. Etrich, 
London. 

4239. SUBMARINE VESSELs, L. Apostoloff, London. 

4240. ELevators and Conveyors, C. J. Seymour, 
London. 

4241. DisinrecRaTING Macuinegs, J. E. Searle, jun., 
London. 

4242. ELecrric Raitway Sienats, A. Siemens, London. 

4243. GRAINED SMOKELESS ExpLosive, W. Schiickher, 
London. 

4244. Expansion VaLves, E. N. Galloway and J. H. 
Beckwith, London. 

4245. Mowrne and Reapinc Macuines, G. E. Rowe, 
London. 

4246. Primary Batrertes, Sir C. 8. Forbes, London. 

4247, Suips’ Boats, G. Scott and T. G. Tagg, London. 

4248. PorTABLE TaBLEs, F. B. Jessett, London. 

4249. ExpLosion Enornes, H. Kesterton, London. 

4250. Encine Vatves, J. Marshall and R. Wigram, 
London. 

4251. Puriryinc and Coo.tinc Warer, G. Simpson, 
London. 

4252. GARMENTS for Savino Persons from Drownrne, 
B. Kempner, London. 

4253. Soitaires for Currs, G. C. Downing.—(S. Ton- 
naire, France.) 

4254. FasreninGs for ARTICLEs of Dress, A. 8S. French, 
London. 

4255. Movinc Panoramas, W. H. Scratton and A. A. 
Common, London. 

4256. BrusHes, W. P. Thompson.—( McC. Young anid 
J. K. Robinson, United States.) 

4257. BRUSHMAKING Macuine, W. P. Thompson.— 
(McC. Young and J. K. Robinson, United States.) 

4258. SuspenDinG SLipinc Doors, F. B. Hogarth and 
H. D. Brandreth, Liverpool. 

4259. Covers for Rinc THRostLes, W. P. Thompson.— 
(H. Koldt, Austria.) 

4260. ELecrricaL Distrisution, W. P. Thompson.— 
(C. G. Young, United States.) 

4261. MusicaL ATracuMEnT for Toys, W. P. Thomp- 
son.—(M. Dannhorn, Germany.) 

4262. Water METERS, J. Thomson, London. 

4263. Fotpinc BepstEaD, F. M. y Martinez, London. 

4264. INDENTED TYPE IMPRESSIONS upon Paper, H. H. 
Lake.—(W. J. Howell, United States.) 

4265. Bo.tine or Sirtinc, X. G. E. de Faucompré, 

ondon. 

4266. AutomaATIC AppaRATUs to STeriuise MILK, P. 

Jacoby, Paris. 


Sarety Cuiew, F. H. O'Donnell, 





F. M. Powell and G. 


E. Gray, 
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4267. VENTILATING Gass, V. Massey-Crosse, London. 

4268. GENERATING STEAM in Enoines, G. Ingram, 
London. 

4269. PHoTOGRAPHIC PrintixG, W. W. J. Nicol and J. 
Lewis, Birmingham. 

4270. Musica. INstRUMENT, E. Kohn, London. 

4271. Printine Tyre, J. R. Topliss and J. A. Kay, 
London. 

4272. Tore Covers, &c., W. Do’ m, London. 

4273. WATER-CLOSETS, J. and A. Duckett, London. 

4274. Sertrnc-on Lever for Looms, R. Crawshaw, 
London. 

4275. Evecrricat Switcues, J. A. Kingdon, London. 

4276. BEARING for RatLway AXx.es, N. A. Preston, 


ristol. 

4277. MakinG-uP Cotton-wooL, &c., W. Jowett, Man- 
chester. 

4278. Ripinc Sapptes, T. Clowes, Beverley. 

4279. Sprines for SappLE Girtus, T. Clowes, Beverley. 

4280. DouBLE Eye-GLasses or Spectacies, J. J. Wood 
Liverpool. 

4281. Wasninc Woo1, H., E. D., and H. D. Smith, 
Bradford. 

4282. Macuive for VeLurine Fett Hats, H. J. Whyatt 
Bristol. 

4283. Rirte Buttets, G. Hookham, Birmingham. 

4284. Fan for Smitn’s Force, W. Johnson, London. 

4285. Fisninc Nets, J. D. Barbour and W. Ireland, 
Glasgow. 

4286. Topacco Pipr, 8. Muir, Birmingham, 

4287. TARGETS and MARKERS’ MANTLETs, T. Guthrie, 
Newcastle-on-Tyne. 

4288. Lirtine Macurinery, A. Firth, Sheffield. 

4289. Sarety Gas BRACKET or PENDANT, J. B, Cullen, 
Liveroool, 
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4290. Liguor Taps, J. H. Anderson and W. Wilson, 
Newcastle-on-Tyne. 

4291. Sas Lirrers, Xc., J. M. Porter and J. Blakey, 
Leed 


Ss. 

4292. Duat Fotpinc Desk and Seat, J. D. Bennet, 
Glasgow. 

4293. MEASUREMENTs in Cutrtinc GaRMEnts, J. Scheu, 
London. 

4294. Swimmine Baras, &c., W. Smith, Aberdeen. 

4295. Sarery and other VeLocirepes, A. Appleby, Bir- 
mingham. 

4296. Compound Locomotive Enoryss, F. J. Burrell, 
London. 

4297. Unpertyre Compounp Steam Enornes, F. J. 
Burrell, London. 

4298. Cigar Cases and Topacco Povcugs, J. Hebble- 
waite, Manchester. 

4299. Macutnes for Mortisinc TrmBer, T. and R. Lees, 
Oldham. 

4300. Forcine ALE from Casks, C. H. Onions, Salop. 

4301. Eorpnones, F. D. Torre, London. 

4302. Printiyc Mutti-coLoun ENveLopes, R. F. 
Sproule, Liverpool. 

4303. Rucs, Mats, Froor-covers, &c., J. Wride, Man- 
chester. 

4304. TooTHED-CHAIN Pipe Grips, E. 8. Hunter, North 
Shields. 

4305. JusTiryinc Quap for Pruyters’ Use, J. Hayes, 
London. 

4306. Barret Keys for Locks, A. T. White, London. 

4307. Paper-cvtrinc Macuiyes, L. U. Gill and A. 
Bradley, London. ‘ 

4308. InFants’ Cuatrs, J. Walker, W. S. McLennan, 
and J. B. Lindsay, Glasgow. 

4309. Evaporatinc and Distiuinc Apparatus, J. 
Foster, Glasgow. 

4310. Ticker Houper for Rattway Wacon, J. Sime, 
London. 

4311. Lire-savinc APpLiaNnces, F. P. Warren, London. 

4312. Wasuinc Macarns, J. H. Carriger, London. 

4313. Watca Braceets, T. G. Hull, London. 

4314. Icnrrinc and ExtincuisHine Lamps, J. Schreiner 
and B. Salz, London. 

4315. Mouse Traps, G. and H. W. Good, London. 

4316. Sash Fasteners, J. Day, London. 

4317. Skrvs for Bansos, &c., E. Cherry, London. 

4318. Rrprye Harts, E. D. Batt, London. 

4319. BurGLaR ALARM and Sarr, N. M. Powell, Wor- 
cester Park. 

4320. Borters, C. J. Jones, London. 

4321. FURNITURE PouisH, A. McMillan, Glasgow. 

4322. Pats, M. Selinger, London. 

4323. Macurives for Layrye Drarys, 0. B. H. Hanne- 
borg, London. 

4324. Maxine Gas, J. A. Kelman, London. 

4325. PERMANENT Way of Raitways, J. D. Edwards, 
London. 

4326. Burner for Liquip Fret, C. A. Sahistrim and 
A. F. Hill, London. 

4327. Manuracture of PiusH Fasrics, F. Tonnar, 
London. 
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4328. APPaARATUs to Repuce Sream, &c., PRESSURES, 
J. Scott and J. Thornton, Bristol. 

4329. Manvracture of Brip.e Fronts, J. Macdonald, 
Birmingham. 

4330. Sarery Sipe Sappies, W. C. Cummings and 
J. Peate, Gloucester. 

4331. Firinc Steam Borter Furnaces, R. T. Gilli- 
brand, London. 

4332. DELIVERING MILK at Hovse Doors, H. D. Harris, 
Bristol. 

4333. Warp Ratts for Looms, J. Lindsay and R. Allan, 
“Glasgow. 

4334. Let-orF MecuantsM of Looms, J. and R. Lindsay, 
Glasgow. 

4335. HIGH-PRESSURE VALVE Cocks, A. M. and R. T. 
Baines, Leeds. 

4336. Macuinery for Perroratinc Paper, T. Forknall, 
Manchester. 

4337. Evecrric and Sream Cranes, &c., R. Bolton, 
London. 

4338. Brusnes, H. Waters and W. W. Woodman, 
Birmingham. 

4339. TURKIsH or Sprrit Batu, J. Bath, London. 

4340. Merattic Lapets for Breap, W. Phillips, 
Lianelly. 

4341. PontasLe Fietp Oxsservatory, &c., J. Brown, 
London. 

4342. Wrypow and Fioor CLeaner, &c., J. M. Martin, 
Edinburgh. ; 

4343. Doc, &c., Muzzves, G. Baker, jun., Birmingham. 

4344. Warp Sockets or Wap Hotpers, J. Macdonald, 
Birmingham. 

4345. Movine Spanner, W. Ash, Walsall. 

4346. Fasr ‘G Borroms of Trousers to ANKLES, 
J. J. Clipsham, Liverpool. 

4347. Sprcep Vine Citron Preserve, A. and 8. Ash- 
worth, Lancashire. 

4348. ADJUSTABLE Spirit Lever, T. J. Moss-Flower, 
Bristol. 

4349. CaBrnets, W. I. Ohmer, Manchester. 

4350. CLosinc and Openinc Exectric Crracvits, H. T. 
Barnett, London. 

4351. Fastenrnc Boots and Sxoes, B. C. Barton, Bir- 
mingham. 

4352. DecoraTiInG ARTICLES of ENAMELLED SBEET or 
Cast Steer, V. Gecmen, London. 

4353. Spanner, J. Miiller, London. 

4354. Hypromerers, A. Eichhorn and R. Jasper, 
London. 

4355. CaRBoRaTeD Air Gas, D. Hancock and J. B. 
Craig, Stratford. 

4356. Ovens for Firryc Porrery, A. J. Wilkinson, 
Staffordshire. 

4357. Neckties, W. Rockliffe, Newcastle-on-Tyne. 

4358. Gas GreNeRaTING BuRNERs, W. G.. Robinson, 
Elland. 

4359. Revotvinc Ciock-race WHEEL Toy, A. §. 
Thomas, Gloucester. 

4360. GLazinc Paper, J. Robertson, Glasgow. 

4361. Dresstinc Yarn from the Warp, R. Armitage, 
Bradford. 

4362. Gas Motor Enorves, J. P. Binns, Halifax. 

4363. Brakes, 8. J. Sewell, London. 

4364. Device for Use in THEATRICAL PERFORMANCES, 
C. E. Bissmire, London. 

4365. Fire Escape, N. F. Bolden, London. 

4366. ELecrricaL THERMOMETERS, &c., T. H. Parker, 
London. 

4367. Wasuinc Bortr.es; &c., G. W. Burrows, London. 

4368. ComBrnep Brick-MAKING and Pressinc Ma- 
cninery, J. S. Pullan, W. H. Mann, and J. Gill, 
London. 

4369. APPARATUS for ResEcTING Substitutes for Corn, 
J. W. Johnson, Brighton. 

4370. Sprincs for VeLocirepe Sappies, F. Westwood, 
Birmingham. 

4371. Cover for Passencers on Ventcies, C. Brawn, 
London. 

4372. COLLAPSIBLE Packinc Cases, W. Quine, jun., 
London. 

4373. Cuimney Ports, A. W., Molloy, London. 

4374. HEATING AppaRatts, F. R. Engeldow and The 
Engineering Joint Stock Company, London. 

4375. TyPe Writers, A. Morris, London. 

4376. Seep Prorecror from Birps, W. and L. Young, 
Enfield. 

4377. ATTACKING Door Kwoss to Sprxpies, J. Marsh, 








mdon. 

4378. Savtyc Lire from Drownixc, J. C. Wilcox, 
London. 

4379. Masuracrure of Metat Boats, W. Heslop, 
London. 

4380. PoTaTo-PLANTING Macunines, F. A. Miles and A. 
C. Arter, London. 

4381. Reapinc Macuines, A. C. Arter, London. 

4382. Derivatives of PHeNyL-amipo-aceTic AcID, B. 
Willcox.—{Farbenjabriken vormals F, Bayer and Co., 
Germany.) 

4383. Storacr Material, J. Pitkin and H. C. L. 
Holden, London. 





4884. Piares for Seconpary Bartreriss, J. Pitkin 
and H. C. L. Holden, London. 

4385. Toy, F. Oakley, London. 

4886. Propucine Iron for Ores, J. von Ehrenwerth, 


ion, 

4387. Macninery for Startinc Encines, J. and W. 
McNaught, Manchester. 

Mecuwanicat Nicut-rinminc Tarcet, L. A. 

Haslewood, Aldershot. 

4389. Workinc the Sipe Vatves of Steam Enctnes, 
H. Lawrence, Lewes. 

4390. TREATING the Human Bopy for Cure of Certain 
Diseases, C. H. Liedbeck, London. 

4391. Exuipitinc OpricaLt Ixiusions, E. Edwards, 


mdon. 
4392. Prvors for Mountinc Heavy Guns, T. English, 


mdon. 

4393. Liquip Meter, J. Lacoste, London. 

4394. Makinc Sopa by the Ammonia Process, F. 
Ricard, London. 

4395. ANGLERs’ SELF-sTRIKING FLoats, A. J. Parker, 
London. 

4396. Drivine Punkaks, 8. R. Baildon and J. Kershaw, 
London. 

4397. Inpicatinc the Names of Stations to Rarpway 
Passencers, J. W. Little, London. 

4398. TipaL Motors, A. J. Boult.—({J. HW. B. Rankin, 
United States.) 

4399. Buoyant Martrresses or Cusnions, J. F. 0. 
Larsen, Liverpool. 

4400. WaTER-sTRAINERS, E. Lofts, London. 

4401. Vices, J. Kenyon, J. Barnes, and R. W. Kenyon, 
Manchester. 

4402. Putverisine Ores, &c., A. J. Boult.—(V. Meyer, 
Belgium.) 

4403. PeramBu ators, F. C. Clarke, London. 

4404. Maxine Sucar in Lumps, F. May, London. 

4405. ARMaTuRES for DyNAMO-ELECTRIC MACHINES, 
W. B. Sayers, Putney. 
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4406. TusuLar Om Can, J. J. Perry, jun., and B, and 
J.J. Perry, sen., Birmingham. 

4407. Evecrric Raitways, J. B. MeGrew, Glasgow. 

4408. Creminc and Watt Coverines, F. W. Adels, 


iw. 
4409. Dyrmnc VecetaB_e, &c., Fipres, a Fast ANILINE 
Brack, J. O. Muller and C. O. Weber, Manchester. 
4410. C Exxrericar and other Lear Sprinos for Car- 
RIAGES, J. Harrison, Manchester. 

4411. Sautrte Gvuarp for Looms, L. Dienst, Man- 
chester. 

4412. Fasteners for Neckties, &c., E. W. Benson, 


London. 

4413. Feepinc Hovse for Birps, J. H. Grell, sen., 
Glasgow. 

4414. Frre Kinpters, M. L. Howells, Cardiff. 

4415. Cock for Stream, &c., W. Mather, Bury. 

4416. Friction CaLenpars, J. Haddow, Manchester. 

4417. Unrversat Spanner, F. W. Larke, Surrey. 

4418. Hot-waTrer CrrcuLatine CyLinperRs, R. 
cliffe, Liverpool. 

4419. Suspenper for Coats, &c., L. C. Clampett, Man- 
chester. 

4420. Extraction of Metats from their Ores, G. T. 
Beilly and G. G. Henderson, Slateford, N.B. 

4421. Sream for Morive-power Encines, E. Field, 
London. 

4422. STRENGTHENING Sort METAL Pipes, 8. Stern and 
E. Brune, Manchester. 

4423. Lapres’ Jacket Sprine, W. Percy, Alnwick. 

4424. Lace Curtains, A. Watson, Birmingham. 

4425. Penci, for Woop Ercuinc Macuine, C. T. 
Abbott, Southall. 

4426. Rarisinc Wixpows of Carriaces, T. Hunt, Man- 
chester. 

4427. Propettinc Tricyctes and PERAMBULATORS, 
W. Hudson, Morley. 

4428. Fastentnc Lapies’ Dresses, M. J. Redgate, 
Sheffield. 

4429. Dress Betts, D. B. Harris and H. R. Piper, 
Birming’ s 

4430. Stipe for Cucryes and Unpercut Ware, A. A. 
Tattersall, Accrington. 

4431. Suppiyrc Hor Arr to Fives of STEAM BoILers, 
J. T. Howson and H. Milnes, Sheffield. 

4432. Mixture of Steam and other Gases, E. Field, 
London. 

4433. Vatve Gear for Stream Encines, W. Bell, 
Glasgow. 

4434. DistiLLatTion of Ammonia, J. J. and T. F. Mel- 
drum, Liverpool. 

4435. DistrLLaTion of Ammonia, J.J. and T. F. Mel- 

drum, Liverpool. 

4436. CLEaNsING and PoLisHInG MATERIALS, J. A. 

Fisher and J. C. 8S. McLay, London. 

4437. Avromatic Se.r-cLosinc VENT-PEG, T. N. Brocas, 
Shrewsbury. 

4438. CLEANING, &c., Corton, &c., J. A. Hartand D.C. 
Baynes, London. 

4439. TaBLes, &c., A. E. Batson, London. 

4440. Batis for Tennis, F. H. Ayres, London. 

4441. WHeEexs for VeLocrrepes, H. Thompson, London. 

4442. Locxinc Botts, G. Anderton and G. T. Barlow, 
London. 

4443. Repucinc Vatves, W. Reid, London. 

4444. Seat, L. G. Morrell and A. Ritchie, London. 

4445. Iynaer, J. J. Hartnett, London. 

4446. TraveLtuinc Tickets and ADVERTISEMENTS, 
B. Hallett, London. 

4447. Latcn, D. Stabell and V. J. Saddler, London. 

4448. Exercisinc Apparatus, A. J. Boult.—(G. S. 
Sanborn, United States.) 

4449. AppReEss LaBets for Goons, &c., W. A. Guest, 
Liverpool. 

4450. Morpantinc Corton, W. Turnbull, W. Stockdale, 
and G. Duerr, Manchester. 

4451. Toy Buitprnc Buiocks, A. J. Boult.—( A. Kutech- 
bach, Germany.) 

4452. Treatment of Materiats from Cotron, H. A. 
Lowe, Manchester. 

4453. Cotourep Net Lace for Curtains, A. J. Boult. 
—-+(E. Knappe and W. Kasten, Saxony.) 

4454. — Veunicres, C. Felstead and H. J. Smith, 

mdon. 

4455. Batt Presses, A. Bauermeister, London. 

4456. Puzzie, W. E. L. Wears, London. 

4457. Coxe Ovens, E. Edwards.—(F. Schroemer, Ger- 
many.) 

4458. Sirprnc Sasw Winpows, G. L. Maistre, London. 

4459. Pumpine Liquips, H. R. Cussons, Lendon. 

4460. Titts, C. J. Fooks., London. 

4461. SHear-Binpinc, J. Hornsby and J. H. Smith, 
London. 

4462. VentILaTors, J. Bartlett, London. 

4463. Propuctnc Two-stpep Spots upon Lace, 8. G. 
Packer, London. 

4464; Booie-rrucks, E. Peckham, London. 

4465. Wert-storp Motions for Looms, J. H. Kirk, 
London. 

4466. RecuLatinc the Pressure of Fiurps, H. H. Lake. 
—(La Société Jph. Jay et Jallipier, France.) 

4467. Pipe Couptines, W. Carey, London. 

4468. SLeeves of Coats, &c., J. Masters, London. 

4469. ov ScaLes or InstruMENTS, J. 8. Stubbs, 

ndon. 

4470. TRANSPARENT Surraces for Arc Decorations, 
J. 8. Gardner, London. 

4471. Porntine, &c., Guns, H. H. Lake.—(H. S. Maxim, 
France. 

4472. Rotary Fans, F. W. Tuerk, jun., London. 

4473. Propucine Carponic Acip Gas, H. H. Lake.— 
(La Société Iph. Jay et Jallifier, France.) 

4474. PutLtey Biocks, C. Gibson and A. H. Lilley, 
London. 

4475. a and Corps, C. H. Lay and E. T. Owen, 


London. 
4476. Picks and Toois, W. H. M. Neave, Sheffield. 


. Rad- 
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4477. CoLtar Srup and Necktie Cup, W. E. Gray, 
St. Mary Cray. 





4478. Sievinc Apparatus for Seraratine Gray, 8. 
Wear, Bootle. 

4479. Drivine Power of Ve.ocipepes, R. M. Presland 
and C. W. Pallant, London. 

4480. CLEANING the Cuimneys of Lamps, 8. T. Lander, 


ere. 
4481. Manuracruninc Martca-poxes, M. Guthrie, 
London. 
4482. Macuinery for Makina Borries, A. Fry, 
Sheffield. 
4483. Hee. Trimming Macuines, &c., A. B. Fowler, 
Leicester. ; 
4484. Hooks for Suspenpinc Picrures, H. and W. 
Munslow, Manchester. 
4485. AccoucuEMENT Brnper, D. White, Carlisle. 
4486. Macuines for PLaniyo Merats, A. Muir, Man- 
chester. 
4487. Jountine Rops, W. Sne 
4488. Wassine and Rinsino Borries, &c., 
Dublin. 
4489. Hoipinc Canpies, W. Perkins, London. 
4490. EARTHENWARE Pipes, T. Street, London. 
4491. Fivrertne Om, T. and C. C. Walton, Rochdale. 
4492. eee MEMORANDUM Books, R. Lanham, 
mdon. 
4493. Harrows, W. Weir and D. Denholm, G Ww. 
4494. Musica. Instrument, H. 8. Halford, London. 
4495. Yarn Tureap or Rovinc Guipes for Spinninc 
Macurvery, J. M. Hetherington, Manchester. 
4496. DeLIVERING GRADUATABLE QUANTITIES Of FLUID, 
R. Bradbury and D. Winterbottom, Oldham. 
4497. Apparatus for WaRrMinG BurLprnas, I. Bradley, 
London. 
4498. Cutrine, &c., GLass, C. Marlow, Aston. 
4499. CLosine Rartway Carriace Doors, W. B. Press, 
ndon. 
4500. Removinc Matrers from Impure Waren, R. S. 
Brownlow, Manchester. 
4501. Wixpow Buinps, &c., Fasreninos, W. H. Sil- 
cock, Barrow-in-Furness. 
4502. Screens for Firecrates, &c., H. R. Hayes, 
London. 
4503. Lowerinc Surps’ Boats, F. Thomas, Dublin. 
4504. Kitns for Burnine Bricks, E. P. Lee, Bristol. 
4505. Urinats for Surps, J. Rowland, Sunderland. 
4506. Pocket Knives, E. 8S. Wilks, jun., Uttoxeter. 
4507. DeLivery Macuine for Stamps, &c., J. Grayson, 
London. 
4508. Vent Pec, W. Smith, London. 
4509. Maxine Gass Borties, D. Rylands and B. 
Stoner, Barnsley. 
4510. Watcu-HoLper, H. D. Wilkinson, London. 
4511. Sasn Rouiers, E. Mills, London. 
4512. Dress-HoLpERS, A. Bavey, London. 
4513. TREATING Syrup made from Beetroot, J. Duncan, 
London. 
4514, Compressep Arr Tramcars, F. Preston and Co. 
HJ. F. G. Fitzgerald, Argentine Republic.) 
4515. MaKkinc Spanners and Wrencues, H. L. 
Phillips, London. 
4516. Presses for Stampinc Metats, G. T., W. H., and 
C. T. Aston, London. 
4517. Kyrrriyc Macaryes, J. A. Barfoot and J. Lang- 
ham, London. 
4518. Heapine Boxts, W. P. Thompson.—(C. S. and J. 
A. Seaton, United States.) 
4519. Propuction of Porasu, H. Precht, London. 
4520. Cricket Barts, I. Davis, London. 


ve, Birmingham. 
. L. Orr, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 





411,881. Crusner, D. H. Anderson, Granite, Moat.— 
Filed September 17th, 1888. 

Claim.—Q1) The combination, in a crusher, of the 
crank shaft, a bearing box therefor, a connecting bar 
provided with vertical slideways embracing the - 
ing box, and a toggle lever for actuating the cone and 
coupled to the connecting bar, substantially as de- 
sie. (2) In a crusher, a toggle lever actuating the 
cone, a connecting bar coupled to said toggle lever and 
having a slideway at its other end, a crank and a bear- 
ing in the slideway, and a swinging link connected to 
the bar and to the frame, all ined substantially 
as described. (3) In a crusher, a vertically recipro- 
cating shaft, a toggle lever supporting the same, and a 
connecting bar interposed and forming the sockets for 
the adjacent ends of the toggle levers, said bar con- 
nected to the driving mechanism, all bined sub- 
stantially as described. (4) The combination, in a 
crusher of the character described, of a vertically reci- 
procating conical plunger and a surrounding shell 
having a conical chamber therein, substantially as 
described. (5) The combination, in a crusher of the 
character described, of a vertically reciprocating conical 
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slunger and a surrounding shell having a chamber of 
a taper than the taper of the cone, substantially as 
ediel. (6) In a crusher, the combination of a 
vertically reciprocati: conical plunger ha’ a fluted 
surface and a surrounding shell having a less taper 
than the plunger. (7) In a crusher, the combination 
of a vertically reciprocating conical ph r and a sur- 
rounding shell fluted on its interior surface, substan- 
tially as described. (8) The combination, in a crusher, 
with a vertically reciprocating conical plunger, of a 
surrounding shell having conical chamber, said shell 
being vertically adjustable on its su , as set forth. 
(9) The re ina > a —, < 
procating con! p wing base downward, 
and a shell having 's Leodoned interior lining with a 
surface of less taper than the taper of the plunger, sub- 

stantially as described. 
411,890. Means For Openinc BoTTLes CoNTAINING 
Liquins, F. Foster, London, England.—Filed Decem- 

ber 4th, 1888. 

Claim.—As an improved article of manufacture, the 
trigger opener hereinbefore described, and particularly 
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illustrated by Fig. 8 of the accompan drawings 
having a curved part D to overlap Lise and 
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trunnions EE at its extremities to form the 
quired to operate ithe pricker C by means of the 
ndle » a5 an or © purposes su 
described. : Detantially ‘ug 
411,978, Pipe Srorrer, J. W. Chisholin Liver, 
Nova Scotia, Canuda.—Filed April 16th, 1889, j 
Claim.—Q1) A pipe stopper comprising a flexibl 
packing ring having the inner half of. its cross secti 4 
semi-circular, a disc fitting on to one side of the ‘id 
semi-circular cross section and closing the cen 
opening of the packing ring, a rod extendin, central, 
from the said disc and passing through the central 
opening of the packing ring, a second disc held on the 
said rod and adapted to be moved on to the pack 
rin —— the other disc, a toggle joint connec 
with the said second disc, and screw rod for operat; 
said toggle joint, substantially as shown and deocribed’ 
Q) A pipe stopper comprising a flexible packing ring. 
two discs at opposite sides of said ring and closing it, 
opening, the discs being rounded or inclined to expand 
the ring when forced together, a headed rod passed 
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through the discs, opposite toggles connecting the 
caerand of the rod with the pe al end of the die 
and provided with collars at their joints, one collar 
being threaded, and the operating screw rod ing 
through one of said collars and rod and engaging the 
opposite threaded collar, substantially as set forth, 
y A pipe “ye comprising a flexible vacking ring 

, the discs G I at opposite sides thereof, the rod H, 
passed through said discs and having a head bearing 
on dise G, an aperture near its opposite end and Ooppo- 
site notches H’ H’, the links J, hinged to the disc I, 
the links L, engaging the notches H’, the collars K K’ 
connecting the links J L and the screw N, passed 
through the collar K and aperture in rod H into the 
threaded collar K’, substantially as set forth. 
412,038, Larne Toot, F. S. Pecker, Boston, Mass.— 

Filed February 27th, 1889. 

Claim.—A lathe tooth holder having a transverse 

outwarding inclined tapering socket, combined with 








the tool having a tapering shank to fit tightly in the 

said socket and be retained therein by friction only, 

substantially as described. 

412,047. Sream Enoine, J. A. Shepard, Haruna, N.Y. 
—Filed August 27th, 1887. 

Claim.—In a steam engine of the character herein 
stated, the combination of the following instrumenta- 
lities:—An upright steam boiler provided with an 
annular water chamber 1, forming the wall of a fire- 
pot ; a cylindrical shell provided with fire flues ex- 

mded vertically through a water and steam compart- 
ment 4, communicating by means of pipes with said 
annular water chamber ; acentral fuel-supply magazine, 
a smoke-box, an annular steam superheater in the fire 
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chamber provided with vertical pipes rising into the 
steam space of compartment 4, a pipe leading from 
said superheater into one end of a steam c. linder pro- 
vided with a reciprocating piston and valve, a verti- 
cally arranged condenser provided with upper and 
lower chambers HH and pipe communications, a0 
exhaust port from the engine cylinder leading into the 
u hamber of said , a cold-water supply 
mee and a pumping engine communicating with the 
condenser and with the annular water chamber of the 
boiler, all constructed and adapted for joint operation, 
substantially as described. 











Eprs’s Cocoa.—GRATEFUL AND Comrortinc —“ By & 
thorough knowledge of the natural laws which govern 
the operati f digestion and nutrition, and by 4 
careful application of the fine properties of heart 
selected , Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there fo 
weak point. We a= 4 oouage —— a fatal pote 
keeping ourselves well fortified with pure blood an) md 
fe oy nourished frame.” — Civil Service Gazette. 

ie 8 


ply with boiling water or milk. Sold only 
in packets, by grocers, labelled—‘‘ James Eres & Co. 
Hi thic Chemists, maki 

Epps's rnoon Chocolate Essence.—[ADVT-] 
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FIELD MAGNET COILS FOR DYNAMOS. 
-By Gispert Karr, 

THE determination of the winding of any field magnet 
coil to produce a given exciting power with a given 
expenditure of energy is a very simple operation requiring 
no other electrical knowledge but that of Ohm's law and 
the ability to use resistance tables. But even the most 
simple operation, if it has to be performed over and over 
again, becomes tedious, and, as in the design of field coils, 
we must to a certain extent proceed on the trial and 
error method, any comprehensive formula by which we 
can shorten the calculations will, in the long run, effect 
a considerable saving of time and labour. Such formule 
can easily be established, and are simple enough for 
daily use, as the author can testify from his own expe- 
rience. In considering the kind of formule wanted, we 
may start from two distinct points of view; we may 
either make the total expenditure of energy the deter- 
inant factor, disregarding entirely the temperature to 
which the coil will be raised, or we may make the tem- 

rature the determinant factor, and take no account of 
the energy. ‘The former method will be used in all cases 
where the total efficiency of the machine is the most 
important consideration, and the latter method where 
low cost and ability to pass a temperature test are 
paramount. os ae 

In either case it is assumed that the exciting power X 
of the coil expressed in ampére turns has been found, or 
is given; that the thickness and width, or the diameter 
of the magnet core is given, and that the length of the 
former, upon which the coil is to be wound, has been 
settled as part of the general design of the machine. 
What we require to know is the depth of winding and 
weight of wire in the coil. It is convenient to be able to 
determine these quantities without having previoasly to 
ascertuin the size of wire and insulation, number of layers, 
turns per layer, and resistance. All these quantities must, 
of course, ultimately be determined, but for the 9 
liminary calculation in connection with a design which 
may be considerably modified before its final adoption, it 
is not necessary to know them. All we care to know 1s 
what room is required for the coil, and what will be the 
weight of wire in it if the limiting conditions of heating 
or waste of energy are to be fulfilled. 

Take first the case in which the heat limit applies. 
The energy wasted must in this case be proportional to 
the surface of the coil. If we allow a cooling surface of 
2} square inches, reckoned on the outside of the coil only, 
for every watt transformed into heat, the rise of tempera- 
ture in continuous running will be from 20 to 25 deg. C., 
and this may be taken as a perfectly safe and satisfactory 
limit. The following symbols will be used :— 

§ ... «. Diameter of wire in inches. 
L ... ... Length of former in inches. 
a sas Depth of winding in inches. 
R ... « Resistance of coil in ohms. 
Tt ... «» Number of turns of wire in coil. 
T Perimeter of coil in inches. 
W ... .. Energy lost in watts. 
X ... .. Exciting power in ampére turns. 
C «. «. Current through wire in ampéres. 

Neglecting for the present all numerical coefficients, 
we can establish a series of equations between these 
various quantities. The number of turns in the coil must 
be proportional to its sectional area, and inversely pro- 
portional to the square of the diameter of the wire, or 
7- LD 

§? 
meter and number of turns, and inversely proportional 
to the square of the diameter of wire. 


The resistance is proportional to the peri- 


R=" A 
The energy lost is proportional to the cooling surface, 
W=rlL 
It is also proportional to the resistance and square of 
current, 
W=Re*. 
The exciting power is obviously given by the expressio 
A= ¢. . 


By combining these equations we find 


TT os 
La -— ce 


62 
x2 
L=* 
" LD 
X=KL JD. 2 eh 


Where K is a coefficient depending partly on the size of 
the wire and partly on the general dimensions of the coil. 
That this coefficient cannot be a constant is evident, from 
the fact that in the above equation we have taken no 
account of the ratio between the space wasted by insula- 
tion, both of the former and the wire itself, and the space 
occupied by copper. This ratio is obviously a variable 
one, the waste being the less, the larger is the whole coil 
and the stouter the wire. The size of wire has, how- 
ever, more influence upon K than the general dimensions 
of the former, and since, in the usual run of designs, the 
larger coil is generally wound with larger wire, we may 
determine K merely with regard to the size of wire. In 
designing a machine we know beforehand, within 15 or 
20 per cent., what will be the diameter of the wire to be 
used for the field, and can, therefore, hit upon the value 
of K at once, provided we have determined K for various 
sizes of wire. To use formula (1) we must, therefore, 
have a table giving this value, and it is best to prepare 
such a table by reference to machines actually built. 
The table here given has been calculated for a cooling 
surface of 2°5 square inches per watt :— 


Diam. of bare . 
wire in mils, K. 
dees 3 522 
120 Bae 
200 570 


It will be noticed that the . eristion in the value of the 





coefficient is comparatively small, so that a large error in 
the first guess as to the diameter of the wire to be used 
only results in a very small error in the final result. 
Equation (1) gives the exciting power obtainable with a 
coil L inches long and D inches deep. It can, of course, 
be brought into another form, so as to give the depth or 
length of coil for any desired exciting power. 

The weight of the coil can also be expressed by a 
general formula, at which we arrive in a way similar to 
that pursued in arriving at equation (1). It is not neces- 
sary to give the method in detail. The result is— 


Pee _pyprran¥ ‘6 
Weight in lbs. = K F (so00) i. -4 


In this equation K is another coefficient, which must 
be determined with reference to the gauge of wire used, 
and the cooling surface allowed per watt. Where this is 
2°5 square inches, we find the following table :— 

Diam. of bare 


wire in mils, K. 
495 
120 “520 
200 615 


It will be seen from equation (1) that an increase in 
the length of the coil is more effective in augmenting the 
exciting power than an increase in its thickness; whilst 
equation (2) shows that the weight is diminished as we 
increase the length of the coil. It will be understood 
that the coefficient in (1) is only correct for the ratio of 
2°5 square inches of cooling surface per watt. If a 
different ratio is adopted, the coeflicients must be altered. 
Let q be the new ratio, then K for this ratio is found by 


multiplying the value of K given in the table by uf =e. 
‘ : , ; q 

Thus, if the ratio adopted is 5 square inches per watt, 
then K for 120 mils. wire will be J = 542 = rai 
= 884. 

Taking, now, the more general case, in which we settle 
beforehand what amount of energy we can afford to 
waste in excitation, we use the above formule with 


exception of W= 7 L. We thus find, neglecting again 
all numerical coefficients— 





W = 7". 2 
52 
94 67 
LD 
Lb 
Introducing now a coefficient K, we have 
: 7 ae WLD 
ee. 


In this case, when the loss of energy is fixed before- 
hand, the exciting power is proportional to the square 
root of the depth of the coil, as in the other case; but it 
is also proportional to the square root of the length, and 
not to the length directly, as in the other case. An 
increase of length, or an increase of depth, will therefore 
be equally efficient. To get a compact design of machine 
short coils are desirable, and where economy of exciting 
energy is of first importance such coils can be con- 
veniently used. Where, however, the temperature limit 
is of first importance, long coils are cheaper than short 
ones, and then the design of the machine will be less 
compact, and the iron part of the field will be heavier. 

As regards the numerical value of the coefficient K in 
equation (3), this, of course, also varies with the gauge of 
wire. The following table gives it between the limits 
already mentioned :— 

Diam. of bare 


(3) 


wire in mils, K. 
120 ee ae 850 
200 900 


The weight of the coil is proportional to * LD. From 
(8) we find X*% = WLD, and multiplying both sides 
by * we have X*° x2 = W x weight. 

: : oe > ae 

Introducing now a coefficient K, and writing 1000’ 2- 
stead of X, for convenience, we obtain 


— P -~eL(a 
Weight in pounds = K W (sco) eo & 


For a constant expenditure of energy the weight 
increases as the square of the perimeter and as the 
square of the exciting power. If both perimeter and 
exciting power remain the same, the weight is inversely 
as the energy. The coefficient in (4) is as given in the 
following table :— 

Diam. of bare 


wire in mils. K. 
40 “195 
120 *205 
200 246 


Having by means of these equations found the dimen- 
sions and weight of the coil, it is an easy matter to find 
in the usual way the exact size of wire, turns per layer, 
number of layers, and resistance, according to the 
electro-motive force or current available, as the case 
may be. 








ILLUSTRATIONS OF DYNAMICS. 





IN response to the requests of correspondents, Pro- 
fessor Greenhill supplies the following solutions of Ex. 7, 
November 8th, 1889 :— 

Let us my mgd the geometrical method of solution, 
explained at the end of the paper of October 25th. 

n the diagram the vertical scale is made 100 times 
the horizontal scale; and now at A and B we draw AH 
and B K vertically upwards of such length that the velo- 
city at A or B is that acquired in falling freely through 
the vertical distance HA or KB. It is convenient to 
revive the old name of impetus for the lengths AH and 


BK. Join HK; then the velocity at any point of the 
incline AB will be that acquired in falling vertically 
from HK; and if H K is produced, and full steam is 
kept on, the velocity at any point of the incline BC will 
also be that acquired in falling vertically from the point 
overhead of H K produced. 

Full speed will then be attained again at Q, where 
LQ = HA; after which steam is reduced, and the line 
LM parallel to BC will give the constant impetus at 
any point from Q to C by its vertical ordinate to QC. 
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To find Q, let DN = (miles); then AN =2+4 2, 


NC=6- 42. 
Again, in feet, AH = 4 V2/g 
BK =} v2/¢ 
and D B = 105°6; so that h B = 


(66)? + 32 = 68°0625; 
(22)? + 382 = 7°5625; 
87°5875, h K = 45:1=D Kk, 


4 
4 


since Ak Q is parallel to HK. Therefore, 
i ie, TO 1 8-2, 
NQ = s05600 2 +”) = “300 ° 


so that x = 135 miles = 1 mile 892 yards. 

From N to C there is no loss of time; but the loss 
oceurs from Ato N, where the average velocity is 30 
instead of 45 miles an hour; the loss of time is therefore, 

33% (45 — 75) hours 
= — hours = 2m. 20s., about. 

In this time, a train going full speed at 45 m.h. would 
go } mile, or 1 mile 60 chains, the length of the detour 
on the level. 

If we produce the incline A B to meet H K produced 
in 6, then the train will come to a stand at b; and since 
AH=9 BK; therefore A b= 9 Bb, or AB=8 Bb; so 
that Dd = } AD = one-quarter of a mile. 

We are reckoning distances horizontally as they are 
shown on a plan; so that if « is the slope of an incline of 
linm,tana=1/m. But on the line when constructed, 
distances are measured along tke rails, giving sin a = 1/m; 
the discrepancy, however, is insensible in this and similar 
practical problems. 

Let P denote the pull in tons of the engine from A to Q; 
then since the velocity at Q is the same as at A, there is 
no change of kinetic energy; and the work done by the 
engine is that required to drag the train on the level from 
A to N, and then to lift it vertically from N to Q; so that, 
in foot-tons (or mile-tons), 


c4 14 > . 

>xy AN= — N . 

x 340 xAN+WxNQ 
Te 451 . 
W 160° AN ~~ 160 ~~ 10,5600’ 


giving P = 2,5,, since W = 200. 
Denoting by P’ the pull in tons from Q to C, 
Px NC=W x NC + 160—- W x NQ, 
p 200 200 _ 7 

160 300 12 

As the brakes are not required in the journey from A 
to C, there is no loss of work done to the inclines, and 
consequently no extra of expenditure of fuel. 

But on the return journey from C to A, the engine is 
powerful enough to retain full speed of 45 m.h. up the 
incline from C to B, the pull required being only 

200 + 200 _ +23 

300 160 12 
which is less than the supposed maximum pull of 
2,5; tons. 

On arrival at B, steam is shut off; and to keep the 
speed from increasing down the incline from B to A, the 
brakes must be applied; and the work wasted by the 
brakes is equal to the potential work of the 200 tons due 
to the height D B, less the work consumed in dragging 
the train on the level from D to A; so that the work 
wasted by the brakes is 


200 x 105°6 — oan* 10,560 = 7920 foot-tons; 


but there is no loss of time on the return journey. 

The weight on the driving wheels required for the 
maximum pull of 2, tons is, with an adhesion of one- 
sixth, 6 x 745 = 122 tons. 


= 111 ton, 


Ex. (8).—The method required is the same as in Ex. 7; 
and now, if AC = 7, then AD = mt ia he 
m+n m+n 
oe 
mtn 


Also, AH = }-V2/g, BK = }v?/g;so that H K can be 
drawn; and then if H K produced ever reaches a vertical 
distance from BC equal to AH, as at Q, then steam 
must be reduced, and in some cases brakes applied to 
—_ velocity from exceeding V. 

Thus different cases will arise, each requiring separate 
discussion ; but the method to pursue is indicated in the 
solution to Ex. 7. 








CLOTHING STEAM PIPES IN THE Navy.—Toope’s Asbestcs 
Covering Company, of Stepney, is very busy with patent remov- 
able asbestos coverings, and is at present covering the pipes of 
H.M.S. Barham and Vulcan at Portsmouth, H.M.S. Superb at 
Chatham, has just completed H.M.S. Bellona and Blanche at 
Newcastle and Baeapet, and starts covering, early this month, 





H.M.S. Pheenix and Pysche at Glasgow. 
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THE INSTITUTION OF NAVAL ARCHITECTS. | Showing that the top rows receive a or 20 per cent. On Friday, the 28th ult, the first_paper at the morn. 





Tur first paper read on the morning of Thursday, the 
27th ult., was that by Rear-Admiral Colomb, on the 
“Washington Conference,” to which we referred last week. 
The paper is too purely nautical for publication in full in 
our columns, and it will not bear compression. It is a 
species of résumé of the work done by the Conference. 
The discussion was devoted almost entirely to the rules of 
the road at sea; Captain Baden Powell, Admiral de 
Horsey, Captain Wharton, Admiral Bowden Smith, and 
others taking part in it. Admiral Colomb, replying on 
the discussion, said he had heard more in favour of the 
rules of the road at sea that day than he had heard for 
twenty-five years. He expressed his opinion that 
collisions at night occurred through the helm being ported 
to the green light and starboarded to the red light, and 
collisions by day were caused by acting on the equivalent 
of these actions. He could not agree that the collisions 
occurred wholly by negligence, for he thought that they 
largely occurred because our seamen were not taught what 
they should do, and the collisions ensued through igno- 
rance. The decisions in law courts had encouraged 
seamen to think that anything they did in the face of the 
risk of collision was very much of a muchness. The 
great point to be urged was that in crossing the bows 
arose the danger, and all nations must teach their seamen 
that they must not cross the bows of another moving 
vessel. 

The chairman, in giving a vote of thanks to Admiral 
Cclcmb, expressed the hope that the report of the Con- 
ference would shortly be presented to Parliament, and 
that the Government would inform the country what 
would be done upon it. 

The next paper read was by Professor P. Jenkins, on 
“ Strength of Ships, with special reference to Distribu- 
tion of Shearing Stress over Transverse Section,” fol- 
lowed by one on “Steatite as a Pigment for Anti- 
Corrosive Paints,” by Mr. Frank C. Goodall, member. 

At the evening meeting the first paper read was by 
Mr. C. E. Strohmeyer, on 


Tue DIsTRIBUTION OF EVAPORATION IN A MARINE BoILer. 


The author said that the distribution is governed partly 
by the temperatures in the combustion chamber and 
smoke-box, and partly by the resistance of the gas in the 
tubes, and this again depends upon the velocity and tem- 
perature of the gas, and on the loss of heat experienced 
by it. The author said that they were driven to the con- 
clusion that the chief resistance to the passage of heat, 
about 80 per cent., is encountered at the surfaces, a fact, 
we may add, which Peclet laid down many yearsago. He 
doubted whether the change of medium from iron to scale, 
and to water, influences the above values very much, as 
it seems more than probable that the chief difficulty in 
transmitting heat from the gas to the tubes is the want 
of circulation, and the outer layers of the gas are not 
replaced sufficiently quickly by the inner ones, which are 
hotter. It ought to be possible to effect this by draught 
retarders or by using corrugated boiler tubes; and he also 
believed that the excellent results which have been obtained 
by the use of John Brown's ribbed tubes is simply due to 
the increased inner surface which is exposed to the gases, 
whereby the resistance is diminished from 0.091 to 0:055. 
That radiation plays an important part would be seen from 
the experiments by M. P. Havrez,! referred to by Mr. 
Clark. In one of his experiments coke was used, while 
in the other one briquettes were burnt, and it was found 
that there was relatively more heat absorbed in the fire- 
box with the flaming material than with the flameless 
coke, and it is well known that a luminous flame radiates 
more heat than a non-luminous one, for which reason the 
latter may not be used in the Siemens-Martin furnace. 
The author then proceeded to give elaborate formule, 
which are of no conceivable use to anyone designing a 
boiler, nor did the author attempt to explain how they 
are to be utilised. 

As an example of the way in which the author employed 
his formula, we give the following:—Let P be the value 
of p for the lowest row of tubes in a combustion chamber; 
then for any row of tubes situated n feet higher we have 
p=P+nAp. Here Ap is the difference of weight of 
1 cubic foot of gas in the combustion chamber and in the 
smoke-box. The temperature of the first of these is 
assumed to be 2840 deg. absolute, and the latter can safely 
be taken as the mean value of all the tubes; it is 840 + ¢. 
Now, as the weight of 1 cubic foot of gas at 32 deg. Fah. 
is 0°0845 lb., we have 

493 493 


Ap =( 840-+% 2840 
Suppose now that the combustion chamber with which 
we are dealing consist of ten rows of ten tubes pitched 
4in. apart: then n = 24ft., and C,; = 100C is the total 
weight of coal burnt per hour for supplying these 100 
tubes; then, assuming C, to be 100, 200, 400, and 800 Ib. 
per hour, corresponding to casy firing, ordinary firing, and 
strong firing with natural draught, and, lastly, strong 
forced draught ;— 


) 0-0845. 





379 deg. + ¢ 














C) consumption ~ .  p Average resis- » |S» difference of 
; per poe gee ax anne “4 tubes. = weights of gas. 
Ih. Dey. Fah. Ib, per sq. ft. | Ib. per foot. 
100 382 0°3390 | 0°0049 | 0°035 
200 626 0°983 0°0079 0°024 
400 1094 3°20 0°0150 0°012 
800 1564 11°60 |0°0170|  0°006 











In order to find the relative quantities of gas which 
pass through the top and bottom rows of tubes, multiply 
the values in the fifth column by 1}ft., being half the 
height of the combustion chamber and divide by the 
values in the fourth column, and add and subtract from 
the values of C,, and divide the one by the other thus :— 

1°25 x 0°035 
100 ey = 100 + 9 = 109 and 91. 


1 Ana. du Génie Civil, 1874. 





more than the bottom rows, when the average consump- 
tion is 1001b. per hour. In the other three cases this 
value is 4 per cent., } per cent., and 4 per cent. 

The difference of the temperature in the smoke-box for 
each extra pound of coal burnt is 0°2 deg. when the con- 
sumption is only 1001b., therefore with 201b. difference 
the range of the temperature of the waste gases is only 
about 4deg. In the three other cases the difference for 
each extra pound of coal is 0°3 deg., 0°6 deg., and 1:0 deg., 
and the difference of the final temperatures from the 
lowest and highest tubes are 2°4 deg., 1°2 deg., and 1 deg., 
showing that generally the heat is pretty evenly distri- 
buted amongst the tubes. The author took no account of 
the actual efficiency of the boiler surface, but restricted 
himself simply to the theoretical question of the distribu- 
tion. The discussion was unimportant. 


A paper was then read by Mr. A. Betts Brown, F.R.S.E., 
member, on “ The Application of a System of Combined 
Steam and Hydraulic Machinery to the Loading, Dis- 
charging, and Steering of Steamships.” This was a 
description of the well-known machinery, for the con- 
struction of which the firm of Brown Brothers has long 
been celebrated. It is fitted to the City of Paris and 
City of New York. It would be impossible to reproduce 
this paper without the drawings. The discussion which 
ensued was of little interest. 


The next paper read was by Mr. A. Rigg, on 


Tue Revotvinc EnGine AppLiep oN Boarp Sure. 

The author stated that the earliest crude idea of a 
revolving engine is attributed to Mr. Ward, of South 
Carolina, U.S.A., an account of whose system, consisting 
of a single cylinder, was published in 1815. Several later 
attempts were made, and a steamer on the Hudson River 
was propelled by one of these engines, but no commercial 
success seems to have followed the system at that period. 
The author then went on to describe his own engine, full 
particulars of which, with an illustration, will be found 
in THE ENGINEER for January 27th, 1888. 

The author's construction of revolving engine has 
three or four cylinders with the usual packing rings, and 
a circular valve through which steam is admitted or 
exhausted, and its rate of expansion varied by a plain 
balanced piston valve actuated by the hand or a governor. 
In this description of revolving engine the author claims 
to have removed aJl those practical difficulties occurring 
with older constructions, which stood in the way of their 
general adoption. His first engine was designed to be 
driven at about 200 revolutions per minute by a water 
pressure of 700 lb. per square inch, and this engine is still 
at work driving a dynamo with smoothness and regularity, 
and developing about 8-horse power, and it has often 
been driven at 300 revolutions or more. It became at 
once apparent that a similar construction, modified to 
suit the necessities of elastic vapours, might advan- 
tageously be driven by steam or compressed air, and this, 
too, has been accomplished, in spite of many difficulties 
inseparable from so wide a departure from precedent. 

Engines can now be made of this revolving type, to 
run with unsurpassed smoothness and regularity, with 
no objectionable noise or vibration, and with very reason- 
able economy in fuel; this, too, at speeds suitable for the 
direct driving of fans, dynamos, and screw propellers of 
the guide blade type. The revolving parts of this engine 
may be separated into two distinct systems, each truly 
in equilibrium, just as a properly balanced fly-wheel is in 
equilibrium; and neither system can seriously injure 
the true balance of the other. That this conclusion is a 
just one may readily be proved, as engines of this type 
have been driven over 2000 revolutions per minute, 
humming like a fan, and requiring no special foundation. 

The first revolving engine of this description made for 
marine purposes has been used during the last year and 
a half on the wooden steam launch Deva now on the 
Thames, and although the proportions of this engine are 
not quite the best in comparison with the screw it drives, 
yet the results as to running and general behaviour are 
satisfactory, as anyone may see who cares to inspect the 
steam launch on the river. Another engine, of exactly 
the same type as used for marine purposes, has been for 
some time employed in driving one of Messrs. Hughes 
and Lancaster’s compressed air tramcars. <A pressure of 
170 lb. per square inch is used for this purpose, taken 
from a main laid down along the tram line. The car is 
provided with an ingenious contrivance for picking up a 
supply of air at intervals, and it is found that one of the 
author’s four-cylinder engines gives every facility for 
starting, stopping, and reversing, with ease, and great 
economy in air pressure. Beginning on a small scale, 
and for water, there has never been an engine made 
which has failed except for want of proper lubrication— 
now better understood—to do what could be reasonably 
expected from it, and engines of this type are driven. by 
water, steam, or compressed air, with equal success. 
Some of a considerable size are now in progress, and in 
bringing this subject before the Institution of Naval 
Architects the author hoped to awaken some interest in 
an engine which he thinks to be specially adapted for use 
on shipboard. 

The discussion which followed was brief and of small 
importance. Mr. A. B. Brown referred to his own 
attempts to make an engine of the revolving cylinder 
type with the cylinders outside. This, he said, was not 
a success, although he had tried antifriction rollers. Mr. 
Bevis, managing director of Laird’s, confirmed Mr. Rigg’s 
statement about the smooth working of the engines in 
the Deva, at Chester. Mr. Macfarlane Gray said he had 
designed a somewhat similar engine, but although it was 
fitted to a launch, nothing seems to have come of it. He 
said he had been much pleased with the smooth way in 
which one of Mr. Rigg’s engines worked with 700 lb. 
water pressure; and he added some remarks on recipro- 





cation. A vote of thanks to Mr. Rigg was passed. 





ing meeting was by Captain ©. C. Penrose Fitzgerald 
R.N., on ’ 


LEAK-STOPPING IN STEEL SuHIps, 


and was read on his behalf by the secretary, the author 
not being present, The paper referred to the splendid 
fleet of ships possessed by the country; but regarded it as 
a fault that the new armoured ships had not been exposed 
to the test of their ability to stand fire as well as to deliver 
it. Captain Fitzgerald then raised the question as to the 
means which could be adopted in hs to keep the 
sea from swamping steel ships when their sides were 
injured. Cellulose, woodite, india-rubber, and other 
substances had been ma Sena with, but there 
appeared to be grave objections to the use of all 
of them. The one simple expedient was outside wood 
sheathing, and this appeared to offer the only reasonable 
prospect of being able to cover, or plug, shot-holes 
temporarily, and thus keep the ship afloat after an 
action. He suggested an experiment by firing at a 
couple of our thin steel-plated modern cruisers, one 
sheathed with 5in. elm plank, extending from 5ft. below 
the water-line to 10ft. above it, and sending on board 
after the firing some sea-going shipwrights to work at 
the holes made as best they could. The discussion on 
the paper was very short, and Mr. White made the 
principal remarks. He expressed regret that the author 
was not present, inasmuch as he had given the weight of 
his name to statements which were fallacious. Mr 
White said that it would be impossible to plug armoured 
ships, as 1t was known that in action whole plates would 
be torn away, and all idea of plugging had been given 
up. All repairs would have to be temporary, and from 
the inside, where the men working would not be exposed 
to danger. 

The next paper was by. Mr. T. C. Read, on ‘“* The Varia- 
tion of the Stresses of Vessels due to Wave Motion.” 
This was an intensely mathematical paper. The dis. 
cussion would be unintelligible without the paper, for 
which we have not space. The author was warmly 
complimented by Mr. White and the members generally, 


An important paper was then read by Professor Vivian 
B. Lewes, Assoc., F.C.8., F.1L.C., on 


THE SPONTANEOUS IGNITION OF COAL CARGOES. 


The author began by referring to the appointinent fifteen 
years ago of a Royal Commission to inquire into and report 
upon the possibility of preventing a class of disaster as 
appalling in nature as it is destructive in result. A report 
was prepared, and in the nine years immediately following, 
1875 to 1883, fifty-seven coal-laden vessels are known to 
have been lost from spontaneous ignition of their cargoes, 
whilst during the same period 828 were missing from 
unknown causes, a large percentage of these losses being 
undoubtedly due to the same cause. Under these cir- 
cumstances Mr. Martell suggested to Professor Lewes 
some time ago that an inquiry into the causes and pos- 
sible prevention of this very serious evil would be work, 
not only likely to be acceptable to the members of the 
Institute, but also one that was needed in the Service, as 
well as in the mercantile marine; and he had now much 
pleasure in bringing before them the results obtained ina 
long series of experiments. The author then brietly 
described the composition of coal, and went on to 
consider 

(a) The influence of carbon in producing heating.— 
Carbon is one of those substances which possess to an 
extraordinary degree the power of attracting and condens- 
ing gases upon their surface, this power varying with the 
state of division and density of the particular form of 
carbon used. The charcoal obtained from dense forms of 
wood, such as box, exhibit this property to a high degree, 


one cubic inch of such charcoal absorbing'— 
Ammonia gas ... ... ... 90 cubic inches. 
Sulphuretted hydrogen ... 


55 °° 


Carbon dioxide... ... 35 ” 
Ethylene (olefiant gas) 35 oy 
ae 925 yy 
Nitrogen ... ... . 65 ” 


whilst certain kinds of coal also exhibit the same power, 
although to a less degree. The absorptive power of newly- 
won coal due to this surface attraction varies, but the 
least absorbent will take up 1} times its own volume of 
oxygen, whilst in some coals more than three times their 
volume of the gas is absorbed. This absorption is very 
rapid at first, but gradually decreases, and is, moreover, 
influenced very much by temperature, for reasons which 
will be explained later. The absorption is at first purely 
mechanical, and itself causes a rise of temperature, which, 
in the case of charcoal formed in closed retorts, as in pre- 
paring alder, willow, and logwood charcoal for powder 
making, would produce spontaneous ignition if it were 
not placed in sealed cooling vessels for some days before 
exposure to air. The rate of absorption varies with the 
amount of surface exposed, and therefore able to take 
part in this condensing action, so that when coal or char- 
coal is finely powdered, the exposed surface being much 
greater, absorption becomes more rapid, and rise of 
temperature at once takes place. If charcoal is kept for 
a day after it has been made, out of contact with air, and 
is then ground down into a powder, it will frequently fire 
after exposure to the air for thirty-eight hours ; whilst a 
heap of charcoal powder, of 100 bushels or more, will 
always ignite. It is for this reason that, in making the 
charcoal for powder, it is always kept, after burning, 
for three or four days in air-tight cylinders before picking 
over, and ten days to a fortnight before it is ground. In 
the case of coal, this rise in temperature all tends to 
increase the rate of the action which is going on; but 1s 
rarely sufficient to bring about spontaneous ignition, as 
only about one-third the amount of oxygen being 
absorbed by coal that is taken up by charcoal, and the 
action being much slower, tends to prevent the tempera: 


1 Saussure. 
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ture reaching the high ignition omg of the coal. Air-dry 
coal absorbs oxygen more quickly than wet coal. 

(b) The action of the bituminous constituents of the 
coal in spontaneous ignition.—All coal contains a 
certain percentage of hydrogen, which is in combination 
with some of the carbon, and also with the nitrogen and 
oxygen, and forms with them the volatile matter in the 
coal, and the amount present in this condition varies very 
largely, being very small in anthracite and very great in 
cannel and shale. When the carbon of the coal absorbs 
oxygen, the compressed gas becomes very chemically 
active, and very soon commences to combine with the 
carbon and hydrogen of the bituminous portions, convert- 
ing them into carbon, dioxide, and water vapour. This 
chemical activity increases rapidly with rise of tempera- 
ture, so that the heat generated by the absorption of the 
oxygen causes it to rapidly enter into chemical combina- 
tion. Chemical combination of this kind—i.e., oxidation 
—is always accompanied by evolution of heat, and this 
further rise of temperature again increases rapidity of 
oxidation, so that a steady rise of temperature is set up, 
and this taking place in the centre of a heap of small 
coal, which, from the air and other gases enclosed in its 
interstices, is an admirable non-conductor of heat, will 
often cause such heating of the mass that if air can per- 
colate slowly into the heap in sufficient quantity to 
supply the necessary percentage of oxygen for the con- 
tinuance of the action, the igniting point of the coal 
would be soon reached. 

It has been suggested that very bituminous coal, such 
as cannel, shale, and coals containing schist, is liable to 
spontaneous ignition from the fact that a rise in tempera- 
ture would cause heavy oils to exude from them, which, 
by undergoing oxidation, might cause rapid heating. But 
experiment not only shows that this is not the case, but 
that the heavy mineral oils have a remarkable influence 
in retarding heating, cotton waste, oily with easily oxidis- 
able cils mixed with 20 per cent. of heavy mineral oil, 
being exempt from heating. 

(c) The action of tron disulphide, pyrites, or coal 
brasses in promoting spontaneous ignition.—Ever since 
Berzelius first expressed the opinion that the heat given 
out by the oxidation of iron disulphide into sulphates of 
iron might have an important bearing on the heating and 
ignition of coal, it has been adopted as the popular expla- 
nation of that phenomenon; and although the work of 
Dr. Richters clearly proves this not to be the case, the 
old explanation is still given, a notable exception, how- 
ever, being in the case of our great metallurgist, Dr. Percy, 
who, as early as 1864, pointed out that probably oxidation 
of the coal had also something to do with spontaneous 
combustion, a prediction amply verified by Dr. Richter’s 
researches some six years later. 

This disulphide of iron is found in coal in several 
different forms, sometimes as a dark powder distributed 
throughout the mass of the coal, and scarcely to be distin- 
guished from coal itself. In larger quantities it is often 
found forming thin golden-looking layers in the cleavage 
of the coal, whilst it sometimes occurs as large masses 
and veins, often an inch to 2in. in thickness, but inas- 
much as these masses of pyrites are very heavy they rarely 
find their way into the screened coal for shipment, 
many hundreds of tons of these “ brasses” being annually 
picked out from the coal at the pit’s mouth, and utilised 
in various manufacturing processes. If the air is dry, the 
pyrites undergo but little change at ordinary tempera- 
tures; but in moist air they rapidly oxidise when in a 
finely divided condition, the first action being the forma- 
tion of ferrous sulphate and sulphur dioxide, together with 
the liberation of sulphur, the relative amounts of the two 
latter being regulated by the temperature and the supply 
of air, whilst longer contact with moist air converts the 
ferrous sulphate into a basic ferric sulphate generally 
termed “misy.” It is during this process of oxidation 
that the heat supposed to cause the ignition is evolved. 
But when it is considered that some of the coals most 
prone to spontaneous combustion contain ‘8 per cent. of 
iron pyrites, and rarely more than 1} per cent., the 
absurdity of imagining this to be the only cause of ignition 
becomes manifest. If 100]b. of coals were taken, and 
the whole of the pyrites in it concentrated in one spot and 
rapidly oxidised to sulphate, the temperature would 
barely be raised to 100 deg. C., if all loss of heat could 
be avoided. 

The author had carefully determined the igniting point 
of various kinds of coal, and found that— 


Cannel coal ... ... ignites at 698 deg. Fah. = 370 deg. C. 
Hartlepool coal ... ,, 76 ~ = 408 ,, 
J SS eee ae. 4 =< ,, 
Welsh steam coal _,, 8705 ,, = 477 


so that no stretch of imagination could endow the small 
trace of pyrites scattered through a large mass of coal, 
and undergoing slow oxidation, with the power of reaching 
the needful temperature. 

We can now trace the actions which cumulate in igni- 
tion. The newly-won coal is brought to the mouth of the 
pit, and at once commences by virtue of its surface action 
to absorb oxygen from the air, but unless piled in un- 
usually large heaps, and a good deal broken, it does not, 
as a rule, show signs of heating, as the exposed surface is 
comparatively smal], and the air, finding its way freely 
between the lumps, keeps down the temperature. The 
coal is now screened, and the obtrusively large lumps of 
brasses picked out. It is then put in the trucks, and 
enjoys the disintegrating processes of joltings and 
shuntings innumerable, every jar adding to the per- 
centage of smaJ] coal present, and a corresponding 
increase in the size of the surface exposed to the air. 
Arrived at the docks it has to be transferred from the 
truck to the ship, which is done by one of the numerous 
forms of tips, shoots, or spouts employed for the pur- 
pose, and it is during this operation that more harm 
is done than at any other period. The coal first 
shot into the vessel, by reason of the distance which 
it has to fall, is broken down into small lumps, and, 
having to bear the impact of the succeeding load falling 
upon it from a height, rapidly becomes powdered into 


slack, whilst the succeeding loads falling in on the cone 
so formed get more or less broken down, so that by the 
time cargo is all taken in, a dense mass of small coal is 
to be found under the hatchway, and it is invariably at 
this point that heating takes place, as the large surface 
exposed fresh to the air by the breaking down of the coal 
causes rapid absorption of oxygen, and consequent rise of 
temperature. This sets up chemical combination 
between the oxygen absorbed by the coal and the hydro- 
carbons and coal brasses. The combination of the 
brasses with oxygen causes the swelling of the oxidised 
mass and splitting up of the coal; fresh surfaces are 
exposed, and more absorption of oxygen takes place, and 
the igniting point of the sulphur vapour and sulphur 
compounds distilled out of the pyrites is reached, and 
rapidly raises the temperature to the ignition point of the 
coal. It is only in cases where large quantities of dense 
coal brasses are present that this action can take place, 
as in the ordinary case, where 1 or 2 per cent. only of 
pyrites are present, the sulphur vapour distilled out from 
the pyrites 1s oxidised to sulphur dioxide at temperatures 
far below the point of ignition of sulphur vapour; and 
in such cases the heat of absorption and oxidation of the 
bituminous portions of the coal is amply sufficient to 
raise the temperature to the requisite 752 deg. to 982 deg. 
Fah.—400 deg. to 500 deg. C. 

On examining the evidence to be obtained as to the 
conditions under which spontaneous ignition of coal in 
ships usually takes place, it is found that liability to 
ignition increases with (1) the increase in tonnage of 
cargoes. Thus, in cargoes of under 500 tons the cases 
reported amount to a little under } per cent. for ship- 
ments out of Europe; from 500 to 1000 tons, to over 
1 per cent.; from 1000 to 1500 tons, to 3°5 per cent.; 
1500 to 2000 tons, to 4°5 per cent.; and over 2000 tons to 
no less than 9 per cent. (3) Some coals are specially 
liable to spontaneous heating and ignition. This is a 
point on which great diversity of opinion exists, but the 
author thought it would be pretty generally admitted 
that cases of heating and ignition are more frequent in 
coals shipped from East Coast ports than in shipments of 
the South Wales coals. As has been pointed out, how- 
ever, so much depends on the amount of small coal 
present that a well-loaded cargo of any coal would be 
safer than a cargo of Welsh steam coal in which a quan- 
tity of dust had been produced during loading. 

The idea that the percentage of pyrites present is any 
indication of the liability to spontaneous combustion 
must be entirely discarded, as experiment shows that 
many coals poor in pyrites frequently ignite, whilst 
others rich in them are perfectly safe. 
guide is to be found in the quantity of moisture present 
in an air-dried sample of coal, which is a sure index to 
the absorptive power; the higher the amount of moisture 
held by the coal after exposure for some time to dry air, 
the greater will be its power of absorption for oxygen, 
and the greater, therefore, its liability to spontaneous 
heating and ignition. This is beautifully shown by the 
following table, in which the percentage of pyrites and 
moisture present in some coals are contrasted with their 
liability to self-ignition. (4) The size of the coal, small 
coal being much more lable to spontaneous ignition than 
large, this, as has been pointed out, being entirely due to 
the increase in active absorbent surface exposed to the 
air, a fact which is verified by the experience of large 
consumers of coal on land, gas managers recognising the 
fact that coal which has been stamped down or shaken 
down during storage being more liable to heat than if it has 
been more tenderly handled, the extra breakage causing 
the extra risk. (5) Shipping coals rich in pyrites whilst wet. 


Liability to spontaneous ignition.) Pyrites per cent. |Moisture per cent. 
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The effect of external wetting on coal is to retard at 
first the absorption of oxygen and so to check the action, 
but it also increases the rate of oxidation of the pyrites, 
and so causes disintegration of the coal, with consequent 
crumbling and heating due to exposure of fresh dry 
surfaces. 

(6) Ventilation of the cargo. The so-called ventilation, 
which has from time to time been introduced into coal 
ships, is undoubtedly one of the most prolific causes of 
spontaneous ignition. 

For ventilation to do any good, cool air would have to 
sweep continuously and freely through every part of the 
cargo, a condition impossible to attain, whilst anything 
short of that only increases the danger, the ordinary 
methods of ventilation supplying just about the right 
amount of air to create the maximum amount of heating. 
The reason of this is clear, A steam coal absorbs about 
twice its own volume of oxygen, and takes about ten days 
to do it under favourable conditions, and it is this oxygen 
which in the next phase of the action enters into chemical 
combination and causes the serious heating. A ton of 
steam coal occupies 42 to 48 cubic feet, and if properly 
loaded contains between the lumps as nearly as possible 
12 cubic feet of air space, that is to say, of the 42 cubic 
feet, 12 cubic feet is air and 30 cubic feet is coal. 

Thirty cubic feet of coal, with its fresh absorbing 
surfaces laid bare by the crushing incidental to loading, 
will, in the first ten days after being taken on board, 
absorb 60 cubic feet of oxygen, if it can get it. Now, air 
contains only, roughly, one-fifth of its volume of oxygen, 
so that 60 cubic feet represent 300 cubic feet of air, or 





twenty-five times as much as is present; so that it is 
evident that, if air could be excluded, there would be 


A much surer | 





—_——_ 


only one-twenty-fifth the quantity of oxygen 

which is needed for auute ae, an ar sere 
would, in consequence, be very slight; whilst to produce 
the greatest heating it would be necessary to change the 
entire air in the cargo twenty-five times in the first ten 
days, and this is just about what the ordinary method of 
taking a box shaft along the keelson with Venetian lattice 
upshafts from it would give. 

The most forcible illustration of the evil of such venti. 
lation is to be found in the case of the four colliers 
Euxine, Oliver Cromwell, Calcutta, and Corah, which 
were loaded at Newcastle under the same tips, at the 
same time, with the same coal, from the same seam 
The first three were bound for Aden, and were all venti. 
lated. The Corah was bound for Bombay, and was not 
ventilated. The three thoroughly ventilated ships were 
totally lost from spontaneous ignition of their cargo 
whilst the Corah reached Bombay in perfect safety, ~ ’ 

(7) Rise in temperature in steam colliers due to the 
introduction of triple-expansion engines and high-pressure 
boilers. 

It has been fully pointed out that anything which tends 
to increase of initial temperature increases the rapidity 
of chemical action. Steam at 80 1b. boiler pressure has 
a temperature of 824 deg. Fah.—162 deg. C.—and a 
common stokehold temperature with boilers worked at 
this pressure is 100 deg. to 130 deg. Fah., or 88 deg. to 
54 deg. C. Steam at a boiler pressure of 155 lb. has a 
temperature of 868 deg. Fah., or 186 deg. C., and gives a 
corresponding increase of temperature in the stokehold 
and other adjacent portions of the vessel, the tempera. 
ture in the stokehold under these conditions being from 
110 deg. Fah.—43°5 deg. C.—to 140 deg. Fah.—60 deg. C, 
—an increase of about 10 deg. Fah. 

It is, however, difficult in the mercantile marine to get 
a direct comparison of the increase in temperature due 
to this cause, but in the Service some of the troopships 


Records. H.M.S. Malabar and Crocodile, 
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Engine Stoke- 



































- . townl oe 
Locality. Date. | Deck. S3 room. | hold. 
> <htie = = 
1874, | | | 
_| Channeland f Jan.15.... 52 | 72 | 98 | 99 
af Bay Lo 18...) 58 | 80 | 99 | 9 
Z | 
ce , 4 . 
5 | | f » 2... 6 | 86 | 98 | 92 
L | Mediterranean 1 . o7 «66 84 | 100 | 9 
i) | 
e | | (Feb. 6... 68 92 | 108 | 108 
opi | BetSe 44, 2022) 81 200" | 114 | 110 
is | 
= 1875 | 
5} Channel and =f Feb. 11 46 66 90 | 105 
i Bay 1 4 12 5470 | 94 | 102 
S ; 7 —— 
3 Mediterranean - oo : rs i ro = 
= | | 
Ss | an | 
= = f Mar. 4. ii 90 | 104 | 115 
z| we i, 4 ee | 98 | 120 
\ | Indian Ocean » 12 | 79 98* | 104 ua 
1885 
F Channeland f Oct. 3... 59 85 82 89 
g Bay 1, §6..| 6 | 8 | 86 | 110 
& | 
ee f » 8... 72 | 9 | 98 | 94 
zt Mediterranean { ,, 9... 73 90 96 | 100 
<5 | L 2 10° 70 90 | 90 | 110 
=2 | 
=E ( » 19...) 81 | 92 | 95 | 107 
3 ; , 20... S4 | 100 | 96 | 108 
= Red Sea J 2b.) 88 | 104" | 204 | 119 
5 Los, 2B...) 87 | 102 | 97 | 112 
| | | 
1888 | re " | ™ 
, Dec, 4...) 55 | 7 7 ¢ 
Channel and | a nd a 80 84 
Z y . 8 ..| 60 | 92 | 82 | 88 
c | | 
ofS f{ » 12...) 64 | 97 | 80 | 100 
=6 Mediterranean { ,, 15.... 60 | 95 | 78 | 9 
Fs. ee |: 62 | 112 | & | 94 
26 | 
52] ) f » 22...) 74 | 113 | 92 | 100 
£}| Red Sea 23... 80 | 115 | 96 | 103 
S| (2 24 2) 82 | 6*} 98 | no 
! 
Indian Ocean | ,, 31 78 | 99 | 97 | 118 
| 1888 | a me 
Channel and J ss 4 a 4 86 86 &8 
Bay L ? 36 2) 62 | 80 | 84 | 90 
(» 18 .... 63 | 88 99 
. } ,, 19...) 62 | 88 § 
Mediterranean 1) 2 9277] 68 87 90 | 100 
| » 2..1 74 | 89 | 90 | 98 
° | 
j f » 2B... 7 | 96 | 102 | 10 
w= . 29 ...| 82 | 100 
ae Red Sea)” 30 "| 84 | 105* | 100 | 108 
=o | » 31...) 83 | 104 | 104 | 110 
32) 
SF | | 1889 | 
gel? | | Channeland jf Oct, 5... 65 84 86 | 94 
2 | | y Lg Sela 1 et) me te 
| | » 10...) 76 | 300 | 2 | 103 
| go | 0: om 
Mediterranean l 4g +4 a +4 rf | 96 | 100 
Ls, 16 ford coe tee 106 
(2 Bo) 8 [iS [8 |i 
> at ee Te | 
Red Sea | 21} 89 | 115 | 108 | 108 
» 22...) 92 | 120" | 12 | 122 





* Maximum temperature during voyages from Portsmouth to Bombay. 
Note.—The registers of the original engines of Malabar are destroyed 
temperature records of Crocodile are given in lieu for a period when she 


was fitted with old low-pressure engines. 


have been from time to time refitted, and in the case of 
the Malabar and Crocodile, the temperatures existing 
with the old simple low-pressure engines, the old com- 
pound engines, and the new. triple expansion engines can 
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ted, and will be found in the accompanying 

hich the author is indebted to Mr. White. 

w discussed ~ chemical -— physical con- 
oe which lead to the phenomenon known as “ spon- 

ditions whic? ee we pot formulate precautions which 

em tend to prevent such disasters. ' 

ge 1) The choice of coal for shipment to distant ports.— 

The coal should be as large as possible, free from dust, 
d with as little “smalls” as can be helped. It is 

= free from pyrites as possible, in order to 


be contras 
table, for W 
Having no 


as P : 
wel disintegration after shipment, and it should 
F ohaiD, when air-dried, not more than 3 per cent. of 


isture. ‘ - 
ma) Precautions to be taken during shipment.—No 


be shipped to distant ports until at least a 
ag deocel aes it was relhee to the surface at 
ss it’s mouth. Every precaution should be taken to 
aan breaking up of the coal whilst being taken on 
board, and on no account must any accumulation of fine 
coal be allowed under the hatchways. When pos- 
sible the coal should be shipped dry, as external wet, 
by producing oxidation of the pyrites, causes dis- 
} ne 
in Prooanbions to be taken on board coal-laden ships. 
_This phase of the question is undoubtedly the most 
important, and in order to insure any successful treat- 
ment of the coal cargo at sea to prevent undue heating 
and ignition, the means adopted must be as nearly auto- 
matic in their working as possible, as it is useless to 
expect the master or any officer on board a collier during 
rough weather, &c., to comply with any instructions, 
such as daily taking the temperatures in various parts of 
the cargo, and soon. The coal compartments should be 
made gas-tight, as far as the bulkheads separating them 
from the rest of the ship is concerned; and as no diffi- 
culty is found in doing this when provision for forced 
draught is being made, no difficulty should be found in 
this case. When the coal has all been taken in, it should be 
battened down, and the hatches should not be again opened 
until the vessel reaches her destination, the only ventilation 
allowable being a 2in. pipe just inserted into the crown 
of each coal compartment, and led 12ft. up the nearest 
mast, the top being left open. This would be quite 
sufficient to allow free egress to any gases evolved by the 
coals, but would not allow of undue access of air. Into 
the body of the coal cargo itself would be screwed, at 
regular ‘intervals of about 6ft., iron pipes, closed at the 
bottom, and containing alarm thermometers, constructed 
in the following way:—A long bulb of glass, containing 
mercury, has an insulated wire inserted into the quick- 
silver, and making contact with it, whilst the stem 
attached to the bulb has a second wire in it, so arranged 
that when a rise of temperature causes expansion of the 
mercury, in rising in the tube it makes contact, and the 
wires in these tubes are in connection with an electric 
bell, index board, and battery in the captain’s room, so 
that the moment the temperature is reached to which the 
thermometers have been set, the bell rings, and will con- 
tinue to ring until the temperature again sinks, the spot 
in which heating is taking place being indicated by the 
index board. In the evidence given before the Commis- 
sioners in 1875, Mr. J. Glover strongly advocated the use of 
carbon dioxide, or carbonic acid gas as it is more usually 
termed, for extinguishing ignition when it had broken out 
in a coal cargo, and for stopping heating when it had 
reached a dangerous pitch. 

Applied in the way which was suggested, there is no 
doubt but that the carbonic acid gas would have been 
practically useless; but there is another way in which it 
could be used, which would make it a most powerful cool- 
ing agent, an instantaneous quencher of fire, and would 
prevent any further tendency to heat on the part of the 
coal treated with it. If carbonic acid gas is compressed 
under a pressure of thirty-six atmospheres at a tempera- 
ture of 32 deg. Fah.—0 deg. C.—it is condensed to the 
liquid state, and can be obtained in steel vessels, closed 
with screw valves. On opening the valve some of the 
liquid is ejected into the air, and on coming into the 
ordinary atmospheric pressure, is in a moment converted 
into a large volume of gas. Conversion from the liquid 
to the gaseous state means the absorption of a large 
amount of heat, and so great is this that everything near 
the stream of new-born gas is cooled down, and some of 
the escaping liquid is frozen to a solid, having a tempera- 
ture of — 78 deg. C., or — 108°4 Fah. 

This liquid carbonic acid gas is now extensively 
manufactured, and is used abroad to a large extent 
for aérating waters, driving torpedoes, and for freezing 
machines. 

The author suggested that the nozzle attached to the 
screw valve on the bottle of condensed gas would have 
a short metal nose-piece screwed on to it, the tube in 
which would be cast in solid, with an alloy of tin, lead, 
bismuth, and cadmium, which can be so made as to melt 
at exactly 200 deg. Fah.—93 deg. C. The valve would 
then be opened, and the steel bottle buried in the coal 
during the process of loading. The temperature at which 
the fusible metal plug will melt is well above the tem- 
perature which could be reached by any legitimate cause, 
and would mean that active heating was going on in the 
coal; and under these conditions the pressure in the steel 
cylinder would have reached something like 17001b., and the 
moment the plug melted the whole contents of the bottle 
would be blown out of it into the surrounding coal, pro- 
ducing a large zone of intense cold, and cooling the whole 
of the surrounding mass to a comparatively low tempera- 
ture. The action, moreover, would not stop here, as the 
cold, heavy gas would remain for some time in contact 
With the coal, diffusion taking place but slowly through 
the small exit pipe. When coal has absorbed as much 
oxygen as it can, it still retains the power of absorbing 
& considerable volume of carbonic acid gas; and when 
coal has heated, and then been rapidly quenched, the 
amount of gas so absorbed is very large indeed, and the 
inert gas so taken up remains in the power of the coal, 
and prevents any further tendency to heating; indeed, a 
coal which has once heated, if only to a slight degree, and 





has then cooled down, is perfectly harmless, and will not 
heat a second time. 

If the precautions advocated were taken no danger 
could arise until the arrival of the ship at her destination, 
and the commonest precautions would then suffice. On 
removing the hatches, no naked light must be allowed 
near them, and no one must be allowed to descend into 
the hold until all the gases have had time to diffuse out 
into the air. If the cylinders have gone off there will be 
but little fear of explosion, as a high percentage of the 
carbonic acid gas lowers the explosive power which the 
mixture of marsh gas—given off from some coals—and 
air possess; but the carbonic acid gas would overcome 
and suffocate a man descending into an atmosphere con- 
taining any considerable percentage of it. When a safety 
lamp lowered into the hold continues to burn as brightly 
as it did in the open air then it is perfectly safe to 
descend. When once coal in a cargo has fired, pumping 
in water is of practically no use, as the fire is, as a rule, 
near the bottom of the mass of coal, and the flow of the 
water is so impeded, that in percolating through the 
interstices of the heated coal, it is converted into steam 
before it can reach the seat of combustion. The most 
effective way to apply water would be to have four 3in. 
pipes laid along the floor of the coal compartments, about 
6ft. apart, these tubes having a Hin. hole bored in the 
upper side every foot or so, and each pair of pipes coming 
through the bulkhead, and connecting on to two 6in. 
pipes passing through the side of the vessel, the sea-water 
being prevented from entering by means of screw valves. 
As soon as the alarm thermometer gave notice that 
heating had reached a dangerous point, these valves could 
be opened and the lower portion of the cargo drenched 
with salt water. This evaporating rapidly, would give 
large volumes of water vapour, which, passing up through 
the heated coal, would lower its temperature, but would 
not be nearly as effective as the method before advocated. 
It might, however, be used in conjunction with that 
method, and would, in many cases, save the carbonic 
acid gas. 

The question of preventing the heating and ignition of 
stores of coal on land and ready for use in bunkers, can- 
not be met so well by the use of the liquid gas, and, in 
these cases, it would a found beneficial to dress the coals 
with a little tar or tar oil, which would close the pores, 
and to a great extent prevent oxidation. The author 
believes this was advocated by Lachman about 1870. 


The author’s paper was illustrated by experiments 
with compound carbonic acid gas. A vote of thanks was 
passed to the author, after which the meeting was brought 
to a close by an account of certain experiments with life- 
boat models, by Mr. Corbett. 








PARIS EXHIBITION.—NEW EXPRESS ENGINE 
FOR ITALIAN MEDITERRANEAN RAILWAY. 





In describing an older type of so-called express engine for this 
railway, we referred to an article in an Italian comic 
paper representing the Mediterranean and Adriatic Com- 
panies’ engines, like snails, running a race to the extreme 
end of the peninsula, which is divided longitudinally between 
the two systems. The joke has now, however, lost its point, 
as the necessity for fast trains between Rome and Turin, and 
between Rome and Milan, has induced the Mediterranean 
Company to get out an express engine in fact as well as in 
name, which was made last year at the new works just 
outside Turin, and was shown at the Paris Exhibition with 
the fast goods engine lately illustrated. 

The express engine, a perspective view of which is given on 
page 280 of the present issue, is capable of drawing a train of 
160 tons on the level at a speed of 80 kiloms.—or 50 miles—an 
hour, or a train of 120 tons on a gradient of 1 in 100 at 
50 kiloms. or 31 miles an hour. The weight, light, is 43 tons, 
and in running order 46:9 tons, thus distributed :—On bogie, 
17-4 tons; on driving axle, 14-7 tons; and on coupled trailing 
axle, 14°8 tons. 

The fire-box is onthe Belpaire system. Although the roof is 
arched, it is tied to the copper box by straight wrought iron 
stays, and strengthened transversely by wrought iron tie rods. 
The cover of the dome, which is rivetted to the hinder of the 
two boiler rings, carries a pair of safety valves with spring 
balances, while another valve, double, with direct-acting 
springs, over the fire-box, is locked, but provided with a lever. 
The nominal pressure is ten atmospheres, or 1501b. The 
fire-box, with inclined grate, over the trailing axle—as seen by 
the longitudinal section—is provided with fire-dropping gear, 
worked from the foot-plate, as also are the front and back 
doors of the closed ashpan. 

The frame consists of two longitudinal plates 28mm. or 
lin. thick, braced together by several cross-ties. Those 
below the smoke-box carry the cap of the bogie pin, 
the top of which is hemispherical. The bogie frame 
is a rectangular box, formed by its longitudinal plates 
being connected by cross-stays, and in the middle of 
which the cast steel bogie pin is rivetted. The cast 
iron cap is connected with the main frame by a system of 
links, which permit of lateral displacement to the extent of 
20 mm., or }#in., in addition to the play of 74 mm., or ,',in. 
between the axle journals and their bearings. As in the 
Bissel bogie, however, the tendency after displacement is for 
the bogie to resume its normal position. This arrangement 
permits of the engine running easily round curves of less than 
300 metres, or 328 yards radius, of which there are a great 
many between Genoa and Pisa. In addition to the central 
pin the bogie rests on two side brackets carried by volute 
springs, each offering a resistance of 24 tons. Thelinks of the 
inverted bearing springs are provided with india-rubber 
washers. The steel tires are attached by safety rings to the 
wheels, both pairs of which are provided with counterweights, 
designed expressly to counteract the horizontal as well as the 
vertical disturbances of the parts in motion. 

The slide valve makes an angle of 45 deg. in a verti- 
cal transverse plane with the horizontal plane of the 
cylinders, being outside and slightly inclined in a vertical 
longitudinal plane. The valve gear, on Gooch’s system, with 
screw reversing gear, is entirely outside, for facility of 
inspection and cleaning, because the running sheds are not 
all provided with pits, and the ballast on many parts of the 
line is very friable. The slide valve, although symmetrical, 





is arranged so as to give unequal lap, with a view to 
counteract the disturbances caused in the phases of steam 
distribution by the angle of the piston, connecting-rod, &c., 
and thus equalise as much as possible the action of the 
steam on both sides of the piston. The slide valve is cast of 
gun-metal, and has an internal passage on the Trick system, 
affording additional sectional area for the first admission of 
steam. 

The engine is fitted with an air compressor for the 
Westinghouse continuous brake; with the Gresham apparatus 
for projecting sand under the driving wheels by a steam jet ; 
with two Friedmann injectors; and with Chatelier’s arrange- 
ment for the cylinders to draw in water from the boiler while 
the engine is running down hill without steam. The blast- 
pipe orifice, besides being surrounded with a perforated ring 
for blowing the fire before starting, has a valve for reducing 
its sectional area. The chimney, which is carried by a cast 
iron seating, is slightly tapered inwards from top to bottom, 
and terminates in an inverted hollow cone for receiving the 


blast. The principal dimensions and particulars are as 
follows :— 
Grate— 
ONO are Sa owe ee 5s os er oe SS = Te 
ORE re ane ee eS 
Area an oo ce co ce 2°88q.m. = 26 aq. ft. 
Fire-box— 
Length outside .. .. .. 2°344m. = 7ft. Sin. 
Outside width, at bottom 1°012m. = 3ft. 4in. 
as pa 7 .. 1°097m. = 3ft. Tin. 
Mean height, grate to roof 1°24m. = 4ft. lin. 
Thickness of copper sides 16mm. = fin. 
0 2 roof... 20mm. = }}in. 
Boiler— 
Length .. 4°928m. = léft. 
Diaineter eT eee 1‘3lm. = 4ft. 4in. 
Thickness of plates .. pe 15mm. = fin. 
Centre line above rail .. .. 2°3m. Tit. Tin 
Thickness of copper tube plate 28mm. = Iiin 
99 iron 99 os of 25mm. = lin 
Tubes— 
Number.. .. .. 170 
Diameter, outside 50mm. = 1g}in. 
me inside ia +o Sed, aka 44mm. = ljin. 
Length between tube plates .. 3°Sm. = 3ft. Gin. 
Capacity— 
Weer Opec... 4. 2. 2s ce ee ee SSC. = ice & 
Mean space .. Fi .n = aw 
Heating surface— 
Fire-bcex .. .. 10 sq.m. = 1074 sq. ft. 
Tube (outside) .. 1 | = 10 5 
ies.~ cn 0% lll _ ,, = 1194} ,, 
Cylinders— 
Diameter 045m. = I18in. 
ae 062m. = 2ft. din. 
Between centre lines 193m. = 6ft. 4in. 
Motion— 
Length of connecting rod 1°955m. = 6ft. Sin. 
Throw of excentric .. .. 60mm. = 2in. 
Wheels— 
Diameter of coupled. . ., Sim = 6ft. llin. 
a bogie 0'974m. = 3ft. 2in. 
Rigid wheel base 2°600m. = &ft. Gin. 
Total 9 6°S00 m. = 22ft. din. 
Axle journals— 
Of coupled wheels, diameter. . 019m. = Thin. 
pe length 0°23m. = 9,;in. 
Of bogie, diameter .. .. Ol4m. = 5hin. 
» length 0-24m. = 9}in. 
Tires— 
Thickness 0°065m. = 2,;in. 
Frame— 
motel length... 2. we cs ws ss oe HTM. | = BM 
Between plates .. .. .. .. .. «. 1°93m. = 4ft. lin. 


The six-wheeled tender, with axle-boxes outside the wheels, 
holds 2200 gallons of water and 33 tons of coal. The weight 
empty is 14 tons, and loaded 284 tons. 








THE JUNIOR ENGINEERING Socrety.—At a crowded meeting of 
this Society, held on the 14th ult., a paper on ‘‘ Hydraulic Machine 
Tools,” was read. The author, Mr. A. H. Tyler, Stud. Inst. C.E., 
after briefly introducing the subject, proceeded at once, with the 
aid of lithographed illustrations and wall diagrams, to describe in 
detail a variety of tools worked by hydraulic power used in rivet- 
ting, flanging, —_— shearing, and forging. The portable 
rivetters referred to all consisted of cast steel frames carrying a 
cylinder and ram at one extremity and the holding-up snap at the 
other. As was now almost universal, the pressure employed was 
1500 lb. per square inch. To simplify the process of taking out 
the strengta of the arms of machines of this class, the author had 
adopted the section, in which the dimen- 
sions varied directly as its depth. The 
drawback for effecting the return stroke 
of the ram exerted a constant force of 4 
from 5 to 10 per cent. of the power of 
the main ram. Great difficulty had 
always been encountered in the valves 
of hydraulic machines through grit and 
dirt getting caught in the seatings. A 
new valve, which the author exhibited to 
the meeting, had overcome this incon- 
venience. It had no seating, and was 
similar in arrangement to the marine 
engine piston valve. Several of these 
valves had been at work for some considerable time with most 
satisfactory results. The method of suspension of portable 
rivetters required careful consideration. They should be so hung 
as to be capable of being turned about one or more axis, passing 
through their centre of gravity, and owing to the large amount 
of friction at the suspension pin, a worm and wheel should be pro- 
vided for turning the rivetter to the desired position. For boilers, 
and such work as could be bolted together and lifted, a fixed 
rivetter was used. This was usually made of two separate pieces, 
the girder of,cast iron carrying the cylinder, and the holder-up of 
cast steel, which was held to the girder by two long bolts. Such 
rivetters could be made up to 12ft. gap, and one of that size—the 
largest yet constructed—was now at work at the shops of the 
Netherlands Steamboat Company, Feijenoord, near Rotterdam. 
Particulars of it were given. Pumps and accumulators were next 
touched upon, and in reference to the hydraulic gantry, it was 
mentioned that the necessity of having it under easy and com- 
plete control was becoming more recognised, especially in shops 
where economy of labour was studied. Passing on to the flanging 
press, this was described as being similar to Bramah’s press, 
excepting that an accumulator was now generally connected with 
it. The castings required careful laying out, as any one point 
might have the full power of the press to sustain. The ram, ram 
chamber, and gland packing were considered, and the features 
calling for particular attention in their construction and working 
were enumerated. Proceeding next to hydraulic punching and 
shearing machines, these were shown as resembling the usual 
geared machines in general design, the difference being that the 
gearing was replaced by three hydraulic cylinders, to the rams of 
which were fixed the punches orshear blades. The question as to 
whether forging by hydrautic pressure was preferable to the 
steam hammer was a matter entirely of cost, the quality of work 
produced by each process being identical. The reading of the 
paper was followed by an interesting discussion, and an expression 
of the thanks of the meeting to the author brought the proceedings 
to a close, 
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TORRINGTON BRIDGE—NAUGATUCK DIVISION, NEW YORK, NEW HAVEN, & HARTFORD RAILWAy,. 


BERLIN BRIDGE COMPANY, EAST BERLIN, CONN., ENGINEERS, 
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THE TORRINGTON BRIDGE. Esco anti-friction metal, the cast iron pedestals being | of less than one volt in the electro-motive force throughout 

Tae bridge which is ER ee ee ee Berlin bored and fitted with turned brasses, which are afterwards | the entire range. This type of dynamo is arranged by the 

Iron Bridge Company for the New York, New Haven, and Hart- lined with the white metal. The arrangement enables new | makers for ship work, as shown in our engraving, by extending 

ford Railroad, across the Naugatuck River at Torrington, Conn. brasses to be fitted without difficulty, and the old brasses | the bed-plate on one side to receive a directly-coupled engine; 

The novelty of the construction consists in placing the floor can be run up afresh in case of need. The commutator and and it will be observed that this construction enables the i 
above the centre line of the trusses; this was done in order to brush holder arrangements are extremely substantial, the engine and dynamo to be disconnected without difficulty, and 
utilise the masonry already the combination on one bed- 
standing. The bridge replaces plate forms a substantial and 











a wooden Howe truss deck bridge 
resting on the same step that the 
new iron bridge now rests upon. 
The abutments were large and 
costly, and it was considered the 
best economy to make the bridge 
fit them asthey stood. The depth 
from grade to the step on which 
the span was carried was not 
sufficient for a first-class deck 
bridge, and the upper part of 
the abutments were not con- 
sidered good enough to carry a 
through bridge; hence the 
arrangement shown. The span 
is 150ft., divided into eight 
panels. The depth of the truss 
is 24ft., and the bridge is pin- 
connected throughout. ‘he 
grade line is 18ft. above the lower 
cord pins. The floor line cord 
below the floor beams takes the 
wind strain and the lateral strains 
of service. The bridge is single 
track and calculated to carry 
safely the heaviest locomotive 
used by the New York, New 
Haven, and Hartford Railroad, 
the weight of which with tender 
is 192,406 lb.— Railroad Gazette. 





30-UNIT DYNAMO. 


OvRr illustration represents 
a dynamo very similar to 
one built by Messrs. Ernest 
Scott and Co., of New- 
castle-on-Tyne, for the 
Rothwell Hosiery Company, 
Victoria Mills, Bolton. That 
machine is capable of giving 
an output of 40,000 watts, 
i.c., 380 ampéres, at an 
electro-motive force of 105 
volts, when running at a speed 
of 620 revolutions per minute. 
The machine, which is con- 
structed to the designs of Mr. 
W. C. Mountain, is of the type 
styled by the makers the Tyne 
dynamo, aid is of the 4-pole 
pattern, it being found that 
for large dynamos this is the 
most economical form of con- 
struction, while the arrange- 
ment in this dynamo of the 
electro-magnets reduces the 


length of the magnetic circuit, and is not only very efficient | commutator being 9}in. long and 8in. diameter. There are | 
electrically, but economical mechanically, and is said to| four brushes, two on each arm, carried by a rocking 
occupy less space than in any other type of the 4-pole | quadrant. 





COMBINED ENGINE AND DYNAMO, MESSRS. SCOTT AND CO., ENGINEERS. 


workmanlike arrangement. 


LIVERPOOL ENGINEERING So- 
ciety. — The twelfth ordinary 
meeting of the sixteenth session 
of this Society was held on Wed- 
nesday evening, March 26th, Mr. 
Henry H. West, M. Inst. C.E., 
president, in the chair. After the 
usual business, a paper was read 
by Mr. Thomas L. Miller, Assoc. 
M. Inst. C.E., M.I.M.E., on 
‘* The Efficiency of Gas Engines.” 
In opening the paper the author 
referred to the practice of stating 
the efficiency of gas engines in 
terms of the gas consumption 
per horse-power per hour, with- 
out any reference to the thermal 
value of the gas used, and showed 
from a comparison of the calorific 
value of the gas in different 
districts, how unfair such a 
practice was when the efficiencies 
of engines tested in different 
localities were so compared. An 
explanation of the different senses 
in which the term “efficiency” 
was used in the paper was then 
given, after which the author 
proceeded to explain the system 
of classification of gas engines 
adopted by Mr. D. Clerk, the 
theoretical efficiency of the vari- 
ous types being given. The causes 
of loss in the gas engine were 
then referred to in detail, and 
the means by which such losses 
might be reduced explained. The 
experiments of Messrs. D. Clerk 
and G. C. Douglas on the explo- 
sion of gaseous mixtures were then 
touched upon, and the various 
theories advanced to account for 
the suppression of heat at the 
moment of ignition were dealt 
with. A discussion of the more 
important tests on gas engines 
then followed; the absolute 
amount of heat supplied to the 
engines per H.P., together with 
their efficiency, being given. The 
Hargreaves motor was then re- 
ferred to, and its method of 
working explained. The author 
concluded the paper with a com- 
parison of the ergy | of the 
gas engine with that of the steam 
engine, in the course of which he 


pointed out that the high price of its fuel soon placed it at a 
disadvantage, as, with coal gas at 3s. per 1000 cubic feet, and 
coal at 15s. per ton, the gas engine with a consumption of 20 cubic 


machine. We illustrate a machine of this type com-| Owing to the large amount of iron used in the mag- | feet of gas per indicated horse-power per hour was just equal in 


bined with an engine. The bed-plate is massive, and | nets these machines have been found to be perfectly 
the bearings are very long _ are adjustable, and, in | self-regulating, and, as a matter of fact, the machine in 
the 


addition, are lined with 


special | question ran from open circuit to full load with a variation 


cost of fuel to that of a steam engine indicating 1-horse power per 
hour for a consumption of 91b. of coal. The discussion on this 
paper was adjourned to Wednesday, April 16th. 
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REGENERATIVE GAS FURNACE 
MR. B, H. THWAITE, LIVERPOOL, ENGINEER. 
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THE “ THWAITE ” CONTINUOUS RECUPERATIVE 
GAS FURNACE. 

THIs furnace was designed so as to obtain a part of the 
advantages of the recuperative principle without involving 
an expensive, complicated, and non-durable structural form. 
The arrangement is such that unless the work is exceedingly 
badly executed, there can be no leakage in the walls inter- 
vening between the air heating chambers and the chambers 
for the floor of the heated products of combustion; a difficulty 
that asserts itself in most other forms of continuous recu- 
perative furnaces. The furnace is very of simple in con- 
structional character, and temperatures almost equal to 
that of steel melting can be obtained. The system has been 
applied for some years with success for heating purposes, and 
is suitable for all heating purposes where the temperature 
required is below steel melting heat, or 1800 deg. Fah. 
Although with oil firing a temperature of from 1700 deg. 
to 2200 deg. C., can be obtained. Referring to the 
illustrations, Fig. 1 is a longitudinal section on line AA; 
Fig. 2 is a cross section on line B B; Fig. 3 is a plan | 
of the hearth taken on line CC; and Fig. 4 is a vertical cross 
section of gas and air ports D D. The arrangement of 
combustion is as follows :—The gas flows from gas producer to 
the furnace by flue marked A, and ascends to furnace by gas flue 
and port B, flowing into furnace at C, and over bridge D, where 
it meets with a supply of air that falls in ample volume and 
heated condition on to the gas as it escapes from the gas port. 
The flame flows through heating chamber E, and escapes 
discursively by side ports F into a chamber G formed beneath 
the hearth of furnace. The products of combustion descend 
hy flue H into a lower and bottom chamber I, and pass 
through, and from thence to chimney flue J; the chimney 
aspiratory effect being regulated by vertical damper. The 
air to support combustion of gaseous or liquid fuel flows into 
and through the chamber intervening between the chambers 
G and I, through which the heated products of combustion 
flow, and in which part of their sensible heat is left. The 
air becomes highly heated in passing through the air cham- 

r K, and in this condition meets the gaseous fuel or liquid 
fuel spray at the point L, and a combustion of high thermic 
value is the result. The walls M dividing the air and gas 
chambers are formed of rebated refractory tiles—a durable 
and exceedingly effective form of construction. L shows the 
position of the oil injector. The inventor of the furnace is | 
Mr. B. H. Thwaite, C.E., of Liverpool. 








POLYGONAL DRIVING WHEELS. 


A RECENT number of the Scientific American contains an article 
on a “‘ New Type of Locomotive Driving Wheels,” from which we 


make the following extracts :— 
A locomotive has recently been placed upon the tracks of 





| drivers, is designed to put the wheels to the severest test. 





cul 











the Central Railroad of New Jersey. The engine was built to 
demonstrate the efficiency of the Swinerton driving wheel. The 
wheel offers a radical departure from theories hitherto followed. 
The Swinerton wheel is polygonal. It is claimed that by substi- 
tuting for the cylindrical surface of the driving wheel a many- 
sided prism, greater traction is obtained. The engine was built by 
the Hinkley Locomotive Company for the Swinerton Locomotive 
Driving Wheel Company, under instructions to spare neither 
labour, skill, nor expense, but to make the best engine possible. 
On the Ist of December, 1887, the engine was finished. 
built for high-speed passenger service. Its general data are as 
follows :—Weight of engine 45 tons; weight on drivers, 32,000 lb. ; 


drivers, 5ft. 6in.; trailing wheels, self-adjusting for curves, 42in.; | 


treading truck wheels, 36in. 


All wheels except the drivers are of 
wrought iron. 


Cylinders, with Richardson slide valve, 18in. by 


24in. The boiler is of steel with 90in. by 42in. grate and 220 1 fin. 
| tubes. It carries 150 lb. of steam. The engine is fitted with 


Westinghouse automatic and with vacuum brakes, and has steam- 
heating apparatus for warming the train. It has a water scoop for 
taking water froma track trough. The principal feature of in- 
terest which the engine was built to illustrate is its driving wheel 
tires. These are covered by patents of C, E. Swinerton, president 
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PERIPHERY OF WHEEL, SHOWING FACETS. 


nf the company. In outline each of these represents a polygon 
with sides lin. long, giving about 210 sides for the entire circum- 
ference. Looking at the wheel under favourable circumstances, 
the sides are barely noticeable. If the light shines at the right 
angle upon the periphery, they can be clearly distinguished. A 
short straight edge, even a pencil sufficing, discloses the existence 
of facets by the rocking or oscillation asit passes from face to face. 
The exact angle of the facets is shown in the engraving. The 
object of the polygonal wheel is to increase traction, and very 
remarkable results are claimed for it in this regard. Several ordi- 
nary engines have been fitted with the tire and have run for long 
periods in regular service. The Onward, with a single pair of 
The 
first regular work of the Onward was in regular service on the 
Boston and Maine Railroad, where for six months it pulled the 
Portland express, a distance of 115 miles, with six to eight cars. 
Previous to this commission the tractive power had been tried, and 
for several days it hauled sixty-five to seventy cars of coal from 
Boston to Lowell. This went to prove its capacity for handling 
loads usually pulled by four-driver engines. 

‘* After the Boston and Maine runs were concluded on July, 
1889, some special tests were made. A gradient of 37ft. to the 
mile was selected, and the number of cars which the engine could 
pull with and without sand was determined, Then the tires were 
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turned off round and the same trials were repeated. The rest ts 
as reported were remarkable, showing a great increase in tracti\e 
power from the use of polygonal tires. The following table gives 
an abstract of these trials: — 


Trial of Engine Onward, fitted with Polygonal Wheels, 
July 16th, 1889. 





‘Total weight 








Method of | Gondola Short a W eight of including 
Ki aided coal | Engineer. cars and ee 
v orking. cars. engine aud 
cars. load. tender 
Without sand 10 10 |F. F. Coggin 
With sand 10 1,471,496 


35 |L. C. Todd 





Trial of Engine Onward, fitted with Round Wheels, July 23rd, 1889 














Method of | Gondola Short Weight of | oe 
gee ang Or Engineer. cars and “py 
working. cars. co laa engine ad 
oe we tender. 
Ibs. | Ibs. 
Without sand 5 — \F.S.Saunders 320,500 | 463,650 
With sand ll ll_sF. F. Coggin 830,870 | 974,020 








“The change of engineers was made to avoid any charge of 
partiality. One very peculiar result is the comparatively little 
difference in tractile power due to the use of sand in the case of 
the polygonal wheels. The disproportion in the loads moved by 
the polygonal and circular wheels is very striking in both cases. 

‘* As regards practical points, it is found that the engine runs ‘+s 
quietly as any other. The departure from the circle is too slight 
to occasion any rattling. In the first experiments, wheels with 2ir. 
facets were tried, and even they could not be distinguished in 
 aperig of running from round wheels. In wearing, the facets 

o not disappear. It is found that a flat spot upon a tire in ord - 
nary work never wears away. In like manner, the many flat spcts 
on the Swinerton tire are preserved. An engine which ran 60,000 
miles upon the Boston and Lowell Railroad with polygonal tircs 
wore down gin. from their periphery, but the characteristic sur- 
face was preserved to the last. Since the engine has been on the 
Jersey Central Railroad she has been pulling a train of five cars 
from Jersey City to Easton, Pa., a distance of seventy five miles, 
with fourteen stops, in two hours and two minutes. 





‘There are no equalising levers between the trailing wheels and 
drivers in the Onward, and a special pneumatic cylinder and lever 
is used for increasing, if necessary, the pressure upon the drivers. 
| By admitting air to the cylinder, about 4000 Ib. additional weight 
| can be placed, and a vertical play of about fin. is possible. 

‘* Another special device is the sanding blast. Compressed air 
from the reservoir is used to drive the sand under the wheels. 
| This is shown in the same cut. Compressed air is also used to ring 
| the bell, a little cylinder arranged at its side operating the crank. 

‘The facets are produced by a milling machine. The wheel or 
tire under treatment is milled across once for each face, and the 
operation is quite simple and cheap. The future of the polygonal 

| tire will be watched with much interest by the railroad world,” 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





OLD COMPOUND ENGINES. 
Sir,—I took much interest in the article published in your 
last issue on “Compound Marine Engines Sixty Years Ago,” as | 
spent myself much time about the origin of the compound engine. 


Particulars of the early engines of Roentgen were recently pub- 
lished by Mr. Dwelshauvers-Dery, in the Revwe Uniersellede Liéye 


and by myself in the Bulletin de la Société des Ingeniewrs Civils, 
December, 1889. A copy of the last you will find annexed. 

I beg to attract your attention to a list of eighteen marine com- 
pound engines built in the Feijnoord works before 1843. That list 
was kindly supplied to me in 1874 by Mr. B. T. Tideman, the Chief 
Constructor of the Navy, in Amsterdam, and was published by myself 
at first in the Recue Jndustrielle of March 12, 1879. It is stated 
in the said list that the high-pressure cylinder of the Hercules 
engine was the original high-pressure engine of the steamer 
Ageripina. 1 did not see that particular in your article. A notice- 
able matter is, I believe, the ratio of volumes between the low- 
pressure cylinder of the Hercules and the high-pressure one, as 
high as 6. That ratio was even higher in the James Watt or Stad 
Keulen engines, 7*2. . 

It appears to be not much known that Roentgen took an English 
patent for the compound engine, under the name of his representa- 
tive in England, a.D. 1834, 6600, Ernst Wolff, ‘‘ Improvements 
in Steam Engines.” Under this modest title, it contains an 
exhaustive description of what we name to-day the compound 
engine, and leaves nearly nothing to be patented by subsequent 
inventors. In the plate is figured a compounded side lever marine 
engine. That plate was reproduced by myself in the Bulletin de la 
Soci#té des Ingenieurs Civils in 1873. 

The French patent was secured under the name of MM. Andre 
Kochlin et Cie., of Mulhouse, February 22nd, 1834, for a ‘‘ Machine 
Expansive 4 Cylindres Independants et Combines,” and a pair of 
compound beam engines, according to the Roentgen’s design, was 
built by the above said well-known firm for a spinning mill in 
Vieux-Thann. Particulars of that engine are to be found in the 
Bulletin de la Société Industrielle de Mulhouse, vol. ix., 1835, and 
also in the Lecons de Mecanique Appliques, by A. Morin, vol. iii., 
p- 167, 1846. A. MALLET. 

128 bis, Boulevard de Clichy. 





REACTION OF JETS. 


Srr,—“‘ Old Student,” like some younger students, makes his 
troubles for himself («) by misreading his text-books, and ()) by 
drawing bad figures. It is due to (a) that in first stating his diffi- 
culty that the reaction of a jet on a vessel—at rest—was equal to 
the weight of a column of water of the same area as the orifice and 
a length twice the head, he omitted the condition given in his 
text book that the orifice was of such a form that contraction 
might be neglected, and, but for neglect of his text-book, I think 
he could not have supposed reaction meant something else than 
pressure. If instead of the wretched Fig. 1, in his letter of March 
llth, he had drawn a proper orifice, I think he has acuteness 
enough to have found his own solution. 

In Fig. 1, let the area of the orifice a b be w, and let atmospheric 
pressure be pa and the weight of a cubic unit of the fluid cS G. 
Now, the pressure on the part B c of the vessel is balanced by the 
opposite pressure on A g ; similarly the pressure on Fd is balanced 
by that on Ei. On the orifice a} there is only the atmospheric 

ressure pa #, While on e f there is the pressure (pa + Gh) «. 
ence, on ¢ f there is an unbalanced pressure or reaction G A «. 
So far ‘‘ Old Student” will agree with me. But then he assumes 
this is the only unbalanced pressure which is wrong. There is an 
annular space ca, 4d, of an area notdefinitely assignable, where 
the stream lines approaching the orifice have a not inconsiderable 
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velocity. In this region therefore the pressure is less than the 
hydrostatic pressure due to the depth. On the corresponding 
annular space g ¢, fh, the velocity is small and the pressure sensibly 
equal to the hydrostatic pressure due to the depth. Hence, it is 
the excess of the pressure on e g, fh, over that on c a, bd, whichis 
the additional reaction. In the limiting case of a perfect conoidal 
mouthpiece the total reaction is R = 2G wh, less a very small 
amount due to the retardation of the streams by friction. In 
another limiting case, the re-entrant mouthpiece, where the con- 
traction is a maximum, and the area of the jet w is half the area N 
of the orifice 
=2Grwh=Goakh 
** Old Student” would find it useful to study what is said about 
this case in his text-book. There have been many experiments on 
the reaction of jets agreeing more closely with the theory than the 
old experiment of Ewart. Perhaps the most striking case was the 
adoption of the measurement of the reaction to determine the dis- 
charge of steam from an orifice by Mr. G. Wilson—Engineering, 
1872. W. C. Unwin, 
Central Institution, March 28th. 





Srr,—It is something, though not much, to have almost amused 
‘Old Student.” I will try once more if I can satisfy him. Your 
correspondent must connect my statement with regard to “ push 
in pounds weight” and “ pressure ” with those made by “‘ Farmer” 
and another correspondent. I was simply showing that because 
the text-books say that the reaction of a jet is equal to the weight 
of a column of water whose uniform cross section is equal to that 
of the jet where it is travelling at the speed most nearly equal to 
that due to the available head, and whose height is equal to twice 
this head, it is not to be supposed that an intensity of pressure 
greater than that due to the head can obtain without the interven- 
tion of some mechanism. I do not say that there is something that 
pushes but does not press, but that the intensity of pressure is 
limited to that due to the available head. It is something that is 
wanting on the interior of the jet side of the vessel that destroys 
the balance.that exists when the jet orifice is closed, not something 
extra pushing on the interior of the opposite side. Let ABCD 
be a frictionless jet nozzle on the side of a tank, such that the 
water is issuing at the orifice A B with the full velocity due to the 
head 4. There will be no pressure on the sides of the nozzle at A 
and B, because that which would be appreciable and due to the 
head i, if A B were closed, is now rendered latent—this is a coined 
expression, but it well suits the case, I think—by inertia. If, how- 
ever, a fine bent glass tube be inserted into the jet in the manner 
shown, that which was formerly appreciable on a gauge will show 
itself again, and theoretically the water will rise up the tube T to 
the height / above the centre of the orifice A B. 


Now take another cross section E F, whose area is equal to, let 
us say, twice that at AB, and the velocity of the water past it, 
therefore one half of that due to the head 4. The head required 


to produce this velocity of flow is ‘ which is rendered latent 


by inertia, and an actual pressure would exist upon the side of the 
nozzle at E, equal to that due to #4, if it were not that the water 
is passing round a bend, and requires some, if not all, of this pres- 
sure to keep it to the surface of the nozzle instead of proceeding in 
the direction of the tangent GH. If the curvature at any cross 

















section be too sharp, the water will leave the surface of the nozzle 
and take its own course. When the nozzle is of the shape of the 
vena coxtracta, the pressure at every cross section that is not 
rendered latent is exactly balanced by the tendency to leave the 
surface, and the whole nozzle is therefore subject to no pressure 
whatsoever. 

The proportions of this nozzle are, as your correspondent is 
aware, such that if the area at AB be unity, that at CD will be 
about 1-62, so that we have an area in the side of the vessel equal 
to 1-62 times the area at AB, now entirely free from pressure, 
which, when the orifice A B was closed, and the water vessel in 
equilibrium, was exposed to a horizontal pressure acting in the 
direction of the jet, and equal to that due to the head h. It is 
obvious, therefore, that so far as we have gone, that the excess of 
push on the side of the vessel diametrically opposite to the jet over 
that exerted on the jet side itself, is equal to the weight of a 
column of water, whose area is equal to the cross section at A B, 
and whose height is equal to 1°62. A better way of putting it 
would be to say that this excess is equal to the weight of a column 
of water, whose area is equal to 1°62 times that at A B, and whose 
height is 4, 

It seems to me that if the text-books had adopted this form of 
expression it would have saved much trouble. Here ‘Old 
Student” will perceive that there is a considerable velocity of 
flow existing at D C, which will render a portion of the measurable 
pressure due to / latent beyond these limits, but gradually dying 
away. When this is taken into account—I am not going to enter 
into mathematies—it will be seen that the whole extent to which 
the vessel will be thrown out of balance by the opening of the 
jet orifice, otherwise the tendency that it will have to move in a 
direction opposite from that of the flowing jet, otherwise the 
reaction of the jet, will be equal to the weight of a column of water 
whose uniform cross section is double that of the jet at the throat 
of the nozzle, and whose height is equal to that of the virtual head 
of water above the centre of the orifice. 

I cannot myself find any better definition of reaction than the 
word itself—besides nomenclature or laying down laws is not inmy 
province. I do not write text-books. Professors and those who 
do are the people whose duty it is to supply a better definition if 
one is wanted. Evidently the use of 2/4 has caused grievous mis- 
conception, and, in my opinion, had better be abolished. As for 
myself, I scarcely ever look inside a text-book, least of all do I 
accept any one’s ipse dixit until I have satisfied myself that it is 
correct. As to the reaction of a gun, the case is not similar, as the 
shot and powder gases are discharged with the full velocity 
through the full area of the bore, and the reaction at any parti- 
cular position of the shot is equal in intensity to the pressure in 
the bore of the gun per unit of area that obtains at that moment, 
multiplied by the area of the bore. The work done upon the shot 
and powder gases is much greater, however, than that done in the 
way of reaction. The pressure acts with equal intensity upon the 
shot, &c., and the breech of the gun, but the movement of the 
gun backwards is extremely small while the shot is passing com- 
pletely through the bore. I trust the foregoing explanation will 
suffice for your correspondent; it is the best that I can give. 

St. Neots, Hunts, AntHony 8S. Bower, 

March 31st. 





RAILWAY SPEEDS. 

Srr,—I trust I may reply to ‘‘ Speedy Traveller.” The Govern- 
ment of New Zealand some few years ago appointed Mr. Rous- 
Marten, as being well versed in such matters, thoroughly to look 
into the British railway system. He got introductions to, and 
obtained most valuable information from, all the leading railway 
officials in the kingdom, beside making most elaborate notes 
himself on various branches of railway working. This information 
he published in a report to the Minister of Public Works in New 
Zealand in the year 1887, and I conclude the only reason that 
‘*Speedy Traveller” is pleased to term this report ‘‘ Mr. Rous- 
Marten’s book” is that he has never heard of or seen it, such 
publications not usuaily being termed books. Under these 
circumstances, I can hardly think I have been relying on ‘‘a very 
“Fr. reed.” 

‘Speedy Traveller” says all the extract—the whole of which I 
forbore to quote, out of consideration for your space, considering 
that what I did quote would be sufficient for my purpose—is so 
‘‘incorrect——I may add absurd.” I therefore take the four 
following statements contained therein, and call upon your 
correspondent, by producing any authentic and trustworthy 
information, to disprove them, presuming that he would not have 

e so sweeping a charge as his letter contains without such 
information:—(1) As to the trials, (a) with the 9ft. engines on the 
Bristol and Exeter Railway, ()) with the Great Daten ft. 
engines on the Wootton Bassett incline, and the facts connected 
therewith. (2) That—excepting, of course, the present case— 
there is no trustworthy record of anything having surpassed the 
Bristol and Exeter Railway 9ft. single engines. (3) That modern 
engines are built for weight-pulling as well as speed. (4) That the 
fact of the Great Northern ft. singles having a 4in. longer stroke 
than the Great Western 8ft. engines involves greater piston speed. 
It is much to be regretted that he could not have been present at 
the trials of the Great Western engines, as had Sir D. Gooch and 
the other eminent engineers there present had the benefit of his 
valuable advice, it seems more than probable that the speed 
ay a would have been much nearer ninety than eighty miles 
per hour. 

I am accused of being an unthinking person and of scepticism. 
I am greatly relieved, therefore, to see ‘‘ E. H. J.’s” letter, with 
the calculations contained therein, which I commend to ‘ Speedy 
Traveller’s” perusal. With regard to the gratuitous cure for my 
supposed scepticism, I may mention I almost invariably time the 
running of fast trains past the mile posts, and also study very 
closely all published railway runs, and have but seldom seen or 





heard of eighty miles even being attained. Perhaps ‘‘ Speedy 
Traveller” would favour us with a few of the numerous eighty 





Semen, 


miles per hour and over speeds ‘he can assure us are dail 

done on the Great Northern and London and North-W 
Railways.” If he would oblige, might I suggest that 
more than five years old, and that train, place, time 
and engine be in all cases given ¢ 

1 would remind him further that in my letter | expressed 
surprise at eighty-six miles per hour, and quoting what | me 
sidered then, and still consider, despite his remarks, Dr 
trustworthy authority, who only knew of eighty miles per hou 
asked that a discussion, which might tend to clear the matter u “ 
might be set on foot. That your correspondent’s letter tends e 
do this I deny. At least, anything like solid and substantia! 
argument to prove the possibility of eighty-six miles per hour I 
fail to discover. I apologise for the length of this letter, my onl 
excuse for which is that it was absolutely essential to answer fully 
a correspondent who goes the extreme length of referring to parts 
of one’s letter as ‘‘ absurd.” 

Since writing the above, I find the following sentence on 
page 438 of your issue for November 23rd, 1888, under the 
heading, ‘‘The Race to the North” :—‘* No record exists of the 
maximum speed attained on any occasion with the flying express : 
but ordinary express trains on the Great Northern Railway have 
attained, under favourable circumstances, « velocity of 79+) miles 
per hour, which is, we believe, the highest ever attained on any railway 
by a loaded engine. An 8ft. wheel makes 210 revolutions per mile 
so that the driving wheels made 27825 revolutions per minute,” 
The italics are mine. The above statement, I venture to think 
bears out the extract I quoted from Mr, Rous-Marten; and its 
source being what it is, I trust ‘Speedy Traveller” will consider 
it something better than ‘hopelessly incorrect—I may add 
absurd.” E. B. D. 

London, March 25th. 
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NEW METHOD OF LAYING FOUNDATIONS UNDER WATER, 


Sir,—In your issue of the 21st inst. there was a description of a 
“New Method of Laying Foundations under Water,” which has 
been invented by Herr F. Neukirch, of Bremen, and an account 
was given of the application of the method to the cementing 
together of a mass of loose shingle under water. A note was 
appended to the description, apparently by one of the members of 
your staff, that probably I might have something to say in regard 
to this ‘‘ New method, &c.,” and with your kind permission | will 
place before your readers certain facts which, although known to 
many, will, I have no doubt, be novel to some. 

This ‘*new method of laying foundations under water ” or grout- 
ing with Portland cement, is, I grant, a new method so far as the 
general practice of the engineering profession is concerned, but it 
is one which I have employed in various ways in my practice 
during the past thirty years. I claim to be the originator of the 
method, and I have not yet seen that claim disputed. In 1856-8 
I experimented with Portland cement in grouting work under 
water, which showed the method to be thoroughly practicable, 
Shortly afterwards, I employed it in the execution of some dock 
works on the Thames, and have continued to use it ever since. 

In the ‘‘ Minutes of the Proceedings of the Inst. C.E.” there is a 

per on the “Strength of Portland Cement,” by John Grant, 

- Inst. C.E., which was read in Session 1865-6, and printed in 
vol. xxv. I took part—see p. 125—in the discussion, and in the 
volume to which I refer the results of some of my experiments 
will be found recorded, and reference made to the system of grout- 
ing up the joints of sheet piles and also of blocks of concrete 
guided into position by rods or chains, the face joints of the blocks 
being caulked, and the guide holes of the rods or chains through 
the blocks grouted in with neat cement. 

On the 22nd March, 1869, I reported to the Greenock Harbour 
Trustees on the cost, and method of execution, of the proposed 
North-west pier, at Garvel Park, in which I recommended the use 
of cement grout, in the formation of a level bed of concrete, upon 
which to found blocks of concrete laid one exactly over the other 
without horizontal bonding, and so having vertical joints over each 
other, while after the outside joints were caulked, the large or open 
vertical joints between the blocks were to be filled up with tine 
Portland cement concrete—or mortar partially set—which would 
by its weight have worked its way into the purposely made hollow 
beds and joints, 

In Engineering of February 24th, 1882, p, 183, I gave a description 
of the method I had used, viz., by grouting up in checking leakage 
inan old graving dock at Greenock. In a patent specification of 
mine dated 5th October, 1881, No. 4335, for improvements in break- 
water construction, there will be found on page 6 a reference to 
grouting of under-water work by means of Portland cement grout 
pane coon through pipes. At Aberdeen on the 6th August, 1883 
I made an oral statement before the sub-committee appointed to 
investigate the question of the most suitable place for a harbour of 
refuge on the east coast of Scotland, and on the employment of 
prisoners, in which I described my method of grouting shingle, &c. 
—see report of sub-committee. On the 16th November, 1886, a 
paper by me was read at the Institution of Civil Engineers on 
**Concrete Work under Water,”—see ‘‘ Minutes of Proceedings ”"— 
in which the system of grouting was described, and also grouting 
of boxes of shingle at Aberdeen in July, 1883, and at Jersey in 
November, 1884, carried out by the harbour engineers at my 
request, and in depths of as much as 60ft. of water. On the 6th 
and 14th March, 1889, I delivered two lectures before the Royal 
Engineers at Chatham on subaqueous foundations, in which the 
system of grouting is fully described, more especially in connection 
with the extension of the Hermitage breakwater at St. Helier’s, 
Jersey, for which I was engineer. In this work, the average height 
of which is 61ft. and width 42ft., grouting was extensively employed 
in forming a level concrete bed on an irregular rocky surface, and 
also in cementing together the whole of the blocks of which the 
work was constructed from that bed to coping level. Grouting was 
also extensively employed in the repairs to the under portion 
of the outer or solid section of this breakwater, which had been 
constructed some years previously. I hope to send you shortly a 
more detailed description of these last works. 

The preceding references are made to published documents 
which can readily be obtained either by Herr Neukirch or anyone 
interested, and which I think are sufficient to show that the ‘‘ new 
method, &c.,” is over thirty years old, being infact nearly as old as 
the employment, to any considerable extent, of Portland cement 
in harbovrengineering works. WaLrer RoBERT KINIPPLE. 

Westminster-chambers, 3, Victoria-street, London, S.W. 

March 25th. 








DockYARD APPRENTICES.—The Admiralty have issued new regu- 
lations respecting the entry of fitter and shipwright apprentices 1n 
her Majesty’s dockyards. Apprentices are in future to serve six 
instead of seven years, and their school training is to cease at the 
end of the fourth year. As an incentive to « peg to study, 
the Admiralty have decided that any shipwright or fitter appren- 
tices of unusually good ability and good character will be eligible 
respectively for a studentship in naval construction or an engineer 
studentship, and if their Lordships should appoint them thereto 
they will be sent to Keyham Training College for the fifth year, the 
Admiralty nting each an exhibition of £25 towards their 
expenses. If at the end of the fifth year students in naval con- 
struction obtain 50 per cent. of marks at their final examination, 
they will be eligible for appointment as probationary assistant con- 
structors, and will proceed to Greenwich College for a course of 
study. Fitter apprentices who become engineer students will, if 
they pass 60 per cent. of the marks, be entered in the Royal Navy 
as probationary assistant engineers, and will also proceed to 
Greenwich College for a course of study. Those who fail to pass 
the examinations at Keyham ~~ will revert to their former 
position as dockyard apprentices. The parents of apprentices sent 
to Keyham College will have to enter into a bond of £300 that their 


sons will become assistant engineers and assistant constructors if 
their services are required, 
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RAILWAY MATTERS. 


Tur Danish State Railways have come into the market 
29 750 tons of coals, which is understood to be about a fourth 


for 22, A ince 43 t ¥ 1 te 

yhat they will require during the next year, 
real “that at Teast a portion of this contract will go to 
Scotland. 


chester, Sheffield, and Lincolnshire new 

eat ee to Wrexham from Chester, vid the new Dee Bridge 

4d Hawarden, illustrated in our columns, vol, Ixviii., pp. 484, 452, 

= s opened for ordinary traffic on Monday, and has been inspected 
ws Colonel Rich on behalf of the Board of Trade. 


TE line between Rajpura on the North-Western Rail- 
way and Bhatinda on the Rewari-Ferozepore section of the B. B. 

} C. I. Railway is 108 miles in length, and affords a new direct 
rot te between Ferozepore, Favilka Hissar, and Umballa and Simla, 
ro other important points on the North-Western Railway between 
Delhi and Lahore. 


On Tuesday, Major Marindin, of the Board of Trade, 
inspected a new line of railway between Driffield and Market 
Weighton, which has been constructed by a private company to 
bring the coast towns of East Y orkshire into direct communication 
with the populous centres of West Yorkshire. The new line, which 
js fourteen miles long, opens up a pretty piece of country on the 
Wolds, and will be worked by the North-Eastern Railway Com- 
any. The railway has a double line of metals, and has taken two 
years to construct. 


Tue Western Railway Company of France is jost now 
contemplating the construction of a new terminus upon Esplanade 
des Invalides, to communicate with its existing lines by a ae 
across the Seine. The cost of the station and bridge would pe 
some £640,000. The company has so far failed to obtain the 
consent of the Paris Municipal Council to the project, and it seems 
not unlikely that from this cause the scheme will fall through. 
The company’s line at present runs on the south side of the Seine 
as far as the Champs de Mars, 


Tur position of engineer-in-chief to the North-Eastern 
Railway Company, which was for so many years occupied by the late 
Mr. T. E. Harrison, has not hitherto been filled up by the directors, 
only temporary arrangements having been made. It is now under- 
stood that Mr. A. R, C, Harrison, brother of the late Mr. T. E. 
Harrison, has expressed a desire to retire, and that Mr. John Wolfe 
Barry, M. Inst. C.E., of Delahay-street, Westminster, has been 
appointed consulting engineer to the company. Mr. Barry 
is the designer, among other things, of the new Barry Docks, and 
of the railway connections therewith of the Tower Bridge, London 
and Chatham Bridge at St. Paul's, and part of the Metropolitan 
District Railway. 

Tur train accidents in the United States in February 
include sixty-four collisions, fifty-five derailments, and nine other 
accidents, a total of 128 accidents, in which fifty-three persons 
were killed and 180 injured. These accidents are classified by the 
Railroad Gazette as follows :—Collisions: Rear, 36; butting, 20; 
crossing and miscellaneous, 8—64. Derailments: Broken rail, 4; 
loose or spread rail, 1; broken bridge, 4; defective switch, 4: 
broken wheel, 1; broken axle, 3; broken truck, 1; broken car, 1; 
loose tire, 1; misplaced switch, 1; runaway train, 1; careless 
running, 1; cattle on track, 2; snow and ice, 1; wash out, 2; land- 
slide, 1; malicious obstruction, 2; purposely misplaced switch, 1; 
man on track, 1; unexplained, 22—55, Other accidents: Broken 
parallel or connecting-rod, 2; miscellaneous, 7-9. 


Tue promotion of railway schemes in Ireland is com- 
plicated and retarded by political and local differences, from which 
England is happily free. The ailiray News says :—‘‘It has thus 
happened that the Cork and Rosslare line, to which we referred 
last week, has been rejected by the Wexford Grand Jury by nine- 
teen to four. After this rebuff at Wexford the promoters put 
before the Corl: Grand Jury two courses, Either they would open 
their case forthwith, and invite the jury to approve the scheme, on 
the condition that the guarantee should not attach until such time 
as the Wexford end should also be guaranteed, &c., or they would 
withdraw their application now and renew it before the jury at the 
next assizes, e latter course was resolved upon; so—-unless 
finally it should be a forward in Parliament, which is not 
impossible, if, as is stated, the Nationalist party are unanimous in 
its favour—the matter is postponed until July.’ 


ConcerninG Argentine railways, the Buenos Ayres 
Standard, -— : There are in working order and in course of con- 
struction 27 lines of railways, 17 of which have national and 10 
provincial concessions. Their total length is 11,668 kiloms., viz., 
/450kiloms, granted by the nation and 4218 kiloms. by the provinces. 
The guarantee several of these lines enjoy extends over a capital 
of 27,682,869 dols. gold. Furthermore, 92 new concessions have 
been granted, embracing a length of 38,000kiloms, and a guaranteed 
capital of 312,541,900 dols. gold. Of the 92 new concessions, 56 
are national, with a length of 25,225 kiloms., and 36 are provincial 
with a length of 12,775kiloms. These figures are not complete, but 
they are near the mark. Of the 92 railway concessions applied for 
before the Congress of 1889, 45 were reported on favourably by the 
Department of Engineers, The length of railways working, in 
course of construction or conceded, amounts to 49,668 kiloms. The 
amount of capital guaranteed thereon reaches 440,224,767 dols. 
gold. This figure, of course, excludes the capital of lines not 
enjoying Government guarantees, 


A REporT to the Railway suepenimens of the Board of 
Trade on an accident that occu on the 18th ultimo, on the 
Wiveliscombe Viaduct, which is situated between Saltash and St. 
Germans stations, on the Cornwall section of the Great Western 
Railway, states that the mail train from London at 9 p.m. for 
Penzance ran off the rails while passing over the viaduct. Colonel 
Rich says, this accident was caused by there being no super- 
elevation on the outer rail of the first curve at the place where the 
near-side yey Bey of the engine mounted. The engine 
appears to have been in good order, but owing to the light weight 
on the leading wheels it would be liable to mount the rail when 
running at very high speed over a place where the rail was low. 
When weighed after the accident the weights on the near-side 
wheels were 3 tons 15 cwts. on the leading, 10 tons 2 ewts. on the 
driving, and 7 tons on the trailing. On the off-side the leading 
wheels carried 5 tons, the driving 11 tons, and the trailing 7 tons. 
He recommends that a short piece of straight line be introduced 
between these reverse curves, and that the super-elevation of the 
outer rails of each curve be more carefully attended to, 


Amonest the light railways in use must now be counted 
a system devised by a Swedish engineer, Herr Axel F, Hummel, 
which is being adopted in Scandinavia, there being over 300 miles 
in use, For instance, on the Kosta-Lessebo Railway, joining the 
railway Carlscrona-Vexio, the width of the gauge is 24in., the steel 
rails having a weight of 18-2 1b. per ~d @ e width of the 
formation is 9ft. 3in., and the radius of the curves mostly under 
t., and some not more than 70ft. The gradients are as 
much as 1 in 35, and this has enabled the constructors to dis- 
pense with costly works, In spite of the steep ients and 
sharp curves, 12-ton pound | tives are » having four 
cylinders and eight directly-driven wheels, and these are capable 
of hauling a train loaded with forty tons at a speed of fifteen miles 
an hour, The engines are provided with tenders, and a pressure 
of 165 lb, is used. The trucks load from four tons to five tons, 
their own weight being one ton to 1:3 ton. The average cost of 
these railways is given at £1340 per mile. In Norway a railway is 
to be constructed upon this system, forty-eight miles in length, 
from Christiania to Roken, but the value of the land will in that 
case make the estimated cost £3220 per mile, 











NOTES AND MEMORANDA. 


Ir is stated that the firmness of paper sized with resin 
increases by storage, owing to the fact that the resin in the paper 
undergoes an operation of hardening by exposure to the air. The 
tensile strength of paper prepared with the addition of “ sulphite- 
cellulose” is diminished by storage. 


THE Kew Committee of the Royal Society have 
published a pamphlet describing the work done at Kew Obser- 
vatory, and giving a scale of charges made for verification and 
— of barometers, thermometers, bhydrometers, sextants, 
theodolites and compasses, telescopes and binoculars, magnetic and 
miscellaneous, such as rain gauges, air meters, and watches and 
chronometers. 


A GERMAN paper says:—‘ The rubber pavement, 
invented by Busse-Hannouer, consists of 85 per cent. of ground 
stone and 15 per cent. of a rubber mass, which after a special 
treatment is mixed with the stone powder. ‘This pavement 
material is entirely even, and when applied to the street on top of 
a layer of concrete, looks like asphalte, although not as smooth as 
this ; it produces no dust and is noiseless.” 


Mr. F. E. Netson suggests in the Chemical News the 
following mode of preparing a standard soap solution of constant 
composition:—A gram of pure palmitic acid is dissolved in a little 
_— spirit, neutralised with 4 c.c. of normal soda solution and 

iluted to 200 c.c. with so much aqueous spirit as to retain 35 per 
cent. of alcohol in the standard solution. Fatty acids separated 
from ordinary tallow may be used instead of palmitic acid. 


By a process of theoretical reasoning similar to that 
already employed by Van der Waals, and using data given by 
Nadeschdin for severa] of the ethereal salts of the fatty acids in 
the critical condition, Herr B, Galitzine arrives at the conclusion 
that the sphere of action of the molecular forces is proportional to 
the masses of the attracting molecules, He also concludes that 
the attraction is inversely proporticnal to the square of the 
distance, 

Mortars which are mixtures of sand and slaked lime 
which harden in the air, as distinguished from hydraulic cements, 
which harden under water, by drying in the first instance and after- 
wards by carbonation or absorption of carbonic anhydride from the 
air; the carbonation is, however, only superficial, and takes place 
slowly. The sand in these mixtures plays the same réle as it does 
in bricks; it forms a framework which prevents the mortar from 
cracking during drying. When wetted, the dry mortars crumble 
and lose consistency ; the carbonation renders them more capable 
of resisting rain. 


In a paper read before the Edinburgh Royal Society, Dr. 
W. Peddie recently gave sore new estimates of molecular distance. 
He showed that the ratio of the latent heat of vaporisation of a 
liquid to six times its surface tension gives an approximation to 
the number of molecules per linear unit in that liquid. The 
liquids water, alcohol, ether, chloroform, carbon bisulphide, tur- 
pentine, petroleum, and wood spirit, have, according to this 
method, 50, 52, 30, 15, 19, 30, 40, and 70 millions, respectively, of 
particles per linear centimetre. Of course no stress is to be laid 
upon the relative values of these numbers; the point of interest is 
the complete agreement as to the order of the unknown quantity. 


Herr Max Mutter has drawn attention to a remark- 
able case of corrosion of zinc pipes. Of the many zine pipes which 
carry the rain-water off the roof of the Royal castle at Brunswick, 
only those which drain the copper-covered dome corrode very 
rapidly. The original piping ped pst zinc plate was corroded to 
the thickness of paper; the surface consisted of copper oxide, 
while the under layer was chiefly composed of zine oxide. The 
analysis of both layers, carefully freed from zinc and powdered 
together, indicated 20°81 CuO and 50°97 ZnO. He cuncludes 
that the corrosion is due primarily to the action of the 
ammonia contained in the water. The ammonia dissolves the 
oxide and basic carbonate of copper on the roof, 


Many engineers prefer to make the joints of steam and 
water pipes with red lead Y ioe | If this putty is prepared in 
advance, it soon becomes stiff and hard, even though it has been 
covered with oil, so that when desired for use it must be worked 
up anew. The Railroad Gazette remarks that ‘this stiffening is 
due to the action of the oil on certain metallic salts contained in 
the red lead ; the oil is oxidised, becomes resinous, and hardens 
the putty. If the material is prepared only when required, there 
is usually considerable waste. By mixing with the oil employed to 
make the putty, from 25 to 30 per cent. of heavy boghead oil free 
from tar or naphtha, the putty will remain fresh and plastic.” But 
surely this will prevent the putty from hardening after it is worked 
into a joint. 


From the annual report of what has been done during 
each year at the Kew Observatory, which is regularly published in 
the ‘‘ Proceedings” of the Royal Society, it appears that the total 

ber of instr ts that were tested during the past year, 1889, 
is as follows:—Air meters, 3; anemometers, 3; aneroids, 77 ; 
artificial horizons, 94; barometers, marine, 72; barometers, 
standard, 63 ; barometers, station, 20 ; compasses, 4 ; hydrometers, 
288 ; inclinometers, 4; Navy telescopes, 99 ; Navy binoculars, 341 ; 
rain gauges, 15; sextants, 292; sextants shades, 42; sunshine 
recorders, 2 ; surveyor’s scales, 33 ; theodolites, 5 ; thermometers, 
arctic, 43; thermometers, avitreous or Immisch’s, 457 ; thermo- 
meters, chemical, 81; thermometers, clinical, 10,116; thermo- 
meters, deep sea, 100; thermometers, meteorological, 1910; thermo- 
meters, mountain, 28 ; thermometers, solar radiation, 6; thermo- 
meters, standards, 64; unifilars, 4 ; total, 14,266. Duplicate copies 
of corrections were supplied in twenty-six cases, The number of 
instruments rejected on account of excessive error, or which from 
other causes did not record with sufficient accuracy, was as follows: 
Thermometers, clinical, 38 ; thermometers, ordinary meteorological, 
16; various, 50. Thirteen standard thermometers were also 
calibrated, and six supplied to different individuals during the 
year. There were also present in the observatory and undergoing 
verification at the time when the above list was drawn up, 10 baro- 
meters, 850 thermometers, 50 hydrometers, and 8 sextants, 
besides other instruments, 


At a recent meeting of the Berlin Meteorological 
Society, Dr. Wagner spoke on ‘ Fire-damp Explosions in Mines 
in their Relationship to Cosmic and Meteorological Conditions.” 
He di d the collection of the gas, the conditions necessary 
for its explosion, the part played by coal dust, and the several 
chance circumstances which may lead to the non-discovery of the 
gas in the workings. He next discussed the various means 
available for avoiding and removing accumulations of fire-damp, 
and gave an account of researches on the relationship of its 
explosion to varying barometric pressures. His own work had 
consisted in working up the statistics of the Dortmund mining 
district, in which explosions are more frequent than in 
any other State of Prussia. The reports cover a period of twenty- 
one years and give a record of 7000 explosions. He first compared 
the numerical relotionship of the explosions with the phases of 
the moon, and concluded that there is no connection between the 
two. He then made a similar comparison of their frequency with 
the rotational period of the sun, taking the latter as 25°5 days: 
the result was again negative. He finally compared their frequency 
with periods of 27:9 days, this being, according to Buys-Ballot, 
the cycle of temperature variations resulting from the sun’s rota- 
tion. In this case the curves he obtained were quite uniform and 
regular, showing a maximum on the third day and a second maxi- 
mum on the twentieth. He refrained from drawing any definite 
conclusions from this last observation in view of the numberless 
chance circumstances which may lead to explosions, 











MISCELLANEA. 


THE Barracouta inquiry is postponed to the 10th inst. 
The verdict will probably exonerate everybody concerned, 


M. Errrew’s firm—MM. Eiffel et Cie.—is to be con- 
verted into a société anonyme, with a capital of 6,000,000 f. 
M. Eiffel will continue his connection with the firm as chairman of 
the council of administration. 


Sir Joun Macponap, in a recent interview with a 
large deputation of leading men from all parts of the Dominion, 
promised that the entire system of St. Lawrence canals will be 
deepened 14ft. within three years. 


Tue Crystal Palace Company has issued its outline 
ee of the principal arrang ts for the of 1890, 
t includes, as one of over thirty of the special arrangements, the 
International Exhitition of Mining and lcidieney, which opens 
on the 2nd of July, and remains open three months, 


A NEw process of salt brine evaporation devised by Dr. 
Sigismund Pich, of Szczakowa, is being tested at a salt works in 
Cheshire, under the superintendence of Mr. Perry F. Nursey. As 
described in the Times, it appears to be an application of the 
double or triple effect evaporator system with air pumps, &c. 


Mr. R. Hammerstey Heenan, M. Inst. C.E., has 
described in the Standard a system of protection by which he 
hopes he has removed all political or strategical objection to the 
Channel Tunnel. Amongst other things a main element is a very 
powerful fort three miles from low water. This would keep any 
fleet away. But Mr. Heenan’s arrangements for flooding, or 
smashing, or blowing into the air, or damming with portcullis, &c., 
joy heroes the tunnel a far more fearful place than another we have 
all heard of, 


‘THE output of new shipping from the Clyde yardsin March 
has been fair, amounting to 23,462 tons, compared with 15,030 in 
the same month of last year, and 25,010 in March, 1888. During the 
past three months the production has been 80,184 tons, which is 
the largest in any corresponding period since 1883, when 81,598 
tons were turned out in the first quarter of the year. In the 
course of the past month very little new work has been received by 
the builders, and it is calculated that the tonnage on hand at 
a is about 60,000 tons less than at the beginning of April, 
1889. 





TuE following paragraph, which is complimentary to 
Messrs. Fleming and Ferguson, builders of the dredger Preston, 
is extracted from the Preston Herald :—‘‘ Last week, the dredger 
Preston, belonging to the Corporation, and at present working in 
the Ribble two or three miles below the Bull Nose, lifted 20,000 
tons of clay and gravel in forty-six hours, a most extraordinary 
record in = dhe we annals. Such a feat has, so far as can be learned, 
never before been achieved by any dredger afloat, and it speaks 
highly for the capability of the huge machine and the thorough 
etliciency of its management.” 


THE local American papers report the successful firing, 
on March 14th, of dynamite shells from a Blakesley gun captured 
at Charleston in 1863 and now located at Perryville Falls, near 
Canastota, N.Y. First a shell weighing 280 1b. and charged with 
5} 1b. of dynamite was fired with 121b. of powder ; with a second 
shell 201b. of powder were used, and in the third the dynamite was 
increased to 8} lb. and the powder charge to 25 1b. Finally a 350 Ib. 
shell, loaded ‘ with nearly 141b. of the best dynamite,” was fired 
with 35 lb. of powder. The cartridge used is the invention of Dr. 
Justin. 1t consists of a graduated compressed air cushion, which 
protects the dynamite from explosion when the gun is discharged. 


TENDERS will be called for shortly by the Canadian 
Government for enlarging and deepening the Rapide du Plat 
Canal at Morrisburg, Ont. The work may be unusually heavy, as 
the north bank is generally high and that on the south side is for 
the most part close to the rapids, and so formed that it is difficult 
to interfere with it. Consequently long hauls and double handling 
of the material to be removed in widening and deepening will be 
necessary. The shoal inlet or bay opposite the eastern part of 
Morrisburg can perhaps be used for depositing the excavated 
material, and it could afterwards be used for mills or wharves, 
To admit of this the logs, lumber, &c., of an old sawmill will have 
to be removed. 


Tur American Engineering and Building Record has 
received a large number of designs for a water tower and pumping 
station, in accordance with offers made by that journal in December 
last, of premiumsof £20, £15,£10,and£5. The fourdesignstowhich 
the prizes have been awarded are published, and although the 
selection of the better one of the two first was a difficult choice, it 
appears to have been correctly made. No. 2 is far the best in the 
tower design, and in some of its other architectural points exteriorly; 
but No. 1, though inferior in bold art, is superior in useful arrange- 
ment of tower and station. The third prize design is exceedingly 
good in the pumping station, but the tower looks too much like a 
thing turned up in a lathe. The fourth is better in the tower, 
although of somewhat the same order, but not quite so good in 
the station arrangements. 


ExuavsTIvE trials have been proceeding for some time 
past at Cherbourg of M. Goubet’s submarine vessel. These are 
stated to have resulted most satisfactorily, and within the past few 
days conclusive proof has been furnished of the possibility of satis- 
factorily navigating the vessel under water. On March 28th, the 
Goubet was under water for a period of two hours, at a distance of 
one metre below the surface. Its navigable powers were then 
demonstrated by steering it between several buoys placed closely 
together. Further trials are contemplated in which the vessel 
will be steered through a series of submerged wires and cables, and 
about the keels of several large vessels. As to its capacities for 
submersion, it is stated that the Goubet can be made to remain 
absolutely stationary at any required depth, and that the crew 
has lately remained for four hours at a time at a depth of 
3°50 metres. The lighting apparatus by which the path of the 
vessel through the water is illuminated is the invention of M. Liais, 
but has been improved by M. Goubet, and is said to answer its 
purpose admirably. 


THE results of the past quarter year’s activity in Clyde 
shipbuilding and engineering industries are not only seen in a very 
considerably reduced amount of tonnage now on hand, but in no 
counter-balancing increase in fresh contracts to begin upon. At the 
beginning of the year there were fully 300,000 tons of work on the 
stocks, or to be laid down, but since that time, it is safe to say, the 
new contracts booked have not amounted to morethan 10,000 tons. 
The output during the period, however, has reached as much as 
80,184 tons, the number of vessels being fifty-five. This is the largest 
first quarter's output in the history of the trade, with the excep- 
tion of that for 1883, when the figures were fifty-one vessels of 81,578 
tons. The cessation of the flow of fresh orders is certainly com- 
plete, many of the largest firms on the Clyde not having had evena 
single inquiry for one or eventwo months past. The large amount 
of Government work on hand, taken in conjunction with the 
plethora of mercantile contracts placed during 1889, sufficiently 
account for the continued maintenance of builders’ prices at the 
high rates so long existing. Material and labour continue to be 
prohibitive, while anything like prompt delivery is even yet out of 
the question. Artisans, as a whole, are working more regularly, 
and if a good understanding between be a sens and employed be 
maintained, work on hand will be speedily reduced, and a corre- 
sponding fall in material and labour may result. Owners who have 
been holding back will then have the requisite encouragement to 
place their orders, and the natural balance will be restored, 
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Pee — ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
LEIPSIC.—A. TWIETMEYER, Bookseller. 
NEW YORK.—INTERNATIONAL News Company, 88 and 85, 
Duane-street. 








PUBLISHER'S NOTICE. 


FORTH BRIDGE, 
* * Rolled copies ( suitable for framing) of the Four-page Engraving 
“of the completed BRIDGE, issued with our Special Number of 
December 13th last, can be had, price 1s., post free. 
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Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
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*,* All letters intended for insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

UiLaTE.—Apply to W. H. Thornberry, 121, Colmore-row, Birmingham. 

J. H. K.—We shall endeavour to supply the information you ask for, but a 
little time must elapse. 

Srp (Stockton).—The plan you propose will answer very well. Apply to 
Messrs. Gresham and Craven, Manchester, or to C. 8S. Maddan and Co., 
Queen Victoria-street. 

A. B, C.—The temperatures have never Leen measured, 80 your question cannot 
be answered. There is no such thing as a spark from sandstone, In all 
cases where sparks result from the contact of iron or steel with stone or tint, 
the spark is due to the combustion of the metal. 

D. G. O. D.— Your question as to the vate at which electricity travels is very 
vague, The velocity of transmission through a wire is affected by various 
causes, concerning the nature of which consult any treatise on electricity. 
Broadly speaking, however, the rate of transmission may be taken as 200,000 
wiles per second, 





STRAW BOTTLE COVERINGS. 
(To the Editor of The Engineer.) 


Sir,—Can you or any of your readers give me the address of makers of 
machines for stitching or making straw envelopes for bottles ? 
March 30th, H. G. 





TALL CHIMNEY CONSTRUCTION. 
(To the Editor o The Engineer.) 

Sir,—In building a tall chimney shaft, about 150ft. high, shall I derive 
any benefit from using a cast iron cap, or is it better to finish off with 
moulded brick or stone? Also, what advantage would it be to have 
brickwork in cement throughout, and is brickwork in mortar or cement 
better to stand heat ? J. B. B. 

March 81st. 
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MEETINGS NEXT WEEK. 

Roya Institution.—Monday, April 7th, general monthly meeting, 
at 5 p.m, 

Junior Enoineerinc Society.—Friday, 11th inst., paper on ‘ The 
Leyton Sewage Disposal Works,” by Mr. John G. Browning. Saturday, 
12th inst., visit the Leyton Sewage Disposal Works; meeting at Leyton 
Town Hall at four o'clock p.m. 
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THE ACCIDENT TO THE CITY OF PARIS. 


THE importance of watertight subdivision in passenger 
steamships has again been forcibly illustrated during the 
past week by the circumstances attending the accident 
which befell the Inman and International steamship 
City of Paris, when on her last voyage from New York to 
Queenstown. It is no exaggeration to say that the safe 
arrival of that large and magnificent steamer, without 
the loss of a soul on board, is entirely attributable to the 
excellence of her bulkhead subdivision; nor is it 
unreasonable to suppose that, with a less perfect arrange- 
ment of watertight bulkheads and less efficient workman- 
ship in their construction and attachment, the accident 
to her machinery would have been followed with serious 
loss of life. 

The City of Paris left New York on Wednesday, the 
19th March, and, had everything gone on as usual, with 
moderately fair weather, she would have arrived at 
Queenstown on the 26th ult. When, therefore, Friday 
came with no news of the vessel, she became the subject 
of serious apprehensions, which were mitigated only by the 
fact that the weather in the Atlantic during her voyage 
had been reported to be free from storms and fog. But, 
then, it was remembered that collisions may happen 
without the excuse of a fog to account for them, and 
that a blow froma very small vessel was sufficient to 
sink the Oregon. Hence the delay in her arrival was 
necessarily a source of grave anxiety to all who 
were interested in the movements of the City of Paris, 
more especially as she had always hitherto been very 
regular in her performances and free from the minor 
mishaps in the engine-room which at one time were a 
source of trouble to her elder sister, the City of New York. 
Such a freight as was borne by the City of Paris, com- 
prising in passengers and crew a population of about 
eight or nine hundred souls, was sufficient to create a 
more than ordinary interest regarding her, and. as it 
happened anxious telegrams from New York and 
London, San Francisco and Yokohama, were received 
asking for news of the ship; but up to Saturday morning 
none was forthcoming. At ten o’clock of that day, how- 
ever, word came from Crookhaven that the City of Paris 
was approaching port under tow, with everyone safe on 
board; and early on Sunday morning she arrived in 
Queenstown. So far as can at present be ascertained, it 
appears that everything went well from the start until 
late in the afternoon of the 25th inst., at which time the 
vessel was about 216 miles east of the Fastnet. The 
starboard engine then suddenly broke down, but in what 
way, or from what cause, has not up to the moment of 
writing been clearly explained. Whether it was that a 
piston-rod, or a connecting-rod, or a piston broke, or 
whether the cylinder of the low-pressure engine gave out 
independently, does not clearly appear; but certain it 
is that a low-pressure engine did break down, and 
that it broke into numerous pieces, which were 
scattered with a great velocity. One of the fragments, 
it seems, smashed through the copper injection pipe; 
another tore a large gap in the longitudinal water- 
tight bulkhead that divided the machinery space into 
separate compartments. It may be stated here, once for 
all, that there is no foundation for the statement that a 
hole was made in the ship’s bottom. Divers have been 
down and plugged the sea communications. The port 
ejector was got to work on the evening of the 31st 
ult. and cleared the ship of water, and she left Queens- 
town for Liverpool under her own steam on Tuesday 
evening. She never had more water on board than 
represented coal consumed on the passage. 

‘he wonder is, that with all the scattering and 
smashing going on in the starboard engine-room, 
somebody was not killed or injured. The conse- 
quences were, howeyer, bad enough, and would have 
been worse had the weather been bad and the sea rough 
at the time of the disaster and afterwards. The sea got 
into the starboard engine room, and the hole in the longi- 
tudinal bulkhead allowed the flow to proceed into the 
port engine room also, so that in a brief space of time all 
the propelling machinery came to a standstill. The 
ejectors could not be used, being drowned. The outlook 
was, indeed, a bad one, and nobody need be surprised at 
the captain giving orders for the boats to be made ready 
to receive the seven hundred passengers and the large 
ships’ company whose lives were in such jeopardy. The 
City of Paris did not, however, sink to the bottom of the 
sea, she only sank to the extra immersion due to the two 
engine rooms being filled with water. But this was 
deeper than her designers anticipated she would sink 
under such a condition as that of both the inner and outer 
bottoms being penetrated abreast one of the engine- 
rooms. For who could have supposed that an accident 
which did such damage as that would also knock a hole 
in the longitudinal bulkhead? The City of Paris re- 
ceived some 2000 tons of water into these two compart- 





ments. With this ticklish burthen to carry, in addition to 
her normal load, and without any means of propulsion, the 
City of Paris drifted for nearly three days before help 
came to her. What better testimony can be adduced 
than this to the strength and efficiency of her transverse 
water-tight bulkheads? Had either the bulkhead at the 
fore end or that at the after end of the engine-rooms 
failed to resist the pressure against it, an adjacent com- 
partment would have been filled, and it is to be feared 
the vessel would have promptly gone down. For there 
are limits to the carrying power of eyen such monster 
ships as the City of Paris. Fortunately the weather 
remained fine until help came, for had a storm arisen it 
is doubtful if any water-tight bulkhead at present fitted 
on board ship could have been able to resist the surge of 
the imprisoned sea. 

Much sympathy will be felt for the Inman and Inter- 
national Company in losing the services of its new and 
costly vessel just at the opening of the tourist season. 
After being laid up all the winter, it will be a great dis- 
appointment for her to be laid up during the summer 
also, and the annoyance will be shared by many on both 
sides of the Atlantic who were contemplating a trip in 
the “record” steamer. But the Inman and International 
Company is to be congratulated as well as consoled. 
The City of Paris had proved herself to be a fast ship, 
and she has now shown herself to be a safe ship as well, 
that is to say, as safe as a ship can be made for carrying 
passengers and recouping her owners. Of course it 
would be possible to make a ship with so many cellular 
spaces that it would be almost impossible to sink her ; 
but then, ships have to carry cargoes, and coal bunkers 
must be accessible. The problem of to what extent 
cellular subdivision should be carried, and where 
it should cease, has been very satisfactorily solved in 
this ship and her sister, the City of New York. One 
could wish that every other Atlantic liner, and that 
passenger steamers in general, were so satisfactorily 
and so safely designed. THE ENGINEER has for years 
past consistently advocated an extension of bulkhead 
subdivision in steamships and increased strengthen- 
ing to the bulkheads themselves. It is satisfactory to 
see that modern tendencies in ship construction are in 
the direction we have been advocating. The committee 
of Lloyd’s Register in their latest rules for steel ships 
have insisted upon considerable additions to the stiffen- 
ing of transverse watertight bulkheads, more especially 
those bounding the machinery spaces. Whereas at one 
time these were stiffened by comparatively small angle 
bars, Lloyd’s now require very stout angles, and in wide 
ships further support is given by vertical webs. Besides 
all this we would suggest the desirability of increasing 
the thickness of the bulkheads themselves. When the 
sea finds admission into a compartment and rises in it 
to the height of the water outside, the pressure against 
these wall-sided bulkheads is as great as that against the 
ships’ side. But how different is the strength in the two 
cases. Just for a moment contrast the thick shell 
plating, stiffened with frames and reverse frames spaced 
24in. apart, with the thin bulkhead plating stiffened with 
frame size bars, and no reverse frames, spaced 30in. apart 
and further compare the relative strengths of the curved 
side and the flat bulkhead. It is no uncommon thing to 
hear shipbuilders, who object to many of Lloyds’ require- 
ments, say they believe transverse watertight bulkheads 
ought to be made stronger than they usually are. 

It is quite true that the transverse bulkheads of the 
City of Paris—which has the highest class in Lloyd's 
Register—held out satisfactorily, and of course all is well 
that ends well. The City of Paris is, as everybody knows, 
an exceptionally strong ship; but supposing a breeze had 
sprung up and she had begun to pitch and surge and roll. 
How then would her bulkheads have stood? All right 
we believe, but if they did they would beat most other 
ships’ bulkheads when subjected to the same test. Now, 
this Cisaster, and that to the Oregon, shows that the safety 
of hundreds of lives may depend upon the efficiency of a 
watertight bulkhead. In the case of the Oregon the ulti- 
mate test did not come upon the bulkhead, but upon 
some other element in the design. Had that other con- 
dition been satisfactory, then the bulkheads would not 
have come under contribution for the general safety. 

Under these circumstances it seems only prudent to 
avail ourselves of the lessons these disasters teach. 
Surely it is not necessary that life must be sacrificed in 
order to press important truths upon the notice of ship- 
owners and shipbuilders. Let us trust then that while 
the Board of Trade is insisting upon the multiplication 
of boats, belts, and other saving appliances, those who 
are responsible for the design and construction of ocean 
passenger ships will not cease in their efforts to produce 
ships whose safety against ordinary casualty may be such 
as to render the contingent use of these appliances as 
remote as possible. 


FORCED DRAUGHT IN THE NAVY. 


Naval officers are not remarkable for unanimity of 
opinion. What they had to say during the discussion at 
the Institution of Naval Architects on Mr. White’s paper 
is the more striking. It will have been seen by those 
who have read our report of the meeting, that admirals 
and captains alike drifted away from other subjects and 
concentrated their energies on discussing forced draught. 
Several points of considerable importance were settled, 
one being that the use of forced draught is now to all 
intents and purposes prohibited in the Navy. All the 
appliances for its use are there—fans, engines, closed 
stokeholds, and air locks; but these things are not to be 
used save for the purpose of supplementing the funnels. 
These in ships of war are kept short. The air finds con- 
siderable ditticulty in making its way into the recesses 
and depths of the ship, and soin order that steam may be 
kept up the fans must be run. On the measured mile 
once in a ship’s commission, forced draught may be used 
to such an extent that an air pressure equal to lin. of 
water will be maintained in the stokeholds. Again, if a 
ship has to run away from a foe, resort may be had to 
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what is regarded as a desperate remedy, but nothing more 
than this is sanctioned. One gallant admiral very truth- 
fully said that there was a strict analogy between using 
forced draught and sitting on a safety valve. If a 
captain had to run for his life, and had boiler 
power enough, he could no doubt screw down his 
safety valves in order to go faster, taking his 
chance that his boilers would bear the extra stress. It 
seems that 1t would be much safer to carry 200 lb. pres- 
sure in a boiler ordinarily working at 150 lb., than to 
work it for three or four hours with 2in. water pressure. 
In one word, forced draught at sea is, in her Majesty's 
Navy, a total failure. There is nothing to be gained by 
glossing over the facts. There is something to be gained 
by recognising their existence, and seeking out the cause 
of the failure and its remedy. 

The nature of the failure is very simple. The tubes all 
leak at the combustion chamber end if the fires are urged 
by fans beyond a certain point. Why do they leak? Mr. 
Seaton, during the discussion on Mr. White’s paper, pointed 
out that he came to London from the North to attend the 
meeting behind an engine which worked with forced 
draught, but the tubes were not expected to leak in con- 
sequence of the forced draught. It is certain that with- 
out forced draught the work of our railways could not 
possibly be carried on. The rate of combustion on a 
locomotive fire-grate is twice that which obtains in a 
marine boiler pushed by forced draught as hard as pos- 
sible. The temperature in the furnace of a locomotive 
ought to be higher than that in the combustion chamber of 
a marine boiler. The marine boiler being worked with 
pure water, the tube plates are clean; but this is not 
quite true of any locomotive. In all cases a little lime 
will be found on its plates and tubes, but this does 
not appear to do any harm. In what does the 
cause of the difference in results reside? That there 
is a difference and a cause is clear. In the first place, 
there is a difference in the form of the two boilers, but 
so far as can be seen, save in one respect, this differ- 
ence ought to be in favour of the marine boiler. 
There is in the latter a longer run than there is in 
the former for the products of combustion before they 
reach the tubes, and they ought to be cooler. We 
believe, however, that this is not true; at least, in so 
far as the tube-plate is concerned. In the locomotive a 
brick arch is always interposed between the grate and 
the tube-plate. This protects the tube-plate in large 
measure from the radiant heat of the fuel. The tube- 
plate is so closely pierced with holes that there is very 
little of it left, and the flame turning over the top of 
the brick arch is shot straight at the mouths of the 
tubes, so to speak ; and in so far the plate itself is spared 
something. Now, in the marine boiler the case is very 
different. It is highly probable that when forced draught 
is used the ignition of the gases is not complete until 
mixture with the air has been perfected by the bafiling, 
and twisting, and change of direction which occurs 
in the combustion chamber, has taken place. It is 
probable that, after all, the temperature in a combustion 
chamber may be higher than in a locomotive furnace; 
higher, indeed, than it is in any other part of the boiler. 
Again, the flame is not directed straight into the tubes; it 
curls along the tube-plate, flowing up it and licking it closely. 
The most powerful impact of the fiame will be directed 
against the top edges of the tubes, and just within them, 
so to speak, while the bottom edges will to a certain 
extent be spared. This will tend to produce distortion 
of form in the tube. Again, we find that in a locomotive 
the tube plate is almost invariably of copper. This is 
an indolent metal with no particular will of its own, and 
as the tubes expand and contract in length, it follows 
them willingly enough. Indeed, there is so little of it 
left that there is nothing to stand up against the push or 
pull of the tubes. Attempts have been made in this 
country to use steel or iron tube-plates, but they have 
invariably ended in failure. They are, it is true, used in 
the United States, but they can only be got to stand by 
making them very thin. Steel tube plates only jin. thick 
have been, it is said, got to do very well; but we know 
nothing of such thin tube plates in thiscountry. The tube 
plate of a marine boiler is of steel, never less than half- 
inch thick, usually thicker. The tubes are of compara- 
tively large diameter, and spaced widely, and many 
screwed stay tubes are put in. The result is that we 
have an extremely rigid plate. When a boiler tube alters 
its length, either of three things must happen. The tube 
plate must breathe in and out, following the tubes, or the 
tubes must slip in the plates, or both actions will take place: 
there will be a little breathing and alittle slipping. It is 
easy to see that astruggle will be fought out between each 
tube and the plate. If the tube is wedged in very 
tightly, then the plate must breathe. If the tube is 
not wedged tightly, then it will slip. If it slips it 
will leak. Now, the tubes in a marine boiler weigh a 
great deal. At 5 lb. to the square foot the tubes alone in 
a big marine boiler will weigh five tons. When weight 
has to be cut down to the lowest limit, the engineer is 
strongly tempted to use thin tubes, and accordingly the 
tubes in naval boilers are one, or sometimes two, gauges 
thinner than in mercantile marine boilers. But itis very 
well known that it is a difficult job to keep a thin tube 
tight, unless it is also a small tube. In other words, the 
tubes cannot be wedged fast in the tube plate. The 
expander sets out a ring just inside the plate. The tube 
lengthens, and as this ring cannot be driven through the 
plate, the plate has to go. The boiler will remain tight 
for such a time as the tube is keptlong. The fire door is 
opened, there is a rush of cold air ; the flame is probably 
extinguished for the moment in the combustion chamber, 
the tubes instantly contract, but the stiff tube plate 
obstinately refuses to return, and the tubes slip back 
through the plate; the collar is no longer forced up 
against the edge of the holes, and there is a leak. 
this ought to be well known, but it seems to be forgotten. 
Perhaps it is no one’s business in particular to know it, 
or knowing it, to act on the knowledge. 

We find, then, that there is no real analogy, such as 





Mr. Seaton desired to draw, between the locomotive and 
the marine boiler. The former has a mere basket of a 
tube plate ; a flexible skeleton which can move in and 
out an eighth of an inch or so without seriously distress- 
ing itself or the tubes. Again, locomotive tubes are 
almost always made of either brass, or copper with brass 
ends. Iron tubes are used, but only to a limited extent, 
and never in the very best practice. They can be made 
to answer for goods engines. The brass tubes are much 
thicker in proportion to their diameter than the iron 
tubes of a marine boiler are. They are, therefore, more 
easily wedged in tightly, and it is not impossible that 
copper will take a tighter hold, so to ak, of a brass 
tube, than steel will take of a steel or iron tube. On the 
other hand, a locomotive boiler tube is much longer 
than a marine boiler tube. It is by no means certain, 
however, that this means that the total expansion of the 
former must be much greater than that of the latter. 
Indeed, we are strongly disposed to think that the fact 
that the metal of the marine boiler tube must be hotter 
than the metal of the locomotive boiler tube, may equalise 
matters in this respect. But it is well known that loco- 
motive tubes will leak now and then, and to prevent this 
the late Mr. Stroudley always cambered his tubes. 
Thus a tube 11ft. long, and 2in. in diameter, was bent 
2in. out of the straight. This gave flexibility. 

The deductions to be drawn from all that we have 
endeavoured to put before our readers are very simple. 
It is essential that the tube plate shall be flexible either 
at the back or the front end. In ordinary practice the 
front tube plate of a marine boiler is enormously stiff, 
being, indeed, the front plate of the shell proper. In this 
respect, again, the marine boiler is much worse than the 
locomotive, which has two flexible plates, one at each 
end of the tubes. There is no reason why a thin tube 
plate should not be used on the front end of marine 
boilers. There is, indeed, room enough in them to per- 
mit special arrangements for securing flexibility to be 
employed. Thus, for example, a stamped steel plate, 
corrugated round the edges, might be used. In the 
second place, it seems to be desirable to use copper as 
the material for the back tube plate. The question of 
expense should not come into consideration at all. In the 
third place, it seems to be desirable to fit something 
equivalent to the brick arch of the locomotive in the 
combustion chamber, in such a manner that the flame 
would not be permitted to lick the tube plate, but would 
be directed so that it would flow more in the right line 
of the tubes. 

Mr. Fothergill pointed out that he had a considerable 
number of forced draught marine boilers at work with 
success; so has Mr. Howden. But as we have endea- 
voured to show, there are points of difference between 
the boilers used in the Navy and the merchant service, 
which, although apparently small, render them non- 
comparable. Mr. Fothergill, too, uses a very moderate 
draught, less than lin. of water. This ought to be per- 
fectly safe, and apparently is. Both Mr. Fothergill and 
Mr. Seaton dwelt on the cold air difficulty when closed 
stokeholds were used. It would exceed the limits of 
space at our disposal to attempt here the discussion of 
the vexed questions of closed stokehold versus closed ash- 
pit. It must not be forgotten that Mr. Yarrow has been 
perfectly successful with the first, but it is noteworthy 
that he did not achieve success until he had adopted 
special precautions for letting his tube plates breathe. 
Finally, we may say for ourselves that we believe that 
forced draught can be made quite successful in the Navy, 
but success will not be attained by trying to stick fire- 
clay on a tube plate, but by taking stock of the causes 
which induce leakage and eliminatingthem. Any marine 
boiler that will fit into a given limited space will not do 
for forced draught. 


THE CHINESE AND ELECTRIC LIGHTING. 


However strong and, as yet, almost insuperable have 
been the prejudices of the rulers of the Chinese Empire 
against the introduction of railways, information but 
very lately received proves to us that similar obstacles 
do not exist to the adoption of electricity as an illuminant 
throughout that vast country. The sad circumstances 
which attended the overflow of the Yellow River revealed 
to the Celestials how important and useful an agent was 
available to them; for the attempts to stay the devas- 
tating flood had their effect doubled by the turning of 
night into day by the employment of electric lamps of 
large power. According to accounts received, the initial 
impetus thus given to the adoption of the system has 
received its development, not through the enterprise of 
European nations, but by the action of their own 
countrymen resident in America. It is far from 
improbable that, had proposals for extension emanated 
from members of the former races, the prejudice with 
which these have always been regarded by the Chinese 
would have operated very strongly to retard the progress 
now in course of accomplishment. Since, however, the 
acknowledged benefits are to be granted to them by 
their own kinsfolk, no such prejudice intervenes to 
prevent their ready acceptance of them. 

It is to the energy and commercial aptitude of the 
Chinese merchants who have settled at San Francisco 
that has been owing the complete breakdown of the 
feelings of antipathy their home Government entertains 
to the introduction of improvements of Western origin. 
Wherever the Chinaman finds a field for the commercial 
aptitude named, he is sure to be among the first ranks of 
those achieving success, and in the great Western cities 
of America there are few among their residents who are 
possessed of greater wealth than those owing their birth 
or descent to China. Hence we find that, when this 
matter of introducing the electric light into the more 
important towns of their native country first came under 
discussion among them, the money required for effecting 
it—500,000 dols.—was at once subscribed by them with- 
out any necessity for, or thought of, their invoking the 
aid of their white fellow residents. When a Chinaman 
can go to his Government, and offering recognised advan- 
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tage, is also able to state that no financial aid from or 
control by foreign devils will be permitted, he stands up n 
a far different footing than wi the ordinary speculator 
of the West. We are, therefore, in no degree surprised 
at the information conveyed to us that the application 
made by these merchants of San Francisco was received 
with the utmost readiness, and granted at once without 
the least official opposition. In fact it would almost 
appear as if the project could not be pressed forward 
sutficiently fast to gratify the impatience of the Emperor 
and his advisers. Authority was at once given for an 
immediate commencement to be made by the lighting of 
all public buildings and offices in Canton by the new 
agent, a promise being at the same time made that 
should this primary effort prove a success, further autho. 
rity would be given to proceed at once with the illumina. 
tion of all the streets of that great city by the same 
method. Nor, as we understand, have the concessions 
been limited to these two initiatory undertakings. Sue. 
cessful accomplishment with those is to insure to their 
undertakers similar work throughout all the larger cities 
of the empire; and it is easy to see that, as the means of 
manufacturing the plants required locally must be exceed. 
ingly restricted, a very great impetus is likely to be given 
by the prospect held out to the construction of such plants 
throughout all Western countries. 

The streets of Canton are at present lighted exclusively 
by miserable coal oil lamps. Now the Chinaman js 
essentially a lover of the night. He will doze when he 
can throughout the hours of daylight, but he is alive and 
brisk through those of the night. All who have visited a 
Chinese city, or who, failing that, have traversed the 
quarters occupied by Chinamen in those of America and 
Australia, have not failed to recognise this fact. Such 
cities or quarters are resonant with the din of voices long 
after the time when the pene of more highly 
civilised nationalities have sought their rest. Any means, 
therefore, which enables them to pursue their pleasures 
or avocations with greater freedom during such hours will 
be welcomed as a boon by Chinamen; and we may feel 
almost sure that it is a conviction as to this which leads 
those of San Francisco so freely to embark their savings 
in a speculation of this kind. Success to their enterprise 
they, and we, feel sure must result, and we have learned 
that its rapid extension is only likely to be checked by 
the difficulty experienced in acquiring with equal 
rapidity the plant required to effect it. Already the 
syndicate—or whatever the association formed may term 
itselfi—has despatched agents to all parts of America with 
the view of procuring the required machinery, even the 
leaders among it not disdaining themselves to leave their 
accustomed and profitable avocations to join in such a quest. 
An opportunity is thus afforded to our own manufacturers 
of this machinery which we should strongly counsel 
them not to overlook. If they are behindhand in a 
vigorous endeavour to avail themselves of it, it must 
certainly follow that our American friends will secure the 
lion’s share, if not the whole of the new business likely to 
be offered. It is very doubtful, we should say, if the 
members of the association in San Francisco will care to 
travel so far afield as Great Britain to satisfy their needs 
while so many sources by which they can be supplied are 
open to them in the country of their residence. The 
intelligence conveyed to us as to this new departure is of 
such late receipt, that it has not as yet probably produced 
action by our own manufacturers; but it should be 
pointed out that no time should be lost by them in dis. 
patching to San Francisco agents fully qualified to act 
for them. 

Nor can a further prospect of resulting advantage to 
the mechanical industries of Great Britain be overlooked. 
China possesses vast deposits of coal, the draught upon 
which is certain to be enormously increased if, as 
appears to be assured, the system of lighting by elec- 
tricity becomes widely adopted by it. For the opening 
up of new mines, or enabling those at present wor ed to 
develope more fully, much varied machinery must rise in 
demand. The one necessity must follow the other, and, 
as we have shown above, the almost certainty of develop- 
ment in the first case insures that the second may be 
regarded as being almost equally to be relied upon. The 
movement is one likely to be of almost unlimited 
extension, for it is not as if gas had received prior adop- 
tion in China, and vested interest in the continuance of 
its supply had to be overcome. At present the lighting 
of Chinese cities is practically a virgin ground for enter- 
prise, and its attack opens out an almost untouched field 
to Western industries. 





BRITISH AND FOREIGN STEAMSHIPS, 


In connection with a measure before Parliament, some 
discussion has taken place as to the proportion of British and 
foreign vessels in our ports. We gave in THE ENGINEER 
some months ago a few figures which proved that a con- 
siderable number of foreign vessels frequented our coal ports. 
A later series of statistics enable the —— to be 
extended and brought down later. In the month of 
February, 223 British and 92 foreign vessels left Newcastle 
with cargoes of coal and coke for foreign ports. From Blyth, 
46 British and 31 foreign vessels took such cargoes in the 
month. At Kircaldy, the predominance of foreign vessels 
was great, 30 British and 74 foreign vessels taking cargoes of 
coal to foreign countries. At Cardiff, the proportion was— 
British vessels 366, and foreign vessels 108 in the month; at 
Newport, 85 British and 35 foreign vessels ; at Gran emouth, 
20 British and 35 foreigners. At Alloa, only 6 British and 25 
foreign vessels took coal abroad in the month; and at 
Granton all the vessels that took cargoes to other nations 
were owned by foreigners. At Grimsby, also, the proportion 
of foreign vessels was greater, the numbers being 37 British 
and 40 foreign for the month. These examples refer only to 
one branch of a trade, but they are at least illustrative of the 
hold that the foreign vessel has obtained on one department “4 
our export business. How far the explanation may be foun 
in the fact that we are transferring a large number of our 
steamships and small sailing vessels to foreign flags canrot 
now be said. But it is certain that we are building a large 
number of steamships for foreign nations, and in addition 
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nthly selling them many vessels which are no 
and which very often come for coal to our coal- 
ading ports. If the fears of the British owners of steam- 
— yove true, and the new load line should be applied to 
pe pi whilst foreign vessels in our ports should not be 
po ry to it, it is probable that there will be a still larger 
S ser Po of steamships coming to our coal ports under 
ms flags. The condition of the mercantile marine just 
— that of lessening prosperity, partly because of the 
falling in the rates of freight, but chiefly because of the 
increase in the cost of coal and in the rates of the wages of 
‘ns crews. As the production of peomregr continues at an 
vndiminished rate, we must anticipate that the dulness in 
the freight market will continue, and the position and 
rospects of the steamship will grow worse. It is unwise, 
F pecially now, therefore, to subject our steamships to laws 
that are not to be equally applied to their competitors in our 
own seaports. If the proposal be carried out, the foreign coal 
trade will go increasingly into the hands of the owners of 
foreign vessels. 


we are m0 
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THE RIVAL MARKS BILLS, 


Two Bills, both of them brief, are at present before 
Parliament for the amendment of the Merchandise Marks 
Act, 1887. They are introduced by Mr. Howard Vincent, 
C.B., M.P., and Mr. Henry Broadhurst, M.P. Mr. Vincent, 
as the Member for the Central Division of Sheffield, naturally 
takes an interest in a subject which is of immense con- 
sequence to his constituents and the community generally. 
The object of his measure is to supply a missing link in the 
chain closing around fraudulent trading. He asks Parlia- 
ment to make it compulsory that all goods of foreign 
manufacture shall bear upon them the place of origin. Mr. 
Broadhurst, while including this proposal in his Bill, goes 
further, and requires that all articles of British manufacture 
shall be similarly marked. At first sight, what seems good 
for France and Germany should not be bad for England. 
But Mr. Broadhurst does not take into account the peculiar 
conditions under which the varied trades of Sheffield, 
Birmingham, and Wolverhampton are carried on. What is 
known as “the small mester’’—that is, the man who works 
with his family, and probably a lad or two—for the large 
manufacturer. In the case of a joiners’ tool chest, for 
example, probably eight or nine persons contribute the con- 
tents. The chest goes out with the name of the large manu- 
facturer, who thus becomes guarantee for the good quality of 
the articles. Mr. Broadhurst’s Bill would probably make an 
end of the small maker, who would be compelled to pass into 
the employers’ workshop or give up his trade. The small 
manufacturer cannot go into the market and compete 
against the large producer, with his great resources; 
and the large producer would not introduce the small one’s 
goods into markets which have cost him years of work and 
much money to cultivate. It is felt in Sheffield that the 
consumers’ interests are perfectly safe, as the seller gives 
his guarantee for the goods he buys from the actual maker, 
and the proposal of Mr. Broadhurst is therefore anything but 
popular. It would suit the extreme trade unionists, as the 
‘little mesters’’ have always been an independent body, and 
by driving them into the ranks of ordinary workpeople they 
would ultimately have to range themselves among those who 
pay to the union funds. 


TRADE AND THE SHIPPING SEASON. 


Ir is with much solid satisfaction that manufacturers 
throughout the kingdom are just now welcoming the opening 
of the shipping season. There has seldom probably been a 
time in the history of the country’s trade when a good export 
demand was more needed than now. Very opportunely does 
it come just when manufacturers in many departments have 
been bearing up as best they could under a period of relapse 
from the boom of last autumn, a period troubled by wages 
agitations, and rendered the more difficult by enhanced 
prices of fuel. Reports from all the trade centres speak 
of the anticipations with which the spring shipping 
trade is being regarded, and it is satisfactory to know 
that present early orders give promise of a good season. 
Just at the right moment come the encouraging reflections of 
Sir John Lubbock at the annual meeting this week of the 
London Chamber of Commerce. He pointed out as to our 
shipping, that the tonnage continued to increase. More than 
half the ships on the ocean were carrying the British flag. 
Looking at the shipping which passed through the Suez 
Canal as a test, it was found that in 1889, of 6,800,000 tons 
5,400,000 were British, while out of 3400 vessels 2000 were 
British. Pleasant reminders, such as these, of the old truth 
that trade follows the flag, come at the right time at the 
opening of the second quarter of the year. 
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Elementary Dynamics of Particles and Solids. By W. M. 
Hicks, M.A., F.R.S., Principal of Firth College, Sheffield ; 
late Fellow of St. John’s College, Cambridge. London: 
Macmillan and Co., 1890. 

Tuts book will be a welcome aid to both classes into which 
the world at large is now divided, the class of examiners 
and the class of examinees. The treatise is based on 
courses of lectures delivered in Firth College, Sheffield, 
and is intended as an introduction to the principles of 
dynamics for the use of students with no knowledge of 
mathematics beyond the elements of algebra and pure 
geometry. The author addresses himself not only to 
students of colleges and schools, but also to that large 
class of mechanical engineers to whom a knowledge of 
dynamics is valuable, but whose acquaintance with 
mathematics is slight; and the wants of this latter class 
have been kept in view throughout, although develop- 
ments properly belonging to technical treatises are not 
introduced. Such, according to the author's preface, is 
the plan of the work; and we shall examine chiefly to 
what extent the theoretical requirements of mechanical 
engineers are satisfied. 

e must say at the outset that the author, as a 
college professor, has chiefly studied the requirements of 
schools and colleges, inasmuch as his illustrations are of 
the usual academic character, and his collections of 
examples are chosen from purely theoretical papers. 
This will make the book popular with schoolmasters, and 
with candidates and instructors for elementary University 
or Science and Art Department examinations; and 
perhaps the author is wise to adopt this plan to gain a 
first hearing, In a second edition—which we predict 








will soon be called for—we think he may venture to dis- 
regard some curiosities of theoretical terminology and 
definition, at present fashionable with a predominant 
school of examiners, which he must conciliate at a first 
start; the mechanical engineer will then receive, in a 
second edition, more consideration at his hands, and will 
not find the dynamical terminology he reads here at 
variance with that to be found in his technical treatises. 

To illustrate this variance, take the solution of Example 
V., p. 250, “* Let m denote the mass of the whole train, 
v the original velocity, w the velocity after a distance s, 
P the pressure of a brake on a wheel, R the pressure of a 
wheel on the rail—both P and R measured in terms of 
the weight of umit mass—k&c.” The context shows that, 
with the British units of the foot, second, and pound, the 
mass 7 is measured in pounds, because the change of 
kinetic energy 41 (v?—w*) is stated to be expressed in 
absolute units, z.e., foot-poundals. But the mechanical 
engineer will find in his technical treatises that the mass 
m is used merely as a printer’s abbreviation for W/g, 
where W denotes the weight of the train in pounds; so 
that the quantity the engineer calls the weight and 
measures by Wb. is here called the mass and measured 
by mlb.; and W=™m, and not mg. What wonder is it, 
then, that the unfortunate student is always in a fog 
about the equation W = mq, and never knows where to 
place the g in his equations. 

If only writers on dynamics would disregard the 
abbreviation of m for W / g, a mere printer’s abbrevia- 
tion, and would carefully point out that if the mass of a 
body is mlb., and if its weight is W lb., we are only using 
two names to denote the same thing; lastly, that there 
are two units of force in use—(1) the engineer’s unit of 
force, the force of a pound (or gramme), 7.c., the tension of 
a thread supporting a pound weight (or gramme weight); 
(2) the absolute unit of force, the force of a poundal (or 
dyne), which force is independent of locality, and one- 
gth part of the engineer’s unit; then the universal con- 
fusion in the student’s mind might be finally dissipated. 

In the divergence of terminology between practical 
and theoretical treatises on dynamics, Mr. Hicks has, 
perhaps wisely in a first edition, chosen to follow the 
present school of dynamical writers, who are so careful 
to explain to us that a pound weight, a hundredweight, 
a ton weight, a kilogramme weight, are not lumps of 
metal as the engineer would suppose, but are the tensions 
of the thread or chain by which the lumps of metal 
—weights?—are supported. According to these writers 
the word hundredwetght bears marks of confusion, and 
had better be avoided; and the engineer’s mode of ex- 
pressing a pressure, as, say 100]b. on the square inch, 
suggests to them a superficial density, and to be correct 
should be altered to 1001b. weight, or pound weights, or 
perhaps pounds weights on the square inch, where the 
engineer could see no weights. However, Mr. Hicks and 
these writers soon tire of always saying, ‘“‘a force of 
P Ib. weight,” and soon drop into the engineer’s phrase- 
ology of “a force of Plb.,” and cease from editing the 
questions derived from practical sources. 

On page 30 a numerical example is given of the 
80-ton gun firing a shot of 4 ewt.—15 cwt. would 
be nearer the mark—with a velocity of 1800 f.s.; 
to find the recoil. Here the author calls the mass of 
the gun 1600 cwt., and the mass of the shot } cwt.; really 
it is more like 15 cwt., and the gunner would call this the 
weight of the shot; and this weight would be determined 
by putting it in one of the scales of a balance and weights 
in the other scale, till a balance is struck. We do not 
possess scales large enough to weigh the gun, but we are 
justified from other considerations in saying that the 
weight is 80 tons or 1600 cwt.; but what useful purpose is 
served in saying that we should more properly call this 
quantity the mass instead, and that the weight ofthe gun 
is really about 1600 x 112 x 32 = 5,734,400 poundals ? 

On page 5, Mr. Hicks says, “ 1 poundal = weight of }0z. 
about.” However clear this may appear to the pure 
theorist, who is never apparently brought into contact with 
matter, to the mechanical engineer it would suggest that 
a poundal is a weight, a lump of metal, what Mr. Hicks 
callsa mass. But if Mr. Hicks would says “ 1 poundal = 
force of $0z. about,” then the mechanical engineer would 
have a clear and correct notion of a poundal. 

If the word hundredweight bears marks of confusion, 
then our Acts of Parliament, the Authorised Version of the 
New Testament, Shakespeare, &c., all stand in need of 
editing ; however, engineers may be thankful that no one 
employs this new dynamical language outside of these 
theoretical dynamics and the examination papers set by 
their authors. 

The Introduction of the present treatise gives a succinct 
account of the different units in use, which really resolve 
themselves into two systems only for dynamical purposes; 
the British foot-pound-second (F.P.S.) system and the 
metric centimetre-gramme-second (C.G.8.) system ; 
and it would conduce very much to clearness if the 
author was always, at the risk of verbosity, carefully to 
state the unit he is employing; for instance, to say a 
length s feet, a mass m lb., a time ¢ seconds, instead of 
merely a length s, a time ¢,a mass m. This involves the 
necessity of names for all the different units of dynamics, 
as of velocity, acceleration, momentum, &c., and will 
tend to introduce the new terminology recommended by 
the Committees of the British Association. Thus, for 
instance, on page 369, in the solution of Example I., the 
addition of the name of the unit of energy employed— 
foot-poundal, or erg, or joule, in this and similar places 
would conduce to clearness of thought; and in most 
examples for the benefit of practical engineers a second 
solution should be given in gravitation units, to show the 
proper position of g, especially as the mechanical engi- 
neer will never employ other than gravitation units in 
his practical questions. 

By devoting Part I. to Linear Dynamics the author is 
able to give the student a fair idea of dynamics, inde- 
pendent of the geometrical complications of the 
Composition of Motion discussed in Part II. Part III. 
discusses in an elegant manner the Plane Motion of a 





Rigid Body, and by introducing the idea of the Moment of 
Inertia, worked out for some simple figures—the method 
employed for the straight lines is very ingenious—the 
author is able to finish up with some valuable practical 
applications of a somewhat advanced character. The 
various theorems of Statics are introduced passim in the 
book as required; but we may remark that there is no 
need to restrict these theorems to Rigid Bodies. The 
Forth Bridge is elastic, but the theorems of elementary 
statics are employed in the design. 

The carefully-chosen collections of examples, judici- 
ously arranged, form a great feature of the book, especi- 
ally the representative solutions which are given; they 
are, however, printed in very small trying type, accord- 
ing to a modern fashion of which we do not approve; 
perhaps from a fear of unduly increasing the size of the 
volume. 

We mentioned the academic nature of the diagrams; 
for instance, the balance as described is unlike any 
balance ever constructed, as Mr. Hicks will see in a visit 
to his laboratories; the two figures of pages 226, 227 
should be replaced by one figure, laid on its side, showing 
that the two mechanical systems are essentially one, 
according to which is made the moving and which the 
standing end; one being called a Burton, and the 
other Whip on Whip; the differential pulley for its 
practical success depends on a property of not running 
down of itself, the explanation forming a simple illustra- 
tion of the use of the friction circle; and the engineer 
secures the condition of perfect roughness—an expression 
dear to the theorist—between two rolling bodies by cut- 
ting teeth to engage and prevent slipping. 

Again, 1t was agreed by the Conference of Electricians 
at Paris, in 1889, to call the time of a double swing of a 


pendulum, T=27 ,/ ( ; ) the period; and then to call 


7 the speed, so that the speed is the angular velocity 


of a crank actuated by a S.H.M. of the same period. 
The use of speed to denote the numerical measure of a 
velocity, recommended in the A.I.G.T. syllabus, unfor- 
tunately clashes with this previous meaning. 

The mathematical methods of the book are of the most 
recent and elegant description, as might be expected from 
the author; still, we repeat that he has principally studied 
the convenience and prejudices of pure theorists, and 
that if he wishes to secure the interest of the engineer 
his next edition must give more prominence to the gravi- 
tation measure of force in universal use among practical 
engineers. 


The Journal of the Royal Agricultural Society of England. 
Third Series. Volume the First, Part I. London: John 
Murray. March 31st, 1890. 

Tuts is the first of the quarterly volumes which are to 
comprise, in future, the proceedings and reports of the 
Royal Agricultural Society’s Council, general, and summer 
meetings or shows, of the trials of various kinds con- 
ducted under its auspices, and also the various special 
articles, notes and memoranda which will be written for 
the journal and the numerous members of the Society. 
This first volume is certainly most promising, and if the 
secretary, Mr. Ernest Clarke, is successful in keep- 
ing the journal up to this standard he will have 
done a great deal for the agriculturist of the modern 
intelligent order. The special articles in this first part 
are led off by one written by the secretary, and entitled 
“The Foundation of the Royal Agricultural Society.” 
This is a very interesting and instructive article, and 
it is followed by, among others, “ Fifty Years’ Progress 
of British Agriculture,” by Sir James Caird, F.R.S.; ‘The 
Disposal of Sewage of Small Towns and Villages,” by Mr. 
Clare Sewell Read; and “ Basic Cinder as Manure,” by 
Professor E. Kinch. The “ official reports” are botanical, 
entomological, &c., but the “ Notes, Communications, 
and Reviews,” and appendices contain matter interest- 
ing to everyone, but specially to agriculturists and all in- 
terested in the proceedings of the Society. Now that the 
Society is making such an effort to provide its members 
with that which seems to be a most useful and necessary 
addition to its other means of inculcating the combina- 
tion in agriculture of “ practice with science’ in accord- 
ance with its motto, it may be suggested that under its 
new and energetic management, more attention might be 
paid with valuable results to what might be called 
common-sense agricultural mechanics. 
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THE ELECTRICIAN ELECTRICAL TRADES DIRECTORY AND HAND- 
BOOK FOR 1890.—This directory, published by the Electrician 
Publishing Company, appears for the eighth time, and it has grown 
enormously. This growth is presumably due to attention to the 
requirements expressed on all hands for increase in the handbook 
information for which this directory has always held a high repu- 
tion. The present volume is exceptional in this respect, and con- 
tains so much of the electrical engineer and electrician’s year-book 
requirements, that the headings are too numerous to mention. It 
may be recommended as a well selected compilation, and useful, 
even necessary, to all electrical engineering firms. While the 
technical information, or electrician’s year book has thus received 
so much attention, the directory part has not suffered, but has 
received material additions as well as revision. The colonial and 
foreign part has been very much extended, and that devoted to 
contemporary biography contains some engravings that are hardly 
likenesses, but this is perhaps the least important part of the 
directory. 
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THE CROSS VALVE GEAR. 





tripping device in the admission valves is what is styled the 
“cross” cut-off in the United States of America, and the 


THE accompanying engraving shows a valve gear designed | exhaust valves being of the Corliss pattern. 
by Mr. W. H. Patton for the blowing and pumping engines | 


on the Broken Hill Proprietary Co.’s silver lead mine in 
New South Wales. The principal advantages claimed for 
this gear are that it is almost in equilibrium, that the whole 
of the rods, links, &c., can be adjusted after erection to 
remedy any defect in its action, as 
shown by indicator diagrams, without 
stopping the engine, and that the cut-off 
may be controlled by a hand lever or 
governor, which fulfils the functions of 
a stop valve, so that the engine, when 
properly loaded and adjusted, may be 
used with an open throttle, and the 
advantages of an automatic variable 
expansion obtained. 

There is an excentric shaft running 
in two plummer blocks bolted on top 
of the guide, being driven by bevel gear 
and a slanting shaft off the crank shaft, 
and having a speed coincident with it. 
The two excentrics keyed on as shown 


| 











NEW ELSWICK GUN MOUNTING. 
Fic. 1 shows a new design for mounting the 9-2in. breech- 
loading gun on board ship so as to command a large vertical 


Fic. 


ELEVATION 








drive the main motion and tripping 
gear respectively, that on the far side 
B being connected—with a gab end 
for disconnecting—with a lever C keyed 
on the rocking shaft D, in the centre 
of which is also keyed a cam E, which, 





new device also for stowing the projectiles, which are 
carried in a ring encircling the gun platform, which is capable 
of very easy movement independently of the turntable, so 


| that any projectile required can be brought opposite to a 
| door in the platform and readily obtained for loading. The 
| structure supporting the gun and mounting is separated from 


the armour which protects it, as shown in Fig. 2, so that 
should the latter be struck no damage would be done to the 
structure. The powder is brought up 


es Yd a central tube, and then passed on to 

W/S the movable platform. The gun can 

Py Sal be elevated by the man in side position 
s “ 


WAL 


direct, and if steam is used, can also 
be trained direct by the same man; but, 
if hand-power is in use for training, he 
works a tell-tale and so directs the 
numbers in the training movements. 
For horizontal firing the gun, which 
weighs 22 tons, is fired with heavy 
charges, and is a very powerful one. 
For high angles, a reduced charge is 
used. The running in and out is con- 
trolled by a friction brake working on 
a revolving drum and toothed rack. 











rising and falling with the rocking of 
the shaft, lifts alternately the levers F 
which work on fulcrum brackets bolted 
to the cylinder as shown. These levers, 
together with the tripping bars which 
slide on top of them, pass through a yoke 
in the valve spindle, and thus raise the 
valve. On the end of the rocking shaft 
a bell crank is keyed, which actuates 
the Corliss exhaust valves at bottom 
ends of cylinder. 

The cut-off excentric is keyed 
either opposite or corresponding with 
the main crank, and drives the lever H, 
which rocks loose on D. The top end 
of H has a small adjustment lever K 
pivotted on it. The extremities of K 
take the ends of the rods L, which 
connect with the tripping bars. It is 
obvious that the angle at which K is 
held while the lever H rocks must deter- 
mine the relative length of rods L, 
and therefore the positions of the in- 
cline planes on the tripping bars with 
regard to the valve spindles. Any de- 


By means of a wire cord arrangement 
the projectiles can be hoisted by the 
running out of the gun. 

The shield for the protection of the 
gun mounting and the hood for the 
protection of the head of the man 





























sired angle of K is maintained by 
means of the hand lever and quadrant, 
connected by means of Mand N. The 
variation in angle of K, due to the 
versed sine of the arc which the top 
end of M describes, is so small as to 
be practically disregarded. 

When the hand lever is as shown, 
the rods L are so much fore-shortened 
by the angle of K that the incline 
planes on the tripping bars do not come 
from under the spindles, and there- 
fore the valve gets the full motion 
of the cam E, admitting steam more 
or less throughout the stroke. But 
when the hand lever is at the other 
end of the quadrant, the rods L are so 
much lengthened by angle of K that the 
tripping bar incline planes do not 
come in under the valve spindle, and 
thus, although the lever F rises and 
falls, the valve remains on itsseat. Any intermediate cut-off 
may be obtained by “ notching up.” The top ends of the valve 
spindles are provided with guides and cushion plates, as 
shown, which, although they do not check the suddenness of 
cut-off, prevent the valves clashing on their seats. 

Mr. Patton—who is general manager to the company—has 
designed several compound engines of this type, with cylinders 
16in. and 26in. by 48in. stroke, fitted with surface condensers 
for using brackish circulating water, and also two pairs of 
high-pressure winding engines of larger size on a modification 
of the same principle, as well as a smaller single engine fitted 
with a governor for the company’s desilverising works at 
Port Pyrie. The whole of these are manufactured in the 
Colonies of New South Wales and South Australia. 

The above description is substantially correct. The 
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GUN MOUNTING FOR HIGH ANGLE FIRE. 


angle as well as all-round fire. 
follows :—Elevation up to 40 deg. can be given with the 
smallest possible port hole in the shield. Such elevation 
would only be required in exceptional cases, such as firing at 
a very extreme range, which on board ship is wild work, and 
would only be effectual for work of a general bombardment, 
or in such @ case as a ship passing up the Dardanelles and 
engaging forts on the heights. 
deck below the mounting, and, if performed by hand, the 
men working it are completely separated from those fighting 
the gun. The recoil is absorbed in the usual way by means 
of the Vavasseur buffer, the piston-rods being attached to 
the front ends of two slide girders; but, as the slide is 
horizontal, a strong spring, which is compressed on 


The training is effected on a | 


The principal features are as | 





recoil, is used for running the gun out again. There is a 





directing the fire are shown in elevation 
and plan. For service it will be Gin. 
thick on the slope, and 4in. on the 
sides. . 

A trial of this new mounting took 
place on board the gunboat Handy 
on Saturday, with a breech-loading 
22-ton gun. The trial was conducted 
by Captain Domvile, in the presence 
of Admiral Nicholson, of the Ordnance 
Committee; Lieutenant Jellicoe, from 
the Department of the Director of 
Naval Ordnance; Commander Lloyd, 
Mr. Vavasseur; Mr. Don, who repre- 
sented the Elswick firm; and Captain 
May. The shield was formed of steel 
plates lin. thick, but for actual ser- 
vice it will have a thickness of 6in. on 
the slope and 4in. on the sides, and is 
designed as being specially suitable for 
cruisers and second-class ironclads. It 
can also be arranged as a protection 
for guns mounted in barbettes. The 
gun used on the occasion was a Mark 
V 9-2in., firing a full charge of 1751b. 
and Palliser and common shell weigh- 
ing 3801b. Fifteen rounds were fired, 
with various charges and at different 
elevations, for the purpose of testing 
the mountings under all practical 
conditions. Round one, three-quarter 
charge, horizontal; round two, full 
charge, 3 deg. elevation, 18in. recoil; 
rounds three and four, full charges, 
15 deg. elevation; rounds five, six, and 
seven, three-quarter charges, at 5 deg., 
10 deg., and 15 deg. elevation respec- 
tively; round eight was fired with a 
three-quarter charge at 5 deg. depres- 
sion; rounds nine, ten, and eleven, 
half charges, 25 deg., 324 deg., and 
40 deg. elevation; the last giving & 
recoil of 14in.; round twelve, five- 
eighths charge, 30 deg. elevation, 
164in. recoil; round thirteen, three- 
quarter charge, 30 deg. elevation, 
17}in. recoil; round fourteen, three-quarter charge, 2 deg. 
50 min. elevation, fired at a target for testing accuracy 
of sighting, recoil, 173in.; round 15, full charge, 14 deg. 
elevation, 18}in. recoil, also fired at a target with good — 
The automatic shot-hoisting gear was not tried, as the wine : 
was fully equal to all requirements. The trial was successiu 
in every respect, the only hitch occurring being the carrying 
away of the indicator on the recoil press. There was a very 
noticeable absence of vibration in the mounting, and it was 
proved by actual experiment that the gee og rendered it 
possible to load, elevate, and fire with only one man to 
conduct the operations. 

The Italian and other foreign Governments have recently 
given considerable attention to this mode of attack, which is 
an indispensable development of gunnery appliances. 
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THE ACME GAS ENGINE 


THE ACME MACHINE CO., GLASGOW, MAKERS, 





THE ACME GAS ENGINE. 


THE gas engine illustrated by the accompanying engravings 
differs from any that have preceded it, in that it has two 
cylinders which are always = in communication without 
the intervention of valves of any kind; and further in that the 
maker, and apparently with success, has dared to transmit the 
energy of the impulse due to the explosive combustion in one 
cylinder, to the crank shaft of the other, by means of the teeth 





Side Elevation. ° ~~ 
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The Cugineer. 





| information, and the following figures we take from a short 
| paper written by him after he had made the experiments :— 
Referring to the engraving of a 2-horse power—nominal— 
engine, it will be seen that two cylinders, pistons, and shafts 
are used, the two shafts being connected by toothed wheels, 
which are geared in the ratioof 2to1. The piston of the 
cylinder seen on the left, which is connected to the slow 
| moving shaft, sweeps a less volume than the other does, 
besides making only half the number of strokes. This smaller 
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M'GHEE AND BURT'S ACME GAS ENGINE. 


of spur wheels. The action of the engine is very simple, and 

€ arrangement adopted secures a long range of expansion, 
and therefore a low exhaust pressure. The perspective view 
above given is of a 16-horse power engine capable of 
Working to about 22-horse power on the brake. It will be 
observed that the relative positions of the pistons and cranks 
rs & matter of importance in obtaining useful application of 
the pressures, that is, application of the pressures existing 
in both cylinders without conflict. This engine was brought 
- in 1888, and was then shown in the Glasgow Exhibition. 

rofessor W. T, Rowden, of the Anderson’s College, Glasgow, 
made some experiments with one of the engines for his own 


volume is secured either by shortening the crank or lessening 
the diameter of the cylinder, or by the two combined. The two 
wheels are engaged so that when the fast moving piston—on the 
right—is at its outer and inner dead points, the other is distant 
from its dead points by a distance corresponding to a motion 
of about 45 degrees of its crank, an amount of travel corre- 
sponding roughly to one-seventh of the whole stroke. This 
piston regulates the firing and the exhaust by having the 
firing tube inserted through the cylinder at about one-seventh 
of its stroke from the inner dead point, and having ports 
opening from the cylinder at the outer seventh. Thus only 





one valve is required, namely, an automatic lift valve for 





admitting the charge of gas and air, and for apr the 
formation of a partial vacuum in the cylinders when the 
engine misses an explosion by being governed. 

The cycle is as follows:—Suppose the engine to have com- 
pleted an exhaust. The main—right—piston is now quite in, 
and the other returning in, having just closed the exhaust 
pipes. Let V be the volume swept by the main—right—piston, 
v that by the other, and C the amount of clearance if both 
pistons could be fully in at the same time. We start with a 
volume C+$v. (1) The main piston takes an out-stroke, 
and the other returns in from about } to $ of its in-stroke. 
The volume now is V + C + }1, that is, the intake has been 
V—$v. (2) The main piston makes an in-stroke, and the 
other completes the remaining portion of its in-stroke and 
makes about } of its out-stroke, where the firing tube is 
inserted. The compressed volume now is C + $v, and firing 
takes place. (3) The main piston makes an out-stroke, and 
the other also travels out for about $ of its out-stroke, thus 
expanding toa volume V+$v+C. (4) The exhaust ports 
are now uncovered by the leftt-hand piston, and whilst the 
main piston returns, this completes the last seventh of its out- 
stroke, and returns } in, thus completing the cycle. The 
governor is a compact and simple one, and actuates the rod 
shown leading to the inlet valve. The first engine tests which 
have been alluded to were made in May, 1888, with the fol- 
lowing average results at full power :—Brake horse-power, 3°16; 
gas per brake horse-power per hour, 244 cubic feet. On the 
21st November, 1889, he tested another 2-horse power engine 
which had been exhibited in the Glasgow Exhibition, and 
which had since, we are informed, been constantly driving 
machine tools. The following are the results as given :— 


Brake H.P. Gas per hour. See 
RE 4. 8 557 cubic feet 17°46 cubic feet 
I 2. 3-21 58°7 re wd a SS a 
Ill 2°18 43°4 = 19°9 se 
a ee. 36°36, ie 27-9 = 
Wa cy, Se 21 at 170 revolutions. 


The consumption of gas was a good deal less than was antici- 
pated for an engine of this size, so on the following day he 
made another full power trial, and obtained brake horse- 
power, 3:14; gas per brake horse-power per hour, 18:1. 

Two tests of a 6-horse engine gave on full power 17:3 cubic 
feet, and 16°83ft. per brake horse-power. The Glasgow gas is, 
however, much richer than London gas, and this must be 
remembered in comparing the results with those of the 
Society of Arts. The results are, however, extraordinary, and 
if they are confirmed by further experimental tests, great 
credit must be given to the Acme engine for economy. No 
mention is made of the gas used for ignition. 

It will be observed that the diagrams for the two cylinders 
differ, and that the low-speed piston moves some distance 
before the combustion is effected, while the back pressure in 
the high-speed cylinder is very considerable. The sections of 
the engine show the valves and igniting tube. 








LEGAL INTELLIGENCE. 
QUEEN’S BENCH DIVISION. 
THE SELEMBRIA. 

THIS was a case tried at the Liverpool Assizes before Mr. 
Justice Charles and a special] jury, turning upon the cause of the 
loss of a cargo of frozen mutton in April, 1888, on a voyage from 
New Zealand to London, and involved several nicely balanced 
questions both of law and of engineering detail. The vessel left 
New Zealand on the lst March, 1888, fitted with four of Hall’s 
refrigerating machines, said to have been capable, not only of 
maintaining low temperature throughout the holds, but even of 
freezing the cargo in the first instance, as she had been thus 
specially fitted for such service at the Falkland Islands, where 
there was no refrigerating establishment on shore. After round- 
ing Cape Horn a fire broke out in the cross bunker, and efforts 
were made both by removing the coal and by pumping water upon 
it to extinguish the fire, but as this was not successful the vessel 
deviated to Monte Video, where the fire was put out with the 
assistance of a powerful floating pump from the shore. It was 
found, however, that the temperature in the holds had risen 
and that the meat had become soft. A portion of it was so 
bad as to require immediate destruction at Monte Video, 
aid the rest of it was jettisoned after the vessel left Monte 
Video, resuming her voyage towards London, as it was 
found impossible to save it. The issue between the parties—who 
were the shipowners, Messrs. Crow, Rudolf, and Co., plaintiffs, 
and the Merchants’ Marine Insurance Company, defendants—was 
as to the cause of the destruction of the meat, the plaintiffs 
alleging that the cause of nearly the whole loss arose from 
voluntary efforts made by the master and crew for the purpose of 
extinguishing the fire ; the defendants, on the other hand, alleging 
that the machines for keoping the holds cool were inefficient, and 
in bad working order from the beginning. It appeared that the 
temperature in the holds had been maintained from the com- 
mencement of the voyage well below freezing point, and never 
exceeding 24deg., until after the date of the breaking out of the 
fire on March 21st, 1888, and that in consequence of the removal 
of a hatch in the floor of the refrigerating machineroom, which 
was immediately over the bunker that was on fire—the hatch being 
removed for the purpose of pouring the water down on the 
burning coal—the refrigerating engine-room became filled with 
steam and smoke, so as to drive the engineers away from their 
posts. The machines were still, however, allowed to run without 
attention, in the hope of keeping the holds cool, and in consequence 
they became deranged from want of lubrication, and afterwards 
broke down, consequently allowing the temperature to rise. This, 
if so, would have been in the nature of a voluntary sacrifice for 
the benefit of all concerned, and therefore was claimed by the 
plaintiffs as general average. It was further alleged by the 
plaintiffs that the donkey pump which was used to pour water 
upon the burning coal had broken down in the act of doing this, 
that the boilers consequently could not be kept fed, and that the 
refrigerating machines were thereby short of steam, and unable 
to work sufficiently long for Ly ad cooling of the holds. 

The defendants contended that the donkey pump, if broken 
down in the use of its function of pumping water, was not broken 
in such a manner as to constitute a voluntary sacrifice or act of 
general average; and secondly, that shortness of steam, no 
matter from what cause arising, was not an act of general average, 
even though the shortness of steam arose either from the break- 
down of the donkey pump or from voluntary drawing of the fires in 
the hope of reducing the heat near the burning bunker. 

The trial lasted three days, and evidence was given on behalf of 
the plaintiffs of the good working condition, prior to the time of 
the fire, of the refrigerating machines, and the cross-examination 
of the defendants was an attempt to show from the entries in the 
log-books that the refrigerating machines had worked as well after 
the fire, as they had worked previously. Mr. Flannery, M.I.C.E., 
Mr. Coll, Mr. Archibald Thompson and others gave evidence 
and stated that in their opinion the machines were distinctly 
damaged by over-straining and want of lubrication at the time of 
the fire. The case was withdrawn from the jury upon the defendants 
agreeing to pay two-thirds of the claim and the whole costs, 

Mr. Bigham, Q.C., Mr. Barnes, Q.C., instructed by Messrs. 
William Crump and Sons, London, appeared for the plaintiffs, and 
the Attorney-General and Mr. Kennedy, Q.C., appeared for the 
defendants, 
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NEW FREE HARBOUR AT COPENHAGEN. 


THE question of a free harbour at Copenhagen has for 
some time been under discussion, and as the Danish Govern- 
raent has now introduced a Bill in the Parliament about its 
construction, there is every probability of Copenhagen ere 
long following the example of Hamburg—on a smaller scale, 
of course. There have been a good many projects and 
suggestions about the position of the Copenhagen free 
harbour, and several parts of the town, through 
which runs a large natural waterway, have been 
brought under notice. The present plan is the work of 
the Copenhagen Harbour-master and the Director of State 
Railways—none of the plans sent in at a previous competi- 
tion having been adopted in their original shape—and 
proposes to place the free harbour at the north of the town 
and the old fortifications, where filling-up work has already 
been going on for some years. The new harbour will be 
protected by breakwaters between the naval forts ‘‘ Lynetten” 
and “ Trekroner,” and to the north of the latter. It will be 
divided into a north and a south harbour, between which 
the contemplated steam ferry harbour—for the Copenhagen- 
Malmé traffic—will be placed. The reservoir of the southern 
harbour will be about 2000ft. long and about 650ft. broad—at 
bottom—and will extend from the steam ferry harbour to the 
north point of the ‘ Frederikshovn” fortifications. From 
the latter point a pier of about 250ft. breadth will proceed, 
separating the harbour reservoir from the Copenhagen “inner 
roads.” The north harbour will comprise the already almost 
completed ‘‘ Kalkbriinders” harbour—with exception of its 
north pier—and a reservoir 450ft. broad to the south of this 
harbour. All these reservoirs will have a depth of 24ft., but 
the piers, &c., are to be so constructed that the depth 
gradually can be increased to 28ft. There is no tide at 
Copenhagen of any importance. The water area of the free 
harbour will, according to the plan, amount to about fifty- 
five acres, with about 8800ft. quay. Of these about thirty- 
four acres and about 5000ft. quay come upon the south 
harbour, and twenty-one acres and 3800ft. quay upon the 
north harbour. The land included in the scheme covers an 
area of ninety acres, of which fifteen acres are intended to 
be used for the steam ferry harbour. The west border of the 
land area runs along a junction railway between the free 
harbour and the North Sealand State Railway, to the west of 
which runs a 60ft. broad road. Towards south the border 
line of the land touches the east pier of the south harbour, 
so that the south side of this pier forms the customs boun- 
dary. The access to the free site from the land side is 
through two main entrances, in connection with which is a 
complete system of roads to the various parts of the free site 
and harbours. The plan for the digging out of the reservoirs 
is to lay dry the water areas in question. In the south 
harbour, stone quays, resting upon a strong system of piles, 
will be used in preference to bulwark, partly with a view to 
avoiding future repairs, and partly on account of the heavy 
loading to which these quays will be subject—railways, 
heavy cranes, &c. Electric and telephone wires, and the 
hydraulic crane connections, are intended to be placed in 
accessible troughs within the quay walls. 

The north harbour, with its land area, is more intended for 
industrial establishments and for discharging and storing of 
rougher goods. This land area will therefore mostly be 
maintained as open sites—of course with the necessary means 
of communication road and railway lines. The south harbour, 
with its land area, is meant for the general commercial traffic, 
with a complete set of warehouses, sheds, railways, &c., leaving, 
of course, possibilities for further extensions in the future. 
Along the quays there will be a line for the portable cranes, 
and two ordinary railway lines for direct discharging from 
ship into truck. Behind these lines, at a distance of 35ft. 
from the quay wall, the sheds and warehouses are erected, 
and behind this latter there will be further two or three rail- 
way lines, of which the first is intended for loading, the 
second for the ordinary forwarding traffic, and the third for 
shunting and depét purposes. The normal length of both 
warehouses and sheds has been put at 350ft., the breadth of 
the warehouses at 60ft., and of the sheds at 110ft., with ex- 
ception of the shed on the east pier, which is to have a greater 
breadth, viz., 165ft. Between the buildings the distance 
will be about 100ft., both with a view to facilitate traffic and 
to avoid risk of fires. It is under consideration to build four 
sheds, three on the west quay and one on the east pier of the 
south harbour. The end walls will be brick, the whole of the 
sides of corrugated iron with sliding doors ; the roof construc- 
tion will mostly be wrought iron, supported by a row of cast 
iron pillars in the middle. The floor will be on a level with 
the bottom of the trucks on the lines. The perpendicular 
height of the sides of the sheds inside will be 15ft. It is 
intended to build two warehouses, in the first instance, at 
the east pier; they will consist of cellars, basements, two 
floors and a loft, so that the harbour cranes can convey goods 
straight into the top loft. By fireproof partitions they will 
be divided into several parts, each with fireproof staircases 
and elevators between the different stories. A 6ft. broad 
platform is to run along the outside of all sheds and ware- 
houses. Ample accommodation is allowed for shunting, &c., 
and all the different parts of the free harbour will have rail- 
way connection with each other without passing the boundary. 
A special building will be erected for offices, telegraph office, 
private offices, boiler and engine house, residences for func- 
tionaries, &c. All the cranes, &c., will be worked by hydraulic 
pressure ; along the quays in the south harbour it is intended 
to have fixed cranes, similar to those in the Bremen free 
harbour, with a capacity of 30001b., which will also be the 
capacity of the portable cranes, elevators, winches, &c. The 
whole of the establishment will be lighted by electricity. 

As to the financial side of the question, the free harbour 
itself is calculated to cost 10,360,000 Kr., or about £575,000 ; 
roads, &c., outside the free harbour are calculated at 410,000 Kr. 
or £22,000; and the extension of the Lauzelinie promenade, 
142,000 Kr., or about £8000 ; bringing the whole up to a total 
of some £600,000. In addition to the filled-up area on the 
west side of the inner roads, an area of 2,225,000 square feet, 
of which 1,650,000 square feet belong to the Copenhagen 
harbour authorities, and the balance to private persons, 
and the military authorities. The Danish State will, further, 
have to build railway connections between the free harbour 
and the State Railways, and the present custom house area, 
and to erect a new goods station, so placed that it could 
form part of a future large east railway station. The cost 
of these junctions, &c., has been calculated at rather more 
than 1,000,000 Kr., apart from the expropriation expenses. 

Although it has been proposed to leave this comparatively 
large and important undertaking to private enterprise, and 
although the requisite capital is understood to be available, 
the Government have not deemed it advisable to adopt this 
plan. They propose that the free harbour shall be under the 





control of the Copenhagen harbour authorities—who already 
possess about three-fourths of the land area to be included 
in the free harbour—that the steam ferry, &c., when it 
becomes a reality, should be worked by the State; whereas 
they are of opinion that the warehousing, loading, &c., 
business shall be left to a private concern, formed for the 
purpose. This private company would have to invest 
3,800,000 Kr., or £320,000, and as a remuneration have the 
working of this part of the free harbour for a series of 
years—sixty years is the proposed term—with right to a 
preferential share of the profits. This arrangement is 
thought not only to enhance the interest of the commercial 
world in the matter, but also to benefit the undertaking 
through the additional experience and commercial capacity 
of the said company. The rest of the capital it is proposed 
to raise by the harbour authorities making the necessary 
loans under the guarantee of the State. The Corporation 
of Copenhagen has offered to give over to the free harbour 
an area of about 400,000 square feet., free of charge, and to 
render other facilities. The private company should be 
formed by June Ist of this year. The new Copenhagen free 
harbour seems to attract considerable attention on the 
Continent, applications for warehouse accommodation 
already beginning to come in from various countries, and 
much benefit for Danish commerce and industry is expected 
to be derived from its construction. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Agricultural implements in La Rochelle. —The 
most important feature in the agricultural position here is 
the change in the mode of tillage from old and obsolete 
processes to something more in accordance with modern 
ideas, and the consequent demand for improved machinery 
and implements. The following particulars, being the results 
of the experience of those introducing these implements, may 
be useful to English manufacturers wishing to obtain a share 
of this new and promising trade. For some years there has 
been great suffering among farmers, who are now exhausted, 
with starvation staring them in the face, unless they can 
either get the amount of protection necessary for them to 
exist, or else by reducing the expenses of cultivation and 
increasing the returns, manage to turn a loss into a profit. 
The farmers are in favour of the former plan, and the Govern- 
ment in favour of the latter. It is with the greatest difficulty 
that the try were got to use the improved machines 
—— by the agricultural societies, but as the results are 

coming apparent, farmers are hurrying to avail themselves 
of the advantages offered, and thus the demand is arising, to 
which attention has already been called!, for a kind of 
article which the United Kingdom is peculiarly well fitted to 
supply from the long start it has in making them, and the 
perfection and low price to which they have been brought. 
With these advantages it only requires energy in pushing 
them, and attention to the requirements of the country, to 
enable English makers to obtain and retain the trade. In 

icultural machinery, as distinguished from implements, we 
do nearly all the tradehere. The agricultural syndicates in the 
short time they have been working sold 450 mowing, fifteen 
reaping, and eleven reaping and binding machines. Of the 
mowing and reaping machines all were English except six 
mowers of French make, apparently inferior imitations of 
English machines, by makers with but little practice in this 
line. Of the English machines not one has required repairs 
from any fault in construction, or anything to be done to it 
beyond the usual necessary renewal of the parts from time to 
time. Almost all are by two celebrated makers, who owe 
their success to their enterprise in pushing their goods and 
the quality of their work. One of these firms has a branch 
house in Paris, seven agents, and a member of the firm visits 
this country at least twice every year. This way of doing 
business has been pressed upon our manufacturers for years. 
As a consequence of adopting it, this house does three times 
the business of any other, and last year could have done 
more, only they were unable to supply the unexpectedly large 
number of orders. This business will probably be increased 
to almost any extent, as buyers consider the machines perfect 
and not requiring anyalteration. Of the reaping and binding 
machines nine were American and but two English. There 
is no complaint against the English machines; both are 
equally good and much the same in price, with perhaps a 
small difference in favour of American, owing to carriage from 
New York to La Rochelle costing less than from England. 
The Americans have sold more because they consigned them to 
the society for sale, and the farmers finding them ready took 
them sooner than wait for others to be ordered. In ploughs 
we have lost the market, because we would not take the trouble 
to find out and make what the farmers here required—a 
very light and strong plough made of steel. The French 
makers are now producing them to give every satisfactionr 
if our makers want to get back their business they must eithe; 
make better or cheaper ones. The society now pay for these 
French ploughs about 5°445d. perlb. The other imple- 
ments, such as harrows, shovels, &c., are made by local black- 
smiths. Makers of any kinds of implements, machines, &c., 
who think they can suit the requirements of this district 
should consign their goods for trial and sale to the Société de 
Production et de Consommation de la Charente Inférieure, at 
La Rochelle. In doing so they will have the advantage of 
dealing with persons who solely look to the interests of their 
customers, and will recommend to them whatever is best 
value for their money. A further reason for securing the 
coming trade is that once obtained it is less likely to be 
obstructed by protective duties than any other. This report— 
No. 618—contains some valuable suggestions to British makers 
of chemical manures who have nearly lost the market through 
not adapting themselves to the requirements of their customers. 

France: New Port of La Pallice.—The United States Con- 
sul at Cognac reports :—The great ‘artificial port of La Pallice 
is rapidly approaching completion, and promises to be a port 
of the first rank. There is no good port on the west coast of 
France, south of the peninsula of Bretagne. The harbour of La 
Rochelle is filled with sand, and the French Government 
instead of trying to construct a great seaport on its site, pre- 
ferred to goa little higher up the coast to a rocky point 
named La Pallice, about 33 miles west of La Rochelle. The 
outer port forms an irregular triangular figure, with its apex 
pad the channel existing between the islands of 
Oléron and Ré. The area is about 35 acres, and the breadth 
of entrance 295ft. The depth of water will vary from 
16ft. 5in. and 22ft. 114in. at low tides, to 31ft. 10in. and 
87ft. Shin. at high tides, according to the season of the year. 
The outer or sea walls, including foundations, are 44ft. 3in. 
high, 26ft. 3in. wide at the base, and 16ft. 5in. at the top. 


1 Tae ENGINeEER, 11th October, 1889, page 318. 
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The walls are constructed of stone dug on the iy Cas 

both sides, and paved and coped = the - Sirmgeet * 
granite. The locks or ecluses: This is & magnificent — 
of work. The canal has four sets of iron gates, the fee 
opening outwards and the others inwards. The first - 
outer pair of gates, are to hold back the water of the omits 
port. The space between the second and third pair of ot 
forms the smaller lock, 271ft. Gin. long. The distance A the 
fourth gate forms the principal lock, 541ft. 3in, long. In the 
inner port vessels will receive and discharge their cargoes, 
A uniform depth of 28ft. Gin. to 34ft. 5in. will be cow" 
stantly maintained. All the excavations were hewn out of 
rock. The floor of the harbour is of smoothed off or 
levelled stone. A railway to connect La Pallice witl 
Rochelle has been surveyed. Living was very dear ol 
accommodation very scarce, and consequently the men 
employed had to be paid at unusually high rates. For pick 
shovel, and such work, the rate was 2s. 44d. per day. Ata. 
more than it was worth. All the work is on a generous and 
liberal scale, and of a very solid, substantial character, The 
cost to the Government has been about £840,000. La Pallice 
seems destined to be one of the great ports of France. The 
Compagnie Générale Transatlantique is already under 
contract with the French Government to establish a regular 
line of steamers between la Pallice and America as soon as 
the port shall be open. 

Italy : Trade of Palermo in 1888.—The decline of Sicilian 
commerce has proceeded with a rapidity which exceeded 
expectation. The decline of the commercial business of 
Sicily and Puglia is much greater than that of the other 
provinces of Italy, and is a significant factor of the general 
decay of the commerce of Italy during the past three or four 
years. Imports into Palermo decreased by £547,660, or 38:05 
under those of 1887. British imports decreased by £39,768 
or 9°6 per cent., and increased their proportion of the whole 
from 29 to 42*1 per cent. British shipping entering Palermo 
decreased by 53,240 tons, or 11°45 per cent., and in proportion 
of the whole from 38-95 to 35:1 per cent. Coal increased by 
37,183 tons, or 50 per cent., and in value from 18s. 83d. to 
19s. 23d. per ton. Petroleum decreased by 245,895 gallons, 
or 28 per cent., increasing in value from 7fd. to 8}d. per 
gallon. Owing to the new tariff the retail price of petroleum, 
an article of prime necessity to all the households of Sicily, 
is more than four times its cost value. Iron decreased by 
2719 tons, or 33:4 per cent., and increased in value from 
£6 17s. 74d. to £10 12s. 94d. per ton. Machinery decreased 
by 2363 tons, or 19°7 per cent., and in value by £7480, or 
24-9 per cent. Metals increased by 2306 tons, or 92:55 per 
cent. The railway lines in Sicily proceed with their usual 
slowness. The harbour works of Palermo are still proceeding, 
but no perceptible progress has been made since the middle 
of 1888. The sulphur trade of Sicily was never so depressed 
and dull as at present. It is the general opinion that the 
trade is open to capitalists desirous of large and profitable 
investments. For full details and particulars see ‘“ Report 
on Sulphur Mines, and Trade of Sicily,” by the United States 
Consul at Catania, No. 108, pages 146-155. 

Italy: Terni Works.—The production of the foundry in 
1888 decreased by 118 tons, or ‘9 per cent.; and increase in 
value by £5198, or 5:25 per cent. The production of the steel 
works increased by 25,218 tons, or 60°05 per cent.; and in 
value by £231,159, or 53 per cent. over the previous year. The 
industrial profits for the year amounted to £142,169, of 
which £14,426 was from the foundry, and £127,743 from the 
steel works; against a loss from both in 1887 of £80,000. 
The cost of power during the year was 6s. 2d. per horse-power 
per working day of twenty-four hours. The lignite mines 
belonging to the same company produced 72,321 tons, at an 
estimated value of 8s. 5d. per ton. This is equal to £1 1s. 
per ton for coal, the heating power of lignite being only 40 per 
cent. of that of coal. The project for erecting blast furnaces at 
Civita Vecchia has been abandoned for want of capital. 

Philippine Islands: Sugar industry.—The United States 
Consul at Manila forwards an exhaustive report on the sugar 
industry of the Philippines, the exportation of which in 
1888 amounted to 207,544 tons, about one-third that of Cuba. 
The general conclusions are, that, notwithstanding the 
general lack of energy and desire for improvement, there will 
be considerable progress in sugar-making here within the 
next few years, and these islands will vie with Cuba in produc- 
tion.—* United States Consular Reports,”’ No. 109, pp. 371-380. 








OUR NEW MAGAZINE ARM. 


THE engravings on page 278 show the action and various 
parts of the new magazine arm. ‘The engravings are taken 
from an official plate by special permission, being, so far 
as we know, the first plate of this kind published. The 
rifle is the Lee-Mitford, with a bore of 0:303in. in diameter. 
It weighs 91b. 60z. The action generally resembles the Lee 
from which itis taken. The magazine, however, is enlarged to 
contain eight rounds instead of five. It is detachable from 
the rifle, and is inserted from beneath into a slot or mortise 
in the stock, and in the shoe in front of the trigger guard. 
A magazine catch just above the front portion of the trigger 
guard engagesin a notch in the rear end of the magazine, which 
is held up by this means and by the projecting point at the top 
of the front fence—our engraving shows the magazine detached. 
The spring shown in the magazine presses up the cartridges 
into the shoe as fast as they are carried off in succession 
into the chamber. The point of the bullet of the top cart- 
ridge is pressed into the petertos corner above mentioned, 
holding the cartridges below in their places when the 
magazine is off the arm. When the magazine is inserted in 
the rifle, the withdrawal of the bolt causes the top cartridge 
to be slightly drawn back, so that it is now free to be fed up 
into the shoe by the spring. The arm is used as a single- 
loader or magazine arm, according to whether the magazine 
is shut off or brought into range of action. ; ' 

The Lee breech action does not materially differ in design 
from other bolt rifles, except that the bolt isin two pieces 
only—the bolt proper, and the hammer or cocking piece, 
The firing pin, or striker, is screwed into the hammer. The 
spiral main spring which surrounds the striker is contained 
in a hollow in the body; 115 rounds of ammunition for the 
new arm are the same weight as seventy for the old one of 
larger bore. The accuracy with trained men is about the 
same with both arms. Rapidity of fire for a long period is 
not greater with the magazine action than with single loading, 
but the soldier has the power at a critical moment to pour 
in eight rounds, besides one in the rifle, with the greatest 
conceivable speed. About thirty of these arms are issued to 
regiments ashes for trial, and are chiefly in the hands of 
sergeants. The Guards also have been supplied with them. 
At present powder pellet charges are used, smokeless powder 
being still experimental. 
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COAL, AND GENERAL TRADES 
a TNCMINGHAM, WOLVERHAMPTON, AND 


R DISTRICTS. 
ae (From our own Correspondent.) 


+ ronW sy this week pushing forward the work in 
re geet pokes prior to the Easter holidays. The 
ity for this hastening of operations is, however, not so 
poo er so marked as has been the case in some previous years 
ahis riod. The amount of work in hand, indeed, is very irre- 
ps a Piistributed. Some of the list houses are still very well 
gay in the rolling of high-class bars, whilst the demand for 
sheets still remains only poor as far as galvanising qualities are 


oncerned, and the same is true of some other descriptions of 
cr 


ey production in all departments are enhanced, for on 


f this week there came into operation the advance 
ptr pon te under the sliding scale, of 9d. per ton to puddlers 
and 74 per cent. to the ironworkers. i 

The new rate of wages gives 9s. 9d. 7 ton for puddling, and 
1] remain in operation until the en of May next. It is the 
Nich + paid within the last twelve years. The increase within the 
be sighteen months has been 3s., the rate at the beginning of 
that period being 6s. 9d. Thus there has been an advance of some 
44 per cent. within a year and a-half. : 
he restriction of make in the pig iron trade, decided upon at 
the close of last week, is being put into force, and it is anticipated 
that the action of those four firms—Messrs. Roberts, Tipton 
Green; A. Hickman, Spring Vale; Bradley Brothers, Bilston; and 
G, and R. Thomas, Walsall—who have decided to blow out one 
furnace each, will ve ge remedy the existing evil of a 
duction, and will enable sellers to obtain again something like 
control of the market in the matter of prices. Y pode 

That some such step as this was urgently needed is an ee. 
able fact to those who have an intimate knowledge of the trade of 
the district. The step which has now been taken, although, of 
course, not a pleasant one, is a a far wiser policy under the 
circumstances than allowing stocks to accumulate, with the effect of 
still further depressing the market. ; 

Midland furnaces are likewise being blown out, thereby reducing 
the output of Derbyshire, Northampton, and especially of Lincoln- 
shire descriptions; but in this case there has not been any official 
combined action among the makers, individual producers having 
taken the step each for himself. . 

It is a very difficult matter to give a correct record of 
the state of the pig market, as far as concerns prices at 
which busi is tr ted. Probably at scarcely any 
other time in the history of the Staffordshire pig trade was 
there so much divergence as at present. On the whole, however, 
the wages advances have tended to strengthen rates, and have 
brought them to a somewhat closer approach than has for some 
time been apparent to the nominal quotations of 110s. for cold 
blast all mines, 90s. for hot blast all mines, 75s. for part mines, 
and 60s. for cinder sorts. Here and there these figures may for 
best qualities be obtained, but as a general rule they exist on the 
lips of sellers only. At the same time, if wages advances are to 
progress as they are at the present time, these figures and no others 
will before long be again reached. 

This upward tendency in the pig iron trade, combined with the 
high wages, makes things somewhat firmer this week in finished 
iron, although there is in some departments a distinct lack of 
orders; yet, as far as official quotations go, there seems a disposi- 
tion to keep them up, and buyers in different parts of the kingdom 
who may intend to be present at the forthcoming quarterly meet- 
ing in Birmingham must not expect to obtain good iron from firms 
of repute at anything but the prices officially allowed by the 
various associations. 

These, for sheets, are £10 5s, for singles, £10 15s. for doubles, 
and £11 15s. lattens. 

The restrictive policy in the sheet trade has somewhat bettered 
the position of manufacturers, but there is still room for further 
improvement. 

e £9 10s, standard fixed in January is firmly adhered to for 
marked bars by the list houses, with the usual 12s. 6d. extra for 
the Earl of Dudley’s L.W.R.O. brand, making it £10 2s. 6d. 
Serviceable qualities of medium descriptions of bar iron can be 
obtained at £8 10s. to £8 7s. 6d., and common bars at £8 to £8 5s. 

Plates are in fair request at from £14 for treble best qualities 
down to £10 2s, 6d. and £10 5s. for common. 

Gas strip manufacturers are firmly adhering to the Association 
rate of £9, and the tube makers are beginning to place business, 
which previously had been held back. 

Tube makers are receiving some better inquiries, and are looking 
forward to an augmentation of demand for export as the present 
month advances, They adhere to the £9 rate. 

There is a better demand for as sheets. 

Good prices are being realised for coal, which is just now in large 
demand, manufacturers’ stocks of fuel being omall 

Electric mechanism is in large outturn in this district just now. 
In addition to lighting installations, the work under execution em- 
braces several haulage appliances for colliery and ironworks pur- 
poses, and a signalling apparatus for a London theatre. One of 
the lighting installations is for a mansion now being built in Bir- 
mingham, where over 100 lights will be employed. 

Engineers, machinists, and heavy ironfounders keep very well 
engaged, both on home and export account. 

he —— hardware trades are experiencing a better shipping 
demand than for some weeks past. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The general outlook of the iron trade continues 
most discouraging, In some quarters the belief is entertained that 
consumers cannot stand out of the market much longer, and that 
— must very soon be yer gr seen to renew expiring contracts, 
with the result that there will then be a substantial recovery in 
prices. It is, however, questionable whether in any event this 
will be sufficient to place makers in a satisfactory position, with 
the present cost of  egpemee ne business at the rates now current 
in the market is only practicable at a serious loss, and so far there 
are no indications that prices are likely to get back to a remunera- 
tive point under the existing conditions of production. It would 
therefore seem more than probable that relief will have to be 
sought in a lessened cost of fuel and raw material and in lower 
wages, but any step in the last-named direction would speedily 
result in serious labour difficulties. That a conflict between labour 
and capital is inevitable before very long is the general opinion, 
and the tendency of trade recently has been to hasten on the issue 
more rapidly than a short time back seemed at all ible. 

_ There was a fair average attendance on the Manchester Iron 
Exchange on Tuesday, but the market all through was very 
depressed, and the further considerable giving way in warrants at 
Glasgow and Middlesbrough tended Sacheck tare: of any weight. 
For pig iron there was comparatively little or no inquiry, and, 
Where buyers did give orders, they were chiefly for cheap second- 
hand parcels or for low-priced iron taken out of stores. Makers’ 
quotations generally remain little more than nominal, as they are 
quite unable to undertake business based upon anything like the 
present warrant prices. Lancashire makers are practically without 
quotations, as there are no offers coming forward to really test 
what they would be prepared to accept. District brands are easier, 
Lincolnshire being now obtainable at about 59s. 6d. to 60s., less 25, 
delivered equal to Manchester, and this would, no doubt, be the 
figure which makers would readily accept, if orders were offered ; 
whilst some lower class Derbyshire brands have been sold during 
the week on the basis of 62s, 6d., less 24, delivered here, For 





outside brands makers do not give way to any appreciable extent, 
but they are quite out of the market in the face of G.M.B.’s 
offering at 59s. 4d., and special brands obtainable at second hands 
at 60s, to 61s. net cash, delivered equal to Manchester ; Eglinton 
remains at about 57s., delivered at the Lancashire ports. 

In hematites there is still only the most limited business doing, 
and prices, so far as they are tested at all, remain at about 80s., 
less 24 per cent., for good foundry qualities delivered in the Man- 
chester district. 

Finished iron makers still report very little new business coming 
forward, and there is a continued steady easing down in prices. 
Lancashire makers quote nominally about £8 for bars, £8 to £8 5s. 
for hoops, and £9 10s. to £10 for sheets delivered in the Manchester 
district. North Staffordshire bars delivered here are nominally 
quoted at about £8 10s., but there would be no difficulty in 
buying, at any rate through second hands, at 5s, per ton under 
this figure. 

Steel plates suitable for boilermaking purposes still meet with 
very little inquiry, users giving out only small orders to cover 
present wants. Makers’ quotations generally have now got down to 
£10 10s. for delivery to consumers in the neighbourhood of Man- 
chester, but where there are any orders to be got merchants are 
underselling even at this figure. 

In the metal market, although manufacturers are mostly well 
engaged on orders in hand, there is a continued absence of new 
business coming forward, and on some descriptions of goods prices 
have given way. Delivered in the Manchester district, solid drawn 
brass boiler tubes are quoted at 77d. per lb.; solid drawn brass 
condenser tubes 9}d.; solid drawn copper tubes, 10d.; brazed 
copper tubes, 97d.; brazed brass tubes, 87d.; brass wire, 7d.; 
best red wire, 84d.; copper wire, 8}d.; rolled brass, 63d. to 74d., 
and sheet brass, 7d. per lb. 

Although reports generally with regard to the engineering trades 
are to the effect that new orders are less plentiful, and that there 
is every prospect of a slackening off in the present activity when 
orders in hand have run out, in some departments new work has 
been coming forward more freely during the last two or three 
weeks, This has been especially the case with machine tool makers, 
and the leading firms in this district are all well engaged for some 
time to come. Machinists are also all very busy, and the orders 
they have on their books will carry them forward for several 
months. Locomotive builders have generally work in hand which 
will keep them pretty fully engaged well over the present year, 
but there is an absence of new business coming forward to take 
the place of the orders they have now in hand. Boilermakers are 
all kept fully employed, and there is a fair amount of new work 
giving out. 

The announcement that Mr. E. Hutchins has, through ill health, 
been compelled to resign his position as secretary to the Iron Trades 
Employers’ Association will & received with very sincere regret by 
the numerous firms throughout this and other districts connected 
with the engineering, shipbuilding, and other branches of the iron 
industry. r. Hutchins’ connection with the Iron Trades Em- 
ployers’ Association not only dates back to its very commencement 
oo in the year 1872, but he may be regarded as having been the 
actual organiser of the Association which has since, under his able 
management, developed into one of the most important employers’ 
associations connected with the engineering and iron trades of this 
country. In the settlement of labour and wages questions the 
Association has for years past taken a leading part; but, in addi- 
tion to this, it has taken up important parliamentary questions 
closely affecting the interests of the industries which it 
represented; and, more recently, on the passing of the Em- 
ployers’ Liability Act, was the means of establishing an insurance 
section, which has been of the greatest value to the trade. The 
basis upon which this insurance to cover the liabilities of employers 
under the new Act was established, was worked out by Mr. Hutchins 
from most carefully selected statistics covering the whole of the 
trade, which enabled him to offer a rate of premium to the em- 

sloyers fully 100 per cent. below any insurance premium proposed 
j existing companies; and results have proved that even low as 
was the scale of premium offered, it was more than amply suffi- 
cient to cover all liabilities. I understand that Mr. Hutchins, who 
for some time past has felt it necessary to relinquish his duties in 
connection with the above Association, has decided to take up his 
residence in London, and the Association is now seeking for some 
one to place in the position he has so long filled. 

An extensive installation of the electric light has just been com- 
pleted at the works of Messrs. Dobson and Barlow, of Bolton, 
by Messrs. Woodhouse and Rawson. The plant consists of 
650 lamps, 16-candle power, of the well-known type — Wood- 
house and Rawson—which are used to light their workshops. 
The lamps are fixed to the existing gas brackets, and are each con- 
trolled by a switch of special design, which allows of the light being 
turned off at will. The current is brought to the lamps by means 
of flexible cord, so that the lamp can be placed in any position the 
workmen desire. In addition to this there is a 500-candle power 
lamp—incandescent—used to light up the yard. The current is 
supplied to the lamp by means of two compound wound dynamos, 
each capable of lighting 450 lamps. The parallel system is em- 
ployed—this being ry on t of the great variations in 
the number of lamps burning—so that it is possible to switch a 
machine either in or out of circuit, without it being noticed on the 
lamps. The current is brought from the dynamos to the switch- 
board, and is then conveyed i means of three separate circuits to 
the workshops where the light is employed. For each circuit 
there is a switch, and a double pole safety fuse in each ; in addition 
to which there is a Woodhouse and Rawson magnetic cut-out in 
each of the dynamo circuits, to cut out at 250 amperes, 

Visiting the works of Messrs, William Muir and Co., of 
Strangeways, Manchester, the other day, I was shown several 
improvements that have recently been introduced in connection 
with their well-known machine tools, which will be of interest to 
notice briefly. One of these is an arrangement which has been 
patented by Mr. Alfred Muir for firmly securing a mandril into 
the spindle of a drilling, milling, or other machine. This is a very 
ingenious but simple mechanical arrangement by which the 
mandril can be quickly locked into position, or readily released as 
required, which altogether dispenses with the usual cumbersome 
method, As is well known, in the ordinary way the mandril is 
locked into the spindle by driving it up tight, and when it is 
released this is effected by forcing it out by the cotter hole, which 
necessitates the mandril being longer than would otherwise be 
requisite. By Mr. Muir’s improved method the end of the spindle 
is screwed, and a circular collar is put on, which has a thread 
in the centre corresponding to a thread on the mandril, the thread 
on the spindle being coarser than the thread on the mandril, 
which is due to the different diameters, it is obvious that by simp] 
screwing up the collar, the mandril is forced into the spindle an 
securely locked, whilst by reversing the turn, that is by unscrew- 
ing the collar, the mandril is drawn slightly out of the spindle, and 
can then be readily released by hand. Another simple contrivance 
is an improvement in the construction of a mandril for milling or 
other machines, by which, instead of the holes in the cutters having 
to be bevelled or rounded as with the ordinary mandrils, they can 
be made perfectly square. 





This is effected by simply recessi 
the mandril, which enables a perfectly square face to be maintain 
between it and the cutter. As both these improvements which I 
have briefly noticed will be of general interest to engineers, I 
intend subsequently giving sketches with more ample details. In 
the various departments in their works, Messrs. Muir are just now 
very busy, and have in hand a large number of special tools for the 
manufacture of the new small-bore magazine rifle. They are also 
constructing an exceptionally large planing machine for one of the 
Government dockyards, and the casting of the table for this 
machine in a mould 33ft. long, by 6ft. wide; the casting, weighing 
in the rough about eighteen tons, was witnessed by a party of 
friends, who were specially invited for the purpose. 

The coal trade has settled down to about its ordinary condition, 
and there is only a moderate demand, except for some descriptions 





of engine fuel which are still rather scarce in the market. As 
regards prices, the leading Manchester firms are holding to the 
advance of 5d. per ton put in last month to cover the advance in 
wages, but in the West Lancashire districts there is a decided 
easing down upon all descriptions of round coal, and in some 
instances list rates have receded to the prices current in February 
last, which represents a reduction of 1s. per ton on full winter rates. 
Engine fuel, however, generally fully maintains its price. At the 
pit mouth best coals average 13s, to 12s. 6d., seconds 10s. 6d. to 
1ls., common round coals 9s, 6d. to 10s., burgy 8s. 6d. to 9s., best 
slack 7s. 6d. to 8s., and common sorts 6s. 6d. to 7s. per ton. 

In the shipping trade there is still only a limited business doing, 
with steam coal delivered at the High Level, Liverpool, or the 
Garston Docks quoted at about 11s. per ton, 

Barrow.—There is a quieter trade in hematite pig iron this week 
and the market has been depressed by the news of the stoppage of 
the Moss Bay Iron and Steelworks, particulars of which will be 
found below. The news of the suspension of these works caused 
oe to drop to 58s. 6d. per ton for hematite warrants, but they 

ave since improved to 59s. 6d. In the meantime makers are 
quoting 70s. per ton for mixed numbers of Bessemer iron, and 
they are not in a position to sell at a Jess figure, as the cost of pro- 
duction quite represents this figure; makers are, therefore, doing 
next to no new business, and they do not expect new orders when 
warrants are so much below their prices. There is not much 
prospect of any cheaper price in iron ore, coke, or blooms, and until 
this is available makers cannot produce iron at market prices. In the 
meantime, the only course they can logically adopt is to restrict 
the output of pig iron as far as is consistent with the orders they 
hold. During the week the Maryport Hematite Iron Co. have blown 
out one of their furnaces, and have now only two furnaces blowing 
out of six. There are now fifty-two furnaces in blast, out of a total 
built of seventy-eight. Stocks of warrant pig iron have been 
reduced during the week to the extent of over 4000, and further 
reductions are taking place from day to day, as most of the new 
business doing is in warrants. Some makers are contemplating the 
expediency of blowing out furnaces and buying hematite warrants. 
This arrangement is especially suitable for those engaged in the 
steel trade who have not a large number of blast furnaces, but 
depend on supplies of pig iron from other sources. 

‘The steel trade is briskly employed in practically all departments, 
but new orders are not being booked at anything like the rate at 
which those now held are being disposed of. Steel rails are in 
great request on home as well as on foreign account, and prices are 
steady at from £5 15s. to £6 per ton for heavy sections. In steel 
shipbuilding material the new business doing is small, but makers 
remain busy, and are quoting plates at £8, and angles at £7 10s. 
ton. Tin-plate bars are in quiet demand, and the orders in the 
hands of makers are being rapidly disposed of, prices ranging from 
£6 17s. 6d. to £6 per ton. 

Shipments show a depression on the week. The exports of pig 
iron and steel for the week represented 18,858 tons, compared with 
22,000 tons in the corresponding week of last year; being a 
decrease on the week of 3142 tons. The shipments this year to 
date represented 259,214 tons, compared with 271,635 tons in the 
corresponding period of last year ; being a decrease on the year of 
12,421 tons. 

Shipbuilders and engineers report no new orders, and the inquiry 
is but indifferently maintained. The strike of joiners at the works 
of the Naval Construction and Armaments Company still continues. 

Iron ore finds a fair but not very active market, and smelters are 
not buying forward so keenly as they were, as they find they will 
require less supplies in the future. 

Coal and coke are rather cheaper and in fuller delivery. 

On Monday the shareholders of the Moss Bay Hematite Iron 
and Steel Company received circulars signed by the chairman and 
secretary of the company stating that, ‘‘ owing to the recent fall in 
the prices of steel and iron and to low-priced contracts, the com- 
pany have been compelled to suspend payment. The directors 

ave no doubt that a reconstruction of the company’s affairs will 
take place, in which the interests of the shareholders will be 
preserved.” It is believed that the company is able to pay all its 
debts in full. A provisional liquidator, it is expected, will be 
appointed. From the last balance-sheet issued by the company for 
the year ending 3lst December last, it appears that the authorised 
capital was £350,000 in 17,500 shares of £20each. Of that amount 
£291,074 had been issued in 17,122 shares, upon which £17 per share 
had been paid, leaving £3 still to be called up. The debentures 
and loans contracted amounted to £146,136 7s. 1ld., the trade 
debts to £63,161 5s. 2d., making the total of liabilities £500,371 
13s. 1d. The assets were set down as follows :—Property account, 
£323,293 7s. 1ld.; stock on hand, £107,012 5s.; shares in other 
companies, £20,289 17s. 8d.; trade debts due to the compan 
£24,391 14s. ld.; suspense account, £4590 3s. 7d.; cash, £ 
lls. 8d.; profit and loss account—a loss of £14,015 10s. 11d. was 
contracted during the year 1889, and £6750 2s. 3d. standing at the 
debit of the account before—£20,765 13s. 2d.; total, £500,371 
13s. ld. Notice was posted on the gates of the works, suspending 
the workmen until April 5th. About 2000 are idle. The Moss 
Bay Company has also closed its Marsh Side Forge Works at 
Workington. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE increase in miners’ wages is already telling on the price of 
coal. On April 1st quotations were advanced from 6d. to ls. per 
ton. Pit prices now are—best slack, 7s. 6d. to 8s. per ton; 
smudge, 5s. 6d. to 6s. These prices are stated to be more than 
double what they were before the wages agitation began. There 
seems, however, to be every prospect of their being maintained, as 
the leading colliery proprietors of Yorkshire and Derbyshire are 
showing unusual cohesion in the enforcement of them. This class 
of fuel is scarce, and there is not likely to be any greater suppl 
until after the Easter holidays, as most of the local collieries will 
be set down from the 3rd to the 9th of April. This is practically 
alimitation of the output. The fine weather will cause the holidays 
to be quite as fully enjoyed as in former years, and the higher 
wages now received will put the miner in a mood to play. 

It is not likely that house coal will be advanced in this district. 
This class of coal forms only a small proportion of the output of the 
South Yorkshire coalfield. Colliery owners who do a shipping 
trade are now ‘‘stacking” preparatory to the opening of the 
export season, which is expected to be brisk. It will be found, I 
think, that the fears of a glut of coal following the four days’ 
strike will not be realised. ‘The Easter holidays, the beginning of 
the business with the Baltic ports, and the shortness of supplies 
owing to the stoppage, will all combine to give the miner full 
er. 

anufacturers whose contracts are now expiring, or have expired 
on the 31st of March, are finding these repeated advances in fuel 
cause for anxiety. Coke, which they were receiving at 14s. a ton, 
now costs them 27s. to 28s. Proprietors of rolling mills, where 
immense quantities of manufacturing fuel are used, complain 
loudly of the difficulties under which p es are doing their business, 
These mills have not been very remunerative to their owners durin; 
the last few years, and the hopes that the revived trade eal 
enable them to work up some arrears are not likely to be realised 
just yet. Steel mauufacturers make similar complaint. What 
with higher wages and dearer fuel, they are greatly exercised to 
make a profit. Most firms are pushing their prices up as best they 
can, but the competition for work prevents anything like a general 
agreement in that direction. 

In the iron market, speculation in Scotch pig is not yet ended. 
Prices are again as low as they were at the opening of the year. 
Hematites have dropped from 64s, 6d. to 62s, 6d. per ton. Several 
makers are endeavouring to safe guard themselves by blowing out 
furnaces or decreasing the output. A hopeful feature is the 
increase of shipments from the North-East Coast, and of hematite 
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pig iron from the West Coast, while the stocks continue to dimi- 
nish, thus curtailing the field upon which “bulls” and ‘‘bears” 
operate. During March, the Glasgow stores were reduced by 
40,469 tons, Middlesbrough stores by 18,931, and hematite stores 
by 12,379 tons. 

The cutlery trade is again exceptionally quiet, spring orders 
coming in slowly and rather lightly, to compensate for the worked- 
up New Year's requirements. Another reason is that articles of 
ordinary use, as well as of luxury, have had to be raised in price 
to a considerable extent, and this has ] d d. B 
is too sensitive not to be affected by the slightest increase of quota- 
tions. The outlook for the summer is not at all bright. I have 
already referred to the falling-off in the American demand. There 
is no improvement in that quarter, the United States trade being 
almost nil, with the exception of two houses, which are no criterion 
of the general aspect of the industry. Buyers in America are 
reluctant to pay recent advances, and our Solingen competitors, 
with their lower prices, are finding their way into markets formerly 
occupied by Sheffield firms. 

The Spring Knife Cutlers’ Association report that about fifty 
firms in Sheffield and district have granted the advance of 10 per 
cent. in wages. Several firms are holding out, and in one quarter 
a hundred men are on strike. It is anticipated that the whole of 
the men will ultimately obtain the increased remuneration. The 
scissor mannfacturers are reorganising their association with the 
view of united action should occasion require. No immediate 
trouble is anticipated ; but the employers, in view of the organisa- 
tion of their workpeople, think it well to be ready. Business is 
at present very brisk in the scissor trade. 

Strikes still prevail in the stove grate and pottery trades of the 
Rotherham district. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron trade is busy in the distributing and consuming 
departments, but the market has been much depressed this week. 
On Friday last Scotch warrants broke 50s. a-ton, and they have 
since been considerably lower in price. A large quantity of Scotch 
and English warrants changed hands at the receding prices. Cleve- 
land pigs have been selling at a sharp decline, but the fall has been 
greatest in Cumberland hematite. e demand for this class of 
iron has greatly fallen off, owing to the scarcity of orders in the 
shipbuilding trade. The shipments of Scotch pigs are increasing 
in amount, those for the past week having been 10,856 tons against 
7230 in the corresponding week of last year. The withdrawals from 
the warrant stores continue, and there is no change in the amount 
of production, the number of furnaces in blast being 89, as com- 
pared with 82 at this date last year. 

The prices of makers’ iron are as follows:—Gartsherrie, f.o.b. at 
Glasgow, No. 1, 71s. 1d.; No. 3, 65s.; Coltness, 73s. and 66s.; 
Langloan, 74s. and 66s.; Calder, 71s. 6d. and 63s.; Summerlee, 
72s. and 66s.; Carnbroe, 53s. and 52s.; Clyde, 67s. and 57s.; 
Govan, 51s. and 50s. 6d.; Wishaw, 52s. and 51s. 6d.; Monkland, 
51s. and 50s. 6d.; Glengarnock, at Ardrossan, 71s. 6d. and 64s.; 
Eglinton, 53s. and 52s.; Dalmellington, No. 3, 60s.; Shotts, at 
Leith, 72s.; No. 3, 66s. 6d.; Carron, 77s. and 65s. 

During the past week there was shipped from Glasgow machinery 
to the value of £14,520, a large part of which is for the sugar 
plantations; sewing machines, £4362; steel goods, £4900; and 
general iron manufactures, £69,460, of which £22,130 represents 
cast iron pipes despatched to Rio Janeiro, and £13,140 bridge, rail- 
way, and other iron for Kurrachee. 

In the malleable iron trade there is great difficulty in keeping 
some of the works going full time in consequence of a scarcity of 
specifications. Makers cannot get their customers to specify for 
materials that were contracted for some time ago at the high prices. 
There are few new orders in the market, and for those which are 
available the competition is naturally keen. As a consequence the 
high prices can be no longer maintained. In fact, several orders 
have been placed for bar iron at rates considerably below those 
which makers quote. One or two lots of best bars are reported to 
have been purchased at £7 10s., less 5 per cent., while the price 
quoted in the open market for common bars ranges from £7 10s. to 

8. e iron sheet makers are in most cases very busy, and they 
still quote £10 10s. per ton, but business is reported to have been 
done at £8 12s. 6d. The English prices are generally lower than 
those current here, and as soon as the present pressure of work is 
over the likelihood is that makers will not hesitate to modify their 
terms. 

The steel makers are still in the position of having plenty of employ- 
ment, so that they are comparatively independent of the market. 
But those of them who are booking the few new crders that are 
coming forward are doing so at prices from £1 to £1 10s. below the 
highest quotations. Ship plates are quoted at £9 10s.; boiler 

lates, £10 10s.; angles, £8 to £8 5s.; and bars, £9 to £9 5s., all 
ess the usual 5 per cent. discount for delivery in Glasgow district. 

ere is an extensive business in the coal trade. The shipments 
from Glasgow in the past week were the largest in any one week 
since the beginning of the year, amounting to upwards of 40,000 
tons, while 15,000 tons were cleared at Grangemouth and 12,000 
tons at Burntisland, some of the other ports also sending away 
good quantities of the mineral. The Baltic ports are opening 
earlier than usual, and there is thus a prospect of business in 
the next few weeks, especially from the ports on the Firth of 
Forth. Prices, f.o.b., are well maintained for main coal. Splint 
coal is also firm, as the requirements of manufacturers are still 
very heavy. The open weather has slackened the inquiry for 
household sorts, the retail prices of which are lower; but the trade 
altogether is in an active state. In some districts the colliers are 
not working satisfactorily, this being particularly the case in 
Ayrshire. But on the whole the men are turning out large supplies, 
the greater part of which are being at once cheatbed to meet the 
requirements of the business. 

There is less pressure for delivery of coke, and founders are now 
getting their wants much more easily and readily met. The coke 
makers resolved not to make any change in price at the beginning 
of the month upon which we have entered. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade was in a quiet and lifeless condition 
during the whole of last week, and only a trifling amount of busi- 
ness was done. On Friday it was rumoured that makers had at 
last entirely abandoned their uncompromising attitude, and were 
willing to sell to merchants at the low prices which alone could be 
obtained. The report proved untrue, but it had the effect never- 
theless of depressing the market, and quotations have been falling 
ever since. Asa matter of fact makers continue firm, though the 
combination price has been lowered ; buyers, however, hold aloof, 
and little is being done either for prompt or forward delivery. 
No. 3 G.M.B., which realised 53s. per ton at the beginning of last 
week, had on Friday fallen to 51s. 3d., and can now be obtained 
for 49s. Forge iron is scarce, and there being but little in second 
hands, the price is easily maintained at 53s. per ton. 

Some holders of warrants have been selling out, and this has had 
a disquieting effect upon the market. The price early last week 
was 53s. per ton, but in the course of three or four days 51s. was 
taken, and they can now be obtained for 48s, 104d. 

The stocks in Messrs. Connal and Co.’s stores at Middlesbrough 
and Glasgow still continue to decrease. The quantity held at 
Middlesbrough on Monday last was 151,288 tons, representing a 
reduction of 9772 tons for the week, and of 26,468 tons for 
month. The decrease in their stock at Glasgow was 42,719 tons. 

The shipments of fie iron from the port of Middlesbrough 
during the month of March exceeded those for February, but were 


26,531 tons less than in March last year. The total quantity ex- 


ported was 60,683 tons, of which 43,697 tons went to foreign parts 
and 16,986 tons to Scotland and coastwise. The —— wasmainly 
in the Scotch and Welsh consignments, only 13,696 tons having 
been sent there, as against 48,600 tens in March, 1889. The prin- 
cipal export items were as follows, viz.:—Germany, 20;761 tons; 
Holland, 11,702 tons ; Belgium, 3840 tons; and to France, 3738 
tons. The quantity of finished iron and steel shipped during the 
month was 42,075 tons. 

Ata meeting of the directors of Messrs. Armstrong, Mitchell, 
and Co., Newcastle, held on the 27th ult., an interim dividend at 
the rate of 5 per cent. per annum was declared. 

Last week’s report contained the news that the engine buildin, 
employers of the Tyne and Wear had come to an arrangement wit 
their men as regards what is known as “the fifty-three hours’ 
movement,” the men virtually obtaining all they demanded. The 
Hartlepool, Stockton, and Middlesbrough employers were far from 
satisfied with this arrangement, which left them to fight their own 
battles alone, and in a somewhat weakened position. The Hartle- 
pool employers met representatives of their men on the 26th ult., 
and settled with them not to disturb existing arrangements until 
after June 30th next, there being an agreement in operation which 
does not terminate till then. In consideration of this the employers 
Pa to concede the extra hour on and after the first Saturday 
in July. 

The Stockton and Middlesbrough employers made common cause 
and met their men on the 25th ult. The arrangement come to in 
this case was similar to that signed at Newcastle, the extra hour 
being conceded to the men from and after the 10th May. The 
only consideration given to the employers was the right to punish 
defaulting workmen somewhat more stringently than heretofore. 
This is in the way of suspending any who are absent without 
sufficient cause for a week at a time without notice, and without 
benefit from their trades union. It would therefore seems as if 
the employers and union officials were confiding in and supporting 
each other in the way of bringing pressure on workmen to prevent 
neglect of work. This isa new departure, and if further developed 
may in future produce important results in respect of the relations 
of capital and labour. 

Makers of pig iron in the Cleveland district, though still adher- 
ing to their combination, one of the principal objects of which is to 
maintain prices, have departed from the fixed price of 60s. per 
ton, which they maintained so long. They are now willing to sell 
at 55s. at works, but as this is still 6s. per ton above the market 

rice, they are as unable to make sales as when their price was 60s. 

me persons are of opinion that until makers have abandoned 
this policy, and are y to sell at the best price obtainable, the 
downward tendency of the market will not be arrested. Makers, 
on the other hand, say, and truly, that this will mean a 
loss to them on every ton produced. The only way to recoup 
that loss will be by once in setting themselves to reduce 
wages in all departments, including mines and collieries. This 
will certainly involve strikes, and many severe and protracted 
struggles in other ways. While they can see profit in their contract 
books, makers will not set themselves to undertake such disagree- 
able work. As soon, however, as it is a question of losing money 
day by day, whether by continuing to work or by blowing out 
furnaces, they will brace themselves to encounter what will be the 
lesser of the two evils. 

Hitherto there are exceedingly few men out of work; indeed, the 
anxiety of employers is all in the direction of keeping everything 

ing, so as to complete their contracts and realise their profits. 

f, however, the situation does not alter, the time will very soon 
arrive when —_ numbers of men will be thrown idle. Until that 
time comes, uctions of wages will be simply impossible ; but 
after it does arrive, and has continued for some little time, then 
the necessary ecc ies in facture will become gradually 
possible of accomplishment. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE encouraging state of the iron and steel trade is prompting 
the clearing away of the old iron works in all directions. I have 
stated that a large clearance may soon be expected, that of 
Liwydcoed, which was started by Mr. Scale, who, unlike the other 

ulators who came and made their money here, such as the 
uests and the Crawshays, brought over £50,000 into Wales, but 
did not take it away. 

Last week the plant of Parkend Works, Forest of Dean, was 
cleared by auction, and good prices obtained. Purchasers were 
there from all parts. Cast scrap sold for 44s. and up to 48s. ; 
wrought iron, 53s. to 60s. per ton. The blast engines were 
knocked down for £950. 

At Cardiff last week an effort was made to sell by auction the 
Liwydarth and Caerleor tin-plate works, but the reserve price was 
not reached. 

Now that the tin-plate works are on again there is more 
activity in the stee] trade, and in the bar, merchant bar, and 
sheets, a good deal is being done. Rails remain dull, the only 
clearances being to Norway 350 tons, and Port Pirie 400 tons. 
Some large cargoes of iron ore have come in from Decido and 
Bilbao. All iron and steel quotations remain practically the same. 

The dispute at the Birchgrove Steel Works with the hammer 
men and the mill men has been satisfactorily ended. 

I have noticed on several occasions the progress of the sliding 
scale amongst the iron and steel workers ; but for some little time 
there has been a hitch on account of the diffi¢ulty in arranging the 
representation. All now has been settled. The decision is that 
the representation shall be on the sliding scale, four steel workers 
to two artisans. 

There has been a slight falling off in the tin-plate trade, and 
though makers retain the same quotations as last week, it is well 
known that instances have occurred of lower figures having been 
accepted. Probably this will continue for a little, until stocks are 
lower. Last week stocks were lower by 7000 boxes, which is en- 
couraging. Present state of stock at Swansea is 257,284 boxes. 
Last week the clearances were very heavy: 643 tons went to 
France, 408 to Rotterdam, 1400 tons to Batoum, 260 tons to 
Gothenburg, 1220 tons to New Orleans, 1600 for Philadelphia and 
Baltimore, 1615 tons for New York, and 1979 to home destinations, 
Several leading works, Morewood’s among the number, refuse to 
adopt the stop week system. It is expected to be tried again in the 
present month. A good deal of disquietude prevails in the trade 
as to the future, and wages questions are cropping > 

The cokers are now moving for a strike, and at Tredegar have 
decided to take the initiative unless their wages follow the scale of 
the colliers. There is also a threatened strike at Haford—the 
Lewis Colliery Company. 

The new colliery sinking in the Taff Valley will be by the Ocean 


Colliery. 

Coalowners, colliers, and shippers had a good week last week. 

Including bunker coal, Cardiff dispatched over a quarter of a 
million tons of coal; and, in addition, og Hogg away 73,000tons, 
Swansea nearly 39,000 tons, and Newport, Mon., coasting total was 
increased to 17,000 tons. In all directions there is the utmost 
animation. In the Sirhowy district—Monmouthshire—coal was 
struck a few days ago, ami t rejoicing. The seam is a valu- 
able one, and augurs well for the valley. 

caster, Spear, and Co, are doing good work in the Neath 
Valley. The Penygraig seam, which standsso high in the market, 
is worked here, and output is being rapidly increased. 

Coal quotations are as follows:—Steam, 15s. 3d. to 15s. 6d.; 
seconds, 14s. 6d. to 15s.; small steam, 9s. 9d. to 10s.; house coal, 
best, 15s. 6d.; small, 13s. 

Only one instance of ‘‘ reckless colliers” has occurred during the 
week ; the offender having been found with matches in his posses- 
sion, was fined £5. Instead of the usual numerous instances, there 





have been some records of improvement, colliers arranging to have 
a rigid inspection; and in one case, the Rhondda men met and 
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passed a resolution, suggesting that a plan of esca’ i 
time ago in this column as “ Kirkboues’s Harbour oy Tet —e 
should be applied to each colliery. This is to come to the pad 
in. 

Patent fuel is in moderately good request. Coke is i 
but there are few makers able to obtain anything like th 
prices of a month ago, 
foundry, 25s. to 26s. 

Iron ore is quoted at 16s, 9d. to 17s. 

A movement is on foot to develope the coals of the LI i 
trict. At a meeting of the Chamber of Commerce last Poy 
was stated that from three to four million tons of workable coal 
——S a — Mebyy more than 400ft. 
e Cwmtillery Ash Colliery Co, has been floated. Capi 
£5000 in £5 shares. F oe, 

I hear that a syndicate is being formed for running 

steamers between Milford Haven and New York. 


proving, 
ape 
Present figures are—furnace, "24s6 


a@ new line of 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE general condition of the iron trade over here has not on] 
not recovered its previous animation and high-toned activity bus 
has continued quiet, almost approaching to weakness, and in some 
instances even anxiety about the future has been expressed—let us 
—, without just cause. 

favourable exception to this falling-off is observable on the 
Silesian iron market, where considerable firmness has been main. 
tained. Plenty of orders have come in lately, so the works will 
continue in good operation at least for some months to come. The 
pig iron business is in as brisk a condition as before. Prices for 
orge pig are M. 85 to 90. Bars have not changed in price; boiler 
plates cost M. 250 to 260; sheets, M. 260 to 265 p.t. at works, 

The state of the Austro-Hungarian iron market may be regarded 
as comparatively favourable. There is a healthy demand coming 
forward, at firm and paying Boma Pig iron Ls become more 
quiet of late, but in the finished iron trade considerable activity is 
observable at most of the iron and steelworks. Bars, especially 
have met with brisk demand, prices being firmly maintained. The 
plate and sheet mills are, for the greater part, well employed. 

In Belgium the iron trade continues depressed. Demand is only 
nominal, and but for some bookings of older date the situation 
might assume a serious aspect. ere is little doubt the high 
quotations have intimidated the buyers. The general production 
of pig iron has been considerably limited, furnaces having hitherto 
produced 120 t. are now content with a production of 80t. Similar 
circumstances prevail in the malleable iron business, the uncer- 
tainty with regard to the future development of the coal market 
greatly influencing the present state of affairs. The coalowners 
having got the better of the situation are not at all inclined to 
reduce their prices, Still it remains to be seen if present quotations 
can be maintained for long. The consequence is, that new engage- 
ments are not at present entered upon, and there is only a hand- 
to-mouth business going on. In the Mons district steam coal is 
hardly to be had at 19f.; best, 20f. to 21f. 

In spite of business having become rather quiet on the French 
iron market, there is still a sufficient deman coming forward to 
keep the works in healthy operation. Prices have hitherto been 
maintained in most places. In Rheinland-Westphalia the iron 
market remains very quiet. There is but little inquiry coming 
forward, still the orders in hand will prevent any actual slackness 
being experienced for some time to come. In consequence of the 
stillness reigning on the pig iron market, iron ores have also been 
in less request, but prices have, after all, remained unchanged. 
During the past week M. 15 to 16 p.t. has been noted in the 
Siegerland for steel stone; roasted ditto, M. 18.20 p.t. at mines. 
In Rheinland-Westphalia, as well as in the Siegerland, the pig 
trade is very dull. There are neither offers nor demands worth 
mentioning, and only very few orders have been booked during the 
week, eae gage is firmly maintained at former prices, although 
the market is rather quiet. The 10 to 12 p.c. eis noted 
M. 103 p.t. Good forge quality has been noted M. 90; No. 2, 
M. 85; and No. 3, M. 80 to 81; but, as there were almost no book- 
ings, prices may be _—— as nominal. Foundry No. 1 stands 
at M. 96; No. 2, M. 92 to 94; No. 3, M. 84 to 86. ic, M. 78 to 
82; Bessemer, M. 93 to 95. Luxemburg forge still stands at its 
old price, 85f. p.t. 

In the manufactured iron trade business moves on quietly, but 
pretty satisfactorily. D has r ined good, while prices are 
firm and paying. On most works stocks are decreasing. In girders 
a brisk business is going on; the approaching building season will 
probably open a good market for that article. 

Hoops have not cha: since last week. The same can be told 
of peo and sheets, Foundries, machine and wagon factories are 
well employed on orders previously booked. The German locomo- 
tive factories have formed a convention for the term of five years; 
it is to be put into force at once. 

List quotations are as follows:—Good merchant bars, M. 200 to 
205; angles, M. 210 to 215; girders, M. 150; hoops, M. 210 to 215; 
bars, in basic and Bessemer, M. 200 to 205; ditto billets, M. 145 to 
150; heavy boiler plates, M. 260 to 265; tank ditto, 235; sheets, 
M. 250 to 255; plates, in basic and Bessemer, M. 225 to 230; tank 
ditto, M, 210 to 220; iron wire rods, common quality, M. 195; 
drawn wire, in iron or steel, M. 190 to 200; wire nails, M. 200 to 
220; rivets, M. 290; steel rails, M. 165 to 175; fish-plates, M. 180 
to 190; steel sleepers, M. 160 to 165; complete sets of wheels and 
axles, M. to 385; axles, M. 255 to ; steel tires, M. 270 to 
285; light steel rails, M. 165 to 170, all per ton at works. 

The relations of the Bochumer Guss-stahl Verein to the Italian 
firm of Tardy and Bench in Savona, of which various rumours 
had lately been current, has now been fully explained at the 
general meeting on the 25th inst. From the explanations given 
by Mr. Baare, the well-known Dieesee Genmeal of Bochum, it 
appears that their company, having been connected with the 
Savona Iron and Steel Works for some years, are now partners to 
one-third, representing a capital of 3,200,000 marks, and that it 
will be in the interest of their company to make such financial 
arrangements as will enable and secure the further enlargement of 
the Savona Works. 

Strikes are beginning to be so common that they moa | deserve 
special notice. There is, however, one very great difference 
between the disturbances now and those a twelvemonth ago. 
There is no more sympathy with the strikers. They have over- 
drawn their account. The small shopkeepers and tradespeople 
particularly are crying out against repeated strikes. They were 
only too ready to assist last May; but now they have bought expe- 
rience dearly enough. I am informed that many a tradesman 
who gave his articles on credit during the strike in May last has 
not got his money yet; for, after higher wages had been gained, 
the men cared less for the paying of their debts than for collecting 
means for subsequent further strikes. d 

In closing the sessions of the Berlin Labourers’ Protection Con- 
ference on the 29th inst,, the German Minister of Commerce said : 
‘* The Conference has not been in a position to establish an inter- 
national agreement, but it has been able to form opinions and 
wishes. I believe the Conference has found a basis on which the 
idea to afford to the working classes increased protection and 
greater guarantee for the material, physical, moral, and intellec- 
tual powers may live on and be further developed. Though the 
difficulties may at present appear to be great, we have yet gained 
this result, that thereare uniform international points of view, from 
which the solution of existing _— may, by the Governments 
separately, and with due regard to peculiar conditions, be further 
— ted. On the sre wg arrived 4 by the Governments 

mds the existence and the prosperity of industry, and a 1e 
maeeeliy of the labouring dents. I am prencnn SPnnech by his 
Majesty the Emperor-King to express his warmest thanks to 
members of the Conference for their able and exhausting work. 








May God’s blessing help the seed of your labour to bear fruits 
hundred and thousandfold !” 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 21st, 1890. 

‘tue American iron markets have recovered 
some of the activity which characterised them 
jast autumn, and inquiries this week from large 
buyers point to an early and heavy demand for 
vig iron, bars, plates, structural iron and steel 
} The pipe iron makers have been crowded 
with work all through the winter, as have also 
the makers of sheet iron; but the nail makers 
have accumulated stocks, which are threatening 
yresent quotations, The Eastern steel rail makers 
nave sold a few round lots of rails this week; 
quotations are 34 dols. to 35 dols. The bulk of 
the steel rail demand is now made up of small 
lots for sidings, the construction of short lines, or 
for repairs. ; 

Advices from Western markets are encouraging 
as to the prospects fur the spring trade. The 
present production of anthracite iron is 46,000 
tons per week—an increase of 10,000 tons per 
week since last fall. Within the vast six months 
the production of all kinds of pig iron has in- 
creased about 45,000 tons per week. On July Ist, 
1889, the production was 141,000 tons per week ; 
by September lst it had declined to 134,000 tons; 
but since that date there has been a gradual 
increase, until the output has reached 181,000 
tons per week at the present time. At Pitts- 
burgh a good demand for all kinds of material is 
maintained, but prices are rather weak. The 
bridge iron makers there are crowded with busi- 
ness. At Wheeling the nail makers report a 
sluggish demand. Tarenghent the Ohio Valley, 
a distance of 1000 miles from Pittsburgh to the 
Mississippi, a good demand exists for iron, steel, 
hardware, and building material. The barb wire 
mills throughout the West have been compelled 
to shut down, on account of the accumulations of 
stock. The Western nail makers have also shut 
down for two weeks. Merchant steel makers are 
busy supplying orders for agricultural implement 
requirements. The galvanised and sheet iron 
demand is active, and prices are strong in all 
markets, East and West. Large buyers of sheet 
iron are covering require ts, in view 
of t' possibility of an advance in prices. Con- 
tracis wive been placed by the railroad companies 
fur between seven and eight thousand cars re- 
cently, and this has brought out a heavy demand 
for common iron, Some twenty mills in the West 
have secured good orders on this account. The 
railroad companies will this year be heavy buyers 
of cars, locomotives, and equipments generally. 
Plates and tubes are in active request in the West. 
Hydraulic pipe is wanted in large quantities in 
the mining regions. 

The iron makers throughout the States are very 
well supplied with business, although demand is 
not strong enough to give prices an upward ten- 
dency. The enormous increase of producing 
capacity since last autumn has started prices 
downward, but an early recovery is confidently 
expected. 











NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 

Electric Meter Company, Limited. 

This company was registered on the 22nd ult., 
with a capital of £50,000, in £10 shares, to carry 
on business as electricians and mechanical engi- 
neers, and to purchase certain letters patent 
relating to electric meters, upon terms of an 
agreement with the Incorporated Trust, Limited. 
The subscribers are :— 

Shares. 
A. G. Pavitt, 4, Sandringham-road, Dalston, 
clerk Ee Wee aan. aa, ad 66. ae Oe 
J. Barlow, 6, Charlotte-street, Portland-place .. 1 
A. F. Stokes, 5, Birchin-lane, stationer.. ..  .. 
H. J. W. Frost, 235, Queen’s-road, New Cross, 
accountant 
H. Cousix 
solicitor... ie se ‘eae ae a ee 
G. J. Lush, 75, Chancery-lane, shorthand writer. . 1 
Houghton Turner, 1, Stanley-road, Wimbledon .. 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, £100 
in shares or stock, The company in general 
meeting will determine remuneration. Solicitors, 
Messrs. Walter Webb and Co., 23, Queen Vic- 
toria-street, 


3 and 4, "Great Winchester-street, 





Fullers’ Earth Union, Limited. 


This company was registered on the 2st ult., 
with a capital of £105,125, in £1 shares, to acquire 
certain Fullers’ earth mines and Fullers’ earth 
works, situate at Nutfield, Surrey, and at Bath, 
and the property held therewith, and certain con- 
tracts relating to the supply of Fullers’ earth. 
The first seven subscribers are :— 

Ord. shares. 
*A. G. Moger, Bath, solicitor 2g " i, 
*W. Blewitt, Wanstead, solicitor 1 
*Earl Kilmorey, Carlton Club .. .. .. .. .. 1 
E. G. Butler, Lp. Combe Hay, Bath .. .. .. 1 

C. W. Cawley, Nutfield, managing director . 1 
Austin J. King, 13, Queen-square, Bath, solicitor 1 
R. Le Brasseur, 12, New-court, Lincoln’s-inn, 

OIRO ae ee eer hg ee asi, 

There is not to be less than three nor more 
than nine directors; the first are the subscribers 
denoted by an asterisk and W. Wainwright and 
C, W. Cawley; qualification, 500 shares. The 
directors shall receive no remuneration until the 
ordinary shareholders shall have received 8 per 
cent., but in each year in which such dividend be 
paid their remuneration shall be—chairman, 
£300; deputy-chairman, £225; other directors, 
£150 each per annum. Solicitors, Messrs, Le 


Brasseur and Oakle 12, New-e 8 
Swithin’s-lane, 7 7 eT 





Kenyon Brothers and Company, Limited. 


wee company was registered on the 24th ult., 
th y capital of £2000, in £10 shares, to acquire 
[ © Little Mattock Rolling Mills, situate on the 
Yon omer, Little Mattock, parish of Ecclesfield, 
be i= the occupation of Messrs. Nicholson, 
Th carry on business as steel and iron rollers. 
= — of the shares are taken up by ten sub- 

mivers, Mr. W. Kenyon, jun., of Upper Middle- 





wood, Couneaitan, York, is appointed manager 
at a weekly salary of £6. Registered by Mr. C. 
Doubble, 14, Sergeant’s-inn, Fleet-street. 





J. Edgecumbe Rendle and Company, Limited. 


‘This company was registered on the 26th ult., 
with a capital of £10,000, in £1 shares, to carry 
on business as glass roofing contractors, engineers, 
horticultural builders, general contractors, &c. 
The subscribers are :— 

Shares. 

J. G. Dunn, Santos-road, Wandsworth, accountant 5 
W. H. Buttifant, Lee, Kent, merchant... .. .. 1 
C. Cole, 9, Rosendale-terrace, Leytonstone, ciga: 
importer eats laine waite ine 1RGla ee Re ee 
W. M. Wells, 51, Norfolk-road, Dalston, commer- 

CS ..)» Er 
G. W. Grosvenor, Lewin-road, Streatham 
W. Schofield, 20, Bucklersbury. . 

W. Lacey, C.E., 20, Bucklersbury As 
G. F. Tucker, #, Gaiety-road, Stockwell. . 


Solicitor, Mr. Randolph Chamberlain, 
Bucklersbury. 


ee! 





Simplex Brake Company, Limited. 


This company was registered on the 22nd ult., 
with a capital of £5000, in £1 shares, to manu- 
facture appliances and fittings for locomotive and 
other engines and rolling stock generally, in- 
cluding hand levers or other description of 
brakes, wheels, axles, &c. An unregistered 
agreement between J. C. Taite, of Shortlands, 
Kent, and T. W. Carlton, of Priory-road, West 
Hampstead, will be adopted. The subscribers 
are:— 


Shares. 
*J. C. Taite, Shortlands, Kent, engineer .. .. 
*T. W. Carlton, 90, Canfield-gardens, West Hamp- 
WS cna cG. wa, os. 061, 04. a0 
*W. 8. Laycock, Ramon, Sheffield, manufacturer 
T. Klein, 61, Houston-road, Forest Hill, engineer 
F. J. Davis, Cottenham Park, Wimbledon .. 
G. Franklin, C.A., Sheffield 2 eee tse 
G. 8. Greening, C.A., Sheftield .. sh we 
The number of directors is not to be less than 
three, nor more than five; qualification, twenty 
shares; the first are the first three subscribers. 
The company in general meeting will determine 
remuneration. Registered office, 63, Queen Vic- 
toria-street. 


at te 


St. George's Ironworks, Limited. 
‘This company was registered on the 25th ult., 
with a capital of £5000, in £5 shares, to carry on 
business as founders, engineers, millwrights, 


wheel and pulley manufacturers. The sub- 
scribers are:— 

Shares. 
W. Prebble, 110, Brixton-hill, surveyor... oe 1 
C. Monckton, C.E., 28, Victoria-street .. .. 1 
C. W. Wyatt, 114, Denbigh-street, 8. W., clerk 1 


J. P. Quartly, 32, Albert-road, Stroud-green, 
to CAR ere a ae 
F. Davies, 1, Salisbury-road, Highgate-hill, clerk 
J. Lehvall, 5, Bond-court, E.C., financial agent .. 
G. Eldridge, 9, Catherine-street, Roupell-street, 
WI? G5 ca sas GS he ek cas eee. a 
Registered without special articles. Registered 
by Mr. J. J. Quartly, 5, Bond-court, E.C. 


et et 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


«” When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


22nd March, 1890. 

4521. Huskino Sreps, H. 8. Leonard. The Canterbury 
(N.Z.) Seed Compeny, New Zealand.) 

4522. Macazines for Riries, R. Morris, London. 

4523. Gas Enoines, C. D. Abel.—(The Gas Motoren 
Fabrik Deutz, Germany.) 

4524, ArRATED Beverace, J. Crampton, London. 

4525. Fincerine Device for Gurrars, W. W. Horn.— 
(CW. B. Page and E. F. Sirift, United States.) 

4526. Burren Worker, W. W. Horn.—(A. A. Foster, 
United States.) 

4527. TRANSMITTING FeRTILiseks, W. W. Horn.—(WV’. 
H. Brown, United States.) 

4528. Stone-cuttina Macuinr, C. I. Schoone, London. 

4529. HIGH-PRESSURE FLEXIBLE TuBING, H. H. Leigh. 
—(P. Dubault and L, Chicard, France.) 

4530. Frames of Specrac.es, R. Purdom, London. 

4531. SEL¥-acTING LuBRICATOR for AIR-COMPRESSORS, 
G. C. Downing.—(A. Lalance and J. Elsner, France.) 

4532. EvaporaTINnG Liquors containing Savts, E. G. 
Lawrance.—(S. Pick, Galicia.) 

4533. Sarery Devices for ELecrric Circuits, H. H. 
Lake.—(The Thomson-Houston International Electric 
Co., United States.) 

4534. CASH - RECORDING Schrabetz, 
London. 

4535. OPENING and CLosinc Curtains, E. B. Rémer, 
London. 

4536. Boor Jack, P. E. Droop, London. 

4537. Raisinc Cuimney Houper of Lamps, C. Schwintzer 
and R. Miiller, London. 

4538. Pocket Knire and Pincers Compinen, O. E. 
Gauger, London. 

4539. Mou.pine Press for Rupper Stamps, &c., C. G. 
Schulze, London. 

4540. FasteninG Buttons to GARMENTS, M. Werthen, 
London. 

4541. Manuracture of AERATED BEVERAGES, C. G. 
Matthews, London. 

10,3934. Fitms for Puorocraruic Necatives, J. 8. 
Fairfax.—(F. Crane, United States.)\—26th June, 1889. 


Apparatus, E. 


24th March, 1890. 


4542. BLock FueL, T. C. Fawcett and J. B, Swallow, 
alifax. 

= VELOCIPEDE Lamps, W. J. Partridge, Birming- 
num. 

4544. Turnine Over the Enns of Carrripces, W. Elli- 
cote and E. Harris, Launceston. 

4545. Bayoner Fire-Hose Courtinas, C. Campbell and 
J. Cameron, Dumbarton. 

4546, Surp’s Lamp, J. W. Blake, Southampton. 

4547. Conpuctina TeLecrapn and other Wires, J. 
Wilkinson, near Darlington. 

4548. Topacco Pipers, J. Stables, Manchester. 

4549. Reoistertinc Passencers and Fares, W. E. 
Richardson, London. 

4550. NourisHine Strout, E. Rudgard, Manchester. 

4551. Busnes for Buna Hoes of Casks, E. Rudgard, 
Manchester. 

4552. Lapy’s HAL¥-FuR-LINED C1oak, H. Friedeburg, 


ndon. 

4553. Indicator for TRAM-cars, J. H. Keeble and G. 8. 
en, Birmingham. 

4554. Cookep Foop for Horses, &c., J. Shoveller, 


uu pton. 
4555. CoMBINED CaNDLE and Strick, W. Horabin, 
Chester, 





4556. Screens used for Dressinc Corn, W. Rainforth, 
sen., W. Rainforth, jun., and H. 8. Rainforth, 
London. 

4557. Fietp Maonets, F. V. Andersen and J. O. Gir- 
dlestone, Catford. 

4558. Feepine Cups for Invatips, W. 8. T. Martin, 


London. 
4559. Bar Hanpues, J. W. Birch and J. H. P. Beach, 
Lo 


mdon. 

4560. Rerinine Tin, T. Teague, Devoran. 

4561. Kerrie Sranps, J. J. Fanning, London. 

4562. Extracting the Juice from Fruits, J. Coppard, 
London. 

4563. BURNISHING MACHINES, W. F. Hart.—(W. Gordon, 
and 0. E. Lewis, Germany.) 

4564. Docrors for CaLico Printing Macuines, J. 
Thomson, Manchester. 

4565. Macuines for Expanpinc Tuses, T. Mudd and 
J. Bowers, Liverpool. 

4566. Fixinc Currs to SLeEves, E. Buntzen.—(J/. F. 0. 
Larsen, Denmark.) 

4567. Loose Pu..eys, W. Cooper, London. 

4568. Hatters, W. Freeman, Birmingham. 

4569. CLEANING Si_ver and other Mera.s, E. Morton, 


London. 

4570. Borr.e Frxisuina Macuines, C. F. and C. Leng, 
London. 

4571. Wrspow Cueaners, J. J. Stamford, London. 

4572. Sroves, J. Watson, London. 

4573. GrinpinG the Fats of Enaines, G. Shepherd and 
H. Midgeley, Manchester. 

4574. Pevrotmotors, E. Kaselowsky, London. 

4575. ACTUATING Stipe Vatves, Tangyes, Limited, 
J. N. Floyd, and D. H. Morton, London. 

4576. AcTUATING SLipe VaLves, Tangyes, Limited, 
J. N. Floyd, and D. H. Morton, London. 

4577. Grey CoLorinG Matrers, O. Imray.—( The Farb- 
werke vormals Meister, Luciusand Briining, Germany.) 

4578. Guipine Fasrics, O. Imray.—(Z. B. Welch, Uni- 
ted States.) 

4578. Drain Pires, A. J. Harris, London. 

4580. AppLyinc GoLp to Paper, C. P. Huntingdon, 
London. 

4581. Dark Surpes for Cameras, T. Samuels, London. 

4582. TRANSMITTING Motion to Moves, G. Cule, 
London. 

4583. FasreninG BuckLes to Straps, B. Reimann, 
London. 

4584. Scissors and Suears, E. Edwards.—(K. Scheewe, 
Germany.) 

4585. Baxinc Apparatus, E. Edwards.—(C. Naumann, 
Germany.) 

4586. RANGE-FINDER, 

mes. 

4587. Grinpinc Grain, A. Mariotte, London. 

4588. CARBONATE of MaGnesium, &c., H. 
London. 

4589. Steam Boiters, W. Hornsby and R. Edwards, 
London. 

4590. CLocks, W. Baker, London. 

4591. TeLL-raLe Cocks, J.T. Gent, A. W. Staveley, 
and I. H. Parsons, London. 

4592. Kitns for Gass, &c., H. T. Parfitt, London. 

4593. FiRE-GRATEs, W. Baker, London. 

4594. SEPARATING Liquips or Soips from Vapours, E. 
Jones, London. 

4595. FLASH-LIGHT ADVERTISING Sicns, F. J. Mitchell, 


H. Macaulay, Kingston-on- 


Precht, 


mdon. 

4596. SuLPHONATED TuIoniNEs, 8. Pitt.—(Z. Casella 
and Co., Germany.) 

4597. BREECH-LOADING GuNs, J. Horne and J. H. R. 
Whinfield, London. 

4598. Gas, W. Gray, London. 

25th March, 1890. 

4599. Watcues and Ciocks, L. and M. Donne, London. 

4600. DupLtex Sarery Enve.ores, A. K. Minton, 
London. 

4601. ae OPERATING MECHANISM, J. Stoneham, 

mdon. 

4602. SHoPKEEPERS’ Price Tickers, A. Harwood, 
Heckmondwike. 

4603. Roses of Door Knops, C. Mackey, Birmingham. 

4604. ApsUSTABLE CHAIRS and Srtoois, A. B. Smart, 
Birmingham. 


4605. ELectric Switcues, A. A. C. Swinton, London. - 


4606. PHOTOGRAPHIC FLEXIBLE 
Belfast. 

4607. Process of FitrerinG O11, W. E. Crane, London. 

4608. Woop Biock FLoorine, C. J. Longley, Brighton. 

4609. Watcues, G. J. Lysaght, London. 

4610. APPLYING BRonzE PowDeErRs to Paper, G. New- 
sum, Bradford. 

4611. Backinc-orFr Motion of Twiners, J. T. Ains- 
worth, Manchester. 

4612. Tappinc BaRRELS, P. H. Slater and F. G. Smith, 
Sheffield. 

4613. ConsuMING SMOKE in Furnaces, J. Dean and H. 
Powell, Sheffield. 

4614. Dryinc ARTICLES of MANUFACTURE, M. Guthrie, 
London. 

4615. Spiicine the Exps of Drivinc Be.ts, H. Bower, 
Bradford. 

4616. CLosinc Rartway CARRIAGE Doors, C. Hopkin- 
son, Doncaster. 

4617. Toy ENGINEERING ConstRUCTIONS, T. Sturgeon, 
London. 

4618. TRANSMITTING Motive Power, R. Armstrong, 
Midlothian. 

4619. Covenines for WaLLs and FLoors, T. Rowley, 
Manchester. 

4620. Harr CurLING Appliances, J. Reilly, Brighton. 

4621. Torrepo Devices and TorrEepo Boats, R. J. 
Gatling, United States. 

4622. PHoromMeTers, F, Greene and F. H. Varley, 
London. 

4623. Cream, &c., Separators, A. Wahlin, C. J. 
Lundstrom, and T. Collins, London. 

4624. ConstrucTinc Boats and other Vessets, H. 
Hudson, Birmingham. 

4625. ToBOGGANING SLuDEs, R. W. Taynton, Richmond. 

4626. CuRLING and Frizzinc Harr, W. L. B. Hinde, 
Birmingham. 

4627. Tones for CurLinc Harr, J. M. Caie and R. 
Robertson, London. 

4628. Art CLotH or Fasric, F. Doble and B. Kilburn, 
London. 

4629. CycLe Wuee.s, W. and J. Boydell, London. 

4630. Rottinc Tospacco into Cicars, J. E. Rickards, 
Birmingham. 

4631. CasTinG ComposiTE METALLIC INGots, R. H. 
Radford, Sheffield. 

4632. SpLayeD Cotters, A. E. Busby, Birmingham. 

4533. TAPERED Pipe Key for Wartcues, &c., R. Wright, 
Chesterfield. 

4634. Lamps, J. P. Douglas, London. 

4635. Dampinc Epces of Enve.ores, F. A. Boucher, 
London, 

4636. Fasteninc for Smatt Boxes, 8. Zausmer, 
London. 

4637. REFRIGERATORS for MiLk CHuuRNs, C. Harlow, 
London. 

4538. KNockING-UP APPARATUS for PRINTING MACHINES, 
O. George, London. 

4639. MANUFACTURE of TUBULAR METALLIC ARTICLES, 
S. Fox, London. 

4640, Steam BorLer Fives, &e., S. Fox, London. 

4641. Musicat Spinnina Tops, J. R. Hughes, J. W. 
Savage, and H. B. Phillips, London. 

4642, CrrcutaR Kyitrinc Macurines, E. Robinson, 
London. 

4643. WaTerR Heaters and Steam ConpEnsERS, C. E. 
Masterman, London. 

4644. TREATING Wicks for use in O1L Lamps, J. Roots, 
London. 

4645. CRAMMING or FEEDING Pouttry, C. E. Hearson, 
London. 

4646. ConrROLLinG the Opentne and CLosinc of Doors, 
T. Franke and C. Offermann, London. 

4647. Batioons, J. Radotinsky, London. 

4648. DyNAMo-ELECTRIC MacHINEs, P. 
London. 

4649. SUPPLEMENTAL BUTTON-HOLES, A. 
London, 


Fitms, J. Leslie, 


F. Degn, 
E. Barker, 


4650. Propucinc Periopicat Motion, H. B. Palmer, 

London. 

4651. CanpLesticks, 8. J. McClymont, London. 

4652. Puriryinc Brine, J. C. Mewburn.—{C. C. Peck, 
United States.) f 

4653. Hypravuic Motors, E. Davies, London. 

4654. Sprinos, P. M. Justice.—(J. H. Swift and A. L. 
Davonport, United States.) 

4655. — OperateD by Gas, A. Meydenbauer, 

mdon. 

4656. SCREW-PROPELLERS, H. H. Lake.—(J. A. y Gilert, 
Spain.) ; 

4657. SoLpERING MeTALs by Evecrriciry, H. H. Lake. 
+E. Thomson, United States.) 

4658. TREADLES, F. B. Johnson, London. 

4659. CANVAS-STRETCHING Device, G. Co) 

4660. Evecrric Heatinc and Cookine, 
field and W. Mitchell, London. 

4661. CoIN-OPERATED SHOOTING GALLERY, A. M. Coyle, 
Washington, U.S. 

4662. BEVELLING Square, J. P. Bayly.—(J/. Deluncett 
and A. Child, United States.) 

4663. Scissors for Curtinc Lamp Wicks, M. Anderson, 
London. 

4664. FLexiBLeE Tupe, A. M. Clark.—(T. R. Almond 
and E. G. Freligh, United States.) 

4665. Keys for Locks, A. M. Clark.—(H. C. Fisher, W. 
and W. 0. Schwarzwuelder, aud BE. 8. Hicks, United 
States.) 

4666. PHorocrapHic CAMERAS, J. C. E. Carré, London. 

4667. ComBINED Letrer SHeets and Envevores, W. H. 
Kister, London. 

4668. Pins for Scarrs, G. Selowsky, London. 

4669. Foc SIGNALLING on Raitways, &c., E. Tyer, 
London. 

4670. Exvecrrica, Heatinc Device, O. Imray.—(J/. 
I. Gilbert, United States.) 

4671. Steam Enoines, A. J. Boult.—(J. B. Stanwood, 
United States.) 

4672. Cueck Vatves for HypravuLic APPARATUS, A. 
Baer, Liverpool. 

4678. Automatic Time Stamps, C. Stahlberg, London. 

4674. Botts, W. P. Thompson.—{C. S. and J. A. Seaton, 
United States.) 

4675. WeLpinc METALs, R. J. Tieford, London. 

4676. AncHors, P. Weston, Liverpool. 

4677. PropeLtinc Roratinc Toos, A. J. Boult.—(4. 
Veds, Sweden.) 

4678. Inpicators for Doors, H. Hinckley, London. 

4679. BuiLpING CycLe and other WIRE-sPOKED WHEELS, 

Kayser, Liverpool. 

4680. Mecuanism for Lastinc Boors, C. 8. Gooding 
and 8. W. Ladd, London. 

4681. GrapHopHonges, &c., W. P. Thompson.—{/. //. 
White, —.) 

4682. CompBinc Macuines, J. Longmore and W. L. 
Watson, London. 

4683. Dyerne of Yarns, A. J. Boult.—(4. and M. 
Koblenzer, Germany.) 

4684. Printinc Macuines, W. 8. Foord, London. 

4685. CANVAS-STRETCHING Device, G. Cope, London. 

4686. Minimisrnc the Recor in Orpnance, H. 
Schneider, London. 

4687. WatcH Case Bows, J. A. Heuston, London. 


, London. 
. R. Butter- 


4688. DeTracHABLE Pipe Covupiines, I. B. Potts, 
London. 
4689. DeTacHABLeE Pipe Covupiines, 1. B. Potts, 


London. 

4690. CoNCENTRATING Macnetic Iron Ore, H. J. 
Haddan.—{G. Conkling, United States.) 

4691. Bo.tinc Ree.s, H. J. Haddan.—{J. B. Dobson, 
United States.) 

4692. Siore Service Apparatus, H. J. Haddan.— 
(The Mendenhall Store Service Company, United 
States.) 

4693. METALLIC ARTICLES of CHANNELLED or Box- 
LIKE Fors, 8. Fox, London. 

4694. PropucinG Sauts from Bring, E. {G. Lawrance. 
—(S. Pick, Galicia.) 

4695. Dryinc Sact, E. G. Lawrance.—(S. Pick, Galicia.) 

4696. Wasninc, &c., Casks, J. St. P. Macardle, 
London. 

4697. Automatic Toy Race-coursr, H. O. Berg.— 
(A. MeN. Coyle, United States.) 

4698. FLurp Motor, Pump, or Meter, C. J. Mayhew, 
London. 

4699. TELEPHONY, M. G. Kellogg, London. 

4700. Arc Lamps, A. W. Isenthal, London. 

4701. CLosinc VEssELs containing Foon, E. Sonstadt, 
Cheshunt. 

26th March, 1890. 

4702. Joist for Suprortinc Fioors, J. Mayoh, Man- 
chester. 

4703. SLEEVE Links, R. H. R. Clark, London. 

4704. CAMERAS for PHOTOGRAPHING OBJECTS in MOTION, 
F. H. Varley, London. 

4705. Woop Btiocxs for Roaps, G. Tweedy and B. 
Lawrence, Newport. . 

4706. Srevinc Apparatus for SEPARATING GRAIN, &c., 
S. Wear, Bootle, near Liverpoo 

4707. MEasuRING Liquips, &c., J. W. White, Lancaster. 

4708. Urinisina Waste Heat from Furnaces, R. M. 
Whitaker, Shipton. 

4709. Steam Generators, G. W. Hart, London. 

4710. PREVENTING the OVERTURNING of OMNIBUSES, 
T. J. Reader, London. 

4711. SappL_e Bars and Pin Racks for GLost OvENs, 
R. Kelsall, Longport. 

4712. Sewer, H. L. Doulton, Manchester. 

4713. Locks and Latcues, G. Kerr, jun., and J. Kerr, 
Liverpool. 

4714. Cur-orr Motion for Steam Encines, O. Wilde, 
Manchester. 

4715. Prorector for the Botroms of Trousers, G. E. 
Asbury, Birmingham. 

4716. Maxine Rivets, R. Punch, Middlesbrough. 

4717. Gun Movuntine, A. Sauvée.—(J. B. G. A. Canet, 
France.) 

4718. MetHop of Hancinc Winpow SasHes, A. A. 
Govan, Glasgow. 

4719. O1L-TIGHT and WarTeR-TIGHT Joints, L. A. Scott, 
Suffolk. 

4720. P1ANororTE Actions, W. G., W., and F. C. Eave- 
staff, London. 

4721. Matt-pryine Kins, H. Watson, Dublin. 

4722. Reversipte Ratt for Raiways, J. Edwards, 
Folkestone. 

4723. Protectors for Boots, J. Milnes, Huddersfield. 

4724. Tap for Water and other Liquips, J. Sykes and 
T. Cook, Kirkheaton. 

4725. Mitts for Rottinc Metat Bars, J. Gillespie, 
jun., Glasgow. 

4726. SECURING Currs, J. Martin, London. 

4727. Heatinc the Rotts used in Roxiinc MILLs, 
R. J. Fulton, Glasgow. 

4728. Suirts, H. Reade, Salford. 

4729. Iron Buckets, &c., W. and A. McLaughlan, 

Salford. 

4730. Bac for Despatcues, E. Belshaw, London. 

4731. Paper Tuses for Winpine Yarn, 8. O'Neill, 
Manchester. 

4732. Fitrertne Sewace, W. Birch, Manchester. 

4733. MeTaLiic BepsTeaps, J. Turner, W. H. Davis, 
and 8. I. Whitfield, Birmingham. 

4734. Toy SHootine Puzzir, G. Castleden and T. E. 
Key, Suffolk. 

4735, FLusH, Boxts, F. W. Averill, London. 

4736. Rest for Cigars, E. L. Edwards and A. G. N. 
Locke, West Drayton. 

4737. APPARATUS for RecEIVING Coin and SuPPLYING 
Gas, C. Middlebrook, Bromley. 

4738. SasH and Frame, 8. Haslam, Middleton. 

4739. Hose Pipes and Connections, T. F. Buckman, 
London. “ 

4740. Suipinc SasHes of CARRIAGE Winpows, W. G. 
White, London. 

4741. Kitns for Cement, &c., W. A. Gibbs, London. 

4742. Hypravutic Lirtine Jackets, Tangyes’ Limited, 
T. Meacock, and G. Deakin, London. 

4743. FirE-ALakm, E. Raikem, London. 

4744. WoLsLEY SecTIONAL WHEEL, J. Holland, London. 

4745. Directing ELecrric CuRRENTS, A. Essinger and 





T. P. C. Crampton, London. 
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SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


412,122. Wevpixc Macurns, 7. F. Rowland, New 
York.—Filed June 24th, 1889. 

Claim.—(1) The herein described machine, consist- 
ing of the vertically arms A B, provided at 
their w free ends with welding rolls. (2) The 
herein described welding machine, consisting of the 
vertically arranged arms A B, welding rolls journalled 
in said arms, and a vertically-moving blank 
(3) The combination of the vertically-arranged arms 
AB, the blank carriage mounted upon one of said 





arms, and the iage operating power cylinder, the 
welding rolls, and the power cylinder for adjusting 
them. (4) The combination of the arms A and B, the 
blank carriage mounted and moving on one of said 
arms, the power apparatus for operating the same, the 
welding L and M, and the power apparatus PQ R 
for adjusting the roll M. 


412,141. Arc Lica, F. ron Hefner-Alteneck, Berlin, 
and C. Hoffman, Charlottenburg, Germany.—Filed 
April 5th, 1889. 

Claim.—{1) In an electric arc lamp, the combination, 
with a carbon carrier and a drum, of a fiexible con- 
ductor of electricity carrying the carbon carrier and 
wound upon the drum, from which it is unwound by 
the weight of the carbon carrier, a device con- 
nected with the said drum which winds the flexible 
conductor thereon when relieved of the weight of the 
carrier, a pivotally-mounted frame ing the said 

, aad a pendul rr t also carried by 
the frame and regulated in its operation by the incli- 

nation thereof, as and for the purposes described. (2) 

In an electric arc lamp, the combination, with a 

movable carbon carrier and a drum, of a flexible elec- 

trical conductor 3 the said carbon carrier and 
wound wu the drum, from which it is unwound by 
the weight of the said carrier, and a device 
connected with the said drum which winds the flexible 
conductor thereon when relieved of the weight of the 
carrier, as and for the poses described. (3) In an 
electric arc lamp, the combination of a pivotted frame, 

a carbon carried thereby, a spring drawing the frame 

n a direction o ite to that in which it is drawn by 
the weight of the carbon, and an auxiliary spring 
which, in the « ption and quent | 


loss of 






































weight of the carbon, stretches and has its strength 
in proportion to the loss of weight of the 
carbon, as vot for the purposes described. (4) In an 
electric arc lamp, the bination, with a 1 bl 
carbon carrier, of an electro-magnet in shunt circuit 
to the lamp, a pivotted frame forming an armature for 
the said magnet, a drum provided with an escapement 
mounted in the said frame, and a flexible electrical 
conductor wound upon the said drum and carrying 
the carbon carrier, as and for the pu described. 
(5) In an electric arc lamp, the combination, with 
a movable carbon carrier, of an electro-magnet in 
shunt circuit to the lamp, a pivotted frame forming 
an armature for the said magnet, a drum provided 
with an escapement mounted on the said frame, a 
flexible electrical conductor coiled upon the said drum 
an ‘yi e carbon carrier, and a reacting device 
opposed to the attraction of the said magnet, as and 
for the purposes specified. 
412,171. Support ror Spixyinc Sprpies, W. F. 
Draper, Hopedale.—Filed April 22nd, 1887. 
Claim.—{1) A spindle and a bolster case combined 
with independent yielding lateral bearings therein, 
one above the other and surrounding the pintle of the 











spindle, substantially as described. (2) A sleeve whirl 
spindle and a bolster case bined with ind dent 
yielding lateral bearings therein, one above the other 
and surrounding the pintle of the spindle, substan- 
tially as described. 


412,175. Brast Furnace Tor, F. W. Gordon and 
V. O. Strobel, Philadelphia, Pa.—Filed August let, 
1887. 

Claim.—{1) In a blast furnace, the combination, with 

a bell and hopper and actuating beams, and motor 
mechanism for raising and lowering the bell, of a re- 
sisting air cylinder provided with a piston having its 
piston-rod connected to one of said beams, a conduit 
connecting with the two ends of the cylinder and 
adapted to have its connections with the cylinder 
overrun by said piston, a cock in said conduit 

as a means for adjusting the effective conduit area, 

and cocks at the extreme ends of the cylinder, sub- 

stantially as and for the purpose set forth. (2) In blast 





furnaces, the combination, substantially as set forth, 
of the columns D, located in at diametrically 
opposite sides of the furnace t t, beams E, sup- 

y said columns, bell and hopper B C, bell rod 
*, reaching from the bell upward between said beams, 
oscillating beams H and K, connected to said bell rod 
and di between said first-mentioned beams and 
having their centres supported thereby, and motor 
mechanism and a counterbalance connected, “4 
tively, with said oscillating beams. (3) In blast 
furnaces, the combination, with a bell and hopper, a 
bell rod, an oscillating beam connected with the bell 
rod, and motor mechanism for raising and lowering 














the bell through the instrumentality of said beam, of 
a second occilinting beam connected to the bell rod, a 
counterbalance attached thereto, and regulating cylin- 
der L, connected with said last-mentioned beam. (4) 
In blast furnaces, the combination, of a bell and 
hopper, a bell red, and mechanism for raising and 
lowering the bell, of two pairs of columns D, a 
supported thereby and connected to the bell rod, 
counterbalance J, a’ ed to said beam, and air 
cylinder L, disposed between the two columns of one 
of said pairs of columns and connected with said beam. 


419,246. Rock Breaker, M. B. Dodge, San Francisco, 
Cal.—Filed December 22nd, 1887. 

Claim.—A rock er having the fixed and mov- 
able jaws, an excentric or crank-shaft with inter- 
mediate connecting mechanism whereby the movable 
jaw is caused to approach to and recede from the fixed 
jaw, in combination with bearings in which the ex- 








centric turns, each bearing being composed of two 
parts, one of which is rigidly connected to the excen- 
tric rod or plate, and the second yieldingly connected 
to the first by means of bolts and intermediate springs 
so as to present a rigid bearing when the jaws 
approach each other and a yielding or elastic one when 
ey are separated, substantially as described. 
419,248. Pump, G. E. Dow, San Francisco, Cul.—Filed 
June 6th, 1889. 

Cloin.—A pump consisting of an exterior casing 
subdivided by partitions into a suction and crank 
chamber, a discharge chamber, intermediate and inde- 
pendent valve chambers with induction and discharge 
valves, single-acting plungers reciprocating between 
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the suction and each of the valve chambers, a hollow 
crank-shaft and cranks connected with the plungers, 
an oil reservoir with a pipe leading from it into the 
end of the crank-shaft, and a pipe connecting it with 
the discharge chamber, substantially as described. 


419,294. Rock Breaker, J. Spiers and E. H. Booth, 
San Francisco, Cal.—Filed September 27th, 1889. 

Claim.—In a rock breaker having the stationary 
and movable jaws, the plates pivotted midway 
between the top and bottom of said jaws upon the 
inner side of the main frame and having their front 
aone abutting against the stationary jaw, substan- 
tially as herein described. In a rock er having 
stati an ble jaws, the plates J, pivotted 
within the sides A of the machine, and the pins or 
shafts about which they adjust themselves, one edge 


(419.294) 








of said plates abutting against the edges of the die or 
stationary jaw and the other extending upon cach side 
of the movable jaw, substantially as herein described. 
In a rock breaker, the stationary jaw having its upper 
and lgwer ends supported by pivot pins nye my d 
horizofitally through the ends of the side rods G, 
which extend through the rear end plate of the 
machine, puts by which the length of said rods is 
regulated, and removable pins or cotters, whereby the 





opposite ends of said rods are retained upon the pro- 
pins of the stationary jaw, substantially as 
erein described. 


419,310, Five-currer, G. Bogusch, Vallecillo, Mexico, 
and A. Zincke, Llano, Tex.—Filed June 1ith, 1889. 
server pn A oe, ee ty = of 
pivot arms e' orter pivotal portions 
opening ponte yi | a lateral wal ane k on one 
of the shorter pivotal portions and a cutter-head on 
the other, substantially as shown and described. @ 
In - a. — he — pivo' 
er an ng short pivotal portions opening 
me woe § with a lateral bearing-block on one of the 
short pivotal portions and a cutter on the other, the 


419,310) 





detachable arm 15, with the bent portion 16, substan- 
tially as shown and described. (3) A flue-cutter con- 
structed with arms 1, pivotted together near one end 
by a bolt 2, projecting through the bent overlapping 
ends 3 of plates 4, secured to arms 1, and held by a 
nut 5, and having the lateral bearing-block 8 on one of 
the short portions of arms 1 and cutter-head 7 on the 
other, the block 8 and cutter-head 7 attached by 
means of a dovetailed joint 9, and the arms 1 having 
detachable handle portions 10, substantially as shown 
and described. 


419,581. Apparatus ror PorxtinG or Lavine Guns, 
. B. G. A, Canet, Paris, France.—Filed August 21st, 


1888. 

Claim.—{1) The combination, with the gun and a 
shaft connected by gearing with a device for aimir 
or pointing the said gun, of an internally-tooth 
wheel ¢, rotatively connected with the said shaft, 
an excentric ¢, fitted to rotate upon the hub or boss of 
the said wheel, a hand-wheel e’ for rotating the said 











excentric, a toothed pam J, having projections f2 
mounted upon the said excentric, and geared with the 
said internally-toothed wheel, a casing C’, inclosin, 
the said toothed wheel, excentric, and pinion, an 
provided with slots or guide- ager C4, and a guide- 
plate g, provided with slots g’,in which slide the projec- 
tions f? on the said pinion /, and with projections g2, 
to slide in the said slots or guide-apertures C4, 
substantially as and for the pu s set forth. (2) The 
combination, with a gun and a shaft connected by gear- 
ing with a device for aiming or pointing the said gun, of 
an internally-toothed wheel c, rotatively connected 
with the said shaft, an excentric ¢, fitted to rotate 
upon the hub or boss of the said wheel, a hand-wheel 
¢ for rotating the said excentric, a toothed pinion /, 
having projections f2 mounted upon the said excentric 
and with the said internally-toothed wheel, 
rollers /’ being arranged between the said pinion and 





excentric, a casing C’, inclusing the said toothed 
wheel, excentric and pinion, and provided with slots 
or guide-apertures C4, and a guide-plate g, provided 
with slots g’, in which slide the jections #2 on the 
said pinion f, and with projections g?, arranged to 
slide in the said slots or guide-apertures C4, substan- 
tially as and for the purposes set forth. (3) The com- 
bination, with a gun provided with a segmental rack 
or elevating arc, of a shaft carried in bearings in the 
gun carriage or mounting, and connected by gearing 
with the said segmental rack or elevating arc, an 
internally-toothed wheel rotatively connected with 
the said shaft, an excentric arranged to rotate upon 
the said shaft, and a tooth pinion mounted upon the 
said excentric, but preven from rotation therewith 
and geared with the said internally-toothed wheel, 
substantially as and forthe purpose sect forth. (4) The 
combination, with a gun and a segmental rack or 





———— 


elevating are secured thereto, of a shaft a, carri 
bearings in the gun-mounti. azar & 
the sald shaft and geared thetgh qe ooh xed on 


and rough t! 
b* with the said elevating arc, an we toothed whee 


wheel c, rotatively connected with the said shaft, 
excentric ¢, to rotate upon the said shaft « 
pinion /, having projecti ited upon the pod 
excentric and geared with the said internally-toothed 
wheel, a casing C’, inclosing the said toothed wheel, 
excentric, and er and provided with slots or 
guide-apertures C4, and a guide-plate y, provided with 
slots g’, in which slide the projections ¢2 on the inion 
ft, - = ee » arranged to slide in the 
said slots or guide- ures C4, substa: 

for the purpose set forth, maenly as ond 


419,642. InsuLator ror Execrric Wires, J. 
Cesta ths tae we eage Filed July 8th, 1889, 
‘taim.- n an insulator support, the combi 
of two pivotted jaws having (oil cuter ends a = 
ous devices acting only-upon the pivotted ends 
of said jaws to force their outer or free ends together. 
(2) An insulator support isting of a rigid jaw 
adapted to be attached to a fixed object, a movable 
jaw i thereto, and cheney Govtene carried by 
the fixed jaw and bearing upon the pivotted jaw to 
normally clamp the two together. (3) An insulator 
support for electric wires, consisting of two votted 
jaws, a collar adapted to move over the pivotler ends 
of said jaws to clamp them together, and an insulating 
piece made in two. parts clamped together between 
the said pivotted jaws to hold the wire. (4) An insu 
later support for electric wires, consis of two 














pivotted jaws, a collar adapted to move over the 
ivotted ends of said jaws, a spring to normally force 
the collar over said ends to clamp them together, and 
an insulating piece made in two = clamped together 
between said pivotted jaws to hold the wire. (5) An 
insulating piece for electric wires, formed of two 
similar pieces of insulating material—the two pieces 
thereof being adapted to be clamped together—having 
agroove to contain the wire and having correspond- 
ingly irregular abutting surfaces to prevent said sur- 
faces slipping upon cach other when the parts are 
clamped. 
419,692. Sasn Fastener, D. 0. Livermore, Los Gatos, 
Cal.—Filed September 26th, 1889. 

Claim. — (1) The combination, with the spring 
actuated bolt, the lever engaging the bolt, and pro- 
vided with journals, of the plate having ears provided 
with curved slots, forming open bearings for the 
journals, and aes a cam surface to prevent dis- 
placement of the lever, substantially as described. (2) 





The combination of the spring actuated bolt having a 
perforation, the lever provided with a hooked end to 
engage said perforation and having journals, and the 
plate provided with ears having curved slots forming 
open oostngs for the said journals, substantially as 
described. 


419,702. Sprinc Hawmer Device, J. L. McKee, Cort- 
land, N.Y.—Filed January 21st, 1888. 

Claim.—{1) In a foot-power hammer, the combina- 
tion, with the treadle and pivotted handle thereof, of 
the adjustable yoke attached to said handle, an adjust- 
able standard connected to the base plate, and a spring 
whose ends are so connected, res) ively, to the yoke 
and standard that the tension of the spring may be 
adjusted as required, substantially as specified. (2) 





In a foot-power } , the bination of the 
ivotted handle, the ommaess I, the treadle 
bi K O, the standard 2, connected to the base, the yoke 
1, attached to the handle, the spring @ one end of 
which is attached to the yoke and the other end to 
the standard, and means for adjusting the tension of 
the spring, substantially as specified. 


419,883. Dri, F. H. Richards, Hartford, Conn.— 
Filed December 6th, 1888. 

Claim.—(1) A drill provided with cutting lips adapted 
to operate by rotation and having a shank with a 
conical threaded portion to engage a epevempondingly 
shaped threaded recess in the drill spindle, the part of 
the drill immediately adjoining the larger end of the 
threaded portion being of a diameter equal to or less 
than that of such end, substantially as and for the 
purpose specified. (2) A drill provided with cutting 
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lips adapted to operate by rotation and having ashank 
with a conical screw-threaded portion, the part of the 
drill immediately adjoining the larger end of the 
threaded portion being of a diameter equal to or less 
than that of such end, in combination with a spindle 

ndingly bored and threaded to receive the 
et portion of the shank and to drive the drill 
by a pressure on both sides of the thread on said 
shank, substantially as and for the purpose shown. 
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i ata 
“¢ AND CONCENTRATING LIQUIDS BY 
HEATING om 


By Joun G. Hupson, M. Inst. C.E, 

Introductory.—Although the method of heating which 
forms the subject of this paper is employed in many 
manufacturing processes, the information available as to 
the design of the apparatus needed, and the duty and 

fficiency to be expected from it, is very scanty indeed, 

pr what does exist is mostly scattered through the pro- 
ceedings of various technical societies, and not given in a 
form suited for ready reference or application. This being 
the case, it is believed that a short consideration of the 
general principles involved, followed by an outline de- 
scription of the principal types of apparatus in use, with 
gome data of the duty obtainable from them, will prove 
acceptable to many engineers and other users of such 
apparatus. What follows is based principally on expe- 
rience of the various types of apparatus used in the manu- 
facture of sugar, and on observations and data collected 
by the writer over a series of years, to serve as a guide in 
designing plant for this industry. It is believed, however, 
that any information given will not on this account be 
less generally serviceable, as the industry in question 
probably employs steam heating apparatus more exten- 
sively, and in a greater variety of forms, than any other; 
indeed it would be difficult to name any type of steam 
heater or evaporator that it does not employ. 

Use of steam im sugar processes.—The process of 
making sugar from the juice of the sugar cane or sugar 
beet may be broadly stated as consisting, after a purify- 
ing process, in concentrating the juice to about one-tenth 
of its original volume, the results being a supersaturated 
solution capable of yielding sugar crystals. Su 
refining may similarly be described as the reduction of 
the raw sugar, by melting it in about its own weight of 
wate, to a solution sufficiently limpid to pass through 
the filters employed to remove the impurities, and 
subsequently evaporating the bulk of this added water, 
the result being a supersaturated solution, as in the last 
case. From this summary it will be seen that concen- 
tration produced by evaporation plays a leading part in 
sugar processes. In modern factories it is now effected 
by steam heat throughout, to the exclusion of the older 
method of applying direct fire heat, wholly or in part; 
and in refineries steam is exclusively and universally 
employed. The steam exhausted from the various 
engines provides a considerable proportion of the steam 
needed, and is used at a pressure of 5]b. to 15]b., the 
engines being proportioned to give the necessary power 
when working against this back pressure. By this 
method of working the engine-power is obtained for the 
expenditure of only the heat equivalent to the work 
done, corresponding with about 2}1b. steam per indicated 
horse-power per hour, plus any loss by radiation and 
leakage. This is the casé no matter what type of engine 
is employed, and it explains the general use in this 
industry of the simplest non-condensing engines. In 
refineries any supplementary supply of steam needed 
from the boilers is generally passed into the low-pressure 
main through a reducing valve, and the uniform pressure 
of steam thus maintained for heating purposes tends to 
uniformity in working and quality of product. In sugar 
factories this arrangement of the supplementary supply 
is also adopted, but less commonly, one reason being 
that some of the cleaning processes involve the sharp 
ebullition only effected by steam of full boiler pressure. 
For the treatment of sugar solutions in their various 
stages of concentration different types of apparatus are 
needed, and they have been perhaps unnecessarily 
multiplied to meet the ideas of various users and the 
customs of different countries. Sugar solutions are also 
very susceptible to injury by exposure to a high tem- 
perature, the injury being sometimes stated as roughly 
proportional to the product of the excess heat by the 
time of exposure. It also increases with the density of 
the solution. The ill effect of the heat is to reduce by 
inversion the proportion of crystallisable sugar, and to 
impair the colour. These considerations have led to 
numerous devices for effecting the concentration rapidly 
at a comparatively low temperature, and with an exposure 
of a minimum volume of the solution to the action of 
the heat at one time. 

Efficiency of the heating surface.—In the following 
remarks on the conditions related to the efficiency of the 
heating surface, the term efficiency will of course be 
understood to apply only to the amount of work done in 
a given time per unit of surface, and not to any economy 
of steam in proportion to the work done. In this last 
respect all the various types of apparatus are practically 
equal, subject only to the limitations referred to below. 
The most efficient evaporative surface is that which 
transfers the greatest quantity of heat from the steam on 
one side to the liquid on the other, the weight of steam 
used bearing a constant ratio to the heat so transmitted. 
Thus an eflicient heating apparatus would be equall 
efficient as a condenser; in fact, the two are identical, 
except that the heat transmitted is the useful agent in 
the one and the waste product of the other. Efficiency 
of the heating surface is therefore advantageous only as 
reducing the first cost, weight of, and space occupied by 
an apparatus, but does not directly reduce the cost of 
working. This definition of efficiency neglects any 
accidental losses of heat by radiation, or in steam blown 
to waste with the water of condensation, also of any 
small economy to be effected by so arranging the appa- 
ratus that the water is discharged at a lower temperature 
than the steam from: which it is condensed. It also 
applies only to individual or “single effet” apparatus, to 
the exclusion of double, triple, or other ‘‘ multiple effet” 
systems of evaporations, by the use of which ie weight 
of steam needed is reduced to a fraction, the value of 
which may be roughly stated as unity divided by the 
number of vessels forming the series, Coming now to a 
consideration of the conditions on which efficiency as 
above defined depends, the subject naturally divides itself 
into two parts:—First, the action of the steam in impart- 





ing heat to the heating surface; and, secondly, that of 
the liquid in taking up the heat so imparted. 

Action of the steam side of the surface.—The most im- 
portant point to notice as to the steam is, that it is not 
wholly composed of water vapour capable of complete 
condensation but invariably contains in addition a larger 
or smaller proportion of air, and occasionally of some 
other fixed or incondensible gases. The presence of such 
fixed gases is probably the reason of the anomalous 
results frequently experienced with steam heating appa- 
ratus, and is not usually sufficiently taken into account in 
their design. With pure steam capable of complete 
condensation, the form given to the heating surface 
would be a matter of little moment, and the heating 
would proceed with constant efficiency so long as the 
pressure of steam was maintained and the water of con- 
densation continuously removed. As each particle of steam 
condensed on the surface, fresh steam would rush with 
great velocity to fill the void so formed, and impinging 
violently on the surface, would act in the most effective 
possible manner, and provide all necessary circulation. 
The only point needing attention would be the disposi- 
tion of the surface, so as to cause the water of condensa- 
tion to leave it as quickly as possible, and thus avoid the 
presence of a layer of water, which would to some extent 
shield the surface from the impact and full action of the 
steam. The presence of any fixed gases altogether alters 
the conditions to be met. The steam condensing on the 
surface causes, as before, a current of the mixed vapour 
towards it, but of this mixture only the water vapour can 
condense, and the air must tend to accumulate in the 
neighbourhood of the heating surface, and hinder the 
heating action. The only way of avoiding this conclu- 
sion is by accepting a theory sometimes put forward, 
that gases inter-diffuse with such extreme rapidity as to 
produce a homogeneous mixture throughout the steam 
chamber and any other spaces in connection with it, even 
back to the boiler furnishing the steam. Such a view, 
however, is discordant with observed facts, and requires 
a speed of diffusion at least in excess of that of the steam 
flow, which itself is often more than 100ft. per second. 
To secure a fair degree of efficiency notwithstanding the 
presence of these fixed gases, it becomes necessary to 
cause the steam to pass continuously in one direction 
over the surface, so as to sweep them forward towards 
the outlet, and at this point to provide for their removal 
in addition to that of the water, It is in this respect 
that every one of the innumerable forms of trap used 
for voiding the water fails to meet the full require- 
ments of the case. The air being of the same 
temperature as the steam, not differing greatly from 
it in weight, nor wholly separated from it, it does 
not seem practicable to design a trap capable of dis- 
criminating between them, and automatically retaining 
the steam and discharging the air and water. That a 
heating apparatus will work more or less efficiently with 
an ordinary trap would seem to be due, first, to the fact 
that practically all traps leak more or less; and secondly, 
that the freshly condensed water probably absorbs air 
with considerable avidity. To obtain a high efficiency it 
is necessary to make special provision for the removal of 
the air, or rather of that portion of the contents of the 
steam chamber containing the largest proportion of it. 
This may be done by arranging for an adjustable leakage 
through the trap, or a separate outlet or byepass, to blow 
through continuously to the necessary extent. Another 
method is to employ a pump to discharge the water, 
having a sufficient margin of capacity to also extract the 
air; but this method, though common where the heating 
steam is below atmospheric pressure, is rarely otherwise 
used. An ordinary engine condenser affords a familiar 
example of the necessity of providing for the removal of 
the air as well as the water, and reference may be made 
to an interesting paper read by Mr. Hamilton before the 
North-East Coast Institution of Engineers and Ship- 
builders—vol. v., 88-89—dealing with the principles 
which should govern the design and capacity of an air- 
pump required to produce a given vacuum under given 
conditions. In this paper, which is the only intelligent 
examination of the subject with which the writer is 
acquainted, the author gives data as to the proportion 
of air found in rain, spring, sea, and other kinds of water. 
He states that it may vary from 2} per cent. by volume in 
rain water to as much as 10 per cent. in some spring 
waters, but that these are exceptional extremes, 4 per 
cent. being a fair average, and in his paper he adopts 5 
per cent. as a safe basis for calculation. This isa very 
small proportion by volume, when the water is expanded 
into steam, even after allowing for the also considerable 
expansion of the air by heating; but as already shown, it is 
important by reason of its being cumulative, unless means 
are taken to remove it. Another writer, Mr. Chas. Lang, 
has touched on the same subject in a paper read before 
the Engineers and Shipbuilders in Scotland—p. 279 of vol. 
for 88-89 — describing some evaporation experiments 
with a Weir’s feed-heater Exceptionally high rates of 
transmisson were obtained, reaching a maximum of 
1334 units per hour, per square foot, per degree of tem- 
perature difference. Mr. Lang ascribes this good result 
to the provisions made for producing a forward current 
in the steam tubes, to get rid of the air. This was 
attained in the case in question by constricting the out- 
let end of each tube so as to insure the discharge taking 
place into a lower pressure than that existing within the 
tube itself, and so insuring a forward current in each 
tube. The necessity of sweeping any air forward towards 
the discharge outlet, points to using the heating steam in 
tubes or other channels having a cross section small in 
proportion to the volume of steam passing; and as this 
volume is a constantly diminishing one, the cross section 
should also, strictly speaking, be correspondingly reduced 
towards the outlet. In practice this is sometimes 
approximately effected by causing the heating steam to 
pass to and fro the apparatus through successive 
sections of the heating surface, each section con- 
sisting of fewer tubes than the previous one. As 
might have been anticipated, heating surface so arranged 





is found to have a higher efficiency than surface simply 
enveloped in a large 'y of steam having no definite 
circulation. Another less perfect but still efficient form 
is a long tube of uniform cross section, and Peclet gives 
the result of Laurens and Thomas’ evaporation experi- 
ments with tubes 1°36in. external diameter, as 948 units 
transmitted per square foot when the length was 138ft., 
and 1120 units when 52°5ft. These rates of transmission, 
though high, are probably understated, being apparently 
based on the steam pressures at entry, which were 30 lb. 
and 15 lb. respectively, without any allowance for a differ- 
ence of pressure at the opposite end of the tube. With 
tubes having so great a length in proportion to their dia- 
meter, and evaporating at such high rates as 62°4 Ib. and 
40:2 lb. of water at 212 deg. per square foot per hour respec- 
tively, the velocity of the steam must have been unusually 
high, and the difference of pressure needed to produce it 
have amounted to several pounds. An interesting and in- 
structive case came under the notice of the writer a few 
years ago. A tubular concentrator was sent abroad in which 
the liquor was to fill the tubes, and the steam occupy the 
space round them. The steam being below atmospheric 
pressure, a pump was provided to withdraw the water 
and air, and the connecting pipe to this pump left the 
steam chamber just below the point at which the steam 
entered it. This was done for convenience, and under the 
belief that the steam chamber would containa homogeneous 
mixture of vapour and air, rendering the position of the 
pump’s suction a matter of indifference. On setting the 
apparatus to work abroad, however, the engineer could not 
obtain anything approaching a satisfactory ebullition, and 
assuming that the pump withdrew the steam as fast as it 
was admitted, he shifted the pipe connecting with the pump 
to the opposite side of the chamber, with the idea of caus- 
ing a current of steam across the tubes. As the capacity of 
the pump was at most some 1 or 2 per cent. of the volume 
of steam entering, the rationale of the alteration was 
faulty, but the result was all that could be wished, and no 
more trouble was experienced. The case was a mystery 
at the time, and it was assumed that other alterations 
must have been made simultaneously, but looking back 
the writer has no doubt that the original position of the 
pipe favoured the accumulation of air, whilst the new 
position enabled the pump to withdraw vapour largely 
mixed with air. 

Action on the liquid side of thesurface.—W hen theaction 
of the liquid in taking up heat from the heating surface is 
examined, the most important point to notice is that the 
transmission of heat by conduction amongst the parti- 
cles of the liquid is so small as to be negligible, and that 
convection must be relied on. The principal element of 
efficiency is therefore a sufficiently rapid circulation, or 
movement of the liquid over the heating surface, and this 
is specially important when heating without ebullition. 
The mere rising of the particles of the liquid, heated by 
contact with the heating surface, and still more that of 
the bubbles of steam, will cause a certain amount of 
circulation, or rather movement, but it will be of a 
confused and comparatively inefficient character unless 
the design of the apparatus is such as to favour 
the setting up of a continuous current in one direction. 
Such a current may be insured by providing a channel 
nearly or quite free of heating surface, through which a 
downward current of solid liquid can flow to supply the 
upward current rising from the heating surface. Mr. 
Thornycroft’s new water-tube boiler is an example of 
this principle carried out to its fullest extent, external 
pipes being provided for the downward flow; and some 
such provision, of a more or less perfect character, will 
be found in most successful apparatus. Liquids heavier 
than water, due to sugar or other solubles in solution, 
take up heat less readily than water does, doubtless on 
account of their reduced limpidity, amounting to viscidity 
at high densities impairing the circulation. This in- 
fluence is very marked in the later stages of concentra- 
tion of sugar solutions. 

General theory of heat transmission.—If the views put 
forward are correct, it follows that the quantity of heat 
transmitted by a given surface is largely dependent on 
the quality of the circulation as regards both the heating 
steam and the heat-receiving liquid in contact with its 
opposite sides. The comparative neglect of this impor- 
tant factor explains the anomalous and conflicting data 
on the subject furnished by the general run of text-books. 
These are usually based on the assumption that the 
transmission of heat per unit of surface is directly pro- 
portional to the difference between the temperatures of 
the steam and the liquid, for either heating or evapora- 
ting; but greater for the latter than the former in the 
proportion of about two to one, the difference being 
rightly considered due to the more active motion caused 
by the ebullition. This unsatisfactory state of things is 
to be ascribed to the information given being necessarily 
based on very incomplete experimental data relating to 
a few isolated experiments. 

Hagemann’s experiments.—In this scarcity of infor- 
mation a welcome contribution to the subject is to be 
found in the published results of a valuable and extensive 
series of experiments made in 1883 by Mr. G. A. 
Hagemann, a Danish engineer in charge of the Govern- 
ment sugar factories. These are not as widely known as 
they deserve to be, though an abstract translation may be 
found in the “ Proceedings” of the Institute of Civil 
Engineers, vol. 77, 83-4. The experiments dealt prin- 
cipally with the heating of water, and show the effect 
of varying the temperatures of both the steam and the 
water over a considerable range, and specially, with the 
effect of different speeds of flow for the water, over the 
heating surface. Mr. Hagemann’s apparatus consisted, 
for the heating trials, of a vertical brass tube, 37in. long, 
Qin. external diameter, and in. thick, surrounded by a 
steam jacket, arrangements being made for passing 
water of various temperatures upward through the tube 
at various speeds, and heating same by supplying the 
jacket with steam of various pressures. In the earlier 
trials, the temperatures of the heated water taken at 
the mouth of the tube were irregular, and discordant 
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with those taken in the tank receiving the water. This 
was found to be due to the water in the tube having 
zones of varying temperature, the highest being at the 
periphery. A remedy was found in inserting another 
tube, l}in. external diameter, with closed ends, con- 
centrically within the first, leaving an annular passage 
for the water. 
(To be continved.) 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Persia: Trade of Tabreez in 1888-9.—There has been a 
falling off in the local trade. Imports decreased by 
£245,912, or 27 per cent. Of the total amount, 64:7 per 
cent. was cotton and woollen goods from Manchester and 
Bradford. The construction of towns in this country is a 
matter of the greatest importance, and must be attended to 
before any other reforms. The Persian Government has two 
schemes under consideration—the road from the Bayazid 
frontier, vid Khoiana Tabreez to Casvin and the capital; 
and the Astara Ardebil road. Experienced European engi- 
neers are surveying these roads, and drawing up preliminary 
reports as to the probable cost of construction. If these 

emes are carried out, Azerbarjan will be easier of access 
for commercial purposes from the Black and Caspian seas. 

Persia: Trade of Bushire in 1888.—Owing to an abundant 
harvest there was an undoubted improvement in trade at the 
South Persian ports; imports into Bushire decreased by 
£86,013, or 14 per cent. British imports decreased by £14,927, 
or 4-35 per cent., and increased in proportion of the whole 
from 49-7 to 53-1 per cent. British shipping entering the 
port amounted to 93,555 tons, forming 95-7 per cent. of the 
whole. Owing to the action of the copper syndicate in 
maintaining prices at a high level, profitable import was im- 
possible, and the stocks in hand in Persia appear sufficient 
to meet present demands. An active competition has been 
going on in the markets of Bushire and Busrah between 
American and Russian petroleum. The cheapness of the 
latter enables it to compete against the superior American 
qualities. The most important event of the year was the 
throwing open of the river Karoon as far as Ahwaz to vessels 
of all nationalities, the ulterior object being the development 
of the shorter route for traffic between the sea and Central 
and Northern Persia, and at the same time to open up to 
trade the grain growing districts contiguous to the route. 
The success of the project must largely depend upon the 
measures adopted by the Persian Government to improve 
roads, secure their safety, remove restrictions and taxation, 
and allow commerce fair play generally. 

Siam: Trade of Bangkok in 1888.—Imports into Bangkok 
increased by £154,295, or 9°3 per cent. over 1887. British 
shipping entering the port increased by 26,585 tons, or 13-3 
per cent., and its _ of the whole from 60 to 63 per 
cent. Kerosene decreased by 2570 cases, or 1°9 per cent., 
and in value from ds. 4°04d. to 5s. 3-92d. per case. Russian 
oil has come upon the market in considerable quantities, 
and will keep down the price of American, to which it seems 
to be equal in illuminating power. Iron, steel, and machinery 
decreased by £6015, or 28-9 per cent. The Siamese Govern- 
ment has entered into an arrangement with an English firm 
for a complete railway survey for lines to Chiengmai and 
other eastern and northern provinces of Siam. The work 
is being rapidly carried out, and it is hoped will shortly be 
completed. During the year a tramway company and a 
steam ferry company commenced working in the capital. 
They are both useful for improving the means of locomotion, 
and should, if well managed, prove remunerative. 

Spain: Trade of Barcelona in 1888.—The course of com- 
merce and trade during the year was disappointing, in spite of 
the reduced tariff on imports. British imports decreased b 
£1,283,359, or 53°75 per cent. under those of 1887. British 
shipping entering the port decreased by 22,379 tons, or 7°85 
per cent.; and in proportion of the whole, from 17-8 to 13°75 
per cent. Coal, coke, and fuel increased by 11,448 tons, or 
2°95 per cent., and decreased in value by £5819, or 1-2 per 
cent. Coal from Great Britain amounted to 303,755 tons, 
valued at £1 5s. per ton. This was a reduction of 36,683 tons, 
or 10°8 per cent. under 1887, and the value also was less. 
Coke and charcoal to the amount of £15,348 were imported 
from Italy. Hardware, principally from Germany, increased 
by 3600 tons, or 353 per cent. Machinery, principally from 
Belgium and Germany, increased by 354 tons, or 10°75 per 
cent. Metals decreased by 878 tons, or 6 per cent. A certain 
activity has taken place in Catalan manufacturing industry. 
Great jealousy is excited by bridges or vessels being con- 
structed by other than native industry and material. At San 
Juan de Abadesas the coal mines are flourishing, but the out- 
put does not restrict the imports from England, though it is 
generally used in the factories and gasworks of Barcelona. 
A line of railway is to be constructed between Valladolid, 
Barcelona, and Tarragona. At Berga, in the north, a fine 
canal—constructed by local contributions—has been opened. 
Near Berga, in the higher Llobregat, they are improving 
and repairing the open drain, for irrigation, by an exten- 
sion of three miles and a quarter. A trial has been 
made of a machine for decorticating textile plants, 
called the ‘‘ Vencedora,” which appears to be superior to any 
yet invented in Spain. The work done by the machine was 
to clean in ten hours 4250 lb. of fibre, the loss being trifling. 
A new and simple machine called the Borras for decorti- 
cating ramie has been brought out. It is of two sizes, the 
larger one costing £200, while the well-known Favier 
machine costs £400. The smaller and cheaper machine is 
portable, and decorticates in one day a minimum of 1763 lb. of 
ramie stalks, which produce 25 per cent. of ribbons without 
injuring the fibre. The machine is solidly made, and can be 
worked by three young men. Very little improvement has 
taken place at the harbour, none of the projected plans having 
received the attention of the authorities. The International 
Exhibition held here, and the first ever seen in Spain, has 
been the means of bringing to light the mineral riches of the 
country, which otherwise would have had no outlet through 
the great difficulty of transport. Although British products 
come fourth in order of merit, the British section was by no 
means in keeping with our character as a great commercial 
nation; yet the exhibits were good, of first-rate quality, and 
were articles rather of use than ornament. In the machinery 
gallery and in the palace of agriculture our machinery bore 
off the palm, being according to the report, ‘all very notable 
and worthy of studying by Spanish capitalists and manufac- 
turers.” The result of advertising here, as done by English 
books which lie on a table at the consulate, is not very suc- 
cessful. Not being in Spanish, very few persons ever look at 
them. The most successful way of making things known in 
Barcelona is sending out samples of all kinds of machinery, 


&c., to be exhibited to the public, with description, price, and 
all particulars. 

Spain: Trade of Bilbao in 1888.—British shipping entering 
Bilbao decreased by 542,425 tons, or 2°12 per cent., and its 
proportion of the whole from 76 to 70°6 per cent. British 
coal decreased by 3509 tons, or 2°45 per cent. Coke increased 
by 29,135 tons, or 16°35 percent. Petroleum amounted to 
8032 tons. Foreign exports of iron ore decreased by 578,875 
tons, or 13-9 per cent. The proportion exported to Great 
Britain rose from 68-47 to 69°09 per cent. Pig iron increased 
by 17,534 tons, or 15 per cent. The mining railway lines 
inside the port are: The Triano Railway, conveying and 
shipping one-third; The Orconera Railway, conveying and 
shipping one-fourth; the Bilbao River Railway Company, 
aa in 1888 conveyed and shipped one-fifth of the ore ex- 
ported ; the Franco-Belge Railway, conveying and shipping one- 
seventh; the remainder was shipped by the Regato Railway and 
the different depdts of ore along the river. Some of the best 
iron mines are becoming exhausted in the immediate vicinity 
of the port, but Biscay is an ‘‘iron country,” and in a few years 
will be intersected with a network of railways communicating 
with Bilbao. Consequently there is no reason to fear any 
sensible diminution of the export of iron ore at present. The 
Vizcaya Ironworks has completed the construction of 141 
coke ovens, which are expected to produce from 250 to 300 
tons a day for their own consumption. The Harbour trust 
works unremittingly in the interests of the port; several 
additional improvements have been made, including a supply 
of powerful steam cranes for loading and discharging. An 
event of importance was the new era of industry inaugurated 
by the concession to Bilbao of three men-of-war for the 
Spanish Government. It is probable that as capital and 
material are available to any extent on the spot, and foreign 
artisans, when required, are always at command, that Bilbao 
in the course of a few years will regain its former celebrity 
for shipbuilding. There is not any aversion to the assistance 
and participation of foreigners in developing new sources of 
industry and trade. The recent union of C. Palmer and Co. 
with M. Martinez de la Rivas for the construction of the 
Spanish cruisers, and the contract for the port works con- 
ceded to a French firm, Felix Allard and Co., are notable 
instances—amongst many others—that in these days of keen 
competition the Basque provinces should not be lost sight of 
as a field for British enterprise, 

Spain: Trade of Santander in 1888.—Foreign imports 
into Santander increased by £123,836, or 13°35 per cent. 
British imports by £71,502, or 22°15 per cent., and their pro- 
portion of the whole from 34-9 to 37°6 percent. British ship- 
ping entering the port decreased by 17,761 tons, or 20-7 per 
cent., and in proportion of the whole from 16-75 to 13°25 per 
cent. French and Spanish shipping increased. Coal increased 
by 24,730 tons, or 47 per cent., decreasing in value from 
17s. 1}d. to 16s. Of. per ton. Copper and its alloys increased 
by 4 tons, or 3°3 per cent., and decreased in value from £105 
to £104 Os. 8d. per ton. Iron and steel manufactures 
decreased by 6664 tons, or 23 per cent., and in value by 
£8220, or 20°55 per cent. Machinery decreased by 97 tons, 
or 19°4 per cent., and increased in value by £300, or 1:15 per 
cent. Exports of iron ore increased by 3300 tons, or 7°15 per 
cent., and decreased in value from 7s. 45d. to 7s. 38d. per 
ton. Of late years much has been said and written about 
the supposed decline of British trade abroad, and the suc- 
cessful competition of Belgium, France, Germany, and the 
United States. The commercial progress of those countries 
has been accompanied by a corresponding movement, or, at 
least, the maintenance of the usual preponderance on our 
part. In exports to Spain, Great Britain is far ahead of 
Belgium, France, and Germany in copper, iron, and steel 
manufactures and machinery. 

Spain: Deep water docks at Cadiz.—The United States 
Consul at Cadiz reports: There is a scheme on foot for the 
construction here of deep water docks sufficient for 100 large 
ocean steamers. In connection with this scheme the rail- 
way company is to run trains from Cadiz to London in fifty- 
two hours, and the steamship company is to send a vessel a 
week to New York and South America. The maximum tariff 
for dock privileges reduces the present cost of loading and 
discharging ships by 50 per cent. Plans and specifications 
have been prepared, and the workis expected to be completed 
in two years. The company is composed of the Andalusia 
Railway Company, the English Dock Company, the Spanish 
Transatlantic Steamship Company, and some local capitalists. 
The capital is fixed at £1,000,000 

Spain: Mining in Garrucha.—There is at Palomares a 
copper matt works in construction belonging to an English 
company. In the Sierra of Bedar are many important 
deposits of iron, very superior in quality, The principal 
mines are divided between an English and a French company. 
The former is opening out the mines and making works of 
investigation, and there is some prospect of a railway to the 
port of Garrucha being constructed by an important financial 
house in London. The French company has constructed a 
wire rope tramway nine miles long, from its mines to the 
sea; it has already brought down 60,763 tons of ore, of 
which in the last four months of 1888, there was shipped to 
America 11,420 tons, none containing less than 62 per cent. 
of metallic iron, and all being practically free from phos- 
phorus and sulphur. If the railway from the mines to the 
port be constructed, the exportation of iron ore will not be 
less than 500,000 tons annually. There are fourteen lead and 
silver smelting works in the district; when they are all in 
operation the production is from 28,000 to 30,000 tons of lead 
and silver, the proportion of the latter being 900z. to the 
ton, but many have suspended work, and the production in 
1888 was but 20,549 tons, of which 13,468 tons, or 657 per cent., 
was shipped to England, and the remainder to France. 

Spain: Trade of Malaga in 1888.—The trade of Malaga in 
1888 showed little or no improvement over that of 1887. 
British shipping entering Malaga decreased by 4721 tons, or 
28-2 per cent., and in proportion of the whole from 18:1 to 
11°35 per cent., the latter owing to the large increase in 
Spanish shipping. Among the imports were coals and coke, 
32,000 tons; iron, bar and pig, 1105 tons; machinery, 850 
tons; mineral oils, 16,432 tons; railway material, 52 tons; 
tin bars, 18 tons; tin plates, 147 tons; zine bars, 42 tons. 
This report, No. 627, contains a list of the names and addresses 
of the principal importers of British goods. 








INSTITUTE OF MARINE ENGINEERS. 


THE annual general meeting of the Institute of Marine Engineers 
was held in the Langthorne ms, Stratford, on Saturday, the 
29th ult., Mr. J. McFarlane Gray, vice-president, in the chair. 
After a brief address by Mr. Gray, the business of the evening was 
entered upon, and the honorary secretary read his report and 








tary 
balance-sheets. He reviewed the history of the Institute during 











the first year of its existence, and briefly referred to the initial work 

of the organising committee. 

The honorary secretary embodied in his report a recommendation 
of the Council to the effect that:—‘‘ The addition of honorary vice- 
presidents to the existing orders of membership: The object is to 
admit of the election of well-known gentlemen of position who are 
interested in marine engineering, and whose sympathies are in the 
direction of the pi and advancement of marine engineers in 
everything that tends to greater efficiency and economy in the 
working of steamshi It is proposed to invite the special atten. 
tion of several prominent steamship owners to the claims and grow- 
ing influence of the Institute, with a view to securing their co-opera- 
tion and help towards erecting or purchasing a building, which may 
be fitted with class and lecture rooms, and other arrangements 
calculated to give our young engineers opportunities of improving 
their minds, and better fitting them for their increasing re- 
en These recommendations were adopted. Mr, 

cFarlane Gray gave an interesting address on “The Future 

Objects and Aims of the Institute,” and read extracts from a paper 
he had prepared and read some years previous, and which bore 
upon the thoughts he had given expression to, He impressed upon 
the meeting that in order to retain our national supremacy in the 
merchant navy, very great efforts would require to be made, as 
other nations were doing their utmost to train up their young 
em yore at considerable cost, with a view to bring them forward 
well equipped for taking positions requiring technical and scien- 
tific knowledge, coupled with practical experience. 

After an adjournment Mr. G. W. Manuel, the new President 
entered upon his duties and gave his opening address, in which he 
said that he looked back with no small surprise on the amount of 
work which had been accomplished during the past year. The 
amount of vitality which was evidently in the members he looked 
upon as very great, and therefore he augured well for the second 
year upon which the Institute had entered, and it would be a great 
pleasure to him to occupy the position to which he had been 
elected. He pressed home upon all the necessity of think- 
ing out the various questions connected with marine engines 
and boilers, and the various machines now fitted in the 
new steamers, for electric lighting, refrigeration, &c. The Insti- 
tute would become a power in the land for bringing forward 
the claims of marine ye to a higher training being insisted 
upon before they are allowed to enter upon duties in the engine- 
rooms of steamers even in junior capacities. He pointed out that 
the duties of engineers would now rest more and more upon 
watching closely in the direction of increasing the efficiency of the 
machinery placed in their care, and give double attention to the 
most economical way of conducting the work of the machinery 
department of steamships, not only the main engines and _ boilers 
but the auxiliary engines and machines. Mr. Manuel closed by 
giving the following data showing the progress made during fifty 
years in the steamers of the Peninsular and Oriental Steam Naviga- 
tion Company. 

Comparison of the Peninsular and Oriental steamers from the year 
1837 to 1887, showing the progress made in fifty years, and which is 
chiefly due to the improcements in the machinery, along with form of 
vessel better adapted for easy propulsion. 
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You will see from the figures the speed and size of vessels has 
been ually increasing, and that the last move has been a very 
considerable one, and it will be a question more for the shipowner 
than for the engineer as to how far the increase shall be carried. 
In the year 1837 steamers were built about five times as long as 
they were broad; this —— of length to beam gradually 
increased to 10 to 1 in 1874, after which the ratio slowly decreased 
to between 8 and 9 tc 1, the present proportion. ; 

Mr. H. E. Lester and R. Leslie then addressed the meeting on 
the subject of erecting a building for the Institute to enable the 
plans which had been laid down by the Council being carried into 
effect—class and recreation-rooms, lecture hall, and rooms in which 
young engineers, strangers in port, could find accommodation at 
reasonable rates. It was stated that a sum of not less than £10,000 
would be required. Mr. Lester offered to start the building fund 
by a donation of £10, and £10 more for the purpose of convening 
a meeting at which the claims of the Institute could be laid before 
an influential audience with a view to raise funds for a building to 
embrace all the objects aimed at. Messrs. L. P. Conbro and 
J. D. Churchill each offered £10, Alderman G. W. Kidd £10 10s., 
and Mr. H. W. White £5. The President, Mr. Manuel, considered 
that the offer of Mr, Lester, added to his er, was a good 
one, and he would be pleased to add £20 to the donations already 
promised. 

= meeting was brought to a close by a vote of thanks to tho 
President. : 

At a meeting of this Institute on April Ist, the adjourned dis- 
cussion on the ‘‘ Friction of Screw Propetling Engines” was resumed, 
The meeting was presided over by Mr. L. P. Conbro. ‘The pro- 
ceedings were opened by the honorary secretary reading a report 
of tue meeting held on the 4th March, when the ore itself was 
read. Mr, Brett read a short paper in extension of his original 
saper, with special reference to experiments on friction, and the 
best systern of lubrication. The meeting closed with the usual 
votes of thanks. The honorary secretary announced that on the 
15th April, at 7.30, a paper by Mr. J. Thomas, honorary member, 
would be read, on the ‘ Blowing up of the Old Dock Wall,” where 
the new entrance at Royal Albert Dock wasmade. And afterwards 
on the same evening, a paper on ‘‘ Paddle Engines,” by Mr. G. W. 
Buckwell, member, would be read. 








Rorat Ixsti1vt1oy.—The Hon. George C. Brodrick will begin . 


a course of three lectures on ‘‘The Place of Oxford a 
English History” on Tuesday, April 15th; Professor C. V. Boys 
will begin a course of three lectures on ‘‘ The Heat of the Moon 
and Stars” on Thursday, April 17th; and Captain Abney will 
begin a course of three lectures on ‘Colour and its Chemical 
Action” on Saturday, April 19th. The evening meoti will be 
resumed on Friday, April 18th, when Sir Frederick } ramwoll, 
Bart., will give a discourse on “ Welding by Electricity. 
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RAILWAY MATTERS. 


ed States House of Representatives has passed 
lway sus! yension bridge across the Hudson River 
ork and Jersey City. This will provide an entrance 

he various railroads — crossing ~ | wes 
: : , Pennsylvania, Reading, New Jersey Central, Lehigh 
ding the fr mit ‘and West Shore railroads, The bridge 
Valley, evated as high as Brooklyn Bridge to permit shipping to 


= pow it, and will have at least six railway tracks, 


A contract has been made by the Buenos Ayres and 
Ensenado Port Railway Company with the Gilbert Car Manu- 
facturing Co., of Troy, New York, U.S.A, and 28, St. Ermin s- 
vv nsions, Westminster, to build two complete ‘ Trains de Luxe, 
we teal to consist of four saloon cars, two ladies’ cars, one buffet 
cae one baggage car. Mr. Edward Woods, M.LC.E., 6, 
Fick oria-street, Westminster, is the consulting engineer to the 
company, and the cars will be made under his superintendence. 


Tue Delagoa Bay Railway proprietors—that is to say, 
the English shareholders who built the line under concession——are 
beginning to ask whether the Portuguese Government think that, 
having seized the railway, they can keep it. The Portuguese now 
call the railway theirs. Her Majesty’s Minister at Lisbon has told 
the Portuguese Government to take hands off or to pay for the 
line. Portugal has done neither, yet. This is, at present, bad for 
the company that built the line, The next scene in this Railway 
Act may be interesting. 

‘tue American Eames Vacuum Brake Co. has issued a 
circular giving notice that it has perfected another improved com- 
sed air brake for passenger and freight cars, and is now pre- 

jared to demonstrate its superior merits over any other brake. | It 

is quick-acting, automatic, and interchangeable with the Westing- 
house, and specially high claims are made for it in connection with 
the locomotive equipment. With so large a proportion of existing 
stock fitted with the Westinghouse brake, it would seem question- 
Je whether other brakes have much chance of adoption. 
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An American paper says Mr. F’. W. Dean has nearly 
completed _ the designs for a compound locomotive for the Old 
Colony Railroad, to work the Boston and New York Shore Line 
expresses between Boston and Providence. . Mr. Lauder has 
designed the boiler, which will be 56in. in diameter, with extra 
strong butt joints. The steam pressure will be 2001b. per square 
inch. The cylinders are 20in. and 28in, by 24in., the high-pressure 
cylinder being steam jacketted. The driving and truck wheels are 
69in. and 36in. in diameter respectively. The construction is 
being rapidly pushed at the South Boston shops, 


A coMBINATION of lift and railway worked by water, 
after the fashion of the railway between Territet and Glion, in 
Switzerland, was opened for traffic on Monday between Lynton and 
Lynmouth. Lynmouth and Lynton have hitherto been separated 
by a cliff nearly 500ft. high, and connected only by a road so steep 
as to be almost impracticable for ordinary vehicles and horses. 
But by the construction of this line, which, short as it is, has been 
attended by a good deal of difficulty, deep cuttings having to be 
made into the solid rock and several streams of water being 
encountered which had to be controlled, a great public conveni- 
ence has been supplied. The railway is 900ft. in ie and has a 
vertical height of 450ft., with a uniform incline of 1 in 1}, the 
steepest gradient of any railway in the world. Two lines of rails 
are laid side by side, the bed for the rails being cut out of the solid 
rock, to which the sleepers are bolted. The motive power of the 
lift is water, acting by gravitation. The water is conveyed in 4in. 
pipes from the West Lyn, a mile distant, and stored in a reservoir 
a few feet from the head of the lift. When an ascent is about to 
be made a tank attached to the car which is uppermost is filled, 
and is thus given sufficient weight to drag the other car from the 
beach to the top. The two cars cross each other in the centre. 
There are two or three devices for stopping the cars and averting 
casualties, in case of any accidental displacement. The trip from 
the top to the bottom occupies about a minute and a-half, 


Ix connection with the appointment of Chang Chih- 
tung, the late Viceroy of Canton, to the Viceroyalty of the Hu 
provinces, the North China Herald of Shanghai says that this offi- 
cial, at any rate, has made up his mind that the decision to make 
a railway from Hankow to Pekin shall be taken seriously. As soon 
as he was appointed to Wuchang, he regarded himself more as a 
railway commissioner than an ordinary Viceroy, and petitioned for 
the assistance of some foreign mining and metallurgical engineers. 
Four of these arrived at Shanghai recently from Canton, where 
they have been kept awaiting orders. Two of them are English 
aud two Germans, and they were engaged in London and Berlin. 
They have lately been at Hankow awaiting the conclusion of the 
Chinese New Year festivities, when they were to be transferred to 
Wuchang. It is still, however, the fixed intention of Chang Chih- 
tung that the railway shall be built with Chinese money, materials, 
and labour. The erection of extensive works for the manufacture 
of iron and steel must be preceded by the opening of the coal and 
iron mines, It is to this end that the foreign engineers have been 
engaged, and that foreign plant and machinery are being imported. 
Another proof that Chang Chih-tung is taking the railway project 
seriously is that he has recently secured the services of a railway 
engineer, Mr. Scheidtweiler, who has been for two years attached 
to the German Legation at Pekin. This gentleman has been 
entrusted with the preliminary survey of the country which the 
railway will traverse. A thorough survey will take several years, 
This time will be employed in opening the mines and establishing 
the necessary works for manufacturing the plant; and it is hoped 
that in four or five years the surveys will be so far advanced that 
the definite tracing can be adopted, and that soon after the first 
Chinese-made rails will be laid. 


A CORRESPONDENT of the American Railroad Gazette 
recently asked a question concerning the comparative number of 
accidents on American and English railways. That journal in 
reply says that the United States Inter-State Commerce Commis- 
sion “‘has made a beginning of gathering official reports for this 
country, and for the year ending June 30th, 1888, has gathered 
Statistics from 93 per cent. of our railroad mileage of the persons 
killed and injured. These figures can be compared with those of 
Great Britain with some show of accuracy, though it is impossible 
to go into details so long as our reports make no classification of 
causes, Moreover, the causes of injuries, other than those inci- 
dent to train accidents, are so various that the totals bear a some- 
what remote relation to the questions of careful management and 
the responsibility of sailvoad companies and officers. We give, 
however, a few figures, which will possibly be of use to the specu- 
ative theorist, if not to the practical reformer or the historian. 


United States, United Kingdom. 
1888, 1888. 





Mileage of railroad .. 6.0... 156,081 er 
Passengers carried, millions... i 8828 
Passengers killed», .. .. Bb cicae cay aE 
Passengersinjured.. .. .. .. 2188 .. .. .. 1,408 
Employés killed on8 .. 4. 306 
Employés injured fi gk. Gh ® Se: tee ar. 7 
Other persons killed .. .. .. 2,897 .. .. .. 402 
Other persons . a SE: ae. :2A0 ak 225 


bog proportion of passengers killed in the United States was one 
© 1'4 million carried, and in the United Kingdom one to 8} 
millions, But the number of passengers killed in train accidents 
Was very much less ; in the British reports only eleven out of 107 
— under this head, which is equal to one out of every 80 mil- 
em carried. The Railroad Gazette train accident record for 1888 
Shows 168 passengers killed, which is equal to one in every 2°7 


willions carried, This, however, included an unusually heavy 
accident, 





NOTES AND MEMORANDA. 


Iy London last week 2829 births and 1419 deaths were 
registered. The annual death-rate per 1000 from all causes, which 
had declined in the four preceding weeks from 22°3 to 18°5, further 
fell last week to 16°7. 


THERE are now 2234 newspapers published in the 
United Kingdom, as against 551 published in 1846. Of this larger 
number 185 are daily newspapers, against 14 in 1846. In London 
alone there are 22 newspapers published daily, with an aggregate 
circulation of one million and a-half. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
193 per 1 of their aggregate population, which is estimated at 
9,715,559 persons in the middle of the year. The rate varied from 
10°5 at Huddersfield to 28°6 at Manchester. In twelve towns the 
rate was below 20, 


In the Indian Ocean the greatest depths appear to 
exist to the north and west of the Australian continent, where there 
are more than 3000 fathoms in a number of widely separated spots, 
indicating a depressed area of considerable extent. In the southerly 
part of the Indian Ocean, or rather in ‘‘ antarctic region,” the 
Challenger obtained, in 1874, a maximum depth of 1673 fathoms in 
latitude 65 deg. 42 min. 8., longitude 79 deg. 49 min. E. 


Tue total length of inland navigation in France was, 
at the date of the last official report, 16,644 kiloms., of which 
12,720 kiloms. were reported as much frequented. This length 
was made up as follows: Rivers floating only small boats, 1012 
kiloms.; rivers naturally navigable, 3340 kiloms ; rivers made navi- 
gable by artificial means (canalised), 3579 kiloms.; canals, 4789 
kiloms. Since 1879 the length of navigable waters has been 
increased about 2100 kiloms. Upon these waters there were 
employed last year 673 steamboats, the greater part being tugs, 
with a total tonnage of 45,865 tons, and 15,730 boats or barges with 
a total carrying capacity of 2,714,000 tons. 


Gass enamelled steel casks are being made in the 
States for use as filters in glucose and sugar refineries, evaporating 
tanks for salt works, and other purposes, and to take the place of 
casks in breweries. They are said to be the finest specimens of 
enamelled steel work yet produced, The body of the cask is com- 
posed of a number of welded steel rings jin. thick with right angle 
flanges at each edge. The heads are stamped from single sheets of 
steel in a powerful hydraulic press, and the inside is coated with a 
glass enamel melted on to the steel at a high heat. The sections 
and heads are bolted together with jin. bolts 2in. apart, and the 
flanges are reinforced by continuous steel washers. The casks can 
be drilled at any point without chipping the enamel, which shows 
the tenacious union effected between the steel and the enamel. 


Aw interesting feature of the plant at the Spreckels 
sugar refinery, Philadelphia, is the hanging foundations for steam 
engines. The engines used in this establishment are distributed 
practically all over the buildings, a large proportion of them being 
on upper floors. The American Eugineering News says some of 
these engines are bolted to iron beams or girders on second and 
third stories of the building, and have consequently no foundation. 
Some of these engines ran noiselessly and satisfactorily, while 
others produced more or less vibration and rattle. To correct the 
latter, the engineers suspended foundations from the bottoms of 
the engines, so that, in looking at them from the lower floors, they 
were literally hanging in the air. The foundation does service to 
an engine, or any machinery, by its weight and by absorbing the 
vibrations. 


Herr K. A. Branber describes experiments on thermo- 
electric currents between amalgamated zine and zinc sulphate. 
The primary object of the investigation was to determine the 
relation between the electro-motive force developed and the differ- 
ence of temperature between the electrodes. The electrodes, of 
amalgamated zinc, were placed in two vessels communicating by 
means of a syphon, and filled with a solution of zinc sulphate. One 
of these ns 2 was kept at the temperature of the place of observa- 
tion, while the temperature of the other was gradually raised. The 
Journal of the Chemical Society says the author found that, within 
the limits of errors of observation, the electro-motive force was pro- 
portional to the difference of temperature, until this difference 
exceeded 20°45 deg., after which the electro-motive force appeared 
to increase rather more rapidly than the temperature difference. 
Experiments show that concentration of the zinc sulphate solution 
increased the electro-motive force. 


Ir is not generally known, says a correspondent, that 
the art of shipbuilding in Dumbarton, the town which has produced 
and nurtured such masters of the art as the Napiers and the 
Dennys, and whose fame as a shipbuilding port is now known over 
the navigable globe, dated as far back as the year 1494-95. At 
this time the building of a naval ship was regarded as an event so 
important that monied Scotsmen made offerings of masts, sails, 
vars, &c., and the cost of every pot of pitch pe, tee as Bow of 
nails was set down in the national accounts. James IV. had a 
man-of-war built there in the years named. His Master of Works, 
Sir George Galbraith, was entrusted with the building of a great 
row-barge and two boats, and with the repairs of the ship Chris- 
topher. The timber was taken chiefly from the banks of Loch 
Lomond, and floated down the Leven to Dumbarton. The iron- 
work was partly fashioned on the spot, and raped brought from 
Edinburgh. The work occupied twenty-eight weeks, and cost 
£517 9s. 11d. 


Proressors A. W. Rucker, F'.R.S., anp T. E. THorpr, 
F.R.S., who have spent much time on the investigation of the 
relation between the geological constitution and the magnetic state 
of the United Kingdom, have determined the magnetic ele- 
ments at 200 stations, distributed over the whole of the United 
Kingdom, together with the disturbing magnetic forces in play in 
various districts. Two principal theories have been proposed to 
account for these disturbances:—(1) the theory of direct action of 
magnetic rocks; (2) the other explanation associates the deflection 
of the needle with disturbances of the earth currents of clectricity 
produced by irregularities in the geological constitution of the 
country, and especially with geological faults. On the whole, 
Professors Riicker and Thorpe think that the theory of the direct 
action of magnetic rocks agrees best with the observed facts, and 
they have shown that the kingdom can be divided into a small 
number of magnetic districts in which the directions of the dis- 
turbing forces are evidently closely connected with the geological 
constitution. 


THE publication of Miiller’s determinations of the 
absorption of carbonic anhydride by mixtures of alcohol and water 
has induced Herr O, Lubarsch to publish the results obtained so 
far in an investigation of the absorption of various gases by mix- 
tures of alcohol and water. These are given—./Journal, Chemical 
Society—in the accompanying table, showing the percentages by 
volume of the gases absorbed at 20 deg. and 760 mm. pressure by 
solutions containing the various percentages of alcohol by weight 
given in the first horizontal line :— 

Percentage of 

alcohol 0°00 9°09 16°67 28°08 28°57 33°33 50°00 66°67 80°00 
Oxygen .. 298 2°78 2°68 2°52 2°49 267 3:50 495 5°66 
Hydrogen .. 1°98 1°48 1°29 1°17 #104 #%117 202 255 — 
Carbonic oxide 2°41 1°87 175 168 #%150 %194 320 — _- 
The table shows that the minimum absorption for all three gases 
occurs at about the same proportion of alcohol to water, and this 
is the same as that found by Miiller for carbonic anhydride, and 
therefore it seems probable that other gases will be found to 
behave in the same way. 





MISCELLANEA. 


Tue Bill granting a concession to a Greek company to 
complete the canal through the Isthmus of Corinth has been read 
a third time by the Chamber of Deputies. The new company is 


authorised to raise 5,000,000f. of capital in shares, and 15,000,000f. 
by loan, 
THe Corporation of Durban, South Africa, have 


appointed Mr. W. H. Radford, Assoc. M. Inst. C.E., their represen- 
tative and consulting engineer in England, to act conjointly with the 
London agents in ordering and testing the materials required for 
the waterworks extension, The cost of the new works when 
finally completed will be about £120,000. 


An explosion took place at the Bell Rock lighthouse at 
ten o'clock on Saturday night last. The weather being thick, 
cotton powder charges were fired. It is reported that one of the 
signals exploded ereye ene 2 and extinguished the lamplight for 
the first time at night since the completion of the lighthouse in 1811. 
Fortunately the fog signalling apparatus continued in working 
order. A large steamer approached in the course of the night, but 
she was warned off. 


TuE Fire Department of the Hague, Holland, have 
instructed Messrs. Merryweather and Sons to build them a powerful 
‘Greenwich ” steam fire-engine to throw 600 galls. per minute to a 
measured height of 160ft., similar to that alreadyin use. This is of 
the same pattern as those supplied to the Metropolitan (London) 
Fire Brigade, as well as to the brigades of Manchester, Bootle, 
West Hartlepool, Wolverhampton, Bedford, Loughborough, 
Nuneaton, Coventry, Ramsbottom, and other English towns. 


THE Pearson - Knowles Coal and Iron Company 
announce an interim dividend of 5 per cent. on the ordinary 
shares for the half-year ending December 31st, in addition to 6 per 
cent. on preference A shares. The net profit, according to the 
last balance-sheet, was £49,463, which compares favourably with 
the average of the last ten years. This is, however, to be 
accounted for by the fact that between 1878 and 1888 both the 
coal and iron trades were exceptionally depressed. The company 
has been established sixteen years, during which the output has 
been doubled, while the capital has remained the same. Large 
expenditure out of profits has necessarily been made during that 
period, and, as huge sinking operations are now being pushed on, 
the 700,000 tons output of last year is bound to be largely increased 
during 1890. 


At aspecial meeting of the Severn Commissioners in 
Worcester, on Saturday last, it was reported that the Great 
Western Railway Company had consented to pay £100,000, and to 
cancel mortgages amounting to £29,000, in order to be relieved 
of their liability to pay to the Commission annually sums sufficient 
to make up the income from tolls to £14,000 a year. The Stafford 
shire and Worcestershire Canal Company have also agreed tc 
accept the sum of the mortgage securities to the amount of 
£83,000. The effect of the arrangement is to reduce the mortgage 
debt of the Commission from about £130,000 to £67,000. Beyond 
this, the result of the negotiations is that the opposition of the 
Great Western Railway Company and the Sharpness Docks and 
Gloucester and Birmingham Navigation Company to the Severn 
Navigation Bill is withdrawn. The only opposition the Bill now 
has to face is that from Gloucester. 


TuE Portobello Town Council held a special meeting a 
few days ago to receive the report of a deputation which recently 
made a trip to Scarborough to inspect the system of paving 
adopted there, with a view to its adoption for the Portobello 
promenade and streets. They were of opinion that the cost of 
laying it, including all items of expenditure, would not exceed 
ls. 6d. per square yard of footway, and the Corporation of 
Scarborough consented to send down a man to conduct the various 
processes of the work, and had also furnished drawings of the 
tools and implements required. The report was adopted. The 
newspaper from which the above is taken does not say anything 
about the number of the deputation who went to look at the 
pavements, nor of its constitution. Neither does it say anything 
as to why the promenade should be paved. Some days it is more 
deserted than Babylon, and far more uninteresting. 


THE present supplies of copper in England and France 
stand at 95,000 tons, as against 125,000 tons in March, 1889. <A 
year of very active trade has thus only effected a diminution of 
30,000 tons in the public stocks, which are still twice as large as 
they were when French speculators first turned their attention to 
the copper market. With regard to consumption, the deliveries in 
England and France for the year ended February 28th last 
amounted to 134,000 tons, against only 59,000 tons in the preceding 
twelve months. In production there was an increase of nearly 4000 
tons. The total production in 1889 was 262,990 tons, as compared 
with 259,126 tons in 1888, 223,973 tons in 1887, and 217,136 tons in 
1886. With the exception of Chili, there was anincrease in the 
supply of copper last year from all the leading sources. Statistics 
show that at the present range of prices the tendency is for produc- 
tion to increase rather than diminish. Consumption is expectec 
to do little more than keep pace with supplies, even if it does 
that. 


Ar present, the marking of the load line on a ship is in 
the hands of the owner himself. It is proposed, in a Bill intro- 
duced by Mr. Broadhurst and backed by Sir William Harcourt, to 

lace the matter under the control of the Board of Trade. By Mr. 
-limsoll’s Act an owner is required to painton each side of his ship 
amidships a circular disc 12in. in diameter with a horizontal line 
18in. in length drawn through its centre. According to the Bill 
the centre of this disc is to be placed at such level below the “‘ deck 
line” as may be approved by the Board of Trade from time to time. 
And it is to indicate the maximum load line in salt water to which 
it is to be lawful to load the ship, until the position of the disc is 
altered by direction of the Board of Trade. The Board are 
empowered by the Bill to appoint any of their surveyors or officers 
or the officers of any corporation or association for the survey or 
registry of shipping to approve on their behalf from time to time 
the position of any such disc. ‘The Board may also appoint fées to 
be taken in respect of any such approval. 


An Industrial Exhibition, organised by the Working 
Men’s Club and Institute Union, was held this week in the Central 
Hall, Holborn. A working model of a table engine, with cylinder 
scarcely din. in outside diameter, was shown by Mr. J. Smith. The 
sailing balloon of Mr. J. Simpson is fitted with a reefing mainsail the 
whole height of the balloon, as a continuation of its vertical dia- 
metral plane, while smaller trimming sails, on a level with the car, 
are furled by turning the lower spars on their axes, which are 
horizontal. Mr. A. Whalley contributed a shoulder plane with 
steel face and gun-metal cheeks, The corn-bin and travelling 
trunk of Mr. J. Davidson are of sheet iron or steel with about lin. 
corrugations, so sto resist rough usage. Mr. J.S. Young showed 
a piano in which the wires are replaced by steel bars, with one end 
free like half a tuning fork. The coal cabinet of Mr. T. Taylor has 
the appearance of a whatnot, the coal-box being brought forward 
at an angle of about 45 deg, when coal is required. Mr. A. Lyons 
dining-table has three leaves of equal width, superposed in the 
normal state; but, on pulling the two lower leaves apart sideways, 
the upper leaf, slewed round, falls between them, making a flush 
top aees times the original size. In closing, the middle leaf is 
slightly raised and turned askew over the others, which are 
brought together, and then the upper one is again swung round 
and put in place by the aid of a couple of dowels. The convertible 
table of Mr. J. S. Hooper forms a rack for drawings, an inclined 
desk or bookstand, and a fire-sereen. 
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COMPOUND MARINE ENGINES SIXTY 
YEARS AGO. 
No, Il. 
Ix connection with the article on this subject on 21st 
March, our attention has been directed to the patent speci- 
fication of Richard Wright, No. 4088, a.p. 1816; but we do 
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HIGH-PRESSURE PISTON AND ROD, HERCULES. 


not consider this as establishing a prior claim to the idea 
of compounding engines, even if the arrangement. claimed 
by the inventor had been carried into practice, of which 
we find no evidence. In support of our views we 
reprint, verbatim et literatim, that part of Wright’s 
specification which relates to engines and boilers, the 
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LOW-PRESSURE CYLINDER, HERCULES. 


remainder describing a longitudinal channel in the ship's 
hull for the paddles to work in :— 

“‘ Secondly, to have the advantage of propelling vessels 
in rough water, or at sea, I add to the boiler a reservoir 
through which the steam passes previous to its entering 
the cylinder or cylinders of the steam engine between the 
reservoir and the boiler; a valve or valves may be placed 
to prevent the agitated water in the boiler condensing 
the steam in the reservoir. 


Second boiler of S.§ Hercules replacing, in 1841. 
that shown in general drawing of 1830. 


the cylinders fixed in the boiler, or contiguous; dimen- 
sions and shape not material, but should prefer a content 
equal to one or more cylinders supply.—N.B. To prevent 
the necessity of using high-pressure, I propose using 
cylinders of near the same diameter, that the steam in 
the boiler may not exceed an additional atmosphere, 
although safe at 40 1b. per square inch, the boiler being 
properly proved.” 

In his second paragraph, Mr. Wright’s punctuation, or 
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“ Thirdly, in the construction of the engine I use two | 
cylinders, with two beamsand cranks at right-angles with 
each other, to prevent the necessity of a fly-wheel. In 
the first or steam cylinder the steam acts by its expansive 
force, without being condensed; in the second or con- 

, densed cylinder it will be similar to other condensing 
engines. As the passages of the condensing cylinder 
will be closed part of the time the other is discharging its 

' steam it is necessary to have a depot to receive the steam 
from the steam cylinder for the purpose of supplying 
the condensed cylinder when the passages of the 








steam cylinder are shut. The depot may be a jacket to 


the Queen's printers’ reproduction of it, appears rather 
at sea. His “reservoir,” between which and the boiler 
he probably intends the valve to be placed, is merely a 
dome to take the steam off dry. The “depot” of the 
third paragraph is undoubtedly a receiver, and the engine 
literally compound, or at any rate duplex; but it is not 
compound in the modern sense, because our inventor 
carefully guards himself, as it seems to us, from antict- 
ating the principle carried out in the Hercules of 1830, 
G proposing cylinders of nearly the same diameter, so as 
to prevent the necessity of using high-pressure steam. 
Earlier than Wright, however, Johnathan Hornblower 
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ENGINES OF §S.S. HERCULES, 1830. 
REFRIGERATOR FOR HERCULES AS IT IS ON BOARD AT PRESENT 


VALVE BOX FOR EXHAUST PIPE 


( 


| 





claimed, in 1781, two 
cylinders of nearly equal 
size, the steam from one 
end of one cylinder ex- 
panding in the other end 
of the other cylinder. The 
Woolf engine, too, dates 
from 1804; and more than 
one English engineer, on 
seeing the old drawings 
of the Hercules engine at 
Rotterdam, has asserted 
that they represent a 
Woolf and not a receiver 
compoundengine. Arthur 
Woolf's arrangement, as 
stated by Capt. Sir John 
Ross in his ** Navigation 
by Steam,” London, 1828, 
“ consists of a high-pres- 
sure and a condensing en- 
gine, so united as to act 
with one common quan- 
tity of steam, which is 
made to co-operate on 
two pistons moving in the 
same direction at the 
same time, and thus unit- 
ing their power.” Now 
we contend that the Her- 
cules engines of 1830 were 
not Woolf, but true com- 
pound engines, inasmuch 
as the direction of motion 
of the high-pressure and 
low-pressure pistons was 
not the same, nor their 
travel such as to cause a 
uniform force on the same 
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it is on board at pre- 
sent;’ but there is no 
date. Still it comes 
early in the series, before 
the low-pressure cylinder, 
IF. 15, which is dated 
January 21st, 1829, and 
the drawing of which we 
also reproduce. The re- 
ceiver drawing also con- 
tains the following in 
English: — “Valve Box 
for Exhaustion Pipe,” 
“Pipe going to High- 
pressure Engine,” and 
“Pipe going to Low- 
pressure Engine,” as well 
as a list of the ;,in. 
“Plates we have in 
store.” The original 
drawing is made to the 
seale of lin. to the foot ; 
and the dimensions are 
figured in English feet 
and inches. There is 
also a view in pencil, 
to a smaller scale, not 
rubbed out. In the re- 
production the draughts- 
man has anglicised and 
modernised the name of 
the vessel and “ exhaus- 
tion” pipe. Another 
drawing, F. 87, repre- 
sents a “new refrigera- 
tor” for the Hercules. 
The low-pressure cylin- 
der drawing, F. 15—+re- 
produced on page 294— 


is to quarter-scale, as 
written on; and it also 
walla bears the mention, “ For 

ii A Ny the Hercules, Fijenoord, 
yl Wal, January 31st, 1829,” 
being signed, ‘‘ H. Kings- 
ton,’ who was head 
draughtsman at the time. 
The radius is figured or, 
Q7in., which gives a dia- - 
meter of 4ft. 6in. This 
cylinder was taken out of 
the Atlas, one of the three 


point at the same mo- 
ment. In point of fact, 
the centre lines of the two 
engines were at right 
q angles, as shown by the 
; dotted lines and circles 
on the projected boiler 
and pipe arrangement, 
illustrated with last arti- 
cle;! and there were two 
cranks — indeed, crank 
shafts—as will be more 
particularly described, 
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a with illustrations, in next \!t vessels built and engined 
Bs article. Moreover, there lig at Seraing in 1827; and 
i was a receiver, or “ refri- be: the drawing shows altera- 
” 2. . . 
pede; as it was called, iz tions in both black and 
between the high and low- red about the base of the 
an egay engines, shown iis My \\ ‘ i cylinder, where it would 
:: oth in the above-named Ny ESV \ \ y, Voor have to be fitted in its 
# drawing and in that of the 13 y new position. A pecu- 
73 ~ . . . 
; unc rey as actually j|~ liarity is that the cast- 
completed in 1880. 1 ly iron sections are hatched 
:. The detail drawing of its with Prussian blue. The 
3 the recelver we repro- ilé Q beads running round the 
‘ duce above. Its ori- | Ig %y cylinder would fix its 
ginal letter and num- 7 | 2S date with tolerable accu- 
ber is F 8, F, being if \ R-- ws \ racy, even if the drawing 
the distinguishing letter | ra} \ Y were not dated. 
: the series of Hercules iI The high - pressure 
nw The title is in \| y piston is evidently a 
: nelish, viz., * Refrigera- 1 N subsequent renewal, be- 
tor for Herkules, (sic) as | ~ S cause the drawing—repro- 
in te » & duced on page 294—is not 
21st, pn I aaa of March wl Jorn 5 gay ee Ss eee SSS marked with the distir- 
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vessel, but bears the Dutch title, ‘‘ De Nieuwste Zuiger— 
latest piston—voor de Herkules.” The scale of the original 
drawing is “} Natuurlijke Grootte,” or quarter size. 
The high-pressure engines were horizontal, so there is a 
segment with spring for bearing on the under side of the 
cylinder. The metallic piston rings, with wedges for 
setting them out, which cannot have been drawn later 
than 1844 or °5, and were probably put in during 1841, 


SPECIFICATIONS FOR AN 
LOCOMOTIVE. 


Our United States correspondent sends us the following com- 

lete specifications for an eight-wheel type fast passenger engine, 
ee, two pair of coupled wheels and a four-wheel rigid ball 
bearing, centre bearing truck, or bogie under the smoke-box :— 


AMERICAN 


GENERAL DESCRIPTION. 


. ns A Gauge 4ft. Sjin. 
with the new boilers referred to below, will come as a Fud .. Bituminous coal 
is ” "SW Cylinders .. 18in. by 24in, 
surprise to some of our readers. Those early days were — ae ny 


times of experiment and contrivance. As tothe Hercules, 





» Wheel base, driving oft, lin. 
no one now knows exactly whence she came, but it is known * eas oft, lin. 
that her two high-pressure cylinders were taken out of a ” ae a =o 
steamer, which was bought, called the Agrippina. They Weight in working order, on drivers 64,500 on 
were high-pressure, and the steam was used expansively. » rs on truck 33,500 Ib, 
Two records agree in giving their dimensions as ft. oe a total 98,000 Ib. 
stroke and 2lin. diameter. As the “latest piston” draw- Weight of tender... .. .. .. 65,000 Ib. 
ing gives its diameter as 20in., we may suppose that a ai 


liner was put in during the reconstruction. 

Immediately connected with the above drawing is 
that of the shaft, F. 21—reproduced on page 295— 
which is that of the low-pressure engine, and F.9, middle 


PLACE FOR ECCENTRIC 





Material.—Made of Otis steel jin. thick; rivetted with jin. 
rivets placed not over 2kin. from centre to centre; all horizontal 
seams and junction of waist and fire-box double-rivetted ; all longi- 
tudinal seams provided with lap welt, with rivets alternating on 
both sides of main seams, to pro- 
tect calking edges, and all parts 
well and thoroughly stayed. Top 
and sides of outside fire-box to 
be one sheet. Back head a full 
circle. All plates planed on edges 
and calked with round pointed 
calking tools; insuring plates 
against injury by chipping and 
calking with sharp-edged tools. 
Boiler tested with 225 lb, to the 
square inch, steam _ pressure; 
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PLACE FOR ECCENTRIC 


a8 working pressure, 180 lb. per 
square inch, 


Waist.—54in. in diameter at 
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\ smoke-box end; made wagon 
top, with extension arch 60in. 
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F.9—MIDDLE SHAFT AND CRANK. 


shaft and crank for the existing high-pressure engines 
subjoined. 
by the Dutch Government to be fitted out with all 
possible — g~ on account of the Revolution. 


much as the low-pressure cylinder was taken out 


of the Atlas, leaving two others—for we know the | 


Atlas had originally three cylinders—so the shaft for the 
low-pressure engine was taken out of the James Watt, 
and altered to suit. 
the foot, written on in Dutch, is dated “ Maart (March), 
1829,” and bears the following note :—‘ Deze as moet 


gemaakt worden uit die van de Js. Watt waarvoor de | 


prijzen moeten ingegeven worden om 5 Uren.” (This shaft 
must be made out of that of the James Watt, wherefore 


long. One dome, 30in, dia- 

meter, placed on wagon top; 

dome and wagon top flanged. 
Tubes. — Franklinite iron, 


No. 12 B.W.G.; 218 in number; 2in. outside diameter and 


As we have said, the Hercules was required | 10ft. Zin. long; with — ferrules on fire-box end. 


Fire-bor.—Made of Otis steel, 78in. long, 35in. wide; all plates 


I | thoroughly annealed after flanging. Thickness of side, yyin.; back 
nas- | 


sheet, Zin.; crown sheet, gin.; flue sheet, }in.; throat sheet, gin. 
Arch brick on water tubes. 

Water space.—Width, 3in. at sides, 3}in. at back, 34in. to din. at 
front. Staybolts Zin. diameter, screwed and rivetted to sheets, and 
not over 44in. from centre to centre. Fire door opening forward 


y . | by flanging and rivetting together the inner and outer sheets. 
The drawing, to a scale of 2in. to | yp ear tog hen oe 


Castings.—Company’s pattern to be used for all smokestack cast- 
ings, exhaust pipe and tips, cinder pocket, &c. 

Crown bars.—Crown supported by crown bars, each made of two 
pieces of wrought iron, jin. by 5hin., with ends welded together, 
placed not over 4}in. centres, the bars to extend across, with 


| their ends resting on the side sheets. Crown bar bolts jin. 


the prices must be given in by 5 o'clock.) This, no doubt | 


relates to the piecework contracts for turning and fitting 
to the new dimensions. Besides the F. 21 of the Hercules 


diameter, with flat heads under the crown sheet, the fit in the 
crown sheet to be tapered and drawn to its place by a nut above 
the crown bar. The crown to be well and thoroughly stayed by 


| braces to dome and outside shell of boiler. 


series, this drawing bears the number 975, which may | 


well be considered to be the consecutive number of draw- 
ings made at Fijenoord since the starting of the works in 


Cleaning holes.—Four, one in each corner. 
Blow-off cock.—One, placed at back of fire-box, connected with 


| suitable device to be operated from the cab. 


1826. The middle shaft and crank for the high-pressure | 


engines is drawn one-quarter size, but bears no date. 


Other evidence of the haste with which the work of | 
reconstructing the Hercules was pushed forward is | 
afforded by the following general order, dated 26th June, | 


Smokestack,—Straight, company’s style. 

Grates.—Company’s pattern. 

Ash pan.—Wrought iron, with front and back dampers. 

Throttle valve.—Balanced poppet throttle valve of cast iron, in 
vertical arm of dry pipe. 

Whistle.—Chime, 5in., Crosby Steam Gauge Co. 

Pop valves,—Ashton. 


1829, in Roentgen’s handwriting, and initialed by him, | 
carefully preserved among the archives of the Netherlands | 
Steamboat Company, and which we shall reproduce fac | 


FRAMES. 


Main frames.—Best hammered iron, forged solid. 
‘rout rails.—Bolted and keyed to main frames. Front and back 


simile :—‘* Het werk van de Herkules moet 200 veel | lugs forged on for cylinder connections. Thimbles and 1 in. bolts 
mogelijk bespoedigd worden op dat dit schip weer in t’ | for securing pedestal jaws. 


water kan gelaten worden.” 


(The work of the Hercules 


must be pushed on as fast as possible, so that the vessel | ¥edges, 


may be launched.) 

We now come to the air-pump drawing, F. 23, 
reproduced on page 298. It bears the English title, 
*“ Air Pump and Condensor (sic) for Hercules, scale, 
Qin. = Ift.,” is signed “H. Kingston,’ and dated 
‘* Fijenoord, February 11th, 1829.” The cast-iron sec- 
tions are also in this case hatched with Prussian blue, show- 
ing such to be the then practice. 
was worked by a long connecting-rod off the crank-pin of 
the low-pressure engine, as will be seen by the general 
arrangement of engines—to be reproduced with the next 
article. 

We terminate our selection of Hercules drawings for 
this week by reproducing a sketch of the second boiler— 
stoomketel—of this stoomsleepboot, or steam tug, put in 
when the vessel was overhauled in 1841, to replace the 
original boiler, shown in the pipe and boiler drawing of 
1830. The sketch, drawn to }in. to the foot, English 
measure, with the principal dimensions figured on, is 


| 


} 


Pedestals.—Protected from wear of boxes by cast iron gibs and 
secured by thimbles and through bolts. 
Pedestal boxes.—Deoxidised copper bronze, lubricated by iron 
pipes from the cab. 
MACHINERY, 


Cylinders.—Diameter, 18in.; stroke, 24in. 


Of best close-grained 
iron as hard as can be worked, 


Each cylinder cast in one piece, 


| with half saddle placed horizontally; right and left-hand cylinders 


The air-pump plunger | 


| 





traced from the Netherlands Steamboat Company’s | 


Boiler Book, and shows how pressures of 70 Ib. and 80 Ib. 
were obtained in those early days. It was probably on 
this occasion—in 1841—that the above-mentioned 
“latest” high-pressure piston with metallic packing was 
added. 

We have yet three more original drawings of the 
Hercules—made at the time she was compounded—to 
reproduce; and these we shall publish with the next 
article, still retaining our belief that this little vessel is 
the first that was fitted with compound engines. 








Burry NavicatTion.—Last week Mr. Kinipple, the engineer to 
the Burry Navigation Commissioners, South Wales, visited Llanelly, 
and inspected the various improvement works now in progress. 
These were commenced more a eight years ago, and have since 
been carried out under his direction. The main training bank is 
now completed from Penclawdd down to a point nearly opposite 
to the entrance to the harbour of Llanelly. e main bank has so 
trained and confined the tidal scour that there is now a channel of 
half a mile in width, and of more than 25ft. in depth at high water 
of spring tides from the harbour mouth out to sea, or of many 
times the width, and of double the depth of what it was in August, 
1883. The channel seawards is daily becoming more and more 
fixed, and there is every indication that as the main training bank 
is extended down the estuary, vessels of the same tonnage as those 
— navigate the Clyde up to Glasgow will be able to reach 

ulanelly. 





reversible and interchangeable ; accurately — fitted and bolted 
together in the most approved manner. Valve chest and steam 
chest seat raised 1 =} above the face of the cylinder, to allow for 
wear. Cylinders oiled by oil valves placed in the cab and connected 
with steam chests by copper pipes running under the jacket ; pipes 
proved to 200 Ib. pressure. 

Pistons.—Piston heads and followers of cast iron, fitted with 
Dunbar packing. Piston-rods of cold rolled steel, keyed to cross- 
heads, forced into piston, and secured with a nut. 8S. metallic 
packing for piston-rods and valve stems. 

Guides.—Dean’s patent close grained cast wheel iron, fitted to 
wrought iron guide yoke, 

Crossheads.—Cast steel. 

Valve motion.—Most approved shifting link motion, graduated 
to cut off equally at all points of stroke. Links, sliding blocks, 


| pins, lifting links, and excentric-rod jaws made of best hammered 


iron, well case-hardened, Sliding blocks with long flanges to give 
increased wearing surface. Rocker shafts and reverse shaft of 
wrought iron, with arms forged on. 

Valves.—Richardson balanced slide valves, 

Driving wheels,—Four in number, 73in, diameter. Centres of 
cast iron, with hubs and rims cored out and turned to 66in. dia- 
meter to receive tires. 

Tires.—Latrobe steel, 3hin. thick. 
wide. 

Azles.—Otis steel. Journals, 7}in. diameter and 8in. long. 
Driving boxes of bronze. 

Springs.—Best cast steel, tempered in oil. Made by A. French 
and Co, Equalising beams of wrought iron, and of most improved 
a ment, with steel gibs and keys. 

Rods.—Connecting-rods of Otis steel, forged solid, with back 
end forked, and forward end solid. Parallel rods of Otis steel, 
with solid ends. Main and parallel rods of company’s section. 
All rod brasses to be of Damascus bronze, 

Crank pins.—Otis steel. 

Injectors.—Feed-water supplied by two No. 9 Mack injectors, 
with brass or copper pipe. Oil cups on steam pipes between 
starting valve and injectors. 


Both pairs flanged. 53in. 


ENGINE TRUCK. 


Style.—Four-wheel, ball bearing, centre bearing, rigid. Bottom 
centre, 5in. or 6in. deep, to admit a hardened steel plate in the 
bottom in. thick, }in. globes of hardened steel, and another steel 
plate, as above, to rest the top centre on. 

Frame.—Truck frame and braces of wrought iron, with cast iron 
cross spider, fitted with bronze boxes and cast iron pedestals. 

Wheels.—Steel, spoke pattern, 





Axles,—Best h red i insid 

ales. —Best hamme iron; inside journal i i 

and 8in. long. ss } 8, Shin. diameter 
Springs.—Of best cast steel, tempered in oil; made b: 

- Co.; connected by equalising beams resting on the Lowel 
XeS, 


ACCESSORIES, 


Cab.—Of good pattern; built of ash well seasoned i 
fitted together with joint bolts. Cab secured oe a 
board with a gin. rod in each corner, from under side of run in 
board to top of cab. ning 

Bell-ringev.—Latest and best device of steam bell-ringer 

Pilot.—Pilot (cow-catcher) of wood, cross-bar style. : 

Headlight.—Buck’s, 23in., with illuminated number of engine 

Finish,—Cylinders lagged with asbestos, and neatly cased with 
iron; cylinder head casings of cast iron, Steam chest casin 
of cast iron, Dome lagged with asbestos, and cased with Rue 
iron on body, and cast iron top and bottom rings. Boiler lag " 
with asbestos, and jacketted with Russia iron and prado 
Russia iron bands, Hand rails of iron, Running board nosings of 
iron, gin. by 1#in. Wheel cover nosings of iron. ‘ 

Furniture.—Engine to be furnished with sand-box, brackets and 
shelf to receive head lamp; bell, whistle, blower and safety valves 
heater. Sherburn steam gauge, cab lamp, gauge cocks, Also 2 
complete set of tools, consisting of two heavy jack screws in 
levers for same; one heavy pinch bar with steel point and heel 
one 18in, case-hardened monkey wrench, one 12in, case-hardened 
monkey wrench, one 2]b, machinist’s hammer, one soft hammer, 
one flat chisel, one cape chisel, one poker, one scraper, one slice 
bar, one set of packing irons, one set of steel double-ended wrenches 
for all nuts and bolts on engine larger than }in. diameter, includ. 
ing two packing wrenches—duplicates—for piston and valve stem 
glands; one l6in, flat bastard file, one 16in. half-round bastard 
tile, one 16in, round bastard file, two padlocks and keys for tender. 
boxes, two cab seats with covers and Cas, two cab seat cushions 
one clamp for pulling down driving-box oil cellar, one stud for 
same, one eye bolt for same, one galvanized iron water pail, one 
steel screw driver, with 10in. blade; five oil cans, viz., one squirt 
can with brass bottom, two one-quart long snout cans with cast 
iron bottoms, one two-gallon can with cast iron bottom, one two. 
quart tallow pot with cast iron bottom, 

Painting.—Engine and tender to be well painted and varnished 
with the road mark, number, and name put on as specified, ‘No, 47’ 
N.Y., P., and B.,” on sides of tank; number on both sides of cal 
front of boiler, and back end of tender. Colour to be dark bottle 
green, ornamented with plain gold stripe, company’s style, 


GENERAL FEATURES OF CONSTRUCTION, 


All principal parts of engine accurately fitted to gauyes and 
templates, and thoroughly interchangeable. All movable bolts and 
nuts, and all wearing surfaces made of steel or iron, case-hardened, 
All wearing brasses made of ingot copper, alloyed with tin, Al] 
threads on bolts cut to U.S, standard, 


TENDER. 


Taxk.—Tank strongly put together, well braced with angle iron 
corners. Bottom plates, jin. thick; side plates, jin. thick; top 
plates, jin. thick; inside of legs, fin. thick; rivetted with }in, 
rivets, l4in. pitch. Capacity not less than 3500 gallons, . 

Tender frame.—Substantially built of 65 1b, channel irons, strongly 
braced. All castings of company’s patterns. 

Tender trucks.—Diamond, centre-bearing trucks, made with 
wrought iron side-bars and cross-beams of wood, with bearings at 
sides of both trucks. Arch bars to be ]jin. thick and 4in, wide; 
bottom strap, lin. thick and 4in. wide. 

Springs.— Best cast steel elliptic springs in each truck, made by 
Pompton Steel and Iron Company. 

Wieels.—Steel, 36in. diameter. Brakes on both trucks. 

Axles.—Best hammered iron. Master Car Builders’ standard 
shape, with size increased jin. everywhere. Outside journals, 4in, 
diameter and 7in. long; oil-tight boxes with brass bearings. 

Tool boxes.—Three tool boxes of hard wood, 

Brakes. —The Westinghouse automatic brake on driving wheels, 
tender, and train. 

Remarks.—All materials to be of the best. All fittings and 
workmanship first-class, Subject to the inspection and approval 
of the master mechanic or his representative. All patent fees 
covered by this specification. 








Society oF ArtTs.—The papers for the Wednesday evening 
meetings after Easter to the end of the session have been fixed as 
follows :—On April 16th, ‘Old and New Fashions in Typography,” 
by Talbot B. Reed; April 23rd, ‘‘Coal in the South-East of 
England,” by William Whitaker, F.R.S.; April 30th, ‘ Photo- 
graphic Lenses,” by T. R. Dallmeyer; May 7th, ‘‘The Aim and 
Scope of Higher Technical Teaching,” by Dr. Percy F. Frankland; 
May 14th, ‘Professor Elihu Thomson's Electro-magnetic Induction 
Experiments,” by Dr. J. A. Fleming; May 21st, ‘“The Mannesmann 
Process for Making Seamless Tubes,” by J. G. Gordon. 


A New ATLANTIC Liner.—The new steamer Majestic, built by 
Messrs. Harland and Wolff, Belfast, for the Liverpool and New 
York mail service of the White Star Line, sailed from Queenstown 
for New York on the 4rd inst. with her Majesty’s mails and about 
1000 passengers. The tonnage of the Majestic, like the sister ship 
the Teutonic, is about 10,000 tons, so that she is twice the size of 
the well known Britannic and Germanic, of the same company’s 
fleet, and over 2000 tons larger than the Umbria or Etruria. The 
Majestic and Teutonic are fitted with twin propellers driven by 
separate sets of triple-expansion engines. The ships are minutely 
subdivided by transverse and longitudinal bulkheads, enormously 
increasing their security in the event of accident. 


SHEFFIELD SOCIETY OF ENGINEERS. —On Saturday evening a paper 
was read before this Society by Mr. B, H. Thwaite, A.M.LC.E., 
F.C.S., of Liverpool, on “the Development of the Open-hearth 
Steel Furnace.” The President, Professor Ripper, occupied the 
chair, and there was a large attendance of members. All the lead- 
ing local steel firms were represented. Mr. Thwaite, who was 
accorded a hearty reception, commenced by giving an historic out- 
line of the manufacture of steel, followed by a brief summary of 
the chemical and thermic principles underlying the open-hearth 
process. He dealt with the origin and rationale of the recupera- 
tive principle, the structural development of the open-hearth steel 
furnace, the thermic efficiency of the furnace, the production and 
application of heat—gaseous fuel—the structural and mechanical 
agents of the furnace, and the latest form of acid and basic fur- 
naces. The lecture was illustrated by Mr. Staniforth’s powerful 
oxy-hydrogen lantern, fifty splendid slides being shown. These 
included the Forth Bridge, lent by Sir B. Baker; the City of Paris, 
and the Eiffel Tower. In addition to these the lecture was prac- 
tically illustrated by a model of a basic open-hearth furnace, sent 
by Mr. James Riley, of the Steel Company of Scotland, showing 
his neutral course for dividing the lime from the acid part of the 
furnace. Mr. Riley also sent a number of samples showing the 
change in the chemical and physical samples of steel and slag 
taken each hour from the bath. ‘Some excellent samples of steel 
were sent by Sir B, Baker, showing the sort of material used in 
constructing the Forth Bridge. Mr. Percy Gilchrist forwarded 
samples of open-hearth steel, showing the entire process of open- 
hearth steel production. Mr. Gilchrist sent some of the finest 
samples of refractory bricks to be found in this country. Mr. 1. 
Neve Foster, of Bolckow, Vaughan, and Co., Middlesbrough, sent 
a working model of his reversible gas valve. Never before has 
Sheffield had such a complete explanation of what may be safely 
termed its staple industry as that given by Mr. Thwaite, who was 
at the close awarded a hearty vote of thanks, on the motion of 
Mur. R. A. Hadfield, seconded by Mr. William ‘Tozer, of the 
Pheenix Bessemer Works, Rotherham. 
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THE BEHAVIOUR OF STEEL, 
(Continued from page 194.) 

‘ W. Dean: It is a matter for congratulation that failures 
= r Wy  ininlahiog, or at all events, such astounding failures 
. roy litting of boilers when under water pressure have not 
pokes Dine some time. If this were not so, it would indeed be a 
ye task for those engaged in the steel industry to see no 
= - to their efforts to perfeet. While we in this country can 
po ride in the results of our efforts to perfect certain kinds of 
= ‘cn are lamentably behind in securing good fy ms to heavy 
= whether cast or forged. Not having had demands from 
see overnment for gun steel, which doubtless has been a potent 
Pe in Europe in influencing for the better the qualities of 
factor, steel, all processes have been of the most inefficient kind. 
pag steel for general purposes, testimony is contradictory. 
pn ng railway master mechanics opinion 1s divided as to the rela- 
ae of steel and iron for axles and crank-pins, while there 
oy hardly any men in opposition to steel for boilers. I suspect 
= reason for this is partly due to our making better steel for 
boilers than for other purposes. We, in fact, probably make 
the best steel boiler-plate in the world, Steel ——- to labour 
under the disadvantage of inertness of accommodation to condi- 
tions, It must be humoured, and he who succeeds best in 
ascertaining its peculiar nature, and caters to its weakness of 
character, becomes the best designer of steel structures. 
It can be laid down as an axiom that, when it is to be in 
much stress, steel should be free from sudden changes in 
size and form. Large fillets should be used, and key-ways 
should be well rounded at the corners. It is very satisfactory 
to know that there are at present several specifications out 
for locomotive boilers having butt joints and_ covering plates, 
the inside one wider than the outside. This is one step 
toward making American locomotive boilers equal to English. 
A higher ideal of a boiler is still desirable. The shell must 
not only be good, but all forgings for braces must be at least 
respectable. Crown bars for supporting crown sheets should be 
things of the past, and their places should be taken by stay bolts 
between pad = plates. It should no longer be possible to find 
in use a riveting machine with a plate-closing ram, which never 
fails to make a circular indentation around the rivet. The plate 
within this ring is nearly useless, because it is bounded by 
steel which has been mostly strained beyond its elastic limit. 
Severa! years ago a peculiar possible cause of failure of a steel 
boiler joint came under my notice, when doing some experimental 
work for Mr. Leavitt, to which I have never seen reference. I 
refer to the account of a non-axial pull on a joint, of which the 
following is an effect :—A competitive test was being made of 
steel furnished by two makers for some 90in. boilers of the loco- 
motive type, having 2800 square feet of heating surface each. The 
steel itself was tested and all of its important physical qualities 
noted, and the remainder of the plates made up into joints. The 
test pieces were each 34in. long, 8in. wide at the ends, and reduced 
to a finished width of 5gin. for a mid-length of 24in. The qualities 
of the steel as shown by the Emery testing machine at Watertown, 
Mass., were as follows: 





Steel A, Pyin. thick. Steel B, yin. thick. 





Section of specimen]5°61” x *561" = 3°147 sq. in, 5°595" x *568” =8-18 sq. in, 
Elastic limit ../81,141 Ib. per square inch, 30,191 1b. per square inch. 
Ultimate strength . ./59,056 Ib. ” » 
Elongation in 10in. . ./31, per cent. 

Contraction of area. -|56 nh eee 
Appear'nce of fract’re Fine, silky. 


(62,924 Ib. 
Sly, per cent. 


43 yy 
\Fine, silky. 








Steel A, Zin. thick. | Steel B, Jin. thick. 


Section of specimen 5°615” x 0°377” =2177s8q.in. 5°605” x 0°381” = 2°186sq.in. 
Elastic limit .. .,.37,3171b. per square inch.'38,708 Ib. per square inch, 
Ultimate strength .. 59,609 Ib, 68,314 Ib. 

Elongation in 10in, . .|32 per cent. 29 per cent. 
Contraction of area. “52 47 














” ” ” ” 


silky,”with minute) en,” 4" 
yy, Ww c 7 : 
PS samations tt} Silky, laminated, 


..|Very magnetic at fracture 


Appear'nce of fract're! 
Remarks 





Among twelve joints made from these plates was a butt joint of 
rin. A plate with a yin. covering plate on one side and a 
sin, covering plate on the other, the latter extending sufficiently 
beyond the former to permit three rows of rivets, with rapidly 
increasing pitch, to pass through it and the main plate, while it 
—the main plate—and the thicker covering plate were double 
rivetted on each side of the centre of the joint. There were thus 
ten rows of rivets in the joint, and its width was 15gin. The 
length of the specimen was 5ft., and it broke with a pull of 
450,0001b. The fracture was in the main plate, through the 
outer row of rivets of greatest pitch, was granular, scarcely 
reduced in area, and it broke with a loud report. The preceding 
table shows that steel A, of which this joint was made, had excel- 
lent qualities, and it was therefore surprising that the fracture of 
the joint was short. It was observed, however, that although the 
rivet holes were drilled with the plates in place, one of the remote 
side rivets sheared some time before the joint failed, and this 
suggested to Mr. Howard, in charge of the testing machine—who 
had seen similar phenomena—that the character of the break was 
(ue to anon-axial pull. A test of the piece of the steel adjacent to 
the joint showed that it still retained its qualities, and thus the 
theory seemed to be confirmed. Since having had this piece of 
experience, I have often wondered if mysterious failures of boilers 
might not be caused by a one-sided pull. In connection with this, 
1 wish to mention the value of a high elastic limit in steel, or other 
metals, provided it is accompanied with other er qualities, 
When this combination occurs, the high elastic limit is due to 
excellence in material and intelligence in manipulation. Hundreds 
of tests have convinced me that the elastic limit and ultimate 
strength are in no way dependent upon each other, and, as steel is 
useless after the elastic limit is passed, it seems absurd to specify 
any ultimate strength in particular. In partial support of these 
statements and views, I have given the particulars of specimens 
rather fully, and below give some general results of tests of the 
twelve joints previously referred to, of various designs, six being 
made of plate A, and six of plate B, in pairs, each member of a 
pair being an exact duplicate of the other. All edges of plates 
were planed and nicely finished, all holes were accurately spaced, 
- in place, countersunk slightly, and the rivets were closed 
'y a steam machine, ‘Table showing the efficiency of certain 
rivetted joints in comparison with the strength of the solid plates, 








Nos, of | niiiitee pein ee... . 

joints, | — of | me of | = of | Bfictency of 

—_ \ z 
1 gin. 52 per cent. fin. 42 per cent. 

2 yein, u 4 | yyin, “ 4 

3 ysin. mo « yrin. 7 4s 

4 Yin. and fin. 75, Ysin, and fin. 73 s,, 

5 fein. and fin. 87 sin. and jin. 83 ,, 

_§ yin, se , | fain, 59, 





that the f baal to the qualities of the material, it will be seen 


‘he plates having the lowest ultimate strength, the highest 
rete ca the greatest elongation and contraction of area 
udlen t y made the most efficient joint, and the obvious expla- 
aa is that the more ductile steel more perfectly fitted around 
high a upon the rivets after the joint was in tension, and the 

Sher elastic limit allowed this to go on for a longer time than in 





the case of the lower. ‘The low efficiencies of some of the joints 
are due to their not being designed for strength, but rather for 
tightness in trying situations, Good material, thick ingots, and 
ec am manipulation seem to be the requisites of good steel for 
poiler plates. It is much to be desired that a uniform size of 
specimens for testing should be adopted throughout the country, 
and that the elongation should be taken in the same length by all 
The specimen should not be too short and narrow. 

Mr. Oberlin Smith: Some years ago I had a great many pipe 
dies to temper of the ordinary form lin. to 2in., the smaller dies 
being #in., din., &c. The first-named were 4in. square and lin. 
thick. The smaller ones were usually jin. thick and 2in. 
square. Sometimes we would harden a large batch, a hundred, 
or two or three hundred, with very few breaks, We usually used 
English steel of the best kinds we could get. At another time the 
same brand of steel in different bars would show a loss of from ten 
to fifty per cent. of the dies when they were hardened. Some- 
times one jaw in a die, sometimes all four, sometimes two or 
three of the jaws would crack a little way in, but occasionally they 
would crack clear through the die and tumble out. I reasoned 
that probably on account of these small members inside cooling 
first and trying to shrink, pulling themselves away from the hot 
part outside which had not yet shrunk, there was a tensile strain 
which pulled them off. The general a of a ring of steel in 
hardening would be for the inside to pull itself away from the out- 
side. In practice this cannot happen, in the case of a ring, because 
of the arch principle; but in the case of these dies, the same 
tendency places 4 and the jaws, having no keystone between 
them, so to speak, cracked off and went inwards. After trying 
various ways, I hit upon a system of hardening the outside first. 
I made a little notch in the edge of the tub, in which revolved 
a rod carrying the die in clamps at the inner end, while the crank 
at the outer end gave means of revolution. The hot die was 
slipped into the tub of water and resolved. The consequence was 
that the corners commenced to dip first, and then the crank end 
was raised slightly, so that the die went deeper and deeper into 
the water, but the outside was hardened before the inside. That 
remedied the trouble almost entirely. We did not have a 
jaw break off afterwards. We did occasionally have a corner 
crack off, but the percentage of loss was slight, so that the scheme 
was a practical success, As far as my experience goes with steel, 
I am much inclined to believe that there is no mysterious dis- 
pensation of Providence about it. I think we can trace most of 
the trouble to simple mechanical action. There may be some 
chemical action also or some irregularity in the composition of the 
molecules of carbon or iron, and strains may be thus produced 
about which we do not know. I do know that a great deal of 
the cracking we see can be accounted for by the simple prin- 
ciple involved in trying to work a very brittle material under 
strains which are too great for it. If we take a large tap or large 
punch, especially if it is as large as 5in. or 6in. in diameter, 
and, heating it red-hot, dip it in water, we very often find that 
part of the outside will crack off. Now this is evidently due to the 
outside cooling first, before the inside has had time to cool, thus 
putting the outside under a tensile strain while the inside forms an 
abutment and — it from going inward. A thin hoop of 
steel dipped red-hot into water, and made almost as brittle as 
glass, is not very apt to crack. It can freely goin. We all now 
that a hole is sometimes drilled in the end of a large cylindrical 
piece of steel for the purpose of preventing cracking, with very 
good success. It enables the hoop thus formed to shrink as it 
wants to, We are all aware that thin light pieces of steel are not 
so likely to crack in hardening as solid heavy pieces. I think the 
irregular strains in steel are due in the first place, perhaps, to some 
irregularities in the homogeneity of the steel when it is cast; 
afterwards to irregularities of structure caused by rolling or 
hammering; and to irregularities due to uneven heating. Here 
are three distinct reasons why the steel is not homogeneous 
all through, but probably irregular heating has a great deal the 
most to do with it. Take any plate of steel—say a thin large 
plate—that is homogeneous to begin with, having no internal 
strains. Now, if we heat it around the edges a little more than in 
the centre, it expands first around the edge; the edge goes out; 
the middle does not; this puts a tensile strain around the edge, 
and that strain remains there, or partially so. There are some- 
times strains in there that are almost up to the limit of strength, 
so that the least jar, or some slight molecular change in the steel 
itself, changes its shape just a little, and away it goes. It tumbles 
down to the floor broken. I think that our chief remedies for 
this trouble of steel cracking in hardening are, in the first place, 
to keep it homogeneous as nearly as we can in the hammering 
and the rolling, and in the heating, and then in hardening, but 
being very careful to treat it, when dipping it in water, according 
to its shape. Each particular shape must be studied by itself, 
with a view to not putting a strain in by leaving the hot part to 
hold back against some cooled part—some part that has already 
been cooled and made brittle—thus subjecting such brittle part to 
tensile strains. Nearly every shape wants particular arrangement 
of tempering. Sometimes you can get a very good result by 
squirting water through a tube—sometimes through an annular 
tube. I have had tempered a good many rings, of special section, 
in this latter way with good success, laying a plate over them and 
squirting the water down through. Before leaving the subject of 
hardening steel, I want to say a word or two about the treatment 
of steel in the fire to prevent burning. I believe a good deal of 
the burning of steel is done by the rapid action of the blast upon 
it, even if it is not heated up beyond the proper cherry red. Not 
only is the mischief done by too quick heating, but by the action 
of the air impinging upon the metal. To remedy this we want 
very deep fires, and must heat slowly, and Jet the flames pass 
slowly by, so that a great volume of air does not touch the steel. 
I am not chemist or metallurgist enough to know whether we can 
decarbonise steel by blowing a quick blast upon it at a moderate 
heat; but, so faras I have observed, I think there is considerable 
action of that kind, where you have heated it rapidly, by letting 
a flame of oxygen blow upon the surface in a shallow fire with the 
blast coming up from beneath and blowing directly upon the steel. 
Hence, one remedy is a deep fire, and another is to cover the 
metal up as much as possible. 

Professor John E. Sweet: I was asked to call the attention of the 
Society to one peculiarity in steel—that is, hardened steel—used 
for standard gauges. A gentleman in Syracuse is making measur- 
ing machines, and has occasion to make length pieces for use in 
the machine. He finds that they are constantly changing their 
length after hardening. The question is, how long he should keep 
them before sending them out as standards of length. I presume 
Mr. Bond can give us some information in regard to the same sub- 
ject. I would also say in regard to stand gauges, where they 

ave been ground to absolutely true cylinders set up on their end 
and allowed to remain for several hours and then measured, they 
were found to be the largest in their north and south directions, 
and, taking the same piece and setting it on end, and putting the 
north east and the south west, their diameters would again change, 
so that they would be largest in the north and south directions. 
This I give on the authority of 8. Ashton Hand, a gentleman who 
has been engaged in the standard gauge business. That standard 
pieces lin, and 2in. and 3in. in length do change in length, is 
without doubt, and the thought has occurred to me about some 
way to prevent it. Should we subject these pieces to an end 
em before they are finished? Would that help the difficulty? 

believe they grow shorter, and by subjecting them to a certain 
amount of end pressure, it might take out that tendency at once. 

Mr. Geo, M. Bond: I would like to answer the question as far 
as it is possible for me to do so, In regard to the practicability 
of preventing a change in length, I can only say that the best way 
of avoiding it would be not to finish the gauge for at least six 
months after it had been hardened, because I find that in cases of 
large diameter cylindrical gauges, in hardening the gauge in water 
the end naturally becomes the hardest, being dipped usually end 
first, and this would tend to establish unequal internal strains in 





the steel, those at the end of the gauge being greater than in the 
body part of it. This strain would have to be resisted by the metal 
in its internal structure, and it is reasonable to presume that in 
time the ‘‘ fatigue” of the metal would result in the end of the 
gauge becoming practically smaller than the diameter of the body. 
We find in our experience that nearly all gauges, in the course of 
time, become slightly smaller at the end, sometimes as much as 
two ten-thousandths of an inch—a difference which is quite per- 
ceptible in the hands of a tool-maker. We find that in allowing 
gauges to “season” thoroughly before the final finishing is done 
upon them, this tendency to become tapering at the end is practi- 
cally obviated. The end measure gauges which we have made and 
have had in stock for at least three years, and which I have 
measured during the past two years, show no perceptible change 
in length as compared with our standard reference line-measure 
bars, and the latter have been compared at various times by Pro- 
fessor Rogers, during the past five years, and show no change in 
relation to those in his possession. I think, therefore, that the 
most rational method of treating standard gauges during the pro- 
cess of construction, is to allow them to pass through this ‘‘ transi- 
tion” stage merely partly finished, and have the changes due to 
settling of the differences of molecular strains occur before the 
final tinishing is done. I also think much depends upon the 
degree of hardness of the gauge as to the amount of change which 
is likely to occur after hurried finishing. I have taken pieces of 
steel which were hardened as thoroughly as fire and water 
will make them, and have made many experiments to determine 
if a rise of temperature and sudden cooling would change 
their length, and found in the case of an inch end-measure 
- thus treated, raising the temperature about 400 deg. 

‘ah., and suddenly cooling, its length would be reduced 
about one-thousandth of an inch after the second cooling men- 
tioned. Hence it seems desirable to keep standard gauges as 
much as possible from the influence of temperatures higher than 
that at which they were finished, for even the heat of the sun upon 
gauges left exposed to direct rays, raising the a samagege of them 
to about 120, or even only to 110 deg. F., might have a tendency 
to shorten them when they return to the conditions of a normal 
temperature. This seems to me to answer the question, so far a- 
my own experience goes, and I can say that we find this knows 
ledge to be of practical value in our work in this direction. 
I would like to say, before closing, in relation to hardened 
steel, and referring to the suggestion of Mr. Smith—that of drilling 
a hole in the end of a large mass of steel before attempting its 
hardening—that I think it might be supplemented by drilling the 
hole entirely through the steel if it be a tap or other article of 
extra size,and, if a tap, to have the hole drilled through the 
shank, as well as through the body part. In hardening taps of 
diameters of from about 2sin. to 8in. or 10in., we find it 
necessary to drill entirely through body and shank, even if the tap 
should be 3ft. or 4ft. long. The hole is drilled through in order to 
give complete circulation of the water in cooling it, even though 
the shank is not heated to redness nor hardened in the least. 
The gauge I referred to and exhibited at the meeting of the 
Society of Arts in Boston last March was 23in. diameter, and had 
been hardened and afterwards finished to a definite standard dia- 
meter, which was two ten-thousandths of an inch larger than a 
28in. gauge. Four days after this finished size had been attained I 
found it cracked through the centre and around the outside, in 
several directions, but leaving the ends of the cylinder perfectly 
intact. After carefully measuring the uninjured ends I found 
them both to be six ten-thousandths of an inch larger than they 
were orginally, which seems to show that the enormous internal 
strains which had been set up in the gauge by hardening had been 
relieved by the cracking of the centre of the gauge, allowing the 
ends to assume their normal condition unrestricted by the counter- 
acting forces in the body of the gauge. This, to my mind, seems 
to explain fully the reason why the end of a gauge ordinarily 
becumes smaller in the course of time than the body part, when 
the latter is strong enough successfully to withstand the pressure 
outwards of the compressed ends. It is now nearly four years 
since the break occurred, and yet there is no perceptible change in 
the diameter of the ends up to the present time, showing conclu- 
sively that the internal strains are now practically neutralised. 

{To be continued.) 








ELECTRIC LIGHTING IN THE C1Ty.—With the exception of one or 
two minor details, the terms of the contract for the City electric 
lighting were settled last week between the Commissioners of Sewers, 
the Brush Electric Engineering Co., and Messrs. Laing, Wharton, 
and Down. The latter supply the district east of the Mansion 
House, while the former take the central area between that point 
and St. Paul’s-churchyard. It is understood that the designs of 
the Brush Company are already drawn up both for public and pri- 
vate lighting. They propose to have a generating station outside 
the City boundary, and to convey the current by underground 
mains at high pressure to some half-dozen sub-stations, where alter- 
nate current transformers will be installed. Thence the current 
will be distributed at low pressure to the customers. The other 
companies—the London and the Metropolitan—decline to accept 
the Commissioners’ terms, and rely on getting provisional orders 
from Parliament, in which case they would be independent of the 
Commissioners for forty-two years as to private lighting, and would 
be able to get their own price for the lamp-posts.—City Press, 

LEEDS ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN. — The ordinary monthly meeting of the Association was 
held on the 28th ult. by the kind permission of the authorities, in 
the Physics Lecture Theatre of the Yorkshire College, Leeds, when 
Dr. W. Stroud, Professor of Physics at the College, gave a most 
interesting lecture on ‘‘Springs.” In his opening remarks the 
lecturer stated that he proposed to treat the question from a 
physicist’s point of view and not from a mechanical view, illustrat- 
ing the difference as represented by molecules and the infinitesimal 
on the one hand and the Forth Bridge and ironclads on the other. 
Taking a spring =a body subjected to deformation, whether of 
shape or volume, which in consequence exerts a force tending to 
resist deformation = body strained by application of stress. 
Springing and expanding are produced by unit stress. Proceeding, 
the lecturer spoke of simple stresses, in which (1) change of 
volume took place without change of shape; and (2) change of 
shape without change of volume, giving formule for coefficient of 
elasticity, &c. (1) Applying to compressed fluids as air and 
water ; (2) to twisted wire, spiral springs, kc. Next he referred 
to. compound stresses, where change of volume was accom- 

nied by change of shape, giving various formule, including 
Goma modulus. Treating more fully of spiral springs, the 
lecturer showed by experiments, that in some forms of spiral 
springs the tendency was to uncoil when elongation took age in 
others the reverse took place, depending on the section. He then 
went on to show the application of this to instruments for measur- 
ing minute variations of length, stating that it was possible to 
measure to the s3y75$5979—two hundred and fifty millionth—of an 
inch, by the rotation of the spring. The lecture was well illus- 
trated by a large number of interesting experiments, electrical 
and mechanical, and by limelight views. A discussion took place, 
in which Mr. J. C. Moorhouse, President of the Association; Mr. 
A. Fowler, M.I.M.E., F.S.A., J. Goodman, Professor of Engineer- 
ing, Yorkshire College took part, who stated that he had noticed 
that in close coiled volute springs the compression had differed 
very considerably from the calculated result, and he found 
this was caused by the friction of one coil on another. He 
also referred to the fact that a rise in temperature affected a spring 
very materially, a rise from 60 deg. to 212 deg. weakening it about 
5 per cent, Mr. J. Hartley Wicksteed, M.I.M.E., took part, 
and a cordial vote of thanks to Dr. Stroud was proposed by Mr. 
J. A. Tempest, hon. sec., seconded by Mr. Alfred Atl:inson, brought 
the proceedings to a close. The next meeting will be on Thursday, 
April 24th, when Mr. A. Fowler, M.I.M.E., F.S.A., will read a 
paper on “‘ Air Pumps and Condensers,” 
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PUBLISHER'S NOTICE, 


* With this week's number is issued as a Su, plement a Two-page 
Engraving of 1000-Horse Power Compound Engines for Electric 
Lighting at Berlin. Every copy as usued by the Publisher con- 
tains this Supplement, and subscribers are requested to notify the 
fuct should they not receive it. 

FORTH BRIDGE, 

* * Rolled copies (suitable for fram ing) of the Four-page Engraving 
“of the completed Bripur, dssved with our Special Number af 
December 13th last, cai be had, pre i post Jree. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

R. R.—Boilers very similar to that you describe have been in use in the Navy 
jor many years. 

N. F.—If you write to Mr. Holines, at the Institution of Naval Architects 
Adelphi, you will no doubt receive a copy. : . 


HIGH SPEED GEARING. 
(To the Editor of The Engineer.) 

Sir,—I should be glad if any of your readers would acquaint me with 
the name of any publication or treatise which gives details of experi- 
ments made to ascertain the highest safe speed at which gearing may be 
run, made in different metals, with engine cut and cast teeth. 

April 5th. NEWCASTLE. 


SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent m town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance):— 

Half-yea rly (including double numbers) .. £0 148. 6d, 
Yearly (including two double numbers) .. #1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post free. 
— aa Pw! - ey Order must be accompanied by letter of 

vice to the isher. ick opi i 
aa Paper Copies may be had, if preferred, at 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape’ of ent Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 

. Cyprus, £1 16s. China, Japan, India, £2 0s. 6d 

emittance by Bill_ on London.—Austria, Buenos Ayres and Algeria, 

on — Panama, Peru, Russia, Spain, Fm 
s.; Borneo, Ce avi Si 2 H 

Sandee. ita, ane eylon, Java, and Singapore, £2 0s. 6d.; Manilla, 


a8 ADVERTISEMENTS. 
«* The charge Jor Advertisements of four lines and under is three shillingse 
=~ every two lines afterwards one shilling and sixpence; odd lines ar, 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
oe advertisements from the country must be accompanied by a Post-office 
rder wm payment. Alternate Advertisements will be inserted with all 
a regularity, but regularity cannot be guaranteed in any such case. 
Prices tor’ bs weekly advertisements are taken subject to this condition. 
’ played Adverti in * ordi: 7 ial” iti 
will be sent on application. tills aces 
Advertigomonts cannot be inserted unless delivered before Six 
- Phen 4 on Thursday evening; and in consequence of the 
aren ty, iw ing to press early with a portion of the edition, 
setae ae te] to Standing advertisements should arrive not 
an er ; an Three o'clock on Wednesday afterneon in each week. 
etters relating to Advertisements and the Publishing De wtment of th 
paper are to be addressed to the Publisher, Mr. po A Whites all her 
letters to be addressed to the Editor of Tue ENGINEER, 








MEETINGS NEXT WEEK. 

Tue Instireution or Civit, ENcineers.—Tuesday, 15th inst., at 8 p.m. 
Paper to be read:—‘ The Application of Electricity to Welding, Stamp- 
ing, and other Cognate Purposes,” by Sir Frederick Bramwell, Bart., 
D.C.L., F.R.S., Past President Inst. C.E. 

Instirute OF MARINE Enoineers.—Tuesday, 15th inst., at 7.30 p.m. 
Paper to be read:—“ Blowing-up the Old Dock Wall at the New Entrance 
Royal Albert Dock,” by Mr. Jos, Thomas (Hon. Member), Supt. Eng. 
London and India Dock Company, At 8.15 p.m, Mr. Buckwell’s paper 
on ‘Paddle Engines.” 

Society or Arts.—Tuesday, 15th inst., at 8 p.m.—Applied Art Section: 
“Modern Indian Art,” by Mr. C. Purdon Clarke, C.1.E. Wednesday, 
16th inst., at 8 p.m.—Ordinary meeting: ‘Old and New Fashions in 
Typography,” by Mr. Talbot B. Reed. 

MereoroLocicaL Soctery.—Wednesday, léth inst., at 7 p.m. Papers 
to be read:—“ The Cold Period at the beginning of March, 1890,” by 
Mr. Charles Harding, F.R. Met. Soc.; ‘Note on the Whirlwind which 
occurred at Fulford, near York, March 8th, 1890,” by Mr. J. E. Clark, 
B.Sc., F.G.S.; ‘On the Possibility of Forecasting the Weather by means 
of Monthly Averages,” by Mr. Albert E. Watson, BA., F.R. Met. Soc.; 
‘Rainfall of the Globe,” by Mr. W. B. Tripp, M. Inst. C.E., F.R. Met. Soc. 

Royat Instrrurion.—The evening discourse on Friday, 18th inst., will 
he given at nine o'clock by Sir Frederick Bramwell, Bart., F.R.S., on 
** Welding by Electricity.” Afternoon lectures next week at three o'clock: 
—Tuesday, the Hon. Geo. C. Brodrick, D.C.L., on “The Place of Oxford 
University in English History.” Thursday, Prof. C. V. Boys, A.R.S.M., 
F.R.8., on ‘The Heat of the Moon and Stars"—the Tyndall Lectures. 
Saturday, 19th inst., Captain W. de W. Abney, R.E., on ‘Colour and its 
Chemical Action.” 

CHESTERFIELD AND MIDLAND Counties INSTITUTION OF ENGINEERS.- 
Saturday, April 12th, general meeting at the Town Hall, Derby. Papers 
for discussion :— Mr, C. E. De Rance’s on cag ‘Notes on the Geology of 
the Manchester Canal ;” Mr. G. E. Coke's paper, ‘‘A Recent Boring at 
Chesterfield with the Diamond Drill; any or all of the papers pub- 
lished by the Federated Institution of Mining Engineers, Paper to be 
read :—‘ Soars’ Patent Coal-lowering Apparatus,” by Mr. Charles Soar, 
Granville Colliery. 
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THE COST OF A ROYAL SHOW. 


THE first number of the new quarterly series of the 
Royal Agricultural Society’s Journal contains a detailed 
account of the expenditure and receipts of the Windsor 
Show. When, two months ago, it was announced that 
there had been a loss of nearly £5000 on the Show, the 
statement gave rise to a great deal of surprise, and not a 
little somewhat hasty censure. Certainly so heavy a loss 
seemed unaccountable, bearing in mind the fact that the 
receipts at the turnstile were larger than they had been 
at any of the previous shows, with one exception, and 
also considering that the Mansion House Committee had 
contributed £5444, and the Windsor Local Committee 
nearly £2400 towards the expenses. Still, cautious 
critics awaited the publication of the details of expen- 
diture before committing themselves to an opinion as 
to the financial administration which had caused so 
heavy a loss to the Society. Even now that the details 
are published, it is not easy to say whether the expendi- 
ture upon many of the departments was extravagant or 
not. The holding of the annual show has always been 
regarded by the Council as part of its educational and 
ameliorative mission on behalf of the agriculturists of the 
country, and asa great advertisement on behalf of the 
Society as well. Therefore the financial results must 
not be regarded from the simple standpoint of a show- 
man who looks to the immediate returns of an 
exhibition for his profit, and to whom a_ balance 
on the wrong side is a dead loss. It is due to the 
prestige of the Society that its annual exhibition 
shall be creditable, and that all its appointments 
and arrangements shall be such as to insure the exhi- 
bition from loss due to bad administration, and to 
promote the comfort and enjoyment of the visitors. 
Many atime the Society has visited a town where it 
was certain to incur a loss, feeling bound to keep up 
its migratory character by appearing in every county 
of England at one time or another. Even at Windsor, 
near as that town is to the greatest centre of population 
in the world, a loss was from the first deemed more 
likely than a profit. But it was deemed fitting that the 
jubilee year of the Society, and the year of the Queen’s 
presidentship, should be signalised by a visit to the Royal 
Borough of Windsor; and as the Show was thus connected 
with the Royal headship of the Society, through which 
an enormous accession of members had been secured, 
this satisfactory feature of the jubilee year must be taken 
into consideration along with the financial disaster of the 
Show itself. The contributions of two thousand new 
members, indeed, came to so handsome a sum that, in 
spite of the loss of nearly £5000 above referred to, the 
Society was able to show a balance on the year of £2013 
to the good. Itis true that this was only possible by 
means of the shaky financial expedient of using the whole 
of the £5690 received from new life members as an item 
in the current account—a plan which it is astonishing to 
learn has been usual in the past, but which is—none too 
soon—to be discontinued for the future. Still, it is some- 
thing to show a profit on the year, in spite of the heavy 
loss incurred on the show; and although the liabilities to 
life members whose subscriptions have been to a great 
extent spent, will be a heavy burden in the future, we 
have no doubt as to the continued prosperity of the 
Society under fairly cautious management. 

No one who looks over the items of the receipts 
and expenditure can fail to be struck with the great 
disparity of the amounts belonging to the several 
departments of the Show. The cost of the erec- 
tion of the shedding and other buildings, less the 
proceeds of the sale of materials after the meeting was 
over, was a few pence under £12,013, and the imple- 
ment exhibitors found nearly half this sum for shedding 
alone, while non-members’ fees for implements—£319— 
brought the total contributions of these exhibitors up to 
£6024. Works, such as draining and levelling, making 
roads, and clearing up and restoring the ground, cost 
£1801; so that the net expenditure on the yard and its 
buildings was not far short of £14,000. A considerable 
portion of this total sum was, of course, increased on 
behalf of visitors, as, for instance, the cost of making the 
ground fit, and that of erecting the grand stand and the 





working dairy. Therefore a careful analysis would show 
that the exhibitors of implements and other dead stock 
paid considerably more than half the expenses incurred 
to provide accommodation for all classes of exhi- 
bitors. Yet the awards for implements and dairy 
appliances and designs amounted to only £81, and 
the cost of a few medals. A _ striking contrast is 
afforded by comparing these receipts and payments with 
those belonging to the live stock department. Exhibitors 
of live stock, including poultry, paid not quite £1683. 
Accommodation for herdsmen and fees for horse boxes 
and stalls came to over £900 extra; but, then, implement 
exhibitors must have had to pay very much more in pro- 
viding lodgings for their assistants. In return, the exhi- 
bitors of live stock received in prizes £9567, without 
reckoning what was paid for wool or dairy produce, 
or the cost of medals. In other words, implement 
exhibitors contributed more than seventy-four times 
as much as they received; while live stock exhibitors 
received nearly six times as much as they paid, 
excluding extra accommodation, which may be set 
against implement exhibitors’ expenses for lodging 
their assistants. There is a very striking disparity 
here. We do not say that it should be made to disappear, 
but we do contend that the breeders might do with less 
of the spoils, and that inventors and manufacturers of 
implements and machines should receive a decent amount 
of encouragement. Everyone knows the defence made 
for a contrast in the treatment of the two classes of ex- 
hibitors, which amounts almost to an insult to one of them. 
It is said that manufacturers and vendors of goods 
exhibited in the dead stock department will attend the 
shows as a matter of business, and that they have their 
reward in the sale of their exhibits and the advertisment 
which they obtain. 

Perhaps so; but may not the same be said of live stock 
breeders ? Accustomed as they have been to the offer of 
liberal prizes, many of them would probably cease to 
exhibit if they received no greater encouragement than 
is accorded to implement exhibitors. Still, their chief 
reward consists in the advertisement of their studs, herds, 
and flocks, and in the high prices often obtained at the 
shows. The winning of a prize would be worth a great 
deal to any one of them, if it were only a bronze 
medal; and, apart from the prize winners, the general 
run of exhibitors may be said to find in the Royal 
Show one of the best of markets for their stock. 
It was a great drawback to the jubilee show that there 
was no implement trial worthy of the name in connection 
with it. This great lack was much complained of by 
some of the agricultural papers, and by members of the 
Society and other visitors to the Show. Indeed, for years 
the neglect of implements by the Council has been a 
cause of much dissatisfaction, and if the government of 
the Society were truly representative of its members, we 
have no doubt that the policy in this connection would 
undergo a speedy change. But the Society is ruled by 
an oligarchy, composed chiefly of breeders of live stock 
and a few great implement makers, who, being at the 
top of the tree, have no desire for competitions in climb- 
ing. When we recall the Davey-Paxman triumph in the 
Newcastle engine trial, we cannot feel surprised at the 
discouragement to similar trials given by some of the 
manufacturing members of the Council ; but we do wonder 
that their colleagues should not see that, in the interest 
of farmers, periodical trials of all important classes of 
agricultural implements and machines should be held. 

A few of the items to which we have not yet referred 
may be mentioned. The receipts for admissions to the 
yard and its stands came to the large sum of £16,109; 
and the total receipts, apart from the contribution of 
£5000 from the Society’s general revenue, to cover the 
loss, amounted to £35,310. Justice is not often freely 
obtained in this world, and in the Windsor case the cost 
of administering it was £1306, that being the amount 
put down for judges’ fees, expenses, and badges. The 
cost of administration was over £4667, in which total the 
engineering department figures to the modest extent of 
£157 and a few shillings, though, of course, this does not 
include what was spent in actual engineering work. 
Altogether the expenses were £40,310 7s. 9d. It will, no 
doubt, be many years before such an expenditure will be 
incurred again, and we hope that we shall never again 
hear of a loss of nearly £5000 on a single exhibition. 


LONDON AND THE COUNTY COUNCIL. 


TuE magnitude to which the metropolis has attained, 
and the enormous outlay necessary to its good govern- 
ment, are matters very forcibly illustrated, though not 
fully revealed, in the 111 pages which contain the esti- 
mates of the London County Council for the coming 
financial year. Few persons are likely to wade through 
this sea of figures, however suggestive are such statistics 
with regard to the grandeur and importance of the largest 
and most populous city in the world. The general notion 
is that out of all these calculations there rises up a some- 
what disagreeable demand for a large sum of money, 
which takes the form of a rate at so much in the pound 
on the various forms of house property. There are, how- 
ever, some items in which our readers may be supposed 
to take a particular kind of interest, and to such as these 
we propose to make reference. It is certainly a note- 
worthy fact that the main drainage operations during the 
next twelve months are expected to absorb a sum exceed- 
ing £200,000. This alone accounts for more than three- 
halfpence in the pound out of the year's rate, or one- 
ninth of the whole. The amount is formed under 
three heads—sewerage and drainage taking £49,000, and 
the pumping stations nearly £75,000, while sewage 
deodorisation and removal approximate to £80,000. 
All three items show an increase compared with the 
estimates of 1889, the aggregate advance being above 
£73,000. The charge for sewage deodorisation and 
removal is more than doubled, the estimate for last year 
being only £36,000. But this is simply a comparison of 
estimates, and on turning to what is called the ‘“Appendix” 
to the present budget, we find that the actual expenditure 
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in the past financial year for deodorising, precipitating, 
and removing the sewage was above £58,000. In another 
part of the financial statement, the cost of the chemicals 
to be applied to the sewage in the coming year is esti- 
mated at £40,000, subject to certain provisoes, which 
prepare the way for a larger expenditure. The estimate 
comprehends 10,000 tons of lime, 2500 tons of sulphate 
of iron, 2000 tons of manganate of soda, and 1600 tons of 
sulphuric acid, making altogether some 16,000 tons of 
material. This applies to the main outfalls, and an 
addition of 345 tons is requisite for the storm overflows. 
Including odd quantities, the total becomes 16,750 tons. 
The provisoes are, that should the summer be excep- 
tionally hot, with low rainfall, the quantities of man- 
ganate of soda and sulphuric acid will have to be enlarged, 
‘especially so in view of the fact that the sewage is 
discharged at all times of the tide.” It is explained that 
the quantity of sulphuric acid varies with the quantity of 
the manganate, and, further, “any breakdown in the 
arrangements for removing the sludge will seriously 
increase the quantities of manganate required.” The 
cost of the manganate is given at £8 10s. per ton, a 
marvellous reduction on the price originally paid, at one 
time as high as £40 per ton. The article was subse- 
quently manufactured at Crossness at a cost of £17 10s. 
per ton. 

It occurs to us to ask why there should be any fear of 
a “breakdown in the arrangements for removing the 
sludge.” An answer may, perhaps, be found in the fact 
that the expected fleet of half-a-dozen sludge vessels pro- 
perly constructed, has not yet extended beyond two, 
namely, the Bazalgette and the Barking. These are to 
be supplemented by such vessels as can be hired for the 
purpose—an expedient from which we do not expect any 
great result. It looks very much as if the precipitation 
of the sewage would be only a partial performance, there 
being no adequate means for carrying off the residuum. 
Passing from this toa matter which seems to be more 
energetically dealt with, we are glad to meet with an 
enlarged outlay for the maintenance of the Fire Brigade. 
Against £118,000 spent in the past year, there is an esti- 
mate for nearly £135,000 in the year to come. The esti- 
mate for 1889 was less than £114,000. Another element 
of increase has reference to the bridges. These are to 
take £16,000 instead of £12,000. But the old county 
bridges are the real cause of the extra burden. These, 
together with £1000 for, contingencies, make up £4000, 
which corresponds to the total increase. Among the 
metropolitan bridges, Chelsea is allotted £4000 for re- 
paving and painting; Waterloo Bridge requires £2000 for 
repairs and cleansing; and Vauxhall, £1400. Putney 
Bridge, for “lighting, &c.,” costs nearly £1 per twenty- 
four hours, all the year round, while Waterloo takes £200 
per annum, and Westminster, £270. Parks and open 
spaces require £65,000 during the year, an increase of 
£15,000 on the expenditure for 1889. The Woolwich 
ferry is to cost £10,000 for the year, or, perhaps, £11,000, 
rather more than half being for wages. Gas testing—a 
matter of considerable importance to the inhabitants of 
London—is estimated at £2250. The staff includes twenty 
examiners at £100 per annum each. Gas-meter testing 
is another department, for which the estimate is nearly 
£4000. But in both cases there is a set-off, the Com- 
panies contributing £380 towards the gas testing, and the 
fees producing £2800 in aid of the expense in testing the 
meters. So, in regard to the Fire Brigade, there are the 
contributions of the Government and the insurance com- 
panies. The functions of the Sanitary Committee of the 
Council seem rather comprehensive, or we might say con- 
glomerate, the subjects to be dealt with including the 
testing of gas, gas meters, and petroleum, the protection 
of infant life, the supervision of “ slaughter-houses and 
explosives,” the salaries and disbursements of coroners, 
and the inspection of weights and measures. In like 
manner the duties of the Council itself are exceedingly 
heterogeneous. The old Metropolitan Board had a toler- 
ably wide range of duties, but its operations were simpli- 
city itself compared with those which devolve on the 
County Council. The result is to make the estimates 
exceedingly complicated, the tangle being increased by a 
distinction between the general and special account, 
arising from the fact that there are some purposes from 
contributing to which the City is exempt, thereby render- 
ing it necessary to keep two accounts. London is not 
actually unified, and the idea of the “one municipality” 
is not yet realised. How this is to be accomplished with 
due respect to the Corporation is by nomeansclear. The 
police question also interposes, and brings in a third 
element, with the additional complexity that the City 
police are under the municipal authority, while the 
Metropolitan police have an Imperial character. 

The execution of public works is the matter in which we 
are more particularly interested. When we look at the 
maze of duties confided to the County Council, we con- 
fess to some misgiving as to the progress of public improve- 
ment in London. Itis true that the Council is an enlarged 
body as compared with the Metropolitan Board. But it 
will be exceedingly difficult for the ratepayers to exercise 
an intelligent oversight with regard to the finances of the 
new authority, and they will be apt to rely on the rough- 
and-ready test furnished by the amount of the rate. Yet 
such are the changes going on, that the amount of the 
rate in the pound will afford a very imperfect clue. The 
rateable value of London goes up immensely, but the rate 
in the pound shows no tendency to decline. In the year 
1856,. when the Metropolitan Board was only a few 
months old, the rateable value of London was about 11} 
millions, and the Board’s rate was twopence in the pound. 
A penny rate in those days produced only £47,000, whereas 
it is now equal to more than £131,000. The penny 
has, thus gained nearly a three-fold power. Yet the 
rate rises to thirteen pence in the pound. London, with 
its enlarged size, has enlarged wants. Old streets have 
to be widened, and new ones have to be made. There is 
a continuous cry for open spaces, and public parks are 
established at enormons cost. The main drainage is not 
carried to a conclusion, and there is no saying what fur- 


ther expense may be incurred in dealing with the outfall 
question. There is the demand for a tunnel or tunnels 
under the Thames, to connect the opposite shores at Black- 
wall. What may ensue from the agitation about the water 
supply nobody knows. Amidst all the growing demands 
for local expenditure, there has been the insane policy of 
cutting off the coal dues. As for the Exchequer con- 
tributions to the County Council, there is a handsome 
sum of £823,000 in aid of revenue; but this is melted 
down by sundry charges on the other side, including 
£463,000 for the Metropolitan Police, and £100,000 for 
pauper lunatics, until less than £202,000 remains to be 
carried to the general county account, where it has to 
face a disbursement of £327,000 for indoor paupers, at 
4d. per head per day. It will be said that London gets 
the benefit of this latter payment in the poor rate, and 
it certainly ought to do so; but this shifting of money 
out of one pocket into another is fatal to the simplicity 
of accounts, and makes it very difficult to find out the 
real amount and incidence of local taxation. This at 
least is clear—that the County Council wants additional 
funds; and, unless assisted in this direction, will be ill 
able to face any large expenditure for public works. 

One curious feature with regard to the finances of the 
County Council consists in the increase of the net liability, 
or, in other words, the debt of that body. The augmenta- 
tion in the last twelve months is as much as £1,129,199. 
We are not aware that this phenomenon has been ex- 
plained. It seems inevitable that with an increased debt 
there must be more to pay annually in the shape of 
interest and redemption. The debt of the Council now 
exceeds 18} millions. Concerning the rateable value of 
the metropolis, it is observable that this is not on the 
increase in every district. A decrease is to be noticed in 
St. George-in-the-East, in Marylebone, in Bromley-by- 
Bow, and in each of the four parishes of the Stepney 
Union. In the Whitechapel Union there is a decrease of 
nearly £15,000. The figures are suggestive of industrial 
depression, not wholly unconnected with the strike 
movement. The case may be even worse than this, and 
it may prove that the trade of London as a port has 
suffered to such an extent as to affect the value of river- 
side property. The next quinquennial valuation, to take 
place in 1891, will throw fresh light on the subject. 





AN EXTENSIVE COLLIERY ENGINEERING SCHEME. 


WE have several times called attention to the various 
colliery engineering schemes which from time to time have 
been put forward under the auspices of the South Staf- 
fordshire Mines Drainage Commissioners, with a view to 
recovering the submerged mineral wealth of the Mid- 
England coalfields. No apology is needed for the attention 
which has been devoted to this subject, for, as most mining 
engineers the kingdom through are well aware, the task 
which the Commissioners have before them is probably almost 
unique in the matter of difficulty and dimensions, in the 
history of the profession. Since our last issue a compre- 
hensive report has been published by Mr. Edmund Howl, 
who is the engineer for the Tipton district, and who is 
also the general manager for the Commissioners. This 
report embodies the result of several conferences which 
have been held between the Commissioners on the one 
hand and the colliery proprietors, assisted by their mining 
engineers, on the other. The object of these conferences has 
been to free from water an area of thirty-two square miles— 
20,480 acres—in the “Tipton district.” The report gives 
particulars of the eight distinct ‘“‘ pounds” or localities em- 
braced in this district, and details for each pound as to what 
will be required in the driving of new levels and in altera- 
tions and additions to the existing pumping plant. The 
total cost of draining these eight woh to the lowest point, 
so as to obtain measures of coal at present unworkable, 
is estimated at £50,000. By reason of their present financial 
position the Commissioners are debarred as a ly from 
defraying the expenses themselves, and if the scheme is to be 
carried through it will have mainly to be by private subscrip- 
tion among the mine-owners of the Tipton district them- 
selves. There seems to be, however, a general feeling that 
such operationsas are proposed would, inthe end, amply repay 
those who made the outlay, and the probability is that the 
money will be subscribed. Meanwhile the entire report is 
referred to a Committee. Some idea of the extent of the 
present operations of the Commissioners, and of the regular 
work for which provision has to be made, may be gathered 
from statistics which it is necessary to compile when obtain- 
ing data for the new scheme. The amount of the rainfall 
added to the water introduced into the district by the water- 
works companies, without taking into account the leakage 
from canals and wharves, makes a total of 36,000,000 gallons 
per day to be passed out of the mining area by surface drain- 
age. During the last three years, the raising of 12,000,000 
gallons a day has been constantly going on, with the effect 
of keeping the water in a stationary position when the rises 
and falls are averaged throughout the different pounds. This 
quantity, 12,000,000 gallons per day—with a slight variation 
for the difference in rainfall—will require to be constantly 
pumped, even after the pounds are drained to their lowest 
points, and in any calculation as to the capacity of the 
pumping plants necessary to deal with the general come or 
flow of water, this figure has to be constantly kept in view. 


GOOD FRIDAY ORATORY IN THE YORKSHIRE COALFIELD, 


YORKSHIRE miners have been spending their Easter holi- 
days in the accustomed fashion—listening to speeches on 
Good Friday, and making “merrier” still in Easter week. 
There is a regrettable lack of moderation in the utterances 
of the colliers’ agents. This is all the less excusable, as 
they have won the battle with the employers, and nothing 
becometh the victors as self-restraint in the hour of triumph. 
Mr. B. Pickard, M.P., who is the head of the Yorkshlre 
Miners’ Association, has been quoting to his constituents the 
profits made by limited companies in the Sheffield district 
during the past year. His planis to pick out the most lucra- 
tive concerns, and leave those which do not pay severel 
alone. In this way he is enabled to make out his case, whic. 
is that capital gets too much out of labour. But is it quite 
fair to present only the credit side of the balance-sheet? He 
lays stress upon three companies—Brown, Bayley’s steel 
works have paid 25 per cent.; Henry Bessemer and Co., 
25 per cent.; and Charles Cammell and Co., 124 per cent. 





Addressing a mass meeting of miners, he asks them to con- 





—————<——= 
sider these large dividends, and say, if the sh 
receive such amounts, why they—th miners—shonie 
refused more wages? This is the kind of argument which 
tells well in an ill-informed crowd. But it is hollow as a drum 
Brown, Bayley'ssteel works have paid 25 per cent. for 1889 and 
the present shareholders are therefore ee well ; but M 
Pickard, to be perfectly fair, should have told the wholexta” 
which the Sheffield Telegraph recalls to memory, Beene’ 
Bayley's is the outcome of a larger concern, which foundered’ 
carrying down with it half-a-million of money. That is ar 
item on the debit side of capital which the Union "eet 
carefully remembers to forget. Then the shareholders in 
Bessemer’s are not getting 25 per cent. on their investment 
The shares are £10, fully paid. They were placed on th, 
market at £18. A large number were Be at £20 to £95 
and the present price is £27 10s. Even if the returns were 
as Mr. Pickard puts them, the fact remains that not a 
shilling of these profits is made out of coal. Neither 
company owns a single shaft. In Cammell’s case the argy. 
ment is even stronger. Since the company acquired the 
Oaks Collieries it has found them a distinct loss, with 
the exception of the first year they were worked, and that 
which closed in 1887. The dividends have been made, not 
by, but in spite of the collieries. The latter were paid for jn 
debentures, and the finished articles in railway, military 
and marine material have brought the profit which enabled 
these debentures to be paid off. It would have been better 
from the profit point of view, if Messrs. Cammell had gone 
into the open market and purchased their supplies; but as 
their great business is in steel and iron, they acquired the 
collieries to secure fuel in times of emergency, 


RAILWAYS AND MAILS, 


THERE is an irregular growth on many of our railways of 
the receipts from the carriage of her Majesty's mails. In the 
last half of last year, for instance, the Great Northern Rail. 
way received from this source £15,870—a respectable sum, 
but one just about £3 less than in the corresponding week of 
the previous year. On the Lancashire and Yorkshire Rail. 
way the receipts were, last half-year, £5928, or £1 more than 
in the corresponding period. The receipts of the Great 
Western for the past half-year were £60,757, or £7 increase, 
The Manchester, Sheffield, and Lincolnshire derives £167] 
from this source, the increase being about £4. The Furness 
Railway receives £1613—the increase being about £2 in the 
year; and the North British Railway, which in the half-year 
receives over £12,000, has a small increase. These are exam- 
ples of a large number of companies, and it is evident that 
the rate of the growth is very meagre. When the con- 
tinual increase of the correspondence is remembered, year 
by year, and when it is also borne in mind that the railway 
system has in this country a slow but steady increase, over 
which the mails should be carried, it must be acknowledged 
that the increase in the revenue from the carriage of the 
mails is one that is very disappointing. It is well worth the 
thought of the managers of the railway companies, whether 
they, as large contributors to the national revenue, and as 
companies able to do cheaply and efficiently a public service 
in the transit, they ought not to try to secure a larger 
revenue from the growing postal communication. It is to 
be observed that the sums we have named not only 
represent the carriage of inland matter, but there is also the 
carriage from great centres to the ports of the mail matter 
that is destined for export. It is certain that the growth of 
the traffic, as represented by the receipts, is not concurrent 
with that of the growth of other traffic on the railways, nor 
can it be described as equal in ratio of growth to the enlarge- 
ment of the mass of mail matter from time to time named 
in the reports of the Postal Department. In one or two 
isolated instances the depa:cment has established mail vans 
of its own, travelling by road, but these are in districts not 
served by the lines we have named, and the comparison is 
not altered by them. The experiment is likely to be extended 
in Lancashire, and it is quite possible that there may be 
some slight reduction of the ents. But apart from that 
—and the effect will be probably seen most in the posta’ 
parcel traffic, which enters into the “ parcel,” and not the 
“mail” receipts—there is not the rate of growth in the 
receipts from the mails that there used to be, and that ought 
to be continued, considering the growing correspondence. 


STEAM TO AUSTRALIA, 


Tue Peninsular and Oriental Steam Navigation Company 
has published a statement showing the time occupied by 
the Britannia, the Victoria, Oceana, and Arcadia in making 
the trip from London to Australia, and from Australia to 
Plymouth. The statement commences with November, 
1887, and ends with September, 1889. In November 1887, the 
Britannia made the voyage out in 28 days net time, and 
31 days is the longest time taken by any of the vessels. 
This was the May voyage of the Arcadia. The mean of 
five voyages out of the Britannia gives 29 days; and of the 
Victoria, 29°05. The mean of four voyages out of the 
Oceana gives 28°94 days, and of three voyages of the 
Arcadia 29°75 days. The mean from Australia to Plymouth 
is by all ships about a day more. The fastest voyage yet 
made to Australia was performed by the s.s. Victoria, in 
January, 1888, and remains still unbeaten. As showing the 
rapid and immense increase in the Australian traffic, it is 
only necessary to refer back to 1869, when the steamers were 
only of 1600 tons, whereas now, in 1889, they have increased 
to 6500 tons, being four times as large as they were twenty 
years ago. The speed has also been accelerated to a high 
degree, the steamers in 1869 taking 47 days to reach Australia, 
and the mails taking 41 days; in 1889 the mails reached 
Australia in 31 days, and in one instance the s.s. Britannia 
delivered her mails at Australia within 25} days. 


RAILWAYS IN AFRICA. 


Tur attention which is being given by French capitalists 
to the development of trade in Africa is likely to culminate 
very shortly in the promotion of enterprises that may 
awaken English trade pioneers to the fact that they will have 
to deal with more formidable competitors than the Portuguese. 
Almost unnoticed by the English commercial world, a French 
marine officer, Captain Trivier, ripe org a journey at the 
close of last year similar to that which was performed by 
Mr. Stanley. His atm was purely commercial, and, taking & 
line to the south of that pursued by the American explorer, 
Captain Trivier strengthened those French commercial 
stations already established and founded new ones where 
needed, until now a line of depéts stretches from the south 
of the Congo on the west to the coast on the east. Attempts 
are now being made to facilitate the development of those 
regions by the construction of railways which shall form a 


means of communication through French territory from the 
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‘ver Congo. A company is being formed under 
ooast to the rhe Compagnie Conmnsercial et Industrielle du 
the ae rrancell, and they have, through M. Albert Christople, 
cy 4 Crédit Fonciér, obtained the sanction of M.de Brazza, 
. “Government agent of Gabon and of the French Congo, 
= ake the necessary survey. This work, itis expected, will 
ne about two years. The promoters of this new commercial 
= npany are no doubt encouraged by the successful financing 
— Congo State Railway Company, which has lately shown 
evidence of its vitality by placing a large order for rails 
e Belgium; and not only are projects for railway con- 
struction in the French Congo territory being actively pushed 
forward, but similar work is also very largely carried out in 
the North of France. Considerable attention is bestowed at 
the present moment upon the colony of Tunis, which has a 
fascinating reputation in France for its mineral wealth and 
resources. Railways are being extended in all directions, 
and as the present constructive capacity is not sufficient for 
the wants of speculators, a bank has just been formed for 
financing such enterprises 1n Tunis. This extension of rail- 
way construction in the African colonies is oneety resulting 
in large orders coming to works in France, and the makers 
of railway material, particularly the bridge builders, have no 
yeason to complain of the part which speculators are taking 
in promoting colonial development. 








LITERATURE. 


Jotices sur les Modéles Dessins et Documents divers relatifs 
aux Travausr des Ponts et Chaussées, 8vo. pp.811. Paris: 

Imprimerie Nationale, 1889. 

Aone the more solid attractions of the late Paris Exhi- 
bition, few were of greater interest to the engineer than 
the remarkable collection of models, drawings, and 
documents illustrating the progress of public works in 
France during the last few years which were exhibited in 
a pavilion on the Trocadero side of the Seine by the 
Ministry of Public Works, and this interest was largely 
enhanced by the excellent descriptive catalogues accom- 
panying them, which remain as permanent records after 
the collections they describe have been dispersed. The 
building, which is of asomewhat fantastic Franco-Moresque 
character, and is intended to form a permanent addition 
to the Ecole des Ponts et Chaussées, was devoted to the 
illustration of works carried out by the two bodies of 
civilian Government engineers, those of the Ponts et 
Chaussées and Mines, and of the two great schools in 
which the members of these services are trained. The 
volume relating to the former group of subjects is not 
restricted to roads and bridges, but includes notices, 
mostly in considerable detail, of ninety-two different 
works under five different heads, in the following order: 
Section (1) Roads and Bridges—Streets and Highways. 
(2) Internal Navigation; (3) Maritime Navigation—Sea 
and River Harbours; (4) Lighthouse Beacons and 
Acoustic Signals; (5) Railways. 

In the first section, devoted to road bridges, several 
considerable works which are still in course of construc- 
tion are noticed. Among these the most noticeable are 
the new bridges at Lyons and Rouen, and the Pont de Bar- 
bin at Nantes. The latter has a single arch of 262ft. span, 
while the two new bridges across the Rhine at Lyons now 
building on the site of those known as the Ponts Morand 
and Lafayette, have each three spans of 221ft. and 207ft., 
the older timber bridges on the same site having nine and 
seventeen spans respectively. The Rouen three-arched 
bridge which takes the place of an older suspension 
bridge, and is said to be the first important work of its 
class executed in steelin France, is remarkable for having 
its highest and broadest arch of 179ft. span and 16ft. 
rise on one side, an unsymmetrical arrangement, due to 
the necessity of keeping a sufficient headway for naviga- 
tion in the channel which passes close to the left bank of 
the river. In all these bridges a similar type of construc- 
tion is adopted, the arch ribs are circular segments of 
large radius, carrying the roadway by a series of vertical 
struts, either independent or connected by semicircular 
arches. The severe or even somewhat monotonous 
effect of this construction is relieved to some extent by 
the ornamental treatment of the piers, which, as a rule, 
are faced by sculptured groups in white limestone. An 
interesting example of the growth of traffic in Paris is 
afforded by the widening works of the Pont d’Austerlitz, 
which dates from 1805. Originally this was a cast iron 
bridge of five arches, 42ft. wide between the parapets, but 
in 1854 the piers were enlarged on both sides and the 
arches reconstructed in stone, the width being increased 
to 59ft. This, however, proved insufficient, owing to the 
proximity of the great stations of the Orleans and Lyons 
lines, and in 1884 it was further increased to a width of 100ft. 
—the methods adopted for joining the new to the old 
masonry being described in detail. This was a work of 
some delicacy, as the original bridge was founded upon a 
staging on piles, and the first widening upon a concrete 
bolster, placed on a continuation of the same piles, which 
were found to be in arather bad condition. The new work 
has therefore been commenced upon the rock by means 
of caissons sunk by compressed air, heavy rubble masonry 
of burr stone set in cement being used instead of concrete, 
the cost of the work being about £56,000. 

The second section, that of interior navigation, contains 
numerous memoirs on the improvements that have been 
made in the navigable rivers and canalsin France during 
the past ten years. These include Mr. Edwin Clarke’s hy- 
draulie lift at Fontinettes near Saint Omer, erected at a cost 
of £75,000, the locks and weirs at Suresnes, Marly, Bougival, 
Poses, and Villez on the Seine, which have been recon- 
structed, in order to obtain a minimum depth of 10°5ft. 
for craft navigating between Paris and Rouen. These are 
among the most interesting portions of the book, the 
methods of working the shutters, as well as the construc- 
tion of the latter, showing great ingenuity and fertility of re- 
source in the engineers employed on the works. The effect 
of these improvements has been very remarkable, the time 
of transit for boats between Rouen and Paris—140 miles 
—Iis now reduced to three days at most for those towed in 
trains, and twenty to thirty hours for independent 
steamers; and the freight, which was 12f. to 18f. per ton in 








1840, and 10f. to 12f. in 1859, is reduced to 4f. to 5f. up and 
2‘75f. to 3°5f. down the river. The total traffic in 
kilometric tons increased from 227,307,266 tons in 
1881, to 389,568,346 in 1888. The cost of these improve- 
has been about £3,550,000, the interest upon which repre- 
sents a comparatively small proportion of the amount 
saved by the reduction on freight charges. The con- 
struction of training walls and the dredging of the 
channel of the Lower Seine when completed willinsure a 
constant depth of about 23ft. of water at Rouen, which, 
with the necessary harbour works at the latter place, will 
require a total expenditure of £3,200,000 to be partly 
recouped by reclaimed land behind the training walls. Up 
to the present time about 20,000 acres, worth £1,210,000, 
have been so reclaimed. 

In the high ground of the north-east and centre of 
France important improvements have been made in the 
canals connecting the Oise and the Aisne, the Marne and 
the Rhine, the Centre, and others. In order to accom- 
modate increasing traffic, the lifts of the locks have been 
doubled by suppressing alternate ones on the Canal du 
Centre, the length being increased to 126ft., taking boats of 
150 tons. On the new Oise and Aisne Canal near Loire an 
important summit tunnel has been carried through a very 
difficult piece of ground full of water, by means of com- 
pressed air, ina manner that recalls some of the more 
difficult colliery sinkings in the North of England and 
Belgium, .and the descriptions of the contrivances adopted 
are of great interest. 

In the section of maritime navigation, the most impor- 
tant works described are those of the new harbour at 
Calais and its neighbour, the deep-water harbour of 
Boulogne, the new docks and quays at Marseilles, and the 
river harbours at La Rochelle, Rouen, and Bordeaux. At 
La Rochelle a new sea harbour has been made on the 
roadstead covered by the Ile de Rhé, and in the construc- 
tion of the piers an ingenious system of floating diving 
bells has been adopted by the contractors, Messrs. 
Zschokke and Ferrier. Unfortunately, the description is 
not illustrated, so that it is rather difficult to follow by 
the text alone. These have, however, appeared in our 
contemporary, Le Génie Civil. 

The section on lighthouses and beacons contains an 
interesting account of the building of the Grand Cardinal 
Light on an exposed islet in Quiberon Bay, by means of 
a central wooden scaffolding, 82ft. high, the lower part 
of which was enclosed, and formed a barrack for the 
eighteen men employed on the work, who remained on 
the spot for seven months at a time, the works going on 
almost without interruption in all states of the sea. 
The lighthouse was built round the scaffolding, in the 
manner which Scotch builders have rendered familiar to 
most persons. 

The most important lighthouse work described is that of 
the Ile de Planier, eight miles south-west of Marseilles. 
This replaces an older light on the same site, and is of 
the imposing height of 208ft., with an electric apparatus, 
giving three white flashes, alternating with a red flash, 
in a total period of 224 seconds, with an extreme 
limit of visibility of forty-eight nautical miles, and a 
geographical limit of 212 miles, under which conditions 
it may be seen for at least eleven-twelfths of the year. 
As the light-keeper’s dwelling and the engine-house are 
at a distance, the effect of the tower, which is perfectly 
isolated, judging from the illustration, must be very fine. 

The improvements adopted in the new electric light- 
houses in France, whose number is restricted to thirteen, 
of which eight are actually at work, form the subject of 
a very interesting memoir, which we propose to notice at 
length on a future occasion. There are also accounts of 
methods of illuminating isolated beacons by gasoline, 
and of the construction of such beacons in concrete. 

The final section, on railways, is largely devoted to 
bridges, and among them those of Lavaur, Oloron, 
Gravona, and Gour Noir represent a type not common in 
other countries, namely, single arches of the largest size, 
up to 200ft. span, in stone. These are mainly situated 
in hilly regions, where good building stone and rock 
abutments are obtainable. Among the tall masonry 
viaducts noticed are those of Blanc, over the Creuse, 
with twenty-one semicircular arches of 66ft. span and 
125ft. maximum height; Creuizes, of sixteen arches of 
82ft. span and of 207ft. maximum height; and Saint 
Laurent of ten spans of 66ft. and 172ft. maximum height. 
These dimensions indicate the difficulties encountered 
on the minor lines of communication in France, espe- 
cially those crossing or abutting upon the central 
table-land. Not less difficult are the crossings of the 
lower portions of the great southern rivers, and among 
these the most noticeable is the Cubzac viaduct over the 
Dordogne valley, on the line from Cavignac to Bordeaux, 
which is nearly one and a-quarter miles in length, 
having forty arches in masonry and twenty-seven lattice 
girder spans, the largest being those of the bridge over 
the Dordogne, having two spans of 197ft. and six of 
241ft. The total cost of the work was about £360,000. 
The new Liane bridge at Boulogne, which will be 
familiar to many of our readers, on the new line avoiding 
Boulogne Station, is one of the most sturdy works of its 
class. It is 1138ft. long, and contains 2100 tons of iron 
and steel. 

The volume, which concludes with a notice of the 
works of the French Submarine Railway Company and 
an account of the Beaumont boring machine, taken as a 
whole, is one of the most comprehensive records of 
progress in different branches of civil engineering in one 
country that has appeared for some time. 


Elementary Manual of Magnetism and Electricity. Part II. 
Voltaic Electricity, Electro-Magnetism and Electro Kinetics. 
By Professor ANDREW JAMIESON, M. Inst. C.E. London: 
Charles Griffin and Co. 1889. 

Tuts work of 200 pages is arranged as a series of twelve 

lectures, and covers a good deal of ground in the experi- 

mental and physical side of the subjects dealt with. In 
the form presented it will doubtless prove of service to 
science teachers in the choice of apparatus and method 





of treatment of the subject, although primarily written as 
an aid to first year science and art students. The first 
lecture—numbered IX.—treats in a lucid manner of the 
magnetic field set up by currents of electricity, and leads 
up in the two succeeding lectures to the action of current 
detectors and the sine and tangent galvanometers. The 
rule given by which the direction of flow in a conductor 
is determined by the compass needle appears to be 
simpler than most rules of the kind, and specially useful 
in its application to Lenz’s law in lecture XVII. No 
mention is made of the limiting strength of current which 
can be used with a sine galvanometer under the earth’s 
field, and the proper use of a controlling magnet with 
this instrument is not pointed out. As these are generally 
students’ difficulties, some remarks on the practical use 
of the instrument might be added in a future edition with 
advantage. 

Chapters XII. to XIV. develope the action of solenoids 
and electro-magnets, and it is here that Sir W. Thomson’s 
graded, astatic, and mirror galvanometers are introduced. 
It might have been shown that the position of equili- 
brium between a mutually attracting solenoid and magnet 
is when their centres coincide, and the fact explained 
that when the magnet is shorter than the solenoid there 
is attraction between similar poles of the magnet and 
coil, a difficulty which often occurs to students. The 
mutual rotation of a current aad a magnetic pole is well 
explained in lecture XV., and an excellent lecture experi- 
ment given. Lecture XVI. is a good exposition of 
Ampére’s laws, the description of Professor Forbes’ 
rotating ring apparatus, and Roget's spiral being especially 
useful and apropos. 

Current induction, together with Faraday’s, Lenz’s, 
and Ohm’s laws, are admirably treated in the succeeding 
lecture, while lecture XVIII. contains good plates of 
different forms of Daniell cells and working directions 
for the maintenance of these and the Grove and Bunsen 
batteries, which will be well appreciated by the student. 
Lecture XIX. treats of the heat developed in an electric 
circuit, and proves the law C2? R by Foster’s very 
ingenious apparatus. Swan’s incandescent lamp, of which 
a drawing is given, would be none the worse for the 
omission of the positive and negative signs marked on 
the platinum loops—in fact, better without them, as 
they are likely to mislead. On page 178 this lecture con- 
cludes with a paragraph to show that resistance is 
inversely as the cross section of a conductor. Thick 
and thin wires are put in series, and a rough idea con- 
veyed by the difference in heat produced. No doubt this 
treatment is used in consonance with the subject of heat 
dealt with in this lecture, but the law might be perhaps 
better understood by the student if a more accurate and 
simple demonstration were given. By the knowledge 
imparted in this work on pages 90, 91, and 156, the law 
could be proved by a simple experiment such as the 
following :—Take two equal lengths of similar wire, one 
(B) being twice, or say n times, the cross-section of the 
other (A). Without severing the B wire, connect each 


end to a terminal after having wound of its length on 


a detector bobbin. Wind the whole of A in the opposite 
direction upon the same bobbin, and connect its ends to 
the same terminals, and it will be found that on connect- 
ing a battery to the terminals there will be no deflection 


of the detector needle. Now, as B has only 1 the 
n 


number of turns of A, it must be carrying m times the 
current, and since the same difference of potential acts on 
both wires, B must, by Ohm’s law, be 2 the resistance of 
A. But it is » times the cross-section of A, therefore 
resistance is inversely as cross-section. By altering the 
length of Bin circuit exterior to the coil, and showing 
the deflection produced by want of balance, the fact is 
demonstrated that it is only with the above arrangement 
that equilibrium is possible. 

The concluding lecture contains practical information 
on electrolysis and electrotyping, which will be found of 
service, and there is a useful appendix giving working 
dimensions to aid the student in the construction of his 
own current detector, electro-magnets, and solenoids. 
The work is also profusely illustrated. The author is 
well-known for the lucid treatment of his subject, 
and this Part II. of his work will, we believe, be fully 
appreciated. 








THE CELLULOID CALCULATING SLIDE RULE. 


To the celluloid slide rule made by Messrs. J. Davis and 
Son, as noticed by us a year ago, the makers have now added 
a new form of cursor designed by Mr. H. W. Goulding, of 
the Woolwich Arsenal. It is now very generally known that 
the accuracy with which the fourth, and, in a good many 
cases, the third figure is read in making a calculation with 
the pocket slide rule depends upon the precision with which 
the eye divides the space between two lines which vary from 
about one-twentieth to about a fortieth of an inch. To 
enable the user to divide this space more accurately, 
Mr. Goulding has invented an addition to the ordinary 
cursor by means of which the space between the lines 
is virtually increased. To the cursor is attached a small 
bent lever which is pivotted to the cursor frame and in 
articulate connection with the moving pointer. An angular 
movement by the longer arm of the lever is thus available for 
obtaining a magnified movement of the pointer. The course 
thus passed over by the arm is for the purpose divided into 
an angular vernier scale, and the lever arm fitted with a 
finger which can be set to one part of the lever or the other 
according as a smaller or a larger division is being read. We 
have tested this cursor in use, and find that itis in many 
cases a useful adjunct, but we are forced to admit that Mr. 
Goulding will much improve it if he replaces the arm and 
movable pointer by a lense, which can with ease be swung 
directly over the lines to be read, especially as his new cursor 
most magnifies the larger divisions, while it is the smaller 
divisions that are most difficult to read. This cannot be very 
well remedied, but the addition of a lens to this would make 
the new cursor a very complete and useful addition to a 
valuable calculating apparatus. 
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ENGINES FOR ELECTRIC LIGHTING, BERLIN. 





BEFORE entering upon a description of the 1000-I.H.P. | 


engines built for the central stations of the Allgemeine 


Electricitits Gesellschaft of Berlin, by the Société Anonyme | 


Van den Kerchove, of Ghent, Belgium, it may not be 































out of place to inform our readers that electric lighting 


has taken such an extension in Berlin, that the Elec- | 


tric Lighting Company, the “Allgemeine Electricitits 
Gesellschaft,” was obliged last year, in order to respond to 
the numerous demands of its subscribers, to decide upon the 
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erection of three new central stations of the first importance. 
The first, Fig. 1, was put up in the Spandauerstrasse, the 
second, Fig. 2, in the Mauerstrasse, and the third, Fig. 3, 
at the Schiffbauerdam. These three stations, of which we 
shall only give a summary description, will, when they are 
completely finished, comprise, the first, four engines of 1000- 


300-I.H.P.; and the third, five engines of 1000-I.H.P., and 


than 13,000-I.H.P. Although erected in the centre of Berlin, 
where works of this kind are only carried out at enormous 
cost, these installations are really magnificent, and leave 
nothing to be desired in any respect. The annexed dia- 
grams, Figs. 1, 2, and 3, show the general arrangement of each. 

The engine and boiler rooms are superb, everything is fore- 
seen, nothing being left to chance; and although space is care- 
fully economised, there is no cramping. Apart from the mag- 
| nificent installations which we have at Deptford, nothing so 
grand or so complete has been put up until now in the way 
of central stations for electric lighting. All those concerned 
in installations of the same kind would do well to visit the 
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Fig. 3 


| central station at Berlin if they have an occasion of so doing. 
The 1000-I.H.P. engines which the firm of Van den Ker- 
chove is now building for these new installations are vertical 


of the marine type. The cylinders are supported upon 
massive columns, well braced together, an 
ensemble much more rigid than is generally the case in this 
kind of engine, where a long stroke of piston is used. The 


built up in sections with separate cranks and crank pins, and 
put together in a most ingenious manner. This is really a 
masterpiece of workmanship with regard to the accuracy 
with which it is executed. The great difficulty here lies in 
obtaining a perfect centre line through the various sections 
during their construction, and in maintaining this when 
erected and working, notwithstanding the unequal wear of 
the brasses in which it runs; this the Suilder has succeeded 
in realising in the most simple and efficient manner, owing 
to the great accuracy he brings to bear upon the execution of 
his work, and of which we have often spoken in this journal— 
vide, THE ENGINEER of 30th October and November 5th, 1885. 

Contrary to the practice hitherto followed in engines by the 
same builder, such as those which we published in our issue of 
September 6th last year, the new 1000-I.H.P. drive two 
dynamos, these being placed one on either end of the engine. 
This arrangement allows of a better distribution of the stresses, 
makes the engine more accessible, and renders the taking to 
pieces more easy, and, finally, gives the great advantage of 
allowing the engine to be run with only half the power, in 





I.H.P.; the second, three engines of 1000-I.H.P., and four of 





two of 300-I.H.P.; making altogether an aggregate of more | 


making an | 
| known firms. 


double crank shaft, which is more than 35ft. in length, is | 





case of accident to either of the dynamos. The principal 
dimensions of these engines are :— 
Diameter of low-pressure cylinder “ti > 06, oy 
Diameter of high-pressure cylinder .. .. .. .. .. 2Qin. 
Stroke of piston, . ae ae ee 4ft. 9in. 
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Diameter of shaft in bearings ..) .. .. «.  «. oe) 13hin, 
Length of outer bearing... .. .. .. .. «. «. «. 20in. 
ee ee Ce ee ee eee 
Diameter of crank-pin .. .. .. .. «. «2 «+ «- 22in. 
en mle ne oat a errs | 
Diameter of piston-rods .. am a eT ae 
The cylinders are steam jacketted and fitted with separate 
liners. The receiver space is continued round the jacket 
of the low-pressure cylinder. Each cylinder has four 
Corliss valves with variable automatic cut-off, controlled by 
the governor, which is fitted with a new application introduced 
by Mr. Corliss in order to minimise the variations of speed in 
the engine when running under very different loads, which is 
not without its value in engines destined for electric lighting 


purposes. 





These engines, which were sold to develope 
1000-E.H.P., with a pressure of seven atmo- 
spheres in the small cylinder, are so largely 
proportioned that they can easily develope 
1500-I.H.P. with the same initial pressure. 
Several of these engines are in course of 
erection at the different stations of which we 
have spoken. 


The first of them was started at the Span- 
dauerstrasse station on the 20th of November 
last, and has been running uninterruptedly 
every day since. All who have had the advan- 
tage of seeing this engine working are loud in 
the praise of its quite exceptional beauty; some 
of its admirers assure us that this important 
engine runs so very smoothly that one would think 


{one had to do with an engine of only 20-horse power. 
| All this s 
Corliss compound condensing engines, with cranks at 90 deg,, | 


aks in high praise of a firm whose great 
success we foretold some years ago, a success well merited, 
too, by the exceptional care it bestows upon its work, which 
has classed for some time past amongst that of the best- 








Lone Cruises UNNECESSARY.—The Secretary of the United 
States Navy has sent to the Senate, in reply to a resolution of that 
body, an estimate of the expense for a three years’ cruise around 
the world of one line-of-battle ship of 10,000 tons displacement, 
including the pay of a full complement of officers, men and sub- 
sistence, coal supply, ammunition for sufficient practice, and all 
incidental expenses of such cruise, except the cost of any repairs. 
In reply the secretary says, that as no battleships of the desig- 
nated type have been constructed, the answer to this inquiry is to 
some extent a matter of speculation. In the days of the old broad- 
side battleships, when the means of communication was imperfect, 
and it was necessary to make some display of palpable force in 
foreign waters, in order to convince foreign States that such a 
force really existed, the practice prevailed of making three-year 
cruises of the kind descri in the resolution. The rapidity of 
communication renders these cruises unnecessary. The service 
proposed is, therefore, purely imaginary, Regarded in this light, 
the secretary estimates that the cost of maintenance would be 
from 17,000 dols. to 19,000 dols, per month, the latter figure for « 
full war complement of 500. s to gun practice, the secretary 
states that the Department proposes, should Congress accord 
authority, to fit up a vessel for this special purpose of gunnery 
training. The cost of such recy during a cruise such as 
that suggested is estimated at 56,000 dols., provided the cruise 
occupies not more than three months. Concerning docking and 
coal, the secretary says that those items would depend on the 
length of the voyage, 
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CHAMBERS’ PARTLY COLLAPSIBLE LIFEBOAT. 


Tur Merchant Shipping (Life Saving Appliances) Act, 1888 
—at first intended to come into force on the 31st March, but 
now postponed out of deference to the wishes of shipowners, 
till 30th of June—has doubtless been exercising the best 
faculties of a large number of marine inventors. The Act has 
brought forward numerous inventions, including boat lower- 
ing apparatus and collapsible boats, which had been waiting 
patronage. Among the latter is the semi-collapsible lifeboat 
illustrated above, and which was being introduced by 
Messrs. Chambers Bros. of Dumbarton, long before the 
Appliances Act was passed. The notorious and long-existing 
insufficiency of lifeboat accommodation on board large mail 
and passenger steamships, both in over-sea and channel 
service, and the impracticability of adding to that accommoda- 
tion by boats of the ordinary type, were the primary con- 
siderations which led the designers to perfect this type of 
lifeboat. The most distinguishing feature is its small depth 
when stowed on board ship, due to the combination of the 
ordinary rigid style of w construction and the collapsible 
canvas method, The lower and submergible portion is of 
course rigid, and the upper works are of strong, prepared 
waterproof canvas. Thiscanvas extends from the gunwale 
of the rigid part to a rigid bulwark rail some 18in. higher, 
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this rail being supported by an inner framework of stanchions | 
and stays ; the ate being arranged so as to collapse and lie | 
flaton the top of the lifeboat proper when housed on board | 
ship. By these means, all the advantages, and it is claimed, | 
more than the efficiency of an ordinary lifeboat are attained, | 
while, at the same time, as many as four boats can be housed 
in the deck area space usually occupied by one of the | 
ordinary type—see Fig. 1. The present means of launching | 
and lowering by davits need not be increased nor interfered | 
with. The boats made by Messrs. Chambers are 26ft. long, 
7ft. wide, and 14in,. deep to the fixed gunwale, but with 
canvas upper works erect 2ft. 8in. The weight of each boat, 
if of pine, is only 16 cwt., or with mast, oars, &c., complete, 
16j cwt., equal to about one-half the weight of a boat con- 
structed in the ordinary fashion. The whole of the internal 
space, usually occupied as seats, is minutely subdivided into 
self-contained compartments, occupied by air-tight metal 
tanks, affording the quality of buoyancy in a very high 
degree. On a draught of 9in., or 5in. short of the rigid 
gunwale, there is accommodation for forty passengers of 
10 stone each. The shell of the boat consists of a double 
thickness of yellow pine, one thickness acting as a strap con- 
necting the planks of the other, and a layer of prepared canvas 
is fitted between. It will thus be seen that ample provision 
is made in the way of structural strength, as well as reserve 
of buoyancy, for any probable mishap. While the makers 
claim that this lifeboat is wastalealie from any of the 
mishaps ordinarily attending service at sea, they have so 
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easily righted. This is contributed to by the form of the 
hull and the disposition of the buoyant air-tight compart- 
ments. In any contingency, however disastrous, the bottom 
of the boat is so formed as to constitute a raft, upon which a 
large number of passengers might cling for life, with every 
reasonable prospect of being saved. Boats built to this 
design have already been subjected to exhaustive experi- 
ments, and received the official sanction of the Board of 
Trade. Several sets of them have been supplied to vessels 
of the first-class mail and passenger type built on the Clyde, 
notably the North German Lloyd steamers, and several 
other Transatlantic liners. These facts will, doubtless, 
operate to render its adoption on board all classes of 
passenger vessels a ready and efficient means of providing 
under all circumstances adequate life-saving accommoda- 
tion. They are being introduced by Mr. David Pollock, N.A., 
Hope-street, Glasgow. 








TALL CHIMNEY AT HALSBRUCKE. 


A TALL chimney has recently been built at Fall River, 
Massachusetts, for the discharge of products of combustion of 
four connected works of the Fall River Iron Co. It is 332ft. 
in height, nearly 30ft. diameter at the base, and nearly 21ft, 




















designed the lifeboat that, should it be, by any possibility, 


capsized, either at lauching or in the open sca, it can be | 


at the top. Two main flues, 9ft. 4in. by 6ft., connect it with 
forty boilers, which supply steam to four triple expansion 
engines of 1350-horse power each. The accompanying 
engraving illustrates a chimney of 450ft. in height, thus far 
exceeding the American. It is being, or has been, erected at 
the Imperial Foundry at Halsbrucke, near Freiberg, Saxony. 
Its interior diameter is 15ft. 9in. It has been designed by 
M. Huppner for erection on a hill 260ft. high on the right 
bank of the Mulde, and it will thus deliver at a height of 
710ft. above the works. The contract is in the hands of M. 
Heinicke. The base is 39ft. 4in. square and 26ft. 3in. in height. 
This flue will be carried across the river, and will be 3230ft. 
in length. The whole of the chimney alone is to be of brick, 
and the estimated cost is, according to the Genie Civil, 
£6000, and with the flue about £12,000. 


ANDERSON’S LUBRICATOR. 


THE ccoumpioging omit illustrates a new lubricator 
invented by Mr. R. W. Anderson, Mulgrove-street, Liverpool. 
This lubricator is not intended for cylinder oiling, but is 
designed with the object of replacing more particularly the 








wasteful worsted syphon. It is extremely simple, and con- 
sists of a glass cup fitted with a central tube in which fits a 
plug, controlled by a milled head from the top, and having a 
pointer moving over an index to show exactly how much oil 
the cup will feed. There are two holes, controlled by the 
central plug or stop cock; one serves to admit oil to the bear- 
ing and the other to admit air to the cup, which has a tight 
cover. The air bubbles indicate the rate of flow of the oil, 





and as the air must go in at the same rate as the oil flows 
out, the ease of adjustment and cleaning, together with the 
extreme simplicity of the Acme, are points of recommenda- 
tion. A considerable saving of oil can, it is claimed, be easily 
effected by the use of this lubricator. The makers are Messrs. 
W. J. Llewellyn and Co., Redditch. 








HARBOUR WORKS, JERSEY. 


WE learn from Mr. Kinipple that on the 23rd January 
last, during a very heavy gale from the W.S.W. to W.N.W., 
the recent 525ft. extension of the Hermitage Breakwater at 
St. Helier’s, Jersey, which was commenced in April, 1887, 
and completed in July, 1889, was subjected to a very severe 
test for about three hours at high-water time, of a high tide, 
when it was completely submerged by solid green seas of 
from 10ft. to 15ft. in height, the spray from which rose to a 
height of 100ft. Shortly after the storm the foreman diver 
minutely examined the whole of the work, above and below 
low water, and not a hair crack, or the slightest indication of 
any movement whatever, could be seen. 

The heaviest of the seas came direct from the open 
Atlantic, and struck the breakwater almost at right angles. 
The base of the breakwater is of rubble, of about 50ft. in 
width, of several feet in depth, and was grouted up with neat 
Portland cement. Above the base it is a monolith of about 
60ft. in height by 42ft. in width, built of 9-ton and 12-ton 
blocks, cemented together from foundation to cope. 

On the 14th of last February the Committee of Piers and 
Harbours visited the works, and expressed the great satis- 
faction they felt, in that the work had been carried on and 
completed in two and a-half years without a hitch of any 
kind, and that it had so successfully resisted the exceptionally 
heavy gales of January last. On the Ist and 5th of last 
month, Mr. Kinipple made a personal examination of the 
breakwater, and with the exception of some pointing yet un- 
finished, was able to state that it was absolutely perfect 
throughout. He had also examined the underpinning of and 
repairs to the landward portion of the breakwater carried out 
prior to the year 1877. These repairs have been chiefly 
executed by divers, and the liberal use of thick neat Portland 
cement grout or paste passed down 3in. pipes having a head 
or height of 40ft. or 50ft. These works are fully described in 
the two lectures given by Mr. Kinipple before the Royal Engi- 
neers at Chatham on the 6th and 14th of March last. 








EXPLosIvEsS.—On the 2nd inst., Mr. Ernest Spon, Assoc. M, Inst. 
C.E., read a paper before the Civil and Mechanical Engineers’ 
Society, the president, Mr. Henry Adams, in the chair. After 
describing bygone blasting powders and the early forms of gun- 
cotton and nitro-glycerine, the author came to modern explosives, 
which he described in detail. These included dynamite, blasting 
gelatine, roburite, securite, smokeless blasting powder—S. B.—and 
others. While speaking of the manufacture of gun-cotton, the 
author said that in one manufactory there is an annual output of 
3500 tons. The picrate compositions were touched upon with the 
various forms of detonators, and their practical effect was dis- 





cussed, 
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THE BARRY DOCK WORKS AND MACHINERY. 

At the eighteenth ordinary meeting of the session on Tuesday, 
the Ist of April, Sir John Coode, K.C.M.G., president, in the chair, 
the paper read was on “The Barry Dock Works, including the 
Hydraulic Machinery and the Mode of Tipping Coal,” by Mr. 
John Robinson, M. Inst. C.E. . 

Barry Dock was situated on the north shore of the Bristol 
Channel, between Barry Island and the mainland of Glamorgan- 
shire, seven miles in a direct line south-west of Cardiff. The site 
chosen for the dock occupied the eastern portion of the channel, 
which formerly ran between the island and the mainland. An Act of 
Parliament to authorise the construction of the dock, and the 
railways connected therewith, obtained the Royal Assent on the 
14th of August, 1884. The undertaking comprised a tidal basin of 
seven acres, a dock of seventy-three acres, and a timber pond of 
twenty-four acres. The entrance to the dock was at the eastern 
end of the island, under the shelter of the high land of Nell’s Point. 
This excellent natural shelter was supplemented by two outlying 
converging breakwaters. The tidal was 36ft. at ordinary 
spring tides, increasing to 40ft. at extraordinary springs ; and 194ft. 
at ordinary neaps, diminishing to 16ft. at extraordinary neaps. 
The dock was not fed with water from any river. The width of 
the entrance between the masonry walls was 80ft., and gave access 
to the basin. In the entrance was placed a single pair of wrought 
iron gates, and the dock not being exposed to heavy seas, there 
were no gates pointing outwards. e@ passage between the basin 
and the dock also had a width of 80ft. 

The dock was 3400ft. in length, the maximum width being 
1100ft., divided at the western end by a mole into two arms, 
the full width being left at the eastern end for a length of 
1600ft., where vessels of the largest class could swing. The bottom 
of the dock, which was not puddled, was 20ft. below mean sea- 
level. The Mole was 1300ft. in length and 200ft. in width, with 
pitched slopes of 1} to 1 on the north side, and of 2 to 1 un the 
south side. Along the northern side of the dock were eleven high- 
level tips, and on the northern side of the Mole were three low- 
level fixed tips, and masonry towers for two others had been built. 
Two more low-level tips were stationed on the south side of the 
dock, and one at the western end. To prevent the basin and dock 
being flooded whilst the temporary stone dam was removed a 
caisson was erected, which could be used for future requirements. 
The breakwaters were formed of rubble excavated from the basin 
and railway cuttings, and the sea slope was protected by blocks 
of mountain limestone, weighing from four tons to seven tons each. 
At the head of the west breakwater there was erected a cast iron 
tower, 30ft. in height, the diameter at the base being 7ft. 9in., and 
at the top 6ft. 6in., with a spiral staircase inside. In the tower 
was placed a fourth order dioptric occulting white light, visible in 
clear weather at a distance of ten miles. The hydraulic power was 
obtained by means of two pairs of compound horizontal condensing 

umping engines of the tandem type. The boiler pressure was 
forte per square inch, and condensing water was obtained from, 
and returned to, the dock through pipes 15in. diameter, by the 
circulating pumps. Another hydraulic engine-house was in course 
of construction at the north-west end of the dock. The entrance 
from the sea into the basin, and the passage between the basin 
and the dock, were each provided with a pair of wrought iron 
gates, having a span of and a rise of 20ft. There were six 
sluices in each leaf, having a combined area of 100 square feet. 
These were worked from the top by direct-acting hydrauliccylinders 
and pistons, The gates at the entrance were opened and closed by 
hydraulic power, chains being dispensed with. The water was 
admitted to a direct-acting hydraulic cylinder, having a piston 
2ft. 5Zin. in diameter, and a ram ft. 9in. in diameter, with a stroke 
of 25ft. 9in., attached direct to the gate, the cylinder being in three 
parts of cast steel. Trunnions were cast on the cylinders, pro- 
jJecting above and below, and pivotted in saddle bearings, which 
also had trunnions on their sides, and these pivotted in bearings 
fixed to the walls of the ram chamber, thus permitting the cylinder 
to oscillate both horizontally and vertically. The hydraulic rams 
were of sufficient strength to resist shocks of waves, and to hold 
the gates rigidly during movement. The passage gates were 
worked in the same manner as those at the entrance; but in this 
case. the ram was attached to a radius arm near the top, with a 
slide against the back of the gate, the other end of the arm 
working on a pin in the holding-down bracket over the top of the 
heel post. As the power required was less, the diameter of the 
piston was only 2ft. 1}in., and that of the ram lft. 6in., with a 
stroke of 16ft. 7in. The cylinder for the passage-gate machine 
was of iron, cast in one length, and tested to a pressure of 2400 lb. 
per square inch. The ram was also of cast iron, and the whole 
machine was arranged in a similar manner to that for the entrance 
gates. For the protection of the gates stout chain-cables and 
wrought-iron box booms were placed in front of the masonry. To 
prevent the gates rising and floating away, a cast steel holding- 
down bracket was provided at the top of each heel-post. The 
ordinary time occupied in opening the gates was one minute and 
a-half, and the same in closing; but those at the passage occupied 
less than a minute in opening, and the same in closing. 

The following modes were adopted at Barry for the shipment of 
coal, where it was shipped both from high and from low-levels. 
On the high-level the trains were backed into curved sidings 
intended for full wagons, where the engine left them. These 
sidings were on gradients of 1 in 233. No stop-chocks were 
employed, neither had they been found necessary. The loaded 
wagons were sent from the collieries with the doors up-hill, to prevent 
their opening on some of the steep inclines in the valleys, 
and did not therefore ee to be turned for tipping when 
shunted into the sidings, thereby saving both time and labour. 
The-wagons were drawn forward, and run one by one on to the 
weighbridge, and afterwards drawn on to the coal-tip by means of 
another hydraulic capstan. The coal-tips conte of masonry 
towers, 30ft. square, on which were erected wrought iron framings, 
braced together by angle, tee, and bar irons. This framing 
served to support the wrought iron guides for the cradle. The 
latter was provided with the necessary tip-up table, hinged in 
front,.and worked by hydraulic power, by means of a cylinder 
hung en trunnions to girders underneath the cradle which 
travelled with it, and capable of tipping loads up to nineteen tons. 
The tips were provided with coal-shoots, anti-breakage cranes, 
boxes, &c. The shoot was tapered towards the point to check the 
sliding of the coal, and had a single door across near the end for 
regulating the same. In the bottom plate of each shoot were two 
iron bar screens for separating the small coal when uired. On 
the under side of the shoots, immediately below the screens, 
were hinged doors to allow of single screening, double screening, 
or the pas of the coal unscreened. At one of the high-level 
ti tons had been shipped in one hour in the ordinary course 
of working. 

The tips on the low-level differed from those on the high-level, 
insomuch that wagons were received into the hoists at quay-level, 
and the empty wagons were returned from the tip at the same 
level. The wagon had thus to be lifted the required height for 
tipping. A movable tip was in course of construction for the high- 
level, which would run on rails along the quay for a distance of 
about 50ft. each side of the centre of approach, and could be used 
in connection with a fixed tip. The tip was moved by a hydraulic 
engine geared to the travelling wheels. There wasalso a movable tip 
in course of construction for the low level. The passage was crossed 
by a rolling bridge, worked by hydraulic power, carrying a single 
line of railway and forming part of a roadway. There were eleven 
movable cranes, capable of lifting from 30 cwt. to 4 tons, for load- 
ing and discharging cargoes of vessels lying along the quay wall and 
against the timber jetties at the east end of the dock. The cranes 
were of the elevated type, and constructed on a pedestal of wrought 
iron plate, with an arch underneath for the wagons to pass while 
the cranes were at work. The dock and sidings were lighted by 





electric light. The engineers of the dock works were Mr. John 
Wolfe Barry, Mr. T. Forster Brown and Mr. H. M. Brunel. The 
author was the resident engineer. #9: wit) E778 

The discussion Psy the above paper was commenced, but not 
concluded when the time for adjournment arrived. It will be 
resumed after Sir Frederick Bramwell’s paper has been disposed 
of. See notices of meetings, page 299. 








AMERICAN ENGINEERING NEWS. 


Street cleaning.—At Brooklyn, N.Y., the Commissioner of City 
Works has awarded the contract for cleaning the streets and 
removing the ashes during three years from April next as follows: 
—Street cleaning, 22°75 dols. per mile. Removing ashes, 
140,000 dols. for tirst year, 144,000 dols. for the second year, 
and 148,000 dols. for the third year; total for removal of ashes, 
432,000 dols. The specifications call for the cleaning of 12,000 
miles of streets per annum, and the Commissioner may determine 
the amount of mil from time to time, varying with the months 
and seasons. Asphalt and concrete streets are to be cleaned con- 
stantly. Snow is to be cleared at a price to be determined by the 
Commissioner and the contractor. All dirt must be removed from 
the streets on the same day that it is heaped, and in case of neglect 
in this t the Commissioner bas power to have the work done, 
and to deduct the cost from the payments to the contractor. The 
contractor must remove clean between the street railway tracks. 
He must remove ashes once a week, and when they are free from 
garbage he may deposit them in low lots within the city limits, if 
such can be found; otherwise he must remove them beyond the 
city limits. He must use strong and tight wagons for the removal 
of street dirt, and canvas-covered vehicles for ashes; two-wheeled 
vehicles will not be allowed, except by special permission of the 
Commissioner. The contractor must report every day as to the 
amount of street cleaning done on the previous day, and must 
report weekly the amount of ashes removed. 

Dynamite guns,—The dynamite guns of the United States cruiser 
Vesuvius have been tested several times in firing dummy shells, to 
show the distance range of the guns. A final test was made 
March 13th with live shells, carrying nearly 500 lb. of gun-cotton, 
and with fuses weighing about 9Ib. The projectiles are fired by 
compressed air; they made straight, steady flights, and exploded 
exactly as the fuses were set. The first shot was fired from the 
middle gun: weight, 510} 1b.; 11 seconds flight; range 250 yards 
beyond the mile range. Second shot from the starboard gun: 
5044 lb., 1144 seconds flight, 300 yards over the mile. Third shot 
from the port gun: 5044 1b., 11? seconds flight, 400 yards over the 
mile. The fuses are mechanical. It has an adjustable delay by 
which the explosion of the charge is made to take place at any 
desired instant after striking the water. Safety from premature 
explosion is provided for by a pin holding back the hammers from 
the caps; this pin is automatically withdrawn after the shell leaves 
the gun. This delay in the exploding is to allow the shell, should 
it strike the water a short distance from a ship, time to get below 
the surface and explode near the less-protected portion of the hull. 
By a separate system, provided in the fuse, instantaneous explosion 
occurs on striking a solid target. The three shots were fired at 
5, 1, and 0 seconds after striking the water; the third, exploding 
on the surface, shook windows and doors at Chester, Pa., five miles 
distant. Water was thrown to a great height, showing the 
terrible force of the explosives. The gun company has demon- 
strated its ability to throw shells toa distance of a mile, and to 
fire fifteen projectiles from the three guns in thirty minutes. 

Cruiser.—Particulars have been issued of the new armoured 
cruiser, which is to have a displacement of 8150 tons. Shipbuilders 
have been invited to submit plans for the hull and machinery. 
There will be two triple-expansion engines to each screw, so fitted 
that for ordinary use only one engine to each screw will be used. 
The speed is to be at least twenty miles per hour. There will be 
an armour belt 3in. thick, extending 3ft. above and 3ft. below the 
water line. The protective deck over the machinery, boilers, and 
magazines, will be 6in. thick, and 2}in. thick in other parts; it 
will be lft. above the water line amidships, sloping to 5ft. below 
the water line at the sides. The armour will be backed by woodite, 
or other water-excluding material. The conning tower will have 
74in. of armour. The battery will consist of four 8in. guns, sixteen 
4in. rapid-fire guns, four 6-pounders, four 3-pounders, and four 
a rapid-fire guns, four 37 mm. revolving cannon, and four 
45 calibre machine guns. Also six torpedo tubes. The 8in. guns 
are to be mounted in 10in. barbette turrets, with revolving shields 
7in. thick over them. The gun positions and ammunition hoists 
will be protected between decks by cone-shaped armour din. thick. 
The 4in. guns will be protected by din. plating, and the smaller 
guns by shields and extra side plating. The coal capacity is to be 
1150 tons, of which 500 tons must be carried at the normal dis- 
placement. It is intended that the vessel will be specially notable 
for her speed and coal capacity, and the reliance upon the protec- 
tive deck instead of heavy side armour. 

Automatic block signals.—The New Jersey Central Railroad has 
put in a complete system of automatic block signals between 
Jersey City and Bergen Point, over which part of its line the 
traffic is very heavy. There is a signal post to each track, and 
two arms on each post. As a train passes a signal post A both 
arms are set at ‘‘ danger ;” at the next post B both arms are set 
at “‘danger,” and the top—red—arm of A is lowered ; at the next 
post C both arms are set at danger, the top arm of B is lowered, 
and the lower—green—arm of A is also lowered, indicating ‘‘ track 
clear” for two blocks ahead. Any obstruction upon or defect of 
the track, or the opening of any main track switch, will set the 
signals at danger. An engineer finding a green arm only set 
against him knows he has one block clear. If both arms remain at 
‘danger ” for over two minutes after an engineer has stopped his 
train at the signal, he may proceed slowly under caution. This is 
to provide against serious delay by any failure of the signal appa- 
ratus. Each block has its own batteries, and is insulated by 
splicing the rails of adjacent blocks with wooden splice bars, and 
inserting a plate of non-conducting material between the ends of 
the rails. Along the block the rails are connected by wire at the 
joints. The electric current controls the valves of the signal 
operating gears. The signals are worked by compressed air, con- 
veyed nearly eight miles in 2in. iron pipes from the compressors; 
the pressure in the pipes is about 60 lb. per square inck. Branch 
pipes convey the air to and up the signal posts to the operating 
apparatus attached to the post under each arm or blade. At 
yards, &c., where there is much switching from the main track, 
there is an independent short block, with signals connected with 
the switches but not with the adjacent blocks. 

Consolidation oe pet — ocho Consolidation 
type—eight coupl riving wheels, and a two-wheel leading pon 
po ate been built at the Rhode Island Lesomestiee 
Works for the mver, Texas, and Fort Worth Railroad; 
cylinders, 20in. by 24in.; driving wheels, 50in. diameter; truck 
wheels, 30in. diameter; driving wheel base, 15ft.; wheel base of 
engine, 22ft. 6in.; wheel base of engine and tender, 49ft. 9in.; 
weight on driving wheels, 109,5001b.; on truck, 12,5001b.; total 
weight, 122,000lb. The boiler is of wagon top type, with extension 
smoke-box, diameter at the waist 62in.; built of steel plates {f;in. 
thick. There are 246 tubes, 2in. outside diameter, 13ft. 8in. long. 
Fire-box, Otis steel, 108in. by 33}in.; the crown is supported by 
lin. radial stays. Cast iron rocking and dumping grates, suitable 
for bituminous coal. Balanced slide valves. ‘Laird guide and 
crosshead. The driving wheel tires are 3in. thick. The first and 
fourth pairs of tires are flanged, the second and third pairs are 
blind, 6}in. wide. Driving axle journals, 7}in. by 8in. The 
parallel or side rods have solid ends. The boiler is fed by two 
injectors. The tender weighs 75,0001b., and the capacity of its 
tank is 4200 gals. The engine is fitted with the Westinghouse air 
brake for the tender and train. A series of interesting tests are to 
be made of the power and capacity of this engine, in connection 
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with those of other types. Before it goes to the y 
and Fort Worth Railroad it will be tested in ndornecr dl pear 
engines of the ten-wheel type—six driving wheels and a Sone ~ 
leading truck—on the Chicago, Milwaukee, and St. Paul Rail ad 
and with some heavy engines of the Mogul type—six coupled ee 
and a two-wheel leading pony truck—on the Chicago, St — 
and Kansas City ae : 2 St. Paul, 

Fast railway runs.—Quite recently a theatrical com in N 
York made arrangements to give a matinée performance im Won" 
ington, D.C., and the usual evening performance in New York 1 A 
special train was run by the Pennsylvania Railroad, consisting of , 
combination baggage and smoking car, a passenger car de Z 
dining car. It left Jersey City at 7.29 a.m., arrived at Philad : 
phia, 90 miles, in 95 minutes, and at Washington, 227 miles. i, 
4 hours 18 minutes. Philadelphia was the only stop, to chan a 
engines. The fastest previous time was 5 hours 13 minutes wan 
New York doctors were. taken to Washington after President 
Garfield was shot. Returning, the train left Washington at 3. 15 
p-m., made the 41 miles to Baltimore in 40 minutes, and in gp, s 
of a nine minutes’ delay in changing engines outside Philadelphia 
it made the 227 miles to Jersey City in 4 hours 19 minutes, reach. 
ing Jersey City at 7.34 p.m. The ordinary evening performance 
commenced at 8 p.m, as usual. The fastest run ever made 
between Philadelphia and New York was made on Marth 10th, by 
a special train over the Philadelphia and Reading Railroad ‘and 
New Jersey Central Railroad, carrying Philadelphia and Reading 
Railroad stock to the New York Stock Exchange. The train left 
Philadelphia at 11.38 a.m., reached Bound Brook—592 miles—at 
12.34, and Jersey City—90°4 miles—at 1.3 p.m. The 90 miles 
was made in 85 minutes, making the average speed 63°78 miles per 
hour. The 55 miles between Wayne Junction and Bound Brook 
was made in 50 minutes, at_an average speed of 66 miles per hour 
The maximum speed was 85 miles per hour. The train consisted 
of two passenger cars. The engine was of the “eight-wheel” 
type, with four-coupled driving wheels 68in. diameter, and a 
four-wheel truck with 30in. wheels. Cylinders, 18}in, by 2vin, 
Weight, 89,750 1b., with 60,780 1b. on the driving wheels, 

Gravel excavators.—Some of the California gold “mines” are 
surface excavations. One of these is the Arroyo Seco mine; the 
formation is about 5ft. of gravel, with no “pay dirt "—gold- 
bearing gravel; then 15ft. or 16ft. of black loam, 4ft. to Sft. of 
mixed loam and gravel, and then about 4ft. of yey gravel, which 
rests on the bed rock. The excavation is carried on by two steam 
derricks or excavators, weighing 75 to 80 tons each, including 
machinery. The main boom of each is 114ft. long, built of Oregon 
pine l2in. by 18in. at the foot, ]2in, by 24in. at the middle, and 
12in. by 12in. at the outer end. The outer end is S8ft. from the 
ground, supported by guys from a mast and A frame, on the main 
platform of the excavator ; at this end is a pulley 4ft. in diameter 
carrying the lin. wire hoisting rope. The loom can maintain a 
load of 7 tons, but the average load is about 2 cubic yards of 
gravel. The bucket is in four segments; it enters the ground by 
its points, which are then drawn together, enclosing a load of the 
material. A steam cylinder is placed above the bucket; the piston 
of this cylinder is connected with the — of the segments of the 
bucket, opening or closing the bucket. Each derrick has two 
boilers, with a large drum connected with the steam drum of each 
boiler. There are two engines, with the ordinary link motion; the 
engines have cylinders 8in. by 12in. The operator stands in acadin 
on the A frame, about 50ft. above the foot of the mast. He con- 
trols all the operations of the machine by means of levers connected 
with the valves, &c., by means of gas-pipe rods, Steam is conveyed 
to the bucket by lin. gas piping, with globe and socket flexible 
joints. The derricks travel on heavy rails laid on Oregon pine 
timber l2in. by 16in., to a gauge of 16ft. They are moved by the 
engines, 

The United States Navy.—The new steel cruiser Newark has been 
launched. She is 310ft. long, 49ft. beam, 20}ft. maximum, and 
18#ft. mean draught ; displacement, 4083 tons. A double bottom 
extends for 129ft. She has twin screws, driven by triple-expansion 
engines, which will give her a speed of 18 knots per hour. She 
will be barque rigged. The main battery will consist of twelve 
6in. hncsch- tending rifles, with centre pivo tmounts. She will have 
the exhaust system of ventilation, and will be fitted with incan- 
descent electric lights and a powerful electric search light. A Bill 
has been introduced before Congress to convert some of the single- 
turret monitors into floating batteries by removing the turrets and 
guns, and substituting two 8in. or 10in. breech-loading rifles firing 
250 lb. shells capable of piercing 13in. of armour at 1760 yards, 
The guns will be mounted on disappearing carriages, and the open- 
ing in the deck will be vaeoek by an umbrella-shaped shield 
fitting down into and flush with the top of a low circular glacis 
around the opening. This arrangement will give a nearly all-round 
fire, with a very short exposure of the gun. The training and 
elevation of the guns will be regulated by observers in an armoured 
conning-tower built into the deck. e freeboard is very low, 
so that with the turrets off there will be little above water to shoot 
at. There are now thirteen single-turret monitors, representing 
about 7,000,000 dols. They have a speed of about 6 to 7 knots per 
hour, but after being lightened of the turret, additional machinery 
might be put in, with forced draught apparatus ; this lightening of 
the weight is estimated at 250 tons, including the turret and 
present guns. The Pneumatic Gun Carriage Company has made 
lids for the work. 

Steel pipes.—A line of steel pipe, nearly five miles long, is to be 
laid to carry water from a river, with considerable head, to the 
placer mining district of the celebrated Coeur d’Alene gold mining 
region, in the State of Washington. The pipe will be 22in. 
diameter. Placer mining consists in throwing a powerful jet of 
water against the face of the cliff or hill of gold-bearing earth. A 
line of steel pipe, about three miles long, is to be laid from a 
reservoir to the street mains for the water n= of San 
Bernardino, Cal. The steel will be of a mild quality, with a 
minimum tensile strength of 601b. per square inch. The plates 
will be of No. 10, No. 12, and No. tf steel, and the pipe will be 
tested to 2201b., 2001b., and 1501b. per square inch respectively. 
The pipe will be 12in. inside diameter, in lengths of 24ft. 6in. 
The Qagitudinal and circular seams are to be caulked, and the 
pipe coated with asphaltum. At the joints the inside of one pipe 
and the outside of the other will be cleaned; the former is then 
heated, and when expanded the end of the other pipe is driven in. 
The joints are then to be caulked and coated with asphaltum. 

Tunnelling the Sierras.—In consequence of the heavy snowstorms 
and great delay to traffic on the Sierra Mountains line of the 
Central Pacific Railroad, the project has been revived of driving a 
tunnel so as to secure an open line during winter. The project is 
feasible, but will involve an expenditure of some 10,000,000 dols. 
or 15,000,000dols. The work will justify this expenditure, how- 
ever, and will benefit the Southern Pacific Company—which leases 
the Central Pacific—considerably. It will be an engineering work 
almost equalling the St. Gothard Tunnel. 


ite 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 


THE i of the iron trade were held in Wolver- 
hampton on Wednesday and in Birmingham Pap aeapeomre 
There was a fair attendance on the former occasion, but a general 
disposition was, as usual, observed to await the result of the 
vathering at Birmingham before actual business was entered into. 
Whilst quotations generally, both in crude and unfinished iron, are 
considerably lower upon the quarter, yet compared with this time 
last year they show a considerable improvement. This last point 
was remarked upon as a satisfactory feature upon both Exchanges. 





For example, in the pig iron trade, Derbyshire and Northampton 
sorts were quoted on ’Change in Birmingham at about 63s, Com- 
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“ ing of the present quarter, this price is a 
pared wi com 208, 10,218, but contrasted with this time last 
lecil 


‘ce is an improvement of from 17s, 6d. to £1. 
year the prosent Paffordshire - can be bought now at as low as 
‘Again, €O! Compared with January this figure is a reduction of 
52s. ol 6d, to 15s., but contrasted with this time a twelvemonth 
— it is an jmprovement of as much as lds, to 16s, 
oack it i¢ Wmbers of furnaces were reported to be out of blast, as 

oe with the opening of the quarter, and it is very evident 
compared witht is being very considerably curtailed, ‘This is 
~ ially the case in the Linco nshire district. i 
oeith vard to finished iron, marked bars when ’Change opened 

mE9 108 as the standard price, with the usual 12s, 6d. extra 
were. : L.W.R.O. brand of the Earl of Dudley. This is the same 
pe rice which was declared at the beginning of the year, and 
pe 1 with a twelvemonth ago it is a rise of £2, Common 
sn bars were to be had at about £8—a rise of about 15s. 
i quarter, but an improvement of as much as £2 2s, 6d. and 
+ r. 
one — _~ galvanised sheets, not much better news was 
sven than that_which has alone been possible for some time past. 
reign demand was again repo very pean ne bap rates were 
decidedly weaker. Black sheets were still quoted by some makers 
n their arrival on ‘Change at £10 5s. for singles, £10 15s, doubles, 
ond £11 15s. lattens, rates which were an advance of as much as 
3 upon this time last year. It was understood, however, that 
before Change closed the Association would reduce prices by 
either from 15s. or £1 per ton. Supposing the former amount to 
be taken off, the price would be lowered to £9 10s. for singles, £10 
for doubles, and id £11 for lattens, and only on this basis would 
rs place orders. 
— sites were quoted by most makers £9 10s., and hoops 
£8 10s., or a reduction of 15s. on the quarter. ‘ 

Gas tube strip was quoted £8 5s., with a fair amount of business 
a makers reported a considerable amount of business on 
hand, and several tenders have recently left this district for various 
descriptions of steel needed for gasholders, and for bridges and 
railway extensions. 

The coal market was tapes A reason of the fact that the Old 
Hill miners had demanded an advance. 

Before Change closed to-day—Thursday—the sheet makers met, 
and formally reduced prices 15s., making singles £9 10s.; hoops 
were also officially reduced by the same amount, thus becoming 
£8 10s., and strip was likewise lowered to a similar extent, thus 
becoming £8 5s. Staffordshire marked bars were re-declared at 
£9 10s, Welsh Bessemer tin-plate bars were re-declared at 
£7 lds. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The sharp upward movement in warrants during 
the past week has natura ly given rise to a good deal of speculation 
as to the actual cause of the advance. It is true there have been 
heavy shipments, principally to Germany, but so far as home con- 
sumption is concerned, it can scarcely be said that there is any 

rceptible improvement in trade, the report from many of the 
iron-using branches of wage’ being to the effect that inquiries 
with regard to new work are decreasing ratherthan increasing, and 
the opinion prevails pretty generally that large speculative dealings 
with the view of pee gem an advance for the quarterly meet- 
ings have been mainly the operating influence upon the market. 
For the present, it is scarcely possible to form any really trust- 
worthy nap a as to the actual condition of trade, but when the 
quarterly meetings are over, it is not improbable that there may 
be a settling down into something like steady business. 

The Manchester Iron Exchange on Tuesday was but thinly 
attended, and there was oy little business doing. Not only has 
the market scarcely settled down into its ordinary course after the 
holidays, but where buyers any orders to place there was a 
disposition to await the results of the quarterly meetings held this 
week at Middlesbrough and Sieniaglam, The transactions put 
through either in pig or finished iron were consequently of the most 
restricted character ible. In pig iron the upward movement 
in warrants during the last few days tended to give apparently a 
somewhat stronger tone to the market, and here and there a dis- 
position was shown to take a rather more hopeful view with regard 
to the future, but a the advance in warrants was looked 
upon rather as due to speculative operations for a_ rise than to any 
real improvement in trade, and certainly the effect was more to 
induce holders to realise than to bring buyers into the 
market. For local and district brands of pig iron quotations 
nominally remain pretty much the same as last week; 
where there is any change to notice it is rather in the favour of 
buyers than of sellers, but the business doing has been so small as 
scarcely to afford any real test of prices. Lancashire makers, 
although still not actually quoting in the open market, would no 
doubt be open to entertain business at about 58s. to 59s., less 24 
per cent., for forge and foundry qualities delivered equal to Man- 
chester. Lincolnshire iron remains at about 59s. 6d. to 60s., less 
24 per cent., for forge and foundry delivered here, but Derbyshire 
brands are decidedly easier, best foundry qualities being now 
quoted at about 65s., less 24 per cent., delivered, whilst inferior 
brands could be readily bought at quite 2s, 6d. under this figure. 
The upward movement in warrants naturally had the effect of 
giving a stronger tone to outside brands offering here, and second- 

nd parcels were not being offered at quite such low prices as 
recently, There is, however, still a good deal of underselling, and 
at the prices quoted by makers, business remains impracticable. 
Best foundry brands of Middlesbrough were not quoted by makers 
at anything under 63s, 4d., net cash, delivered equal to Manchester, 
but second-hand ls were obtainable at about 2s. under this 
figure. In Scotch iron, Eglinton, which has all along been by far 
the cheapest brand offering in this market, was, if anything, rather 
easier, being quoted as low as 56s. per ton delivered at the Lanca- 
shire ports, but the leading brands were firm at fully late rates. 

In hematites the business doing continues very small, with prices 
weak and irregular, good foundry brands delivered in the Man- 
chester district being quoted at about 77s. 6d. to 80s., less 24. 

Manufactured iron continues only in the most limited request, 
whilst makers complain that specifications are not coming forward 
on account of contracts already placed. Prices show a decided 
downward tendency, makers in most instances being open to enter- 
tain offers where buyers had anything like favourable specifications 
to place, and in some instances reduced lists were being quoted in 
anticipation of formal reductions at the quarterly meetings, 
Lancashire bars were readily obtainable at £7 15s. to £8 per ton, 
and hoops at £7 17s, 6d. to £8, with North Staffordshire bars 
quoted at £8 5s, per ton, delivered in the Manchester district. 

_Steel plates still meet with only the most limited inquiry for 
either shipbuilding or boilermaking purposes, and prices are most 
irregular, with the general tendency downwards. Makers do not 
quote under about £10 10s, for steel boiler plates, delivered to con- 
sumers in the neighbourhood of Manchester, but merchants are 
takin, considerably under this figure to effect sales, and there is 
no difficulty in buying at £9 15s. to £10 per ton, whilst in some 
instances where buyers have orders of any weight to give out they 
are declining to place them at anything above £9 per ton delivered. 

In the condition of the engineering trades there is no material 
change to report. In most departments activity is maintained 
upon work in hand, but generally inquiries are reported to be 
falling off, and new orders are not coming forward very freely. 

Messrs, W. H. Bailey and Co., of "Salford, who are making 
further extensions of their works, by the addition of a large new 
erecting shop and foundry, to meet the increasing demand upon 
their Various specidlities, are exceptionally busy with orders for 
unproved désigns of pumps which they have recently introduced. 





At present they are engaged on a powerful specially-designed 
plant for pumping in connection with new sinking operations at 
the Denaby Main collieries, near Conisborough, where new mines 
are being opened out. This plant is being constructed for dealing 
with a quarter of a million gallons of water per hour, and consists 
of five specially-designed pumps which are slung in chains in the 
shaft in the ordinary way, and give a continuous flow of water. 
The pumps are fitted with the Davidson slide valves on the steam 
cylinders, and each yy is capable of lifting 50,000 gallons per 
hour 300ft. high. e firm are also making several compound 
a of the Davidson type for special requirements, and further 

rge orders have just been booked for pumps in connection with 
mining operations. 

Appliances for the prevention of smoke by means of a steam jet 
in the boiler furnace are by no means new, but a very simple and 
effective smoke preventer of this description which I had an 
opportunity of seeing in operation the other day under excep- 
tionally exacting conditions is worth notice. This smoke pre- 
venter, which has been introduced by the Whittle Steam 
Injector Company, of Manchester consists simply of a small 
3in. copper tube reduced at the nozzle to about jin. diameter, 
the size of the hole being, however, slightly varied accordin; 
to the special requirements of the boiler where it may be applied 


In engineering circles business is reported to be very brisk. 
Complaint is made in this, as in other departments, that the high 
price of fuel is displacing trade in the district. Several good orders 
are stated to have gone into other channels. It is not expected 
that the present drop in iron will continue. Slotting and cutting 
machines are mainly called for. The claim which the Amalga- 
mated Society of | heme in Sheffield recently made for a 
general increase of 2s. per week in wages has been satisfactcrily 
settled. Nearly all the firms have agreed to the advance, and 
thus a strike will be avoided. 

In the lighter industries the activity in saws and files formerly 
noted is well maintained. High prices have had the effect of driv- 
ing inferior goods out of the market, makers of these poor wares 
having been forced to raise values much higher in proportion than 
the manufacturers of first quality goods. Workmen who formerly 
laboured at low grades of goods are now finding profitable employ- 
ment on the better qualities at a higher rate of pay. The foreign 
trade is not — 80 satisfactory as the country business. Com- 
plaint is made of the severity of American competition. This 
arises mainly from American manufacturers being able to retain 
former values of steel and steel goods. As the dearness and scar- 
city of raw material caused English houses to advance largely their 
stat ts, British travellers in neutral markets find themselves 





This nozzle is fixed in the upper part of the furnace door in such a 
way that the steam when on in s along the furnace in the 
direction of the bridge. The nozzle is coupled to a copper pipe 
fitted with a stop tap, the other end of which is screwed into the 
steam space of the boiler. By the special arrangement of this 
system of injecting steam into the furnace no injury is done to the 
plates, bars, or economiser pipes, this being due to the direction 
given to the steam, which has a downward current on to the 
bridge, and creates an upward current in the furnace, which causes 
a plet bustion of the gases. When the coal is freshly 
thrown on the fire the steam is turned on, and the great speed at 
which it enters creates, as already stated, a strong upward current 
from the ashpit, and a rapid combustion ensues. Ordinarily the 
steam jet is only used after the stoking has taken place, whilst 
it is readily available in raising steam rapidly to supply any 
sudden demand, and both under ordinary conditions and under 
emergencies, it is certainly a very reliable and effective appliance 
for the prevention of smoke. It has already been applied to a 
number of boilers in the Lancashire district, and in all cases I 
understand it has given full satisfaction, not only in the prevention 
of smoke where firms had previously been constantly liable to fines 
for excessive smoke, but also in decreasing the consumption of fuel. 

In the coal trade there has been very little doing during the past 
week, pits in most cases having been closed for three days for the 
holidays, whilst at many of the mills and works there has also been 
a similar cessation of operations for the holidays. Notwith- 
standing the restriction of the output, all descriptions of round 
coal are very plentiful, and prices, if anything, are wanting in firm- 
ness, representatives of collieries in many cases being prepared with 
slight concessions upon list rates to effect sales. For house-fire 
consumption the demand is extremely small, whilst for steam and 
forge purposes requirements are onlv moderate. Engine classes of 
fuel are in fairly good demand, with supplies not excessive to meet 
requirements. At the pit mouth prices average about 12s. to 
12s, 6d. for best coals, 16s. 6d. to 1ls, for seconds, 9s. 6d. to 10s. 
for common coals, 8s, 3d. to 8s, 9d. for burgy, 7s. 6d. to 8s. for 
best slack, and about 7s. for the common sorts, 

The shipping trade is gradually getting back into its ordinar 
conditions; but the effects of the recent miners’ and doc 
labourers’ strikes are still perceptible, and there is only a moderate 
business doing, with good ordinary qualities of steam coal, delivered 
at the ports on the Mersey, averaging about 11s, per ton. 

Barrow.—Heavy sales of hematite warrants have been made 
during the week, and the effect has been seen in an advance in 

rices ; 59s. 6d. is the current value of hematite warrants, but 

usiness has been done as low as 55s. 6d, per ton. Makers are yet 
unable to compete in the open market, use they cannot pro- 
duce pig iron at the price. They are quoting 70s. for parcels of 
mixed Bessemer Nos., and 69s. for No. 3 forge and foundry iron, 
net f.o.b., and they cannot hope to sell at cheaper prices until iron 
ore and coke are cheaper. There is already a tendency shewn in 
that direction, as the restriction in the production of pig iron is 
limiting the demand for both iron ore and coke. The iron ore 
trade in the Cleator district is reported ina slack condition. At 
some of the mines only four days a-week are being worked. In 
Furness the trade in iron ore is fairly active, but some mineowners 
are disposed to work short time in preference to selling at lower 
prices, Coke is easier at 25s. per ton, delivered. Stocks of warrant 
pig iron have been reduced during the week to the extent of over 
2000 tons, and further reductions are contemplated. There is 
no chance of any increase in stocks, as makers are careful not to 
sell, with a view to running their product into warrant stores. The 
total weight of hematite in these stores is represented as 370,000 
tons, which is far too great considering the bulk of business done in 
hematite pig iron. 

There is still a quiet new trade doing in steel, all qualities of 
which are in limited request. Rails are weaker at £5 10s. per ton 
for heavy sections, £5 lds. to £6 10s. for light sections, £8 for 
colliery rails. There is not much inquiry for steel shipbuilding 
material, which is quoted at the lower prices of £7 10s. for plates, 
and £7 for angles and channels, net f.o.b. Makers are fairly sold 
forward. In all probability the producing capacity for steel ship- 
building sahatal tn Barrow will be doubled during the current 
year, as two schemes with this object are under consideration out- 
side of existing steel works. The necessity for improved facilities 
of output is demonstrated by the large shipbuilding industry in the 
town, and the demand for material from Belfast, Glasgow, and else- 
where, to which places cheap facilities of carriage are available. 

No new orders are reported in the shipbuilding and engineering 
trades, but, with cheaper prices for material, a better demand may 
be expected. 

Iron ore is quoted at 12s. 6d. to 16s, 6d. for ordinary qualities, 
and 18s, to 20s. for Hodbarrow ores, 

Messrs. Hampton and Facer commenced their new steel works 
last week at Maryport, and, in the presence of several gentlemen 
in the trade, conducted their first blow of five tons in a Bessemer 
oe uaa and afterwards rolled the ingots into bars of ‘ special” 
steel. 

A conference of blast furnacemen is being arranged to be held at 
Workington shortly, with a view to the formation of one central 
association for mutual p es, 

The Barepot Tin-plate Works at Workington have been closed 
owing to the bad state of this branch of trade. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

SHEFFIELD trade with America, as disclosed by the return of 
exports which have passed through the Sheffield consulate during 
the quarter ending the 31st of March, shows a slight improvement 
on the corresponding quarter of 1889. Then the value sent to the 
States was £140,515 ; now it is £142,063. Both show a falling off 
when compared with the March quarter of 1888, £155,699. During 
the last three months steel was exported to the States to the value 
of £68,135; and cutlery, £50,115—as compared with £56,114 and 
£50,932 for steel and cutlery respectively in January, February, 
and March of 1889. —- manufacturers report that business is 
at present very quiet with the American markets, 

ilway material continues to be in excessive request. Our 
local railway companies—the Midland and the Manchester, Sheffield, 
and Lincolnshire Companies—are ordering heavily in tires and 
axles. Among South American companies the Central Argentine 
Railway has invited tenders for several thousand wheels and 
axles. Makers of these goods in this district are at present fully 





booked, and the new work will cortainly not be entertained here, 
except at prices sufficiently high to tempt extra effort. 





underquoted. Several large orders which under ordinary circum- 
stances would have come to Sheffield, have recently been taken by 
the Americans through this reason. These are the results of ‘ rush- 
ing” up values too quickly at the first flush of good trade. 

At the end of March manufacturers who had been receiving 
supplies of coke at the contract price of 14s, per ton failed to 
renew their contracts under 28s. per ton. This is an all-important 
factor in the production of steel goods, and is certain, unless 
2 are lowered very soon, to most unfavourably affect 

heffield trade abroad. The infiuence of the prevailing high prices 
is felt on the American Continent, from the United States to the 
southernmost markets. Uruguay, which takes a large quantity of 
British manufactured articles per head of the population than any 
other market, maintains its demand for Sheffield goods. The 
Argentine Republic is again rather quiet. 

Coal has been advanced in manufacturing sorts by 6d. to 1s. per 
ton. House qualities remain unaltered. Gas coal is in good 
demand, and this is helping the house coal market. If the weather 
continues fine, the value of house coal is certain to fall. This week 
consumers, who had permitted their supplies to get low, have had 
difficulty in obtaining their requirements, for theminersareat “play.” 
They are expected to resume working to-day, although, in some 
quarters the week may be given up to holiday making. People 
who have grown ‘‘old” in the coal trade are recalling the exciting 
times of twenty years ago. A large colliery company in this district 
was then getting £1 8s. 3d. per ton for its best qualities. That 
was the famine price during the strike. Seven months after the 
men got to work, the price went down to 9s. 2d. At present a 
leading colliery in this neighbourhood quotes best Silkstone at 
17s. 6d. thin seam, 15s. 10d.; brazels, 14s. 7d.; common house, 
12s. 11d.; picked softs, 10s. 10d. These prices are 2s. 6d. per ton 
in the best qualities above the rates of eight months ago, while 
thin seam is ls, 2d., and nuts ls. 3d. more. Small coal for manu- 
facturing purposes, which could be bought last summer at 6s., is 
now lls. 

The Shireoaks collieries are about to sink a new shaft at Whit 
well, to reach the top hard—South Yorkshire—seam, which they 
work. They will have to go down some 500 or 600 yards. New 
collieries are to be opened out at Bolsover, the enterprise being in 
the hands of several well-known Sheffield people. 

A new private limited liability company has been formed in 
Sheffield —Bdgar Allen and Co., Imperial Steel Works, with a 
capital of £100,000 in 10,000 shares of £10 each, of which 4000 are 
preference and 6000 ordinary. This business has been successfully 
carried on for many years by Mr. William Edgar Allen—trading as 
Edgar Allen and Co.—along with the trade of Messrs. Hoole, 
Staniforth, and Co., steel converters and refiners, Minerva Works, 
which was taken over some years ago by Mr. Allen. The managing 
directors will be Mr. Allen—who will no doubt be elected chairman 
—Mr. Robert Woodward—formerly of Samuel Osborn and Co., 
Clyde Steel Works—and Mr. Alfred E. Wells, both well known in 
the Sheffield steel trades. The specialities of the firm are cast 
steel for engineers’, shipbuilders’, and miners’ tools of all kinds; 
blister steel, spring steel, single and double shear steel, steel for 
agricultural purposes, cast steel files, saws and hammers, steel 
forgings and castings, &c. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Easter Tuesday. Owing, however, to the 
unsettled feeling caused by the holidays the attendance was poor, 
and but little busi was tr ted. The tone of the market 
was, however, stronger than it has been for some weeks past. 
The publication on the 5th inst. of the ironmasters’ statistics for 
March, showing a reduction in the stocks of pig iron, instead of an 
increase, as expected by many, has had a favourable effect on the 
market. The continued improvement in the shipments has 
increased confidence still more, and on Tuesday a substantial 
advance in prices was established. For prompt delivery merchants 
quoted 52s. 7}d. to 53s. per ton for No. 3 G.M.B., and several 
transactions took place at the lower figure and at 52s. 9d. This 
represents an advance of about 3s. on the lowest prices accepted 
last week. Those makers who have sufficient orders on their 
books still keep out of the market; but some who are not so well 
off have recently accepted 55s. per ton. There is a rumour to the 
effect that a restriction of the output is under consideration by 
the smelters. Forge iron is quoted at 53s. 6d., which represents a 
rise of 1s. 6d. per ton. 

A great demand has again arisen for warrants, but holders are 
less eager to part with them than they were, and prices have gone 
up from 49s. 44d. to 52s, 6d. per ton. The stock of pig iron in 
ay Connal and Co.’s Middlesbrough store is still falling at a 
rapid rate, as much as 5000 tons having been taken out in a single 
day. The total decrease last month was 26,468 tons, At Glasgow 
the reduction was 44,834 tons. 

The finished ironworks are all closed for the holidays, and some 
of them will not reopen until next week ; from this it would appear 
that specifications are still scarce. Prices are steady, but few 
fresh orders are being booked. Ship-plates are offered at £6 12s. 6d. 
per ton on trucks at makers’ works ; boiler-plates at £7 12s. 6d.; 
ship angles at £6 10s., and common bars at £6 15s. All free on 
trucks at makers’ works, less 24 per cent. discount. 

The demand for steel is also quiet. Prices are unaltered, steel 
plates being quoted at £7 12s. 6d. and rails at £5 17s. 6d. per ton 
at works, 

The ironmasters’ statistics for March show that the total output 
of pig iron of all kinds was 224,889 tons, being an increase of 23,372 
tons as compared with February. The stock of pigiron in the 
whole district on the 31st ult. was 274,022 tons, representing a 
reduction of 5007 tons during the month. 

It is now known that the West Stockton Ironworks have been 
soll by their present owners, as a going concern, to the British 
and General Investment Trust, of London. It is stated that it is 
the intention of the purchasers to form a new company for the 
pur of carrying it on, on the same lines as hitherto, the present 
staff of officials being retained. The reason for the sale is that on 
account of the death of certain of the partners some time since, 
the concern came under the control of the Court of Chancery, who 
appointed Mr. William Harding, of Darlington, as receiver. The 
sale has received judicial approval. The West Stockton Works are 
well laid out, and the concern has always been regarded as a well- 
managed and prosperous one since the present vendors obtained 
possession. Their principal specialities are iron plates and sheets, 
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A somewhat remarkable meeting was held at West Hartlepool 
on Easter Tuesday, under the auspices of the Boilermakers and 
Iron Shipbuilders’ Society. That body looked upon it in the 
light of a demonstration, and took the opportunity to inaugurate 
a magnificent new banner, representing their Society and _ its 
interests. The peculiarity of the occasion was that the ceremony 
of unfurling was performed by Mr. William Gray, the largest 
employer in the immediate district. Mr. Gray referred in his 
speech to the recent Labour Conference in Germany, and thought 
it would be attended by the best results. The recognition that one 
day's rest in seven was essential to all men was, he considered, a 
step in the right direction. Referring to the statistics of the 
Society there represented, he said it possessed a membership of 
34,000 and a capital of £100,000, and it was gratifying to find 
that £15,000 had been distributed among the sick, and £5000 to 
widows during the past year. As regards abundance of 
employment, he said that whereas four years ago 28 per 
cent. of the members were out of work, now there were only 
24 per cent. unemployed. This is another proof that the large 
employers of labour in the North have completely altered their 
attitude towards trades unions. They find it, in fact, better to 
recognise than to ignore and oppose them. It will be interesting 
to observe in the future what effect this will have upon the work- 
men’s organisations themselves. Will the removal of the difficul- 
ties they have hitherto had tocontend with from the semi-hostile 
attitude of the employers have the effect of consolidating them or 
the reverse! Time only can show. 

The men employed in the steel trades of the North are to have 
an advance of 8 per cent. on their wages from the Ist inst. 
This is the result of the official auditor's ascertainment determining 
the net average selling price of steel for the first three months of 
the present year. The new rate of wages will apply until the end 
of June. . 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE depression in the pig iron market last week, when Scotch 
warrants fell to between 47s. and 48s. per ton, has been succeeded 
by a smart upward movement in prices. Some operators of influ- 
ence who have hitherto been against the market are now reported 
to be supporting it, and this has been the signal for ‘‘ bears” to 
cover a part of their over-sales. Cleveland and Cumberland 
warrants, as well as Scotch, have recovered to some extent; but 
the fluctuations in prices are greater and much more frequent 
than is usual in a settled condition of the market. 

The shipments of pig iron in the past week were large, amount- 
ing Nae tons, compared with 6076 in the corresponding week 
of 1889. 

The furnaces in blast consist of 29 making hematite, 8 basic, and 
52 ordinary pigs; the total of 89 being the same as in the preceding 
week, and comparing with 82 in the corresponding week of last 
year. 

The quantity of pig iron withdrawn from Connal aud Co.’s 
Glasgow stores in the past week was 10,094 tons. The stock is 
still decreasing, and is likely to continue to do so for a considerable 
time, as the home consumption and the exports are both large, 
and very little Cleveland pig iron is available for use in our 
foundries. 

The current prices of makers’ iron in the open market are as 
follows:—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 71s.; 
No. 3, 63s. 6d.; Langloan, 73s. and 65s. 6d.; Summerlee, 71s. and 
64s.; Coltness, 72s. and 65s.; Calder, 72s. and 62s. 6d.; Clyde, 
67s. 6d. and 57s. 6d.; Carnbroe, 51s. and 50s. 6d.; Monkland, 
50s. 6d. and 50s.; Govan, 50s. 6d. and 50s.; Glengarnock, at 
Ardrossan, 70s. and 62s. 6d.; Eglinton, 53s. and 52s. 6d.; Dal- 
mellington, 62s. and 60s.; Shotts, at Leith, 70s. and 65s. 6d.; 
Carron, at Grangemouth, 77s. and 66s. 

The imports of hematite iron ore from Spain into Clyde ports in 
the past month amounted to 49,473 tons, against 45,387 in the 
same month of last year, and 37,870 in March, 1888. During the 
first quarter of the year these imports have reached an aggregate 
of 118,089 tons, compared with 102,631 in the corresponding period 
of last year and 113,076 in 1888. In the first three months of 1887 
the arrivals were exceptionally heavy, amounting to 124,601, but in 
the corresponding period of 1886 they had been only 87,196. The 
= of pig iron from this ore is very steady and continuous, the 
produce of twenty-nine furnaces, as compared with twenty-five at 
this time last year. But unless there should come an improve- 
ment in the steel trade, the demand for hematite pigs is likely to 
be ere long considerably reduced. 

There is no improvement in the finished iron trade; indeed, the 
depression seems to be getting more general. The position of 
matters is so unsatisfactory that some makers have even been 
looking forward to the probability of being obliged to reduce the 
hours of labour. There is an impression that a considerable 
amount of work is being held back at present until there shall 
come a more settled condition of the pig iron market, and that if 
consumers were convinced that the prices of pigs had reached the 
bottom, they would come forward more freely with orders. 


In the course of the past week prices of malleable have been 


reduced nearly all round. Insome sections of work, such as sheets, 
Scotch makers have held well together in maintaining prices, but 
they have been compelled to give way by the pressure of severe 
underselling on the part of English firms. For example, while 
Scotch prices for sheets were being held at £10 10s. per ton, less 
5 per cent., English-made sheets were offered in our market at 
£8 12s. 6d., less 25 per cent. The Scotch makers have on this 
account lowered their quotations £1 to £1 5s., and they now quote 
£9 5s. to £9 10s. A further reduction of .10s. to 12s. 6d. per ton 
is also being made in bar iron ; common bar and angles being now 
£7 2s. 6d. to £7 7s. 6d.; and best bars, £7 12s. 6d. to £7 17s. 6d. 
per ton, less 5 per cent. 

Nail rods are quoted at about £8 1lis., their price being rela- 
tively higher than that of bars, in consequence of the manufacture 
being at present in comparatively few hands. 

The price of unbranded iron is materially reduced, business 
being reported as low as £5 17s. 6d. net. 

There is still a great want of orders for shipbuilding steel for 
forward delivery, although the works continue busy on existing 
contracts. Within the last week or two, however, there has been 
an improvement in the inquiry for steel for general purposes. 
Makers have been taking these misce]laneous orders at a reduction 
of about 10s. per ton on former prices, and they now quote ship 
plates £9, boiler plates £10, angles £8, and bars £9 per ton, all 
less 5 per cent. discount for delivery in Glasgow district. 

There is a large business doing in the coal trade, but the tone is 
decidedly less firm. While shipments are on an extensive scale, 
the demand for household coal for home consumption is slackened 
off in a very material degree, so that larger supplies are available 
for manufacturing purposes, and prices are reduced about 6d. 
per ton. 

The miners are working better in most districts. Their leaders 
still advise them that they are entitled to further increases of 
wages, but these they have no likelihood of obtaining in the face 
of declining markets. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Last week was a good coal week all around. There was a smart 
pressure brought to bear to get cargoes completed, as all knew 
that the holidays would interfere both with output and transmis- 
sion. Cardiff sent away 163,000 tons, Swansea close upon 32,000, 
and Newport, Mon., coasting total was 13,703. Barry total was 
66,000 tons. This week there has been more holiday making than 
work, but coalowners are looking forward and preparing for a good 
rush of business as soon as the holidays are over. 

The time being regarded as advantageous in a marked degree, 





coal properties are regularly put forward. I note, amongst others, 
150 acres of the Rhondda bituminous seam, which are not likely to 
remain untouched. A syndicate has also been formed for taking 
over a large coalfield near Briton Ferry. The coal has been proved, 
and its quality is good. 

A memorable colliery, the Dunraven, which has figured in con- 
nection with the Jaw courts and with the Sheffield and South 
Yorkshire Permanent Building Society, is to be brought to the 
hammer on Saturday. The colliery, with plant and cottages, is to 
be put up in one lotas a going concern, It is, as regards the Taff 
Vale Railway, the remotest colliery in the Rhondda Fawr, but will 
be the nearest to the Swansea line, and on this account is likely to 
be sharply competed for. I should not be surprised at a Swansea 
syndicate going in strongly for it. 

In the Swansea district proper, there is more animation in 
colliery speculations than I have known for some time. I referred 
to Messrs. Lancaster and Spear last week, who are also working the 
Ynysarwed Colliery. In addition there are colliery developments 
at Briton Ferry Road, and Messrs. Glasbrook at Garncoch, and 
Messrs. Gueret, Swansea Valley, making large outputs. 

Quotations remain: best steam is at 15s. 3d. to 15s. 6d.; seconds, 
lds. 6d. to 15s.; and small, 9s. 6d. to 9s. 9d. House coal as yet 
shows little decline, but it cannot be postponed much longer as 

rds secondary class. Best continues at 15s., and small at its 
high figure of 12s. 6d. Coalowners have done well with this class 
of coal, and, in fact, all kinds of coal have had a good run for a 
considerable time. 

Local interest has been centred upon the paper on the spon- 
taneous combustion of coal read before the Institute of Naval 
Architects, and published in THE ENGINEER last week, but excep- 
tion is taken to one paragraph recommending that coal should 
be cut one month before it is shipped. The writer finds that 
coal rapidly deteriorates in the open, and, apart from that, the 
necessities of the trade are such that coal cut one day in Aberdare 
isat midnight speeding on its way to Plymouth, vid Severn tunnel, 
and at midday is shipped and at sea. 

By Wednesday work was fairly resumed in the iron works, and 
from Blaenavon to Swansea tolerable activity now meets the eye. 
One is impressed by the steady and continuous importations of 
foreign ore. All other class is regarded as secondary, and only a 
blending of Llantrissant hematites and Welsh mine used. 

There is a run on scrap and waste iron of all kinds. This week 
Swansea imported a considerable quantity, in addition to a good 
deal of tin bar and pig. Welsh ironmasters are holding larger 
stocks of pig of late. 

Prices practically remain the same, though I have heard, but 
cannot vouch for, the rumour that Bessemer tin bars are selling at 
£6, subject to the usual 25 for cash. If so, competition is getting 
keener, and tin-plate makers are not so pressing for supplies. 

There have been two marked concessions this week to the 
believers in the policy of a limitation of make in tin-plate— 
Messrs. Morew and Co., and Mr. Trubshaw, Western Works, 
Llanelly. The latter will close for a week in June. 

A correspondent comes forward with another suggestion to tin- 
plate makers, and that is to close on Saturdays, and not to carry 
out repairs on Sundays. This would be expected to reduce stocks. 
Close upon 37,000 boxes were despatched from Swansea last week, 
but 45,000 were received into stock, so that there is an increase in 
that direction. In Swansea district the stocks now represent 
266,279 boxes. There has been a droop in price of late. Bessemers 
are selling at 13s. to 14s., and Siemens from 14s. 6d. to 15s. It is 
understood that certain makers are underselling. Wasters are 
selling from 12s. upwards. 

There is not such a run upon coke. Prices are at 24s. to 26s. In 
patent fuel a good average trade is being done at last prices. Large 
stocks of French pitwood have come in, and Welsh timber holders 
are in the market ; hence some degree of weakness. Prices range 
from 16s. to 16s. 3d. 

Notice of a stoppage at Abercarn tin works is announced ; but 
probably only temporary, and after the usual week may re-open. 

The Severn Navigation scheme is running on apace, and 
opposition on all sides giving way. 

The Tharsis copper men, Cardiff, are on strike, and an important 
meeting of Cardiff Dock labourers has been held, at which it was 
stated that though the movers did not want to hamper trade, yet 
they meant to get a reasonable wage. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE first quarter of the year 1890, which had been looked 
forward to with great expectations, has now been completed. 
There is no denying that in many respects those expectations have 
been disappointed, and that even new disturbances have turned 
up unexpectedly. Yet general belief that business will continue 
active and healthy is still unshaken. 

A quiet but steady business is going on in the iron markets of 
this country. In Silesia the production of pig iron is behind con- 


| sumption, and, therefore, a firm tendency with regard to prices has 


been maintained. Iron ores are in very lively request, owing to 
strong demand on the part of the furnaces; prices are exceedingly 
firm. With regard to the finished iron and steel trade a most 
active business has been doing; prices may be called remunerative. 

In Austria-Hungary the iron business continues in the same 
satisfactory state as last reported, brisk activity and firm quotations 
being maintained everywhere. Ores find most brilliant sale, and 
the mines have sold their output for many months. Iron ores 
from Galicia have recently been sold to Silesia for a trial. In pig 
iron a regular business is going on at unchanged prices. In the 
manufactured iron trade healthy activity has been preserved. 
Makers, as well as dealers, are holding tightly to old quotations. 
The engineering branches of industry are also well employed. 

On the Belgian iron market the quiet tendency spoken of last 
week has not been improved. Iron and steel works, however, are 
still in good operation, a reviva! into a more animated condition is 
expected. At a tendering for 2600 tons steel rails—Vignoles— 
for the Belgian State railways—52 kilos. per running metre, John 
Cockerill, Angleur and Ougreé, offered at 177°50f. per ton, Thy-le- 
Chateau asked 185f. per ton. At a tendering in July, 1889, for 
15,000 tons rails of the same sort 132°50f. were asked. According 
to this the advance would amount to 45f. 

For the last two weeks the French iron market has appeared less 
lively than it was some time before, especially in the beginning of 
March. From some districts a general absence of inquiry is re- 
ported. Makers are but slightly affected by this, being rather 
independent of new work just now, on account of orders booked 
for at least two or three months to come. Buyers expect that a 
reduction in price, for coal as well as for iron, will take place before 
long. The export trade, which for many months was a strong 
a of French industry, has lately lost much of its briskness. 
In Paris prices are maintained pretty firmly, and are, for merchant 
bars, 200f. to 210f.; girders, 205f.; yong 240f. to 250f. per ton. 
Old rails have slightly decreased, and are to be had at 115f. The 
wire trade is at the present moment rather quiet, but many orders 
had been booked recently. Drawn wire is sold at 230f. to 240f. 
per ton; wire nails, 270f. to 280f. 

Business, especially in pig iron, has been quiet on the Rhenish- 
Westphalian iron market. In some branches of the wrought iron 
industry a more animated state prevails. As yet the existing 
quietness has had little or no influence on prices, probably on 
account of the many orders previously booked, which will keep the 
works in good a for a considerable time. There is no 
alteration to be no regarding the iron ore trade; demand is 
very moderate. Lorraine minettes are in comparatively better 
request. Prices remain the same as last quoted, Pig is still ver 
quict. On both sides of the trade a certain reserve is practised, 
because no definite view can with any certainty be formed of the 
near future. The bar trade remains active, while prices are firmly 
upheld. Hoops begin to revive, after having for some time 





suffered from the generally depressed state o i 
and sheets are in about the bee. condition as And weak Pate 
trade continues very quiet. Foundries, machine an edere: 
factories are in healthy operation, 
According to latest returns, the Association of German ] 
Steel Masters—Verein Deutscher Kisen und Stahl Industrie i bea 
includes 60 iron ore mines; 220 blast furnace works steel ., 
&e.; 47 plate and sheet mills; 232 iron foundries :’39 sh works 
pivots, nails, screws, &c.; 136 machine factories ; 9] ES thd 
tories ; 17 shipbuilding yards; 1 telegraph construction e od ac. 
copper works ; 36 collieries, &c. These works employ, in rk; 3 
numbers, about 244,000 men, the capital represented by the rp 
gether amounting to about 1400 A marks, m alto. 
Italian — report—with what foundation we 
in future Ministries of Public Works will be formed by all 
Governments having taken part in the Berlin Labour Confer vn 
These Ministries would have specially to maintain and sy aoe 
the execution of all the international regulations agreed ay end 
would be placed under a central office to be stationed at Bruxel ang 
M. Jules Simon, the well-known politician, one of the ~ oe 
delegates to the Berlin Conference, appears to have vecsioeh ant 
cordially to have expressed too, a favourable impression of w mw 
he has heard and seen at that international and unusual mesting. 
The results, he thinks, may not perhaps be of immediate practi 4 
utility, but in having roused the attention of Europe to the stady 
of questions which are becoming more pressing and more difficult 
every day, they will become of great future importance, : 
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know not— that 








LAUNCHES AND TRIAL TRIPS, 


The s.s, Shaftesbury, built by Messrs. Craig, Taylor, and Co 
Stockton-on-Tees, and owned by Mr. William R. Rea, of Belfast, 
had a satisfactory trial trip on Monday, 7th inst. The vessel being 
light, a speed of 114 knots was, we are informed, obtained, She 
was engined by Messrs. Westgarth, English, and Co., of Middles. 
brough, with triple-expansion engines of the following sizes + 
20in., 33in., and S4in. by 36in. stroke. a ; 

On Tuesday Messrs, Fleming and Ferguson, Paisley, launched a 
steel twin screw steamer, named the Duckentield, with overlapping 
propellers, having dimensions 220ft. by 31ft. by 15ft. 6in, She is 
to be fitted by the builders with two sets of their patent uadruple 
— engines, to work with boiler pressure at 2001b., and 
indicate 1200-horse power. This vessel has been built to the order 
of gga J. and A. Brown, New South Wales, for their colonial 
trade. 

On the 27th ult., Messrs, Raylton, Dixon, and Co, launched a 
fine steel screw steamer which hes been built for Messrs, Arthur 
Holland and Co., London, and named the Ruskin. This vessel js 
built on the raised quarter-deck principle, having a poop aft and a 
continuous bridge deck forming a partial awning deck, her 
chief dimensions being :—Length, 307ft.; breadth, 40ft.; depth 
moulded, 2Ift. 4in.; with a dead weight capacity of over 3600 tons. 
She has three state-rooms for passengers, saloon, Xc., in poop aft, 
being otherwise fitted as a first-class cargo boat. Her engines 
will be — by Messrs. Thomas Richardson and Sons, Hartle- 
pool, on their triple expansion principle, with cylinders 22in,, 35in,, 
and 59in., by 39in. stroke. 

On the 2nd inst. Messrs, C, S. Swan and Hunter, Wallsend, 
launched a steel screw steamer named the Arundo. Length over 
all, 274ft. by 37ft. by 19ft. 9in. moulded; built to the order of 
Messrs. Hudig and Veder, of Rotterdam. The vessel has been 
built under special survey, classed 100 Al at Lloyd's, and on what 
is known as the builders’ improved well deck type with full poop, 
raised quarter deck, long bridge house, break forward, al top- 
gallant forecastle. In her construction are introduced all the 
latest modern improvements. The engine will be by Messrs. Alley 
and McLellan, of Glasgow, and capable of indicating 1000-horse 
power. The vessel has been built under the superintendence of 
Captain Pinkney, of Sunderland. 

On the 31st ult., the paddle steamer Bonnie Princess, belonging 
to the Liverpool, Llandudno, and Welsh Coast Steamboat Company, 
left the landing stage for her trial run previous to beginning the 
Easter holiday trips, and after undergoing important alterations to 
her machinery, undertaken with a view to improvement in her 
_— The Liverpool Post says the result was most satisfactory, 
the engines obtaining an increased number of revolutions and con- 
sequent marked acceleration of speed. The whole hull has hada 
thorough overhaul, the saloons have been handsomely refitted with 
a view to the increased comfort of passengers. The vessel has been 
in the hands of Messrs. D. Rollo and Sons, Liverpool, who have 
carried out the work under the company’s consulting engineer, 
Mr. E. G. Ferber. 

The s.s. Federal was launched by Messrs. W. Doxford and 
Sons, of Pallion, on Saturday afternoon. She has been 
built to the order of Mr. John Mellwraith, of Melbourne, is 
entirely of steel, and to Lloyd’s Al class. The principal dimen- 
sions ee between poop, 290ft.; breadth, extreme, 40ft.; 
depth, moulded, 22ft.; with cellular bottom, fore and aft, giving 
3425 tons dead weight on 20ft. draught. The engines are triple 
expansion, three cranks, with all Messrs. Doxford’s latest improve- 
ments, the cylinders being 23in., 37in., and 60in., and stroke 42in., 
and are supplied with high-pressure steam from exceptionally 
large boilers, capable of driving the vessel eleven knots loaded. 
She will be fit throughout with electric light, including three 
large arc lamps for cargo purposes, The cabins are in the poop 
aft, with large entrance house and poop deck, the crew and fire- 
men being in fore end of bridge. 

On Saturday afternoon Messrs, R. Napier and Sons launched the 
s.s. Clyde from their shipyard at Glasgow, the last of four steel 
screw steamers of about 5650 tons each, for the Royal Mail Steam 
Packet Company, London. These magnificent steamships have 
been designed to meet the requirements of the company’s West 
Indian, Brazil, and River Plate service ; and, to attain a high rate 
of speed, the hulls have been constructed on fine lines, and the 
machinery consists of powerful triple-expansion engines, capable of 
indicating 7000-horse power, The accommodation for passengers 
is of the most luxurious description, and all the details have been 
carefully considered with special reference to a first-class service 1 
a hot climate. To admit of perfect ventilation, the dining saloon 
has been placed on the upper deck before the machinery, where 
there is no vibration, and is arranged with smal] tables so that 
family parties can dine together. A handsome double staircase 
leads to the music room, which is supplied with a beautiful piano. 
On the same landing there is a comfortable ladies’ boudoir, and 
further aft is the first-class smoking room, all on the promenade 
deck, which is entirely reserved for the first-class passengers. — rhe 
state rooms on the main deck are exceptionally large, and are fitted 
with all the most modern improvements, such as patent iron beds, 
folding wash-stands, pneumatic bells, electric light, and everything 
that experience could suggest for the comfort of the passengers. 
A special feature is the width of the passages, which are also very 
well lighted ; and the lavatory arrangements, with marble bath, &c., 
are of the most complete description. Very superior accommoda- 
tion has been provided for the second-class passengers in the poop, 
comprising a handsome dining saloon, ladies’ cabin, and smoking 
room, while their state rooms are scarcely inferior to those of the 
first class, and the poop deck is reserved for their use, Provision 
has also been made in the ’tween decks for 500 third-class passen- 
gers, with portable iron beds, &c., and the comfort of the officers 
and crew has had special consideration. The pantry and galley 
arrangements are of the most complete description, and refrigera- 
ting machinery and chambers have been fitted for a sufficient 
supply of fresh provisions during the whole voyage. The passenger 
accommodation is heated with steam, and the electric light is sup- 
plied to every part of the vessel, and all the most recent improve- 
ments have been introduced for the rapid and noiseless handling 
of cargo, and the efficient working of the: ship. The Clyde was 
taken to receive her machinery, which has been constructed at 
the builders’ Lancefield Engine Works, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 4th, 1890. 
ments of about 30,000 miles of 


THE manage neyotiating with steel rail 


‘eoads are now : 
railroads, Or. tive and car builders, and manu- 
makers, of equipments of all kinds, for large 


facturers be delivered during the coming 
supplies Ail of these roads have allowed their 
er te ‘+k to run down very much; but it is 
soln f ore that there are inquiries among the 
builders for some 200 locomotives, 
builders have inquiries for immense 
numbers of cars, the aggregate of which can only 

mesced at. The equipment manufacturers 
be evr loaded up with contracts, which will keep 
rae busy throughout the summer. Inquiries 
ther in hand for steel rails aggregate about 60,000 
ay Business placed recently has been at from 
3i dols. to 35 dols. | i ai 

The railway requirements this year are sure to 
he heavy, and will add materially to the indus- 
trial activity. It is still impossible to ™ more 
than approximate figures concerning a a 
struction for this year. If any error has = 
made in former statements it has been on ras 
side of conservatism. During the past two weeks 
financiers have perfected arrangements for the 
of bonds to prosecute the construction of 
some 2000 miles of road, mainly on the Pacitic 
Coast and in the South-West. Throughout the 
North-West, and in all that region tributary to 
Chicago, no very important construction schemes 
are considered, owing to the fact that there has 
been an oversupply of mileage there for several 
years, and also because of the inability of 
managers to come to any amicable understand- 
ing as to the division of traffic. The coal 
roads in all parts of the country are doing 
mines are being opened in the 
and Western States, where rich 
deposits «re being found close to the surface. 
This fact helps to explain the rapid growth of 
little industries all through those States. Advices 
from the Gulf States show a continuation of the 
activity and prosperity which has been the sub- 
ject of so much comment of late. Railroad con- 
‘truction in the Southern States is being pushed 
steadily, and yet conservatively. Southern roads 
are paying larger dividends than any others, the 
vreat industrial activity of the section being the 
basis of this prosperity. Manufacturing enter- 
prises throughout the South are prospering toa 
degree, which is a matter of surprise and congra- 
tulation to the Northern investors, who for the 
past five or ten years have been putting so much 
money into industrial establishments and enter- 
prises in those States. : ’ 

The iron trade in all sections of the country is 
fairly active. Prices have declined by little and 
little until it is now believed that the lowest 
quotations have been reached. Pig iron, which 
sold a month ago at 17°50 dols., is now 16°50 dols. 
No. 1 iron has declined 1 dol. per ton; merchant 
iron, 2 dols. per ton. Steel rails are selling at 
about a dollar per ton less, and nearly all kinds 
of iron and steel have weakened in like propor- 
tion. The general belief now is that soon after 
April 1st a general demand will be developed, 
which will give prices an upward turn and bring 
about another of those sudden reactions for which 
the American iron market is noted. These ups 
and downs do a great deal of harm, but cannot be 
prevented. Capital takes sudden notions to 
launch out into new enterprises. 

General business is very good. Returns from 
all kinds of investments, with the exception of 
railway securities, have been large, and the 
general volume of business is increasing at a very 
encouraging rate. The total exports of mineral 
oil for the past eight months aggregate in value 
35,435,086 dols., against 33,441,979 dols. for the 
same time previous fiscal year. The value of our 
cotton exports for the past six months has been 
203,000,000 dols., as against 171,000,000 dols. for 
six months of the previous fiscal year. Exports 
of breadstuffs for the past eight months foot up 
94,847,578 dols., as against 82,108,465 dols. for 
the previous year. So far this year our exports 
of all kinds amount to 75,000,000 dols. 

The output of anthracite coal so far this year 
falls about 650,000 tons below the production to 
this date last year. Stocks of coal at tide water, 
1,138,926 tons. This heavy supply prevents any 
improvement in prices, The restriction that has 
been maintained for two months past will be con- 
tinued until market conditions improve. In con- 
sequence of the mines being worked to only half 
the full capacity, there is a great deal of destitu- 
tion in the mining regions. This condition of 
things is in sharp contrast to the present state of 
affairs in English and Welsh mines. Bituminous 
coal is active, and the production is very heavy. 
All the new mines opened within the past year 
along the Allegheny Mountains and in the Ohio 
Valley are doing well. The building-up of new 
industries in the region of country west of the 
oo is helping the coal trade at all points 
Where railroad freights permit coal to be shipped. 

The iron trade is not in good shape. Buyers 
are holding off as though it were possible for 
— to decline still farther. No. 1 foundry iron 
1as sold in this city as low as 18°50 dels. to 19 dols., 
good brands bringing the latter figure. No. 2 is 
17°50 dols. to 18 dols.; grey forge, 16°50 dols. to 
17 dols, 20 per cent. spiegeleisen has been 
offered at 34 dols.; Scotch pig, at 21°50 dols. to 
22 dols, for Dalmellington ; ferro-manganese, at 
90 dols. to 100 dols. for late shipment. Billets 
have sold at 31°50 dols. to 32 dols.; wire rods, at 
49 dols. to 40 dols.; steel rails, 34 dols. to 34°50 dols. 
There is a good demand for structural material 
for bridge purposes, A large amount of railroad 
bridge work is under contract. Qld rails are dull ; 
quotations nominally 25 dols. The furnaces all 
over the country are worked to their fullest capa- 
city, and production is on the increase. 

A good deal is said about the agricultural 
depression in the West, but it is simply due to 
the enormous additional area reduced to cultiva- 
tion every year through the extension of railroads 
through fertile territory. Four new States have 
recently been admitted to the Union, and two 
more will probably be admitted during the coming 
Session of Congress. The Republican party is 
forwarding the organisation of new States for 

litical as well as business considerations, and, 
-Y admitting new States with Republican mem- 
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bers and Republican senators, expects to secure 
such a majority in Congress as will enable it to 
carry out its political views. The North-West is 
building up with great rapidity. A score or two 
of new veda are projected, and will no doubt 
be built this year or next. ‘Traffic on the Lakes 
is rapidly increasing, and all the Lake boat yards 
are crowded with work. 

The investment of foreign and American capital 
in the newer sections is attracting great attention. 
A railroad running from the United States into 
Mexico reports an increase of 50 per cent. in its 
traffic during the past year. The Mexican 
Government has just let a contract for the con- 
struction of a railroad to be called the Northern 
Railroad, to connect with the Central Railway 
running between the City of Mexico and the 
Pacific. The French syndicate which has secured 
this franchise will expend over 21,000,000 dols. 
in the prosecution of the work, Over 76,000,000 
dols, of English capital are invested in Mexico. 
American investments foot up about 30,000,000 
dols., and German 14,000,000 dols., the latter 
being largely invested in silver and copper mines. 
A 2,000,000-dols. hotel is to be erected in the City 
of Mexico by private enterprise, assisted by the 
Government. 

The Lower House of the American Congress 
has at last fixed upon a new tariff Bill, which will 
probably meet all expectations; but it is only a 
compromise measure, and will simply serve to tide 
over the difficulty. The possible election of a 
Democratic President in 1892 will only open up 
the contest anew between the two political parties. 

An experimental plant, recently erected in 
Philadelphia to test the new Bates process of 
steel-making, has just yielded its first product 
in the shape of very fine tool steel, made directly 
from iron bars or billets without melting. Scraps 
of wrought iron, old rails, old car axles, or castings 
of malleable iron can, by this new process, be trans- 
formed into fine steel by continuous heating for 
forty-eight hours in an oven with a chemical com- 
pound. Further tests of the process are to be 
made at once, and if as successful as this first one, 
it will be adopted on a larger scale. 








NEW COMPANIES. 


THE following companies have just been regis- 
tered ;— 

London Tin-plate Company, Limited. 

This company was registered on the 27th ult., 
with a capital of £50,000, in £2 shares, whereof 
100 are founders’ shares, to carry on business as 
tin-plate manufacturers, and to purchase certain 
patents referred to in an unregistered agreement 
with Adolph Gutensohn and others. The sub- 
scribers are :— 


Shares. 
*S. Chambers, Longhope, Gloucester .. .. .. 1 
T. P. Hollick, 26, Shore-road, N.E., engineer 1 
a rae ria re 1 
*A. Gutensohn, 16, Burdett-road, Bow, chemist. . 1 


*Major-General G. F. Graham, 
WOO, DOGO EU ww ns se kc cw te 
M. Templeton, 43, Gunterstone-road, solicitor .. 1 
s. P. Barrington, 48, Kenwyn-read, Claphun, 
clerk ietetn Sheen ea We, ee Nee he ao 
The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk; qualification, 
£100 in shares. The company in general meeting 
will determine remuneration. Solicitors, Messrs. 
Templeton and Cox, 9, King’s Bench-walk. 


40, Woeodstock- 





Patent Lithographic Zine Plate Company, Limited. 

This company was registered on the 29th ult., 
with a capital of £10,000, in £5 shares, to acquire 
the manufacturing rights of Oscar Kinderman 
and his partners in the proces of preparing zinc 
plates for lithographic purposes, and to construct 
such manufactories, electric works, and con- 
veniences as may be necessary. The subscribers 
are:— 

Shares. 

‘A. K. Dibb, Hull, barrister a 
o S, * ree 
*W. Schultetus, Hull, German Consul .. .. 
W. R. Locking, Hull, chartered accountant. . 
*N. T. Owbridge, Hull, chemist .. .. .. 
C. H. Dibbs, Hull, manager .. 2... 
A. W. Macllwaine, Hull, oil manufacturer .. 

The number of directors is not to be ess than 
three, nor more than seven; qualification, fifty 
shares; the first are the subscribers denoted by 
an asterisk. The company in general meeting 
will determine remuneration. 


fe tae ta et thet 





International Exhibition of Mining and 
Metallurgy. 

This company was registered on the 31st ult., 
as a company limited by guarantee to £1 each 
member, to establish ol maintain an exhibition, 
in or near London, of mining and metallurgy. 
The word ‘‘limited” is omitted from the title by 
Board of Trade licence. The subscribers are:— 
H. C. Gray, 139, Lothian-road, N., railway clerk. 

H. Eve, 18, Finch-lane, business manager, Mining 
Journal, 

G. A. Ferguson, 18, Finch-lane, editor, Mining Journal. 

W. Pritchard Morgan, M.P., Dolgelly. 

H. Cribb, Bishops Stortford. 

T. R. R. Jordan, 15, George-street, E.C., engineer. 

E. C. Bennett, M.E., 20, Bucklersbury. 

For purpose of registration, the number of 
members is declared not to exceed 100. Soli- 
citors, Messrs. Pattison, Wigg, and Co., 11, 
Queen Victoria-street. 


South of England Coal Boving Syndicate, Limited. 


This company was registered on the 27th ult., 
with a capital of £2000, in £1 shares, to search 
for coal and other mines in Kent, Surrey, Sussex, 
and elsewhere in Great Britain. The subscribers 
are:— 

Shares. 
ig ae see 3, Wellington-terrace, Highgate, 

cler ee oe ee .. oe oe oe oe 
J. W. Buckler, 3, Trouville-road, Balham 
W. H. C. Dunhill, 11, King’s Bench-walk 
H. 'T, Potter, Dunstable eo 
T. H. Church, Warlingham.. .. .. .. .. 
J. Leaver, 20, Radford-road, Lewisham, clerk 
C. A. Wilson, 29, Medhurst-road, Buw, clerk 

Registered without special articles. Solicitor, 
Mr. 8. E. Maskell, Portugal-street, Lincoln’s inn, 


Pt tat fat et pet tat 





THE PATENT JOURNAL. 


Condensed from the a = of the Commissioners of 
‘at 


ents. 


Application for Letters Patent. 


When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

26th March, 1890. 

4756. Doors, A. Lallemant, London. 

4757. Gear Connection for Veuicies, W. W. Horn.— 
(G. B. St. John, United States.) 

4758. Knire CLEANING Macuine, J. Genet and E. 
Philippe, London. 

4759. Propuction of Hyprate of Macnesia, H. Precht, 
London. 

4760, VisvaL SIGNALLING Apparatus, A. Gray, London. 

4761. Propucinc Force Evecrricauty, L. C. § 
Mensing, London. 

4762. Stor Watcues, W. Williams, London. 

4763, Fountain, G. Phillips and G. F. Rose, London. 

4764. Sream Boiver, &e¢., Furnaces, J. Gasteiger, 
London. 

4765. Note Books, &c., W. Penman, London. 

4766. Horsesnoes, J. V. Griffiths, London. 

4767. EvLecrromorors and Dynamos, J. VY. Sherrin, 
London. 

4768. Macuines for Fittinc Matcu-Boxes, F. Lundgren, 
London. 

4769. Manuracture of Cicars, H. H. Lake.—(B. 
Wertheimer, Germany.) 

27th March, 1890. 

4770. Acruatine OutLet VaLve, F. Botting London. 

4771. Equipment for Soipiers, &c., T. Penelhum, 
Gosport. 

4772. Preparinc, &c., Fisrovs Mareria.s, W. Nield, 
Manchester. 

4773. Lamp for Bursinc Gas from Srtrits, J. D. Curr, 

anchester. 


** 
* 







774. Ark Brakes, C. Coutts, Barrow-in-Furness. 
4775. CHECKING NuMBER of Passencers in VEHICLES, 
J. Smetten, Newcastle-on-Tyne. 
4776. Gas Vatves, E. B. Donkin and R. Hargraves, 
London. 
4777. Svar Rops, W. Halliday, Barnsley. 
4778. Fue, Economisers, T. Sykes, Manchester. 
4779. Roratinc Bopsins on RinG Frames, T. Wrigley, 
Manchester. 
780. TREATING Sat, B. H. Thwaite, Liverpool. 
4781. Utitisinc Waste Gases from Fives, J. Schmitz, 
Scheuburg. 
4782. Piruccine Water Unions and Taps, T. Briscoe, 
London. 
4783. Screw Nam, S. E. Groff, Glasgow. 
4754. SELF-FEEDING LuBricator, D. Faulds and G. Hool, 
Barrow-in-Furness. 
4785. Suppty Vatves, A. Stalker and T. B. Daye, 
Glasgow. 
4786. Strap Fasteners, A. C. Franklin and T. H. 
Buckwell, London. 
4787. Upricuts for Jacqguarp Macurnegs, I. Thomis 
and M. and J. Priestley, Bradford. 
4788. Exvectric ADVERTISING Figures, W. Brown, 
London. 
4789. Swincine Go-carts, R. Smith, Birmingham. 
4700. Securine Spurs, H. Eltester, Manchester. 
4791. Measurine EvecrricaL Currents, W. H. Doug- 
las, Birmingham. 
4792. Frrrines for GLAss-LINeD Pipinc, D. Rylands and 
A. Husselbee, Barnsley. 
4793. REELING Macuines, 8S. H. Moorhouse and C. 
Ogden, Manchester. 
4794. Recoverinc Lost Articies, J. 8. Crowley, 
Manchester. 
4795. Wire Work for Wire Mattresses, A. Rathbone, 
Manchester. 
4796. AUTOMATICALLY Sp.ittinG Woop, E. 8. Cartman, 
London. 
4797, ‘—— Prieasure, &c., Boats, C. Bailey, 
York. 
4798. NiTRATE of Ammonium, C. A. Burghardt, Man- 
chester, 
4709. Vevocirepes, T. Harrison, Birmingham. 
4800. ENAMELLING Ratsep Desicns on GLass, C. Cock- 
burn, London. 
4801. INVALIDs’ Bepsteaps, G. Parrott, London. 
4802. SaccHAROMETERs, Lactometers, &c., G. C. Topp, 
London, 
4803. Stipe Ruves, A. Honeysett and W. F. Stanley, 
London. 


4804. Dressinc Gowns, J. Jacobus, London. 

4805. SELF-susTAINING Motive Power, I. Duncombe, 
London. 

4806. Borter Fives and Fire Boxes, D. Barns, 
London. 

4807. ScaFFoLDING TresTLe, F. Laesecke and C. G. 
Riedel, London. 

4808. Dryinc Apparatus, H. J. Haddan.—(E. Passhburg, 
Germany.) 

4809. Soap, J. Y. Johnson.—(M. Duclos, France.) 

4810. Mou.ps, &c., for Makinc Cases, R. H. Brunton 
and H. Brewster, London. 

4811. Lusricators, J. A. Davidson, London. 

4812. Turninc Over Music Leaves, J. H. Baseley, 
London. 

4813. AppLyinc WeicHinc Macutines to Carts, T. 
Jenner, London. 

4814. Toy, G. Auras and P. Wilke, London. 

4815, Snips’ Compasses, F, Smith and G. N. Heath, 
Crayford. 

4816. Atracuine Lapets to Parcets, 8. V. Dardier, 

ndon. 
4817. Steam Enotes, H. Grafton, London. 
4818. SiGNALLING Carriages, &c., J. Womersley, 


on. 

4819. OperaTinc Raitway Pornts, H. J. Pryce, 
London. 

4820. Street Raitways, W. L. Judson, London. 

4821. Iysucatep E.ecrric Conpvuctors, E. F. 
Obach, London. 

4822. Extractinc Fatry Matrers from SvuBsTances, 
H. A. A. Dombrain, London. 

4823. Gas Encrvgs, N. A. Otto, London. 

4824. ARMATURE for Dynamo ELectric Macutnes, J. 
Nebel, London. 

4825. TRANSPORTING GuNs on Rartways, T. English, 
London. 

4826. PREVENTING IGNITION of CoaL Carcogs, V. B 
Lewes, London. 

4827. Fountain Pen, H. Pearse, London. 

4828. Cranes, R. Wright, London. 

4829. Workinc Guns, A. Noble and C. H. Murray, 
London. 

4830. CycLes, E. Farrington, London. 

4831. Toy, M. Heron-Maxwell, London. 

4832. Furnaces for Mevtinc Metas, R. N. Oakman, 
jun., London. 

4833. Hot Arr Motors, C. Wells, London. 

ADVERTISING Devices, L. Ritchie, London. 

. ARTIFICIAL TEETH, R. Brewster, London. 

836. TREATMENT of Sewaae, J. Price, London. 

4837. ComBINED Macuine for Facitna Pepestats, &c., 

E. A. 8. Templeton, London. 

4838. Bortnc Macuine for Pepestats, E. A, 8. Temple- 
ton, London. 

4839. AuromaTiC Macutnes, A. J. Boult.—(F. Bisson 
an C. Bal, France.) 

4840. Mrasurinc the VoLume and Density of Bopies, 
E. Chameroy, London. 

4841. CLEANING or Po.isHina Smootiutmne Irons, F. 
Tutty, Liverpool. 

4842. ConverTIBLE Scnoot Desks and Seats, D. 
Francis, Liverpool. 

4843. REPRODUCING Dress Parrerns, W. P. Thompson. 
—(P. Pellottieri, Italy.) 

4844. CreeL Skewers for Textite Macuiyery, J. H. 
Wilson, Manchester, 


28th Murch, 1890. 


4845. Se_r-apuesive Hook, H. Trotman and W. 
Reynolds, London. 





4834. 
4 








4816. MuLtipLyinc Power of Evecrric Licat, W. 
Andrews, Nottingham. 

4847. Tuses for Rovine, Spinninc, &., Macuines, W. 
E. Heys.—(E£. Chitel, France.) 

4848. PasteL, Crayon, and CHack Pavetre Ho1pers, 
T. Edwards, jun., Tunbridge Wells. 

4849. Racker Presses, W. G. Grenville, Birmingham. 

4850. Smitas’ Heartas, J. Collier and E. Binns, 
Halifax. 

4851. INDIA-RUBBER Pipes or Hose, J. Porteous and J. 
B. Moorhouse, Keighley. 

4852. Coin Paps, J. Moseley and B. Blundstone, 
Manchester. 

4853. Loom Suutries, D. Berry and C. Shuttleworth, 
Keighley. 

4854. Dyeinc Yary, &., W. E. Heys.-(E. Chiitel, 
France.) 

4855. Tupes for Spinninc Macuines, W. E. Heys.—(£. 
Chétel, France.) 

4856. Back Pressure Vatves, R. G. Brooke, Salford. 

4857. Incubators, C. Cashmore, Loughborough. 

4858. MuLtipotak Dynamo-ELecrric Macuines, G. 
Kapp, Manchester. 

4859. Hats, C. Welch and C. Bartlett, London. 

4860. Construction of Racquets or Bats, C. Ashford, 
Cofton Hackett. 

4861. Manuracture of Back Saws, H. M. Marsden, 
Sheffield. 

4862. RevoLvine Axves for Roap CarriaGEs, J. Shaw, 
Manchester. 

4863. Licurinc PuotocrapHic Dark Rooms, F. W. 
Branson, Leeds. 

4864. Pourtne Liquips from Borries, C. H. Cobbold, 
G. T. Bayley, and D. Rylands, Barnsley. 

4865. Fire ExtincuisHinG Apparatus, A. Barraclough, 
Heckmondwike. 

4866. Savinc Waste Svea, W. Harbinger and R. Bell, 
South Shields. 

4867. Latcu NeepLe Knittinc Macuines, J. W. Watts, 
Countesthorpe. 

4868. CHemicat Fire Enaines, J.C. Merryweather, 
London. 

4869, Manvat Fire Encines, J. C. Merryweather and 
C.J. W. Jakeman, London. 

4870. Looms, J. Weir, Belfast. 

ee used in Spinninc Fiax, T. Watson, 

lfast. 

4872. CRADLE Sranps, J. McKibbin, Belfast. 

4873. Rupper Tips for Cuair Lecs, J. A. Harriott, 
Newcastle-on-Tyne. 

4874. Coin-acTuaTED Macurnes, A. R. Brown and E. 
C. J. Devis, Birmingham. 

4875. Tuninc Pianorortes, J. Y. Johnson.—(J. F. 
Duff, New Zealand.) 

4876. Improvinc Wine, W. E. Gedge.—-(£. J. Fraser 
United States.) 

4877. DECORATIVE ARTICLES as ADVERTISEMENTS, J. C 
Sellars, Liverpool. 

4878. Door Springs, J. W. White, Widnes. 

4879. Hancinc Curtains over Doors, R. G. L. Rodd, 
Greenhithe. 

4880. FasTenincs and Piys for Broocues, T. Beal, 
Eastbourne. 

4881. PHoroGrarHic Ssurrers, G. H. P. Burne, 
Leicester. 

4882. Door Sprines, J. Mason, Bradford. 

4883. FERRULEs for Locomotive Borers, J. H. Shoe- 
botham, Birmingham. 

4884. Gauce for Paper-currinc Macuines, A. J. 
Maffuniades, London. 

4885. Bossins, A. N. M. Ohlsson, London. 

4886. RoLLeR MILLs, W. P. Thompson.—{(J. L. Willford, 
United States.) 

4887. Fire Bars, D. Purves, London. 

4888. Frames for Rear Drivine VeLocipepes, 8. 
Davies, London. 

4889. Boot Protector, J. P. N. Casey, London. 

4890. Composition for SoLes and HEEts of Boots, P. 
Colligan, London. 

4891. Picks with RemovaBte Points, W. H. M. Neave, 
Sheffield. 

4892. Steam Enarnss, W. H. Allen, R. Wright, and R. 
W. Allen, London. 

4893. Supportine the Sappies of Bicycies, J. A. 
Lamplugh, London. 

4894. Lirtinc Water-TIiGHT Doors of BULKHEADS on 
Boarp Surp, W. F. D. van Ollefen, London. 

4895. PLate STEAM Presses, G. Cucco, London. 

4896. Mountines for DisapreaRine Guns, T. English, 
London. 

4897. Musica Toy, H. Reason, London. 

4898. Securnrinc Nuts on Botts, The Harrison Self- 
tightening Steel Rail-key Company and J. Harrison, 
London. 

4899. ExpLosive Enoines, E. A. Tavernier and E 
Casper, London. 

4900. CuImNey-pots, VenTILATors, &c., R. Roberts, 
London. 

4901. LmpLement for PLayine Gotr, H. G. Alexander, 
London. 

4902. Brakes, M. F. J. Mann, London. 

4903. AppaRaTUs for ExtincuisHinc Fires, W. O. 
Samuels, London. 

4904. Dyesturrs, 8S. Pitt.—(Z. Casella and Co., Frank 
Jurt-on- Maine.) 

4905. Beppine for Animats, &c., H. E. Pritchard and 
H. J. Haddan, London. 

4906. MAKING BarreELs from Pur, H. McKeone, J. R. 
Thame, and H. Sanguinetti, London. 

4907. Roorine TiLes, Colthurst, Symons, and Co., and 
W. E. Pierce, London. 

4908. GARDEN Ports, G. Fry, London. 

4909. Buoyant Device, F. W. Brewster, London. 

4910. Deck Locker, F. W. Brewster, London. 

4911. Apparatus for Distrisutine Tyre, J. R. Topliss, 
London. 


29th March, 1890. 


4912. Encine Governor, R. Martin, Manchester. 

4913. STONE-BREAKING SreaDys, T. E. Caddy and 
Messrs. Caddy and Co. Nottingham. 

4914. MerHop of Graininc Paper, W. Crosland, 
Manchester. 

4915. Rockryc Horses, &c., W. H. Blessley, Middles- 
brough. 

4916. TIME-REGISTERING O11 Lamp, W. S. Buckmaster, 
London. 

4917. Roastinc Corresg, G. O’Brien, London. 

4918. Frame for Puotocrapus, &c., 8. M. Hancocks, 
Sheffield. 

4919. BoTrrLe Brusu, J. E. Worsley, Manchester. 

4920. Game of SKILL, &c., L. H. Waterman, Bristol. 

4921. GALVANOMETERS, J. Perry, London. 

4922. Cocks, J. Dewrance and G. H. Wall, London. 

4923, SELF-aAcTING MuLEs, W. E. Dixon, London. 

4924. Water GauGes for BoiLers, J. Dewrance and 

H. Wall, London. 

4925. SUSPENSION CRADLE Rockep by CLocKkwoRK, 
H. J. F. Young, Stainforth. 

4926. ProvectiLes, D. M. Mefford, London. 

4927. SIGNALLING APPARATUS for Raitways, C. Siddall, 
Manchester. 

4928, COMPRESSED Gases for ILLUMINATING, The Man- 
chester Oxygen Company and W. M. Jackson, Man- 
chester. 

4029. SANITARY SappLe Coverina for Cycies, A. T. 
W. Fagg, London 

4930. PREPARATION of INpIGo, W. Hay, W. M. Alex- 
ander, and E. Bentz, Manchester. 

4931. ConTROLLING the Ruppers of Suirs, W. B. Cum 
ming, Liverpool. 

4932. Bencn Vices, D. Bateman and R. Sellers, Brad 


a 


ford. 
4933, VENTILATING Boots, G. J. F. Hewerdine, Devon 


port. 

4934. Gotr Cups, F. H. Ayres, London. 

4935. Ma ACTURE Of Cricket Batis, F. H. Ayres 
and G. F. Evans, London. 

4936. MANTLE Ho.per, &c., for INCANDESCENT GaAs 
Lamps, 8. Girling, London. 

4937. Sportinc Guns, P. Blachon and E, Mimard, 
London. 

4938. MrTaLiic NaME Pvates for Doors, 8S. 0, Cowper 
Coles, London 
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4939. Movipine, &c., Toret Soap, Beyer Freres, 
London. 

4940. Suprort of Sensrrisep Friis during Exposure, 
W. Heighway, London. 

4941. Brusues or Brooms, C. Hardy and J. Hewins, 
London. 

4942. Cooxine Rance, J. D. Card, London. 

4943. Evecrericat Barrertes, W. Balch and S. 8. Brom- 
head, London. 

4944. Drivine Vetocirepes, E. C. F. Otto and E. C. F. 
Otto, jun., London. 

4945. Sack-FILLING ELevators for Grary, C. E. Mum- 
ford, London. 

4946. ErayLeraer of Cixnamic Acip, 0. Imray.— 
(Farbeerke vorm. Meister, Lucius, and Briining, Ger- 
nein.) 

4947. Perroteum Enorves, 0. Weiss, London. 

4948. Posts for Lawn TenMs Nets, H. Smith, London. 

4949. ELecrrotytic SoLution for GALVANIC BATTERIES, 
L. Weigert, London. 

4950. DistrLuation of AmMMonIACAL Liquors, A. W. 
Ellis, London. 

4951. Apparatus for Maxine Inrusions, &c., H. G. 
Sargent, London. 

4952. Evecrric Arc Lamps, A. N. Contarini, London. 

4953. Beviows for the Distrisution of Perrume, W. 
Pickard, London. 

4954. Generatinc Aeratep Waters, G. Phillips and 
G. F. Rose, London. 

Expanpinc the Pite of CHenitie, E. 
London. 

4956. PHorocraruic Pristine Apparatus, F. Greene 
and F. H. Varley, London. 

4957. ADVERTISING on Enve vores, &c., J. H. Roberts, 
London. 

4958. Removine the Frsrovs Frraments from PLANts, 
T. Burrows, London. 

4959. Bor_ers, C. Kellner, London. 

4960. Purr ; Parer Pucp, C. Kellner, London. 

4961. Sprynrinc Macsines, G. F. Redfern. —(V. 
Defraiteur and A. Maron, Belgium.) 

4962. A Puzzir, P. Gardiner, P. Collingwood, E. R. 
Fulton, and the New Halfpenny Letter Company, 
London. 

' 4963. Pitre Fasrics, J. Reixach and R. Bracewell, 
London. 


Smith, 






31st Murch, 1890. 


4.64. SEPARATING Grounp Susstances, J. W. and R. 
Pope, Bristol. 

4965. Har Leatuers, J. Linney, Manchester. 

4966. Lire-savinc Boats, J. and J. Wilson, Barrow-in- 
Furness. 

4967. Kxrtrrsc Macuines, J. A. Claringburn, Not- 
tingham. 

4968. Parts of Or Vessers, J. H. Radcliffe, Oldham. 

4969. Gas and Arr VaLve for Furnaces, W. Scotson, 
Wednesbury. 

4970. Mrxtature Prosectite, J. M. Fletcher, Cheshire. 

4971. New Game, C. E. Blythe, London. 

4972. Arc Lamps, R. Kennedy, Kilmarnock. 

4973. Dynamo-ELEcTRIC Macuinery, R. Kennedy, Kil- 
marnock. 

4974. ELecrric Merers, R. Kennedy, Kilmarnock. 

4975. Scissors, W. B. Hatfield, Sheffield. 

4976. Bominc Esparto Grass, &c., G. W. Hawksley, 

Sheffield. 

4977. Gas Cooktinc Stoves, F. Albon, London. 

4978. Toys and Apvertisinc Devices, E. B. Phillips 
and H. Courteen, Great Ponton. 

4979. Preservation of Ecos, G. W. Thomas, London. 

4980. Geartnc for the Transmission of Power, J. J. 
Piatkowski and C. J. Came, London. 

4981. Fastenine for Starr Rops, &c., T. Jenks, Bath. 

4982. Cootmnc, &c., Hor Worts, M. Hanford, United 
States. 

4983. Brackets for Curtain Pores, &c., H. Hudson, 
London. 

4984. Evecrric TeLecrapH Apparatus, J. Robinson, 
London. 

4985. Panne of Sappies, W. L. Orpwood, Oxford. 

4986. Suspenprinc Umprevias, Xc., F. W. Flowerdew, 
London. 

4987. Rat and Mice Traps, A. J. Cooper, London. 

4988. Construction of Domestic Firecates, J. W. 
Lewis, London. 

4989. Automatic Macurnes, A. Lippett, London. 

4990. Sawinc Macurnes, A. oth, London. 

4991. ELecrric Arc Lamps, A. Gay and R. Hammond, 
London. 

4992. ELecrric Recorpinc Apparatus, A. Gay and 
R. Hammond, London. 

4993. Exvecrric Heatinc Apparatus, A. Gay 
R. Hammond, London. 

4994. OptarsinG CurReENTs of Evectricity, W. Sin- 
nock, London. 

4995. Roap Pavinc by Composite Biock Process, 
G. A. Mansfield, London. 

4996. Roap Skate, H. A. Watkins, London. 

4997. Jorntinc the Stoppers of Merat Frasks, A. 
Dale, Glasgow. 

4998. ILLUM@NaNTs for Ecectric Lamps, H. G. Nichols, 
Brentwood. 

4999. Marine Briuiarp Taste, J. C. Bayley and T. H. 
Cooper, London. 

5000. Fork Guarps, C. 8. Foster, London. 

5001. Puppiise Furnaces, H. H. Lake.—(L. D. York, 
United States.) 

5002. SHarpentrnc Knives, H. H. Lake.—(J. 4. Peer 
and C. C. Ely, United States. 

5003. Ostarsinc CHromivcm, A. K. Eaton and K. A. 
Vanderbilt, London. 

5004. BLeacHING TANNIN 
London. 

5005. Gas Enoryes, S. Baxter.—(L. J. R. Holst, France.) 

5006. Umprecia Frames, B. J. B. Mills.—( Messrs. A. 
Teste Fils, Pichat, Moret, and Cie., France.) 

5007. Hose Covupiine, E. Nunan, London. 

5008. ELECTRO-TELEPHONIC APPARATUS, E. F. Furtado, 
London. 

5009. Macutne for Wrxpinc Yarn, R. Unger, London. 

5010. Learner Parinc Macuryes, W. Hartmann and 
J. Thomson, Liverpool. 

5011. SusPENDERs or Braces, E. Crook, London. 

5012. Woop-pLanine Macuryes, J. Tinline, jun., and 
S. Holt, Manchester. 

5013. Lockxinc Nuts on Botts, J. 8. Foley, London. 

5014. VeLocipepes, J. and F. I. Waite, London. 

5015. MecuanicaL Racecourse Game, A. Avrial, 
London 

5016. ALTERNATING ELecTric CURRENT MAacHINEs, C. 

. Bary, Loudon. 

5017. Construction of CoLLapstBLe Boats, 0, Kirch- 
hoff, London. 

5018. TH1mpte and Rope Cramp Comprnep, J. J. 
Young, London. 

5019. Couptinc Raitway Carriaces, W. H. Richard- 
son and E. Dimant, London. 

5020. Reep Orcans or Vocations, J. B. Hamilton, 
London. 

5021. Puncnrye and SHearinc Macuryes, F. Ritten- 
house and W. H. Dresher, London. 

5022, Macutne for Twistryc Stranps, J. W. Deans 
and A. M. Foster, London. 

seen. — Meters, G. F. Redfern.—( 4. Fergés, 
Spain. 

5024. Cuttinc Epces of Lawns, G, F. Redfern.—{S. L. 
Atten, United States.) 






and 


Extracts, A. Foelsing, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


419,921, Turret anp TURRETTED BARBETTE FOR 
Guys, J. G. A. Canet, Paris, France.—Filed Janvary 
10th, 1889. 

Claim.—(i) A turretted or barbette gun mounting 
having a rotative platform or turntable for carrying a 
gun or guns within or behind its walls of strong or 
heavy armour and constructed with a gunner’s plat- 
form extending outward from or beyond the said 





strong or heavy armour, for the purpose above 
specified. (2) A turretted or barbette gun mounting 
having a rotative platform or turntable for carrying 
the gun or guns within or behind its wall of strong or 
heavy armour and constructed with an exterior over- 
hanging gunner’s platform protected by armour-plates, 
substantially as and for the purposes set forth. (3) A 
turretted or barbette gun-mounting constructed with 
an exterior overhanging gunner's platform provided 
with a hole, through which the ammunition may be 
raised, substantially as and for the purposes set forth. 
(4) A turretted or barbette gun-mounting constructed 
with an exterior overhanging gunner’s platform having 
a hole through which the ammunition may be raised, 
and armour-plates or shutters for protecting the space 
through which the ammunition is raised to the said 
latform, substantially as and for the purposes set 
‘orth. (5) A turretted or barbette gun-mounting con- 
structed with an exterior sper oe | gunner's plat- 
form having a hole through which the ammunition 
may be raised, armour-plates or shutters for protecting 
the space through which the ammunition is raised to 
the said platform, and means, substantially such as 
above described, for raising and lowering the said 
armour-plates or shutters, substantially as and for the 
aan wp set forth. (6) The combination, with the 
neavily armoured wall of a turretted or barbette gun- 
mounting, of a rotative platform or turntable arranged 
within the same and provided with an exterior over- 
hanging gunner’s platform, and with a_ lightly- 
armoured chamber enclosing and protecting the said 


























gunner’s platform, substantially as and for the pur- 
poses set forth. (7) The combination, with a ship's 
superstructure or upper deck having salient corners or 
angles at the sides, of a turretted or barbette gun- 
mounting constructed with an exterior overhangin 

gunner’s platform so arranged relatively to the sai 

superstructure that the latter affords protection to 
the said platform and to the space beneath it, sub- 
stantially as and for the purposes set forth. (s) The 
combination, with the heavily armoured wall of a 
turretted or barbette gun-mounting, of a rotative plat- 
form or turntable arranged within the same and pro- 
vided with an exterior overhanging gunner’s platform 
and with a lightly armoured chamber enclosing and 
protecting the said gunner’s platform, and constructed 
with a look-out, substantial ly as and for the purposes 
set forth. () The combination, with the heavily 
armoured wall of a turretted or barbette gun-mount- 
ing, of a rotative platform or turntable arranged within 
the same and provided with an exterior overhanging 
gunner’s platform, and a rammer pivotted to the said 
gunner’s platform, substantially as and for the pur- 
poses set forth. (10) The combination of the heavily 
armoured wall A, the rotative platform or turntable B, 
and the gunner’s platform B%, secured to and moving 
with the said turntable, and extending therefrom over 
the said armoured wall, substantially as and for the 
purposes set forth. (11) The combination of the 
heavily armoured wall A, the rotative platform or 
turntable B, arranged within the same, and the 





gunner’s platform B®, secured to and moving with the 
said turntable and extending therefrom over the said 
armoured wall and provided with holes B5, through 
which the ammunition may be raised to the said plat- 
furm, substantially as and for the purposes set forth. 
(12) The combination of the heavily armoured wall A, 
the rotative platform or turntable B, arranged within 
the same, and the gunner’s platform B?, secured to 
and moving with the said turntable and extending 
therefrom over the said armoured wall, and provided 
with holes B5, through which the ammunition may be 
raised to the said platform, the lightly armoured 
chamber B?, inclosing and protecting the said gunner’s 
platform, shutters F for protecting the space beneath 
the said gunner’s platform, chains G, provided with 
weights H for counterbalancing the said shutters, and 
a rack H* and pinion J for raising and lowering the 
said shutters, substantially as and for the purposes 
set forth. (13) The combination, with the heavily 
armoured wall A and the rotative platform or turn- 
table B, of the gunner’s platform B*, secured to and 
moving with the said turntable and extending there- 
from over the said heavily armoured wall, the lightly 
armoured chamber B?, inclosing and protecting the 
said gunner’s platform, and the look out B®, connected 
with the said chamber, substantially as and for the 
murposes set forth. Po, The combination, with the 
heavily armoured wall A and the rotative platform or 
turntable B, of the gunner’s platform B*, secured to 
and moving with the said turntable and extending 
over the said heavily armoured wall, and the hydraulic 
rammer K, pivotted to the under side of the said 
gunner’s platform, substantially as and for the pur- 
poses set forth. 


420,071. Sop Curtrer, (. Johnson, Thoveld, Ontario, 
Canada,—Filed May th, 188s. 

Clainm.—Qi) In a sod-cutting machine, the cutter ¢, 
formed with wings 4 at right angles to the base and 
cnn? 3,as shown, in combination with the cutting- 

x b, sides e, wheel or wheels g, and handles jj, sub- 








stantially as for the purpose specified. (2) The sides 
ee, constructed with enlargements i i and vertical slots 
2, in combination with the handles jj, bolts 4, cutting- 





box b, and wheel or wheels 9, substantially as and for 

the purpose specified. 

419,275. Compinep Brusu anv Soap, J. B. Mitchell 
Portland, Me.—Filed July 13th, 1887. 





Claim.—As a new article of manufacture, a brush 
having a handle of soap. 
420,104, Harcnet, S. Rovers, Ballston Springs, N.Y. 
—Filed February Wth, 188 
Clain.—As an improved article of manufacture, a 
hatchet formed of a single flat blank of material A and 
having an eye B, formed integrally therewith, consist- 


420.104] 








MT 


i) 
> VD ( 


ing of strips of the blank bent alternately in opposite 


directions, substantially as and for the purpose 


specified. 
420,213. Pipe Weipinc Apparatus, J. Simpson, 
McKeesport, Pa.—Filed October 18th, 1889. 


Claim.—(1) In combination with a pipe-welding bell, 
a tongue arranged within the bell, and having an anti- 
friction roller which supports the seam, substantially 
as and for the purposes described. (2) In combination 
with a pipe-welding bell, a skelp creaser which is 
situate at the rear of the bell and bears on the skelp 
at an intermediate portion only of its width, substan- 
tially as and for the purposes described. (3) In com- 
bination with a pipe-welding bell, a tongue which 
bears against the pipe in the bell at opposite points, 
so as to support the seam, substantially as and for the 
purposes described. (4) In combination with a pipe- 
welding bell, a tongue arran within the bell, 
directly inside the position of the seam, to afford a 
support thereto, and a heel which is connected with 
said tongue and bears on the skelp at the rear of the 
bell, substantially as and for the purposes described. 
(5) In combination with a pipet bell, a tongue 


[420,213] 


























having anti-friction rollers which bear against the 
pipe in the bell at opposite points, so as to support 
the seam, substantially as and for the purpose des- 
cribed. (6) In combination with a signing bell, 
a seam support or tongue which bears against the pi 
in the bell at opposite points, so as to support the 
seam, and a heel which is connected with said tongue 
and bears on the skelp at an intermediate portion of 
its width, substantially as and for the purposes 
described. (7) In combination with a ipomiiing 
bell, a seam support or tongue arranged within the 
bell, and having an anti-friction roller which supports 
the seam, said. roller having a periphery laterally 
curved to conform to the re Ee shape of the pipe, 
substantially as and for the purposes described. 


420,339. Macuine ror Bortnc Metatiic Hurs, 
G. H. Everson, Pittsburg, Pa.—Filed June 21st, 1889. 
Claim.—(Q\) In a machine for boring spoke holes in 
hubs, the combination of the radial endwise moving 
drill rods, the wheels H, loosely keyed thereon, sliding 
cross heads J, to which the rods are swivelled or other- 
wise loosely attached, the links OQ, the connecting 








rods for opeyating the links, the treadles, and the 
operating mechanism for revolving the wheels H, sub- 
stantially as described. (2) The combination of the 
frame A, provided with a series of slots through its 
front plate, the cross heads J, the plates L, and the 
clamping bolts N, with the swivelled drill rods, the 





ee 


wheels H loosely keyed upon the rod " 
arranged in the rear of the front plate fox astern . 
wheels H, the links OQ, the connecting rods ew 
the treadles, substantially as set forth, » and 
420,272. Too. ror Fasreninc Hose 
C. B. Hudson, Leominster, Mass,— 
1889. 
Claim.—A tool for fastening hose to cou 
sisting of a pair of pliers pivotted 
jaws by compression of the handle 


420,272) 


TO Courting, 
Filed May oth 


plings, con. 
to open the plier 
S, one of said jaws 





being provided with a lip or flange at its hac 
engage a wire band, and the onan with oe 
slots having substantially-parallel walls formed in ite 
end to receive the enlarged free ends of said oe 
band, substantially as described. sia 
420,378, Arraratus ror WaAsninc Gas, V GD 
Rutland, Vt.—Filed August 9th, isso, 
Claim.—(1) The combination, with a gas pipe 
water conduit 6, provided with a paiiesake oto . 
narrow oblong discharging orifice 44 and standiy J 
transversely to said gas pipe, said orifice being so reo | 
that the water is caused to spread into a thin circula 
diaphragm ‘or sheet which impinges upon the inn nl 
surface of the gas pipe all round, substantially os 
described. (2) The combination, with the inner sur- 


face of the gas pipe A, of a water conduit », provided 


(420,378) 





with a nozzle 43, extended beyond the inner surface of 
the pipe and formed with a narrow oblony dis: harging 
orifice /4, which begins on both sides thereof at the 
curved inner surface of the pipe and extends entirely 
across the nozzle, substantially as described. (3) The 
combination, with a gas generator and purifier, of the 
nozzle or nozzles /, said nozzle or nozzles being applied 
toa gas pipe connecting said generator and purifier, 
and the oblong orifice or orifices of the nozzles begin. 
ning on the inner surface of the gas pipe and extend ing 
entirely across the nozzle, substantially as described. 

420,396, Evecrric TRANSFORMER, E. Thomson, Lynn, 

Mass.— Filed October Oth, 1880. 

Clain.—A transformer or reactive coil for circuits 
carrying alternating or otherwise varying current, 
having a core consisting of a laminated structure made 
up from sheet iron plates coated with an electric insu- 


[420,396] 





lator, and plates of zine or other non-magnetic metal 
interposed at any desired intervals, all being bound 
together as a solid core structure, as and for the pur- 
pose described. 
420,570, Pressure INpicaTor AND Recorper, W. 
Bristol, Hoboken, N.J.— Filed September 28th, 1839. 
Clauim.—(1) In a pressure indicator, a tube closed at 
one end and composed of sections each capable under 
the action of an internal pressure of expansion in the 
direction of the length of the tube, in combination with 
a flexible restraining strip connected to the tube at 
points to effect a deflection of the same when exposed 
to pressure, as set forth. (2) A tube closed at one end 
and composed of sections each capable under the action of 
internal pressure of expansion in the direction of the 





length of the tube, in combination with one of more 
fiexible metallic strips secured to oppurite ends of the 
tube out of line with or excentric to the axis of the 
tube, as set forth. (3) The combination, with a tube 
closed at one end and fixed to a stationary support at 
the other and camposed of independent expansible 
sections ay diaphragins, of a restraining strip connected 
ty, opposite ends of said tube, and a pointer carried by 
the = end of the tube, as set forth. 











Epps’s Cocoa,—GRATEFUL AND ComFortine —‘‘By & 
thorough knowledge of the natural laws which eae 
the operations of digestion and nutrition, and by - 
careful application of the fine propertics of we ; 
selected Gccon, Mr. Epps has provided our breakfas 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of dict that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there » a 
weak point. We may ars many a fatal shaft bY 
keeping ourselves well fortified with pure blood and a 

properly nourished frame.” — Civil Service Gare “i 

ade simply with boiling water or milk. Sold only 
in packets, by grocers, labelled—‘ James Errs & Oo., 
Homeopathic Chemists, London.” Also.makers 0! 
Epps's Afternoon Chocolate Essence.—{ADV tr.) 
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ND CONCENTRATING LIQUIDS BY 
HEATING A STEAD 


By Joun G. Hupson, M. Inst, C.E, 
(Continued from page 292.) 

;EMANN’S experiments seem to establish clearly 
Pag sore conclusions, at least as regards the heating 
of liquids, his evaporative trials being less complete and 
Cay: That the heat transmission per degree of 
difference is greater at high than at low temperatures. 
Thus, increasing the difference by reducing the tem- 
perature of the entering water, reduced the transmission 
er degree of difference, whilst increasing the difference 
y raising the temperature of the steam increased the 
transmission. The extent of this variation would seem 
from an examination and plotting of the results of the 
trials, and for the range they cover, to be roughly pro- 
portional to the mean temperature concerned on the 
Cent. scale, that is, above freezing point; this mean being 


py itt 


taken as = __ 


_ 2 _ , where T = temperature of the 
steam, and ¢, and ¢, that of the in and outgoing water 
respectively. The above is seen to neither bear out the 
common theory as to the constancy of the transmission 
per degree of difference, nor that of some writers that it 
increases with the difference, regardless in each case of its 
position on the thermometric scale, The latter view was 
probably deduced from experiments in which the increased 
difference was obtained by increasing the temperature of 
the steam. ia 

Secondly: That the rate of transmission is very largely 
dependent on the speed at which the liquid passes over 
the surface, being, in fact, for the range of these experi- 
ments almost proportional to that speed, after a certain 
moderate speed is reached. Two tables are annexed, 
showing a few characteristic examples of Mr. Hage- 
mann’s results, and bearing out the above conclusions. 
The original metric values are given, and in addition, 
the British equivalents for the speeds of flow and units 
transmitted per degree. Table 1 relates to four series of 
trials at different speeds of flow, in each of which the 
steam pressure and speed of flow were kept as nearly 
constant as possible, and a progressive temperature 
difference obtained by reducing the temperature of the 
water. Inevery case the result is areduced transmission. 
Table 2 relates to a similar series, with the exception 
that the progressive difference was obtained by increasing 
the temperature of the steam, that of the entering water 
being constant. In every case the result is an increased 
transmission. 

TABLE I,—Some of Mr. Hagemann’s Results, Trials B to E. 





Temperatures, Cent. 


Speed of flow. Transmission. 








| ls. | 

Water. | | Az 

Trial No. Mean Metres} Feet £37 

|Steam. temp. per | per | 3 aS | 

| | diff. | sec. | sec, | 5 & 

In. Out | Ise) 

| | ial 
B14 100 | 73°4 | 83°9 | 21°3 | °314 | 1°03 | 29°25) 360 
Pe 100°5| 40°0 | 61°4 | 49°3 | °312 | 1°02 | 25°35) 311 
ae 100°5' 15°9 | 41°7 | 72°2 | °318 | 1°04 | 21°3 | 262 
C 21 100 88°5 | 921 | 9°7 | *68 | 2°23 | 47°2) 580 
| 100 | 70°3 | 79°3 | 25°2 | °634 | 2°08 | 42°4 |) 521 
» 29 ...1100 | 9°8 | 28°6 | 80°8 | °634 | 2°08 27°6 | 339 
D 33 100 = 60°5 |» 70°0 | 34°8 1°044 | 8°41 53°25 654 
yy of 100 | 43°5 | 56°5 | 50°0 1°036 | 3°40  50°5 | 620 
») OO 100 9°5 | 25°3 | 82°6 1°026 | 3°38 | 86°8 452 
E 37 100 | 72°0 | 78°2 | 24°9 1°660 | 5°44 | 77°6 = 954 
») 38 100 = -52°8-—-61°6 | 37°8 1°668 | 5°46 | 72°8 | 895 
» 00 100 9°6 22°2 | 84°1 1 5°38 | 46°5 | 572 
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Tempe atures, Cent. Speed of flow., Transmission. 





























| & * be . 
Water. Ege) Box 
Trial No. | Mean Metres} Feet gO] gee 
Steam.) temp. | per per As 2 Be 
| | diff. | sec. | sec, Ty Als Ei 
| In. Out. sad 632 
alae 
G 56 | 10474) 5°5 | 30°8 | 86°2 | °594]} 1°94 32°6| 400 
» 58 124°0) 5°6 | 40°2 101°2 | 562 | 1°83 36°0! 442 
» 59... 188°2} 5°6 47°2 111°3 | 572 | 1°87 | 40°0 491 
| 
H 60 100°4) 5°8 29°2 | 82°9 | °658 | 2°14 34°5 | 424 
9 63 119°8 6°0 38°0  97°8 | °658 | 2°14 40°1 492 
», 65 133°2) 6°0 44°2 108°1 "658 | 2°14 43°5 585 
I 66 100°5| 60 26°2 84:5 | 90 | 2°95 40°5 498 
», 68 116°0; 6°0  31°0 | 97°5 | °90 | 2°95 43°1 530 
» al 131°0; 6°0 35°6 110°3 | 90 | 2°95 45°3 556 
| 
J 73 ..| 100°0} 6°5 20°8 86°4 1°4 4°59 | 43°5 = 55 
» 49...) 118°2)} 6°8 | 23°6 | 98°0 1°4 4°59 45°0 552 
» 19 | 129°4) 6°3 26°6 113°6 1°4 4°59 46°3 569 











Mr. Lang’s experiments, already referred to, offer an 
opportunity of seeing how far the conclusions drawn from 
Mr. Hagemann’s heating data apply to boiling. They 
are valuable in that they extend over a wide range of 
temperatures, and appear to have been carefully made. 
The apparatus used had a horizontal cylindrical shell, 
containing twelve horizontal horseshoe-shaped copper 
heating tubes, 8ft. average length by 1}in. external 
diameter by 10 B.W.G., one end of each tube connected 
with a steam supply chamber, and the other end, partially 
closed, with a discharge chamber. On account of the 
partial closing of the discharge ends, the pressure in the 
discharge chamber was a few pounds less than in the 
steam chamber and tubes, the result being a continuous 
flow of steam through each tube. The liquid treated was 
® solution of 190z. of salt to each gallon of water, and 
Occupied the space surrounding the tubes. Seven series 





of trials, A to G, were made, with steam from 14 to 
151 lb. gauge pressure, each series comprising trials with 
the liquid under various pressures, all above that of the 
atmosphere. The figures of the first, middle, and last 
series, which are characteristic of the whole, are as 
follows; the figures in italics are the writer’s :— 


























Temps. Fah. Gallons | Temperature. | Transmission. 
Trial. —— evaporated 
Tubes.| Shell. | per sq. ft. Difference. | Units per deg. 
A1..,|248°4° 235°5| 912 | 12:9° 8-4°| 671 1030 
ae, call ee 228°0 | 1°667 | 20°4 15-9 779 1000 
esl 59 219°6 | 2°337 28°8 24°3 778 = (923 
D1...| 312 298°0 1°433 14:0 95 926 1364 
a oe ae 288°2 2°816 23°8 19°3 1078 91329 
ee oe 259°3 | 6°826 52°7 48°2 1206 1320 
aS ee 234°2 | 9°721 77°8 73°3 1187 1260 
+1...| 366 316°1 | _6°835 49°9 45°4 1221 1341 
inenol. as 296°9 | 10°114 | 69°1 64-6 | 1324 1417 
ie Oe ae 284°7 | 11°875 | 81°3 76°8 | 1334 1413 
ee ae 259°3 | 14°023 | 106°7 1u2°2 1224 1279 
It is seen that whilst Mr. Lang’s results for boiling 


agree with Mr. Hagemann’s for heating, as regards a 
general increase in transmission with increasing tempera- 
ture, they differ by showing in each series, a rising, maxi- 
mum and falling transmission successively, for increasing 
differences obtained by reducing the lower temperatures. 
Accepting for the moment Mr. Lang’s general deduction 
from these trials, that the transmission increases with 
the temperature difference simply, the falling off in the 
transmission at exceptionally high rates of evaporation 
would seem a not unlikely result of the less perfect 
contact between the heating surface and the liquid, due 
to increasing activity of ebullition, and of the increasingly 
great demand made on the conducting power of the 
metal. There is, however, another possible explanation, 
namely, the apparent omission to allow for any difference 
between the boiling points of the liquid, due to the salt 
in solution, and the steam temperatures from which the 
differences are calculated, the latter temperatures being 
specially stated to be those of the steam. Some such 
difference there must be, though the authorities do not 
agree as to its amount. The generally adopted theory is 
that for any given solution the boiling point will vary 
from that of water by a difference constant for all 
pressures, whilst the temperature of the steam will 





be the same as that from pure water boiling under 
the same pressure. Box — “Heat,” page 15—and 
Clark —‘ Rules and Tables,” page 3869—state this 
definitely; but in Deschanel’s ‘‘ Natural Philosophy ” 
observations by Magnus and others are quoted, showing 


| 
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might probably be looked for from an apparatus consist- 
ing of a system of double concentric tubes, one current 
flowing through the inner tube, and the other in the 
opposite direction preferably, though this is not material 
through the annular space between the tubes; both 
currents being as rapid as consistent with a reasonable 
driving head. Such a form has been proposed more than 
once, if not actually used, and though not generally 
applicable, would probably prove suitable for heating a 
liquid not liable to precipitate a heavy deposit on being 
heated. A moderate deposit of a friable nature, remov- 
able by a tube brush, would call for the liquor occupying 
the inner tube, and for a harder deposit only removable 
by scaling, the liquid should occupy the annular space, 
and the inner tube be made removable, for cleaning the 
deposit from its outer surface. The theoretical advan- 
tages of the design just described would, however, except 
in special cases, be too dearly paid for by the increased 
cost, complication, number of joints liable to leak, and so 
on; and it would be inadmissible for very thick liquors, 
or when open ebullition was necessary to allow the scum 
to be removed. In the majority of cases it will not be 
found practicable to confine both the steam and the 
liquid in the narrow channels called for by theory. For 
concentrators, as distinguished from heaters, practical 
considerations as to cleaning, and the removal of vapour, 
generally point to the balance of advantages lying in 
making the steam occupy the inside of the heating tubes, 
and the liquid the larger space around them, the circula- 
tion of the latter being provided for. This arrangement 
will generally give a higher efficiency than the opposite 
one, but when used for sugar purposes has the disadvan- 
tage of keeping a large volume of the liquor exposed to 
the heat during the whole time the apparatus is in use. 
Material of the heating surface-—Nothing has so far 
been said as to the extent to which the nature and thick- 
ness of the material of the heating surface influence the 
heat transmission, and it is doubtful whether sufficient 
data are available by which to determine this with any 
approach to exactness. Experience seems to indicate 
that for the range of thicknesses used, the rates of trans- 
mission obtained, and condition of the surfaces as 
to cleanness in practical work, the influence is so 
small as to be almost negligible. That this is 
the case notwithstanding, the very different heat- 
conducting powers of different metals, has been 
noted by several observers. Péclet found that the wide 
difference in the transmission through various metals 
when their surfaces were absolutely clean, almost dis- 
appeared when the surfaces became dull; and Mr. James 
Kt. Napier, comparing the results of boiling water in iron 


}and copper vessels over a gas flame, found the latter 


material to have the advantage to only the extent of 


that the steam in such a case is considerably super- | some 3 to 5 per cent. The explanation seems to be that 


heated. Possibly the discrepancy is due to the element | 
of time not being taken into account. Thus, if the | 
steam remained for any considerable period in contact 
with the hotter liquid it would naturally become super- | 
heated, whilst this might not occur to any appreciable | 
extent if it passed off rapidly and in large volumes. The 
latter was the case in Mr. Lang’s experiments, and | 
assuming the full correction to apply, amounting to | 
45deg. for the solution used, the differences and| 
transmissions become those given by the italic figures. 
With this correction, the transmission, except in one 
instance, falls off with each increase in temperature— 
difference obtained by reducing the lower temperature, 
the same as in Mr. Hagemann’s experiments, and, as 
with the latter, the transmissions, when plotted, are seen 
to vary approximately as the mean temperature above 
freezing point. Mr. Lang made some interesting experi- 
ments with the same apparatus to ascertain the intensity 
of ebullition needed to produce priming. He found that 
for all pressures priming began when the steam produced 
reached a certain volume regardless of its density, which, 
of course, varied with the pressure. 

Mr. Nichol, of the Ouseburn Engineworks, in 1875 
made some heating trials with a very similar apparatus 
to that used by Mr. Hagemann, and although they were 
much less varied and extensive than those by the latter 
experimenter, they are valuable on account of the care 
with which they were conducted and of interest for 
purposes of comparison. Mr. Nichol’s apparatus may be 
taken as practically identical with Mr. Hagemann’s, 
except that the brass tube was only 4in. external diameter, 
and had no internal displacer. It was tried in both 
vertical and horizontal positions, with the following 


principal results :— | silanes 





| Vert. | Vert. 











Position of tube. Vert. | Hor. | Hor. | Hor. 
Temp. of steam 255° | 255° | 256° | 258° | 258° | 254° 

am water, in 58 58 58 | 57°75) 58 58 

+i », out ..., 140 (93°475) 84°95165° | 101 | 94°5 
Flow, feet permin. ... 81 | 278 | 390 | 78 | 307 | 415 
Mean temp.-diff. ... ... 148°7) 178°1/183°9 /127°5 | 171°7| 176° 
Transmission per deg. .... 363 | 452 | 467 033 627 | 703 








The great superiority of the results obtained in the 
horizontal position is remarkable, and does not seem to 
be sufficiently accounted for by the greater freedom with 
which the condensed steam would leave the tube, to 
which cause it was principally ascribed. Even admitting 
the whole difference in the case of a single tube to be due 
to this cause, a similar superiority could not be expected 
from a number of such tubes, where the water from each 
tube would fall on those at a lower level. The increased 
transmission which, should other things be equal, have 
followed each increase in speed of flow appears to have 
been largely neutralised by the reduction in the mean 
water temperature, which in each case accompanied the 
increased speed. 

Practical limitations.—In the design of actual appa- 
ratus, it may not, and in most cases will not, be possible 
to carry out the foregoing requirements as to circulation 
to their fullest extent, but they should be kept in mind 
and conformed to as far as consistent with other require- 





ments. Thus, a near approach to maximum efliciency 


a very large proportion of the total head, or temperature 
difference, is needed to overcome the surface resistance of 
the metal to the absorption and emission of the heat, as 
distinguished from the internal conduction through the 
thickness of the metal from one surface to the other. 
The surface resistance is probably practically uniform 
for the various metals commonly used, when their sur- 
faces are dulled or slightly coated as in practice, leaving 
only the internal conduction to be affected by the nature 
of the material. Data exist by which the difference 
needed on this assumption to produce any given rate of 
internal conduction may be roughly estimated. Principal 
Forbes experimented with bars of wrought iron, having 
one end heated by immersion in molten metal, and ascer- 
tained the rate of internal conduction by means of 
thermometers inserted in holes drilled in the bars. His 
results show the rate of conduction to vary regularly and 
inversely with the temperature, being nearly 50 per cent. 
greater at 0 deg. C. than at 275 deg.C. Taking the mean 
results of these bars as values for the internal conduction 
of wrought iron, and the relative values for other metals 
from Despretz’s data, and assuming them to vary with the 
temperature in the same way, the following formule are 
arrived at :— 

T = units transmitted per square foot per hour. 

R = rate of transmission for lin. thickness, 1 square foot, 

1 hour, and 1 deg. Fah. 
D = difference in degrees Fah. to overcome internal 


resistance. 
¢ = thickness of metal in inches. 
Then T = =x and D = — 
v 


Values of R. 
Relative internal conducting power 
(Despretz) 
R= at Odeg. C.= 82 deg. Fah. 
R = at 275 deg. C. = 527 deg. Fah. 


Copp. Brass C.1.,W.I. 





100 | 84-63) -42 
1243 1044 783 522 
814, 684 513 342 


Values of R for other temperatures = 

° 797°5 — temp. C. 1467°5 X temp. F. 

R. at 0 deg. C. x 7075 , or X 14355 
To apply this formula to a common example, assunre a 
transmitting surface of copper jin. thick, having on one 
side heating steam at 260 deg. Fah., and on the other, 
water boiling at 220 deg. Fah., the 40deg. difference 
between these temperatures causing evaporation at the 
rate of 3 gallons = 30]b. water per square foot per hour, 
corresponding with a transmission of 28,800 units per 
square foot per hour, or 720 units per hour, per 1 deg. 
difference. From the formula it would appear that of the 
total difference of 40 deg., only 3:4 deg. are needed to 
overcome the internal resistance, leaving 36°6 for the two 
surface resistances, 7.e., 18°3 deg. each, if they may provi- 
sionally be assumed equal, seeing that each side of the 
surface is in contact with water, that on the steam side 
being the thin film constantly renewed by the condensa- 
tion of the steam. If, instead of copper, the metal had 
been wrought iron of the same thickness, the difference 
needed would have been 8deg., and to obtain the full 
duty the total difference must have been increased to 44°6 
deg. For greater thicknesses and higher temperature 
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the variation due to the nature of the material would, of 
course, be greater, and vice versd. 

Digressing for a moment to touch on an interesting 
analogous case, it may be remarked that the above method, 
if accepted, can be employed to arrive at a rough estimate 
of the temperature of boiler heating surface, given the 
temperature-difference needed to produce the same rate 
of evaporation by steam heat. For example, the above 
duty of 301b. approaches the maximum recorded evapo- 
ration per square foot of locomotive fire-box surface, and 
would probably require the gases to have a temperature 
of some 2500 deg., apart from any radiant heat received 
direct from the fuel. Taking the wrought iron plate as 
3in. thick, the total temperature difference of 2500 — 220 
= 2280 deg. would be thus distributed :— 

Temp. of gases... ... ... 2500° 

™ surface next gases 270 = 2230° diff. for absorption. 
water 238 = 32 ,, intl. conduction. 
.. 220= 18 ,, emission. 


2280 total difference. 

Disproportionate as this division appears, it bears out 
Mr. W. Anderson’s remark—Heat Lectures, Inst. C.E.— 
that the temperature of a furnace crown plate must 
necessarily be very far below that of the hot gases, seeing 
that the hottest fire will not melt a fusible plug so long as 
it is covered with water. It also points out the direction 
in which greater efficiency of boiler heating surface is 
most likely to be attained, viz., by improving the absorp- 
tion of heat from the furnace gases rather than by the 
water from the heating surface. The boiler tubes with 
internal fins lately introduced should be useful from this 
point of view. 

Mr. Hagemann concludes from his experiments that 
the influence of the conductivity of the material causes 
the transmission per degree of difference, other things 
being equal, to be greatest at smalltemperature differences, 
and the total transmission to reach a maximum when 
“the heat carried away by the liquid reaches the amount 
which the thermal conductivity of the heating surface 
can yield under the given conditions.” This point, how- 
ever, was not reached in his trials, and tice porn to 
be far beyond the range of practical working. Similar 
reasoning seems to account for the transmission, as 
already mentioned, increasing less quickly than the speed 
of flow, owing to the increase in the quantity of heat 
transmitted, requiring the absorption of a larger propor- 
tion of the temperature difference or head to produce the 
flow of the heat from one side of the heating surface to 
the other. 


” ” ” 
= water ... 


(To be continued.) 








COMPETITION OF RAILWAY AUTOMATIC CON- 
TINUOUS BRAKES. 


Iy August last the following resolution, moved by Mr. L. 
Grayson, M.P., was passed in the Houseof Assembly of South 
Australia :—‘‘ That a Board of Experts be appointed to 
inquire into the respective merits of the Westinghouse, 
vacuum, and other brakes, and practically try the same if 
necessary at the cost of the respective mauufacturers or com- 
petitors, with a view of recommending which is the most 
suitable for adoption on the South Australian Railways.” 
In accordance with this resolution the Government appointed 
the following gentlemen to constitute a Board to give effect 
to the resolution : Mr. L. Grayson, M.P., mechanical engineer, 
chairman; Mr. T. Roberts, locomotive engineer, South 
Australian railways; Mr. J. Quan, manager Glenelg railways, 
South Australia ; Mr. Allison D. Smith, locomotive superin- 
tendent, Victorian Railways, Melbourne ; and Mr. D. H. Neale, 
mechanical engineer, New South Wales railways, Sydney. 

The Board met at Adelaide on February 27th and drew up 
the following conditions of brake trials :— 

(1) Any brake entering into this competition must be con- 
tinuous and automatic in its action, and capable of being 
applied by the driveror guard. (2) The engines, tenders, and 
trains shall be similar in all respects. (3) The trains shall 
consist of not less than fifty vehicles of mixed classes. (4) The 
trials shall be made on the narrow gauge lines. (5) Allengine 
and tender wheels, except the leading bogie wheels, shall be 
braked not to exceed 95 per cent. of the working weight on 
each wheel. (6) All other vehicles in the trains shall be 
braked with one block to each wheel ; the brake block pressure 
on each wheel not to exceed 100 per cent. of the weight on 
that wheel when the vehicle is empty. (7) The brake 
mechanism used in the trials shall be such as is intended for 
general use. (8) With the exception of the addition of the 
brake rigging, the standard construction of the Government 
stock shall not be interfered with. (9) Competitors shall 
design their own brake rigging, and be responsible for the 
method of application to the stock. (10) The trials shall be 
made with brake blocks hanging _ from the periphery of 
the wheel. Tests will afterwards be made with blocks hang- 
ing lin. from the wheel, in order to show the efficiency of the 
brake with half worn blocks. (11) The consumption of coal 
and water of each engine on trial shall be taken. (12) Each 
competitor shall be allowed to select his own train men from 
the South Australian Railway service. (13) Each competitor 
shall be allowed three days’ private trial with his train in 
complete form before the competitive trials take place. (14) 
Before the trials are made the Board must receive a written 
assurance from each competitor that his train and brake are 
complete and to his satisfaction. (15) No competitor will be 
allowed to interfere with, alter, or repair his train during the 
progress of the trials, except with the written permission of 
the Board. (16) The whole cost of fitting up the train shall 
be borne by the competitors, in accordance with the resolution 
passed by the House of Assembly :—“ That a Board of Experts 
be appointed to inquire into the respective merits of the 
Westinghouse, vacuum, and other brakes, and practically try 
the same, if necessary, at the cost of the respective manufac- 
turers or competitors, with a view of recommending which 
is the most suitable for adoption on the South Australian 
Railways.” (17) The brake trials shall take place in the first 
week in September, 1890. (18) Any persons desiring to 
compete under these conditions must signify their intention 
in ne to the Board on or before April 30th, 1890. 

The advertisement which appears in our columns, inviting 
particulars of automatic continuous brakes or other com- 
munications on the subject, has been inserted in the leading 
papers of Adelaide, Melbourne, and Sydney. In response to 
this invitation, the representatives of the Westinghouse and 





Vacuum Brake Companies have signified their intention to 
enter into competition with their respective brakes, and have 
expressed their approval and acceptance of the conditions of 
trial. The Board is also in communication with the repre- 
sentatives of the Lawrence Vacuum Automatic Railway 
Brake and Timmis and Forbes’ Electric Railway Brake. 
On March 3rd the Board adjourned its sitting until such time 
as the competitors would be ready for the trials, which are 
expected to take place in the first week in September. 








THE HAYLE FOUNDRY. 


Messrs. Harvey anv Co., engineers, of Hayle, Cornwall 
—a firm established over a century ago, and which reckons 
amongst its earliest associates and clients such men as New- 
comen, Trevithick, Wolff, and Hornblower—have long been 
celebrated for their manufacture of engines and pumps of the 
largest size for mine drainage and waterworks. Their asso- 
ciation, however, with the shipbuilding trade until recently 
has not been so generally known, although as far back as 
1840 they constructed steamers of considerable size and speed, 
the largest about that time being fitted with oscillating 
engines, having cylinders 56in. diameter by 57in. stroke. 
Since that date the firm have continuously carried on ship- 
building, though on a small scale, until about four years 
since, when they determined to remodel and extend their 
works on such a scale that steamers up to 4000 tons could be 
built and engined by them at Hayle. Their works—always 
of large capacity—cover a considerable acreage, and provide 
work for over 1200 men, and a visit to them at the present 
time would be found very interesting. 

Starting from the offices, the forge and smithy department 
would be the first inspected. This is a large rectangular 
building and contains four steam hammers, the largest being 
of six tons weight, which, together with two oer cranes, 
constructed by Messrs. Tannet, Walker and Co., of Leeds, 
have recently been added to the plant. The hammers are at 
work night and day, and turn out all the forgings required 
by the firm. Numbers of large and small forges are placed 
throughout the shop, at which the numerous parts in wrought 
iron or steel requisite for engines and the heavier parts of 
shipwork are prepared and finished. 

The department known as the machine fitting and erecting 
shops is close to the forge. These shops cover a very large 
area, the main machine shop being about 250ft. in length and 
one storey high. It is entered through the new machine 
shop, a fine building, 120ft. long by 45ft. wide. It appears 
to be a perfect shop of its kind, and is lofty and well venti- 
lated, having windows thickly placed in the roof and sides. 
The floor is cemented throughout, and kept scrupulously 
clean, and a railway runs through the centre of the shop 
communicating with the forge. All the motive power for 
driving the various machines is placed on either side, thus 
leaving space for an overhead traveller, which runs the entire 
length of the shop, and commands every machine there. All 
the machines are of the most modern construction, designed 
to deal with the heaviest class of work in the most efficient 
manner. From this shop to the boring mill—where all the 
large cylinders are bored out—is but a few steps, and it is 
interesting to compare the two—the one representing the 
most modern development of machine tools, and the other the 
efforts of a past generation. The latter shop was erected 
nearly three-quarters of a century ago, and contains machine 
tools of very unusual size, which, with slight alterations and 
repairs from time to time, are still very efficient. In this 
shop were manufactured forty years ago the pumping engines 
for the drainage of the Haarlem Lakes—the largest ever 
made—the cylinders being 144in.in diameter by 15ft. long. 
Altogether there are upwards of a hundred machines to be 
seen in operation in this department, apparently capable of 
dealing with everything in the engineering way, from a 
jin. nut to the crank shaft of a 2000-horse engine. Adjoin- 
ing the machine shops are the fitting and erecting shops. In 
the former between forty and fifty apprentices are hard at 
work preparing themselves for future work in other countries, 
and many qualifying as sea-going engineers. There are two 
erecting shops, one for the heavy and the other for the 
lighter work. Both have powerful travellers traversing the 
entire length and width, the principal one, for lifting twenty- 
five tons, being a fine specimen of a modern machine, 
recently purchased at the Glasgow Exhibition. The work 
completed and in course of completion in these shops is 
worthy of notice. First one sees a pumping engine with a 
cylinder of 75in. diameter, which, with all the pitwork and 
iron pump rods for a shaft 2000ft. in depth, and an outfit of 
boilers, is destined for one of the largest mines in Mexico. 
The main beam of this engine is noteworthy, being composed 
of two immense steel plates 36ft. long by 6ft. deep in the 
middle, by 1jin. thick. These plates were rolled by the Steel 
Company of Scotland. Alongside this engine is another 
pumping engine of 36in. cylinder to be made as complete as 
the other, and for another large mine in Mexico. Scattered 
about the place are also parts of a 70in. cylinder engine to be 
made for the county, and 60in. and 45in. engines for Spain. 
All these are known as the Cornish pumping engines, but 
in addition to these are winding and pumping engines for 
the Robinson, Ferreira, and Nigel Gold Mining Com- 
panies in the Transvaal, and stamp works and hydraulic 
engines for a mine in Brazil. Marine work is also found 
here, there being all the main parts of two triple-expansion 
engines, each of 1200-horse power, on which the engineers are 
about to get to work. 

On leaving this department long rows of buildings are 
passed, known as the pattern shops, where all patterns are 
prepared for the foundry, and numerous lofts, where an 
immense number of patterns are stored for all classes of 
engines. 

The foundry, where all the casting work is done, is a 
large building, occupying an area of about 24,000 square 
feet. At the top end are placed five cupolas. In addi- 
tion to this there are two large air furnaces, the draught 
for proper combustion being here obtained by means 
of a large stack 120ft. in height. Arranged all round 
the building are the necessary ovens, in which the various 
moulds and cores are dried, and every portion of the interior 
space is swept either by revolving cranes or travellers. All 
kinds of castings are made in this department, up to 
twenty-five tons in weight. A new shop is being added 
here, which is intended entirely for casting light pump work 
for the Transvaal gold mines, where the firm’s pump work has 
obtained a considerable reputation. 

From the foundry we come to the boiler yard department, 
and here Messrs. Harvey have effected very considerable 
changes. Indeed, finding that their old tools were quite 


unable to cope with the heavy plates of modern marine 
and land boilers in a satisfactory manner, they determined 
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to lay down an entirely new plant, which sho i ; 
be in advance of all oer pee whem . Ty ne 
buildings cover an area of 26,000 square feet, and consist pe 
a main shop 260ft. long by 45ft. wide. It has a 45. As 
traveller running its entire length, every motion of which is 
controlled by steam power. Besides this, there are via 
other travellers of twenty-five tons and ten tons capacity 
respectively. The rivetters, flangers, and manhole punch 
are all on the hydraulic system, designed by Mr. Tweddell 
The vertical rolls, by Messrs. Smith Brothers, Glasgow, are 
of very massive construction, and are capable of rolling oe 
plates cold, 1jin. thick by 11ft. 6in. in length. A very fin 
machine is also being erected for boring the holes in boiler. 
lates, and another for boring holes and tapping the stay 

olts in back of boilers. Several boilers are in course p! 
construction, including four marine boilers, 13ft, 6in. in 
diameter and 10ft. long, for 160 1b. working pressure, and a 
fine specimen of a Lancashire boiler, 30ft. long by 7ft. 6in 
diameter, for a working pressure of 100]b., lies completed 
and ready for delivery. 

Adjoining the boiler shops lies the shipbuilding yard, ang 
here also great alterations and additions have recently ‘been 
made. Two slips have been prepared, one of which jg 
occupied by a steamer of 3000 tons, and on the other a 
steamer of rather larger dimensions is being laid down 
The plant in this department is of sufficient capacity re 
allow of the construction of two hulls at the same time up 
to 4000 tons burthen. 








THE UNDERGROUND RANGE AT THE HEAD. 
QUARTERS OF THE 4ru V.B. QUEEN’S ROYAL 
WEST SURREY REGIMENT, KENNINGTON, 

One of the greatest difficulties which the various regiments 
of volunteers in the metropolis have to overcome is that of 
class firing, and obtaining rifle practice. The ranges are of 
necessity so far away that to reach them means not only a 
considerable expense to the volunteer, but a great sacrifice of 
time; besides this, the ranges are very few and the number of 
volunteers great and always increasing, so that it is neces- 
sary that certain days should be allotted to the various corps, 
and the men are for this reason obliged to go to the range only 
on the day fixed for them. Men may be very smart “ drills,” 
and able to go through all the manual and firing exercises, 
with soldierly smartness and precision—as the great majority 
of volunteers are—and yet be all at sea when called upon to 
fire the service charge, whether of blank or ball cartridge. 
They get aon of drilling in the exercises, for most of the 
London corps have parades two or three times a week, and 
can handle an empty rifle to perfection ; but the opportu- 
nities of firing are so few and far between, that most volun- 
teers have some trouble in getting over their ‘‘ gun shyness.” 
Every man in the civic army is obliged to fire a certain 
number of rounds at the ranges, and to make a certain 
modest score, before he earns the capitation grant as an efti- 
cient ; and, were he able to get some little practice with his 
rifle before going to the butts, and become accustomed to the 
noise and the shock of discharging a Martini-Henry, scores 
would be better, and we should have a much higher propor- 
tion of ‘‘ marksmen,” i.e., volunteers who have shot through 
their classes and obtained a high score. Much has been 
recently done to improve the shooting of the volunteers by 
the almost universal use amongst them of the Morris tube 
for practice ; but, though the eye can be trained to aim well 
with a Morris tube, it is not quite the same thing as when 
firing a service charge. All the shock is wanting, and much 
of the noise, both of which are needed to train the nerves; 
and the nerves require training as well as the eye before 
steady shooting can be done. 

To the energetic and popular commanding officer of the 
Fourth Volunteer Battalion of the Queen’s Royal West Surrey 
Regiment, Colonel Haddan, is due the development of the 
idea of an underground range, where musketry instruction 
can be given with as much facility as at the ranges out of 
doors, and where the men can completely conquer their gun 
shyness and possibly fire their classes. It is three years since 
Colonel Haddan conceived the idea of dealing with the 
matter, which he at once pushed vigorously with the War- 
office and the Royal Engineers. The thought most promi- 
nent in his mind at the time was the want of safety in the 
ranges at present in use around London, and, owing to the 
continued increase of building operations, the probability of 
their being closed in the near future. The consideration of the 
best site for a range naturally pointed to his own head- 
quarters, and by easy stages an underground one was deter- 
mined upon, in which the men might receive instruction 
from their own officers. When the subject had got to this 
stage, it was decided to carry out some experiments, and they 
were made in Max Greger’s wine cellars before Sir Evelyn 
Wood and the War-office Committee on Ranges, and the trial 
was so satisfactory that further steps in the matter were 
determined upon, and the War-office sanctioned ranges of 
not less than 100 yards on the gallery principle. 

To lay down such a range, however, meant a very large ex- 
penditure for what was in reality but an experiment, and the 
matter dropped for some little time, until General Philip 
Smith, succeeding to the command of the home district, 
opened up the question again with Colonel Haddan, and 
ultimately obtained the approval of the Commander-in-chief, 
and the Secretary of State for War, for a special trial to be 
made at the head-quarters of Colonel Haddan’s regiment, of 
a range of twenty-five yards. This range was formally 
opened a few days ago by General Philip Smith, and is the 
one we illustrate. 

The roof is constructed of iron girders every few feet apart, 
the spaces between being filled up with Portland cement 
concrete, 8in. thick. The side walls are of brick, backed up 
with 14in. of concrete, and the foundation is a bed of Port- 
land cement concrete 10in. thick, resting on 4}in. of lime 
concrete, the flooring being of solid Portland cement. Inlets 
for fresh air have been provided, as shown in the drawings, 
and the smoke and vitiated atmosphere are effectually dis- 
posed of by means of a Wing’s disc fan, which is driven by a 
small Otto gas engine. The distance from the firing point 
to the target is twenty-five yards, and the range is 8ft. 9in. 
wide, and admits of three men firing at once, or if two deep, 
volleys of six can be fired. The sides of the range and the 
top, as well as the air inlets, are padded with hair felt packed 
in coarse canvas, and this precaution has effectually con- 
quered the noise of firing, both as regards the men in the 
range and the outside public above. Indeed, from above it is 
only possible by very close listening to make out a dull, soft 
thud even when a volley is fired below. . 

The Wing’s disc fan, which we illustrate, and which has 
to perform the important duty of clearing off the smoke, is & 
machine eminently qualified to perform that duty with 








Aprit 18, 1890. THE ENGINEER. $11 
————————— 


UNDERGROUND RANGE 4m V.B. QUEEN'S ROYAL WEST SURREY REGIMENT, KENNINGTON 


7 

















































































































tr2 
MARKERS CHAMBER -- <2e 
Now BEING R So 
ADDED cz Sil WW 
z IS 
PLAN *-. \ 
AIR PIPE “=” ALSO gis 
CONVEYING SPEAKING TUBE Z aon 
Q 
"3 
WA 
EZ Sy E#=# G 
LSM. een acerca aminicareienieittaias cOr 
Y TMH rd 
i. inter | cLoseo OVER aa wed 
SE I otc ln 300A 
" __ | EE TE . 
AS YN IW WIS RR WY SOS SRA SW VQ Wo Ws 
. BRICK & CONERE TE. WAL \N LQ \ 
SS S S MAY SS OX \S SSX ESAS SS SMG S955 MG 
NS H FELT PAOODINC WITH AIR SPACE GEHINO iT 
NX ‘AIR INLET 
\ b 
IN > G 
\\ 1s al 
\N iQ < 
| | toe 25 YARDS TO TARCET + 
4 om 
3 | aN 
N \ AIR INLET | i 
ARS NSERRARERRRRA ‘ CR \ NY S SY WOOO 
e WY 4 AS A AY 
NS rt) 
S Z| ain wane Cc 
\ Su! Z| he ans CLOSEO 1G 
INN tel || iver "OVER TO HERE ||\7 
Ni Ou) YA\\ Above 
r 9 
iat 
< 
1s 5 Oo 5 10 ‘Ss 20 
bd) = _ |= =| Jo. -—-———| 
SCALE OF FEET 














SECTION THR? RANGE 





PASSACE 

















FLOOR 











five paces from the target, fired a full ser 
vice charge standing upright, the bullet 
striking the receiving plate near the front, 
followed the path of the plate upwards 
until its energy was absorbed and its path 
deflected by the flopper, from which it fell 
into the basket below and was recovered. 
He next fired a similar shot from a prone 
position, the bullet being received on to the 
plate at a point considerably higher up, and 
then following up the plate to the flopper 
as before. His third shot—all three went 
through a very small bull’s eye—was fired 
from a kneeling position, and got on to the 
plate somewhere between the other two. 
The three bullets when taken out of the 
basket were very much flattened, but ex- 
hibited no signs of splashing. It is pos- 
WING'S DISC FAN YW; sible to use this invention in any room, 
drill hall, or shed without any alteration 
of the premises, and with perfect immunity 
from danger. Indeed, to prove its perfect 
safety, the inventors, we understand, have 
used it in a greenhouse with service charge 
ammunition at ranges from five yards to 
fifteen yards for some time without injury 
to the glass. The whole thing is portable, 
and can be readily taken to pieces. It can 
be used singly for ordinary practice, or by 
placing several side by side for volley firing. 
At the underground range under notice 
six targets are being used, three in a tier. 
We may add that the range is well 
lighted, and as a consequence the volunteer 
of this corps who goes in hard for shoot- 
ing—and which of them will not with so 
many and such inducements?—can very 
well do his practice after his business hours, 
and is quite independent of daylight, ar 
enormous advantage over his less fortunate 
fellow volunteer of another corps, who must 
do his practice at the public ranges in day- 


satisfaction. It is almost noiseless, and 
as its blades are readily adjustable, it can 
be altered when necessary in a minute or 
two. It is made of steel and has specially 
long bearings, and when running at 600 Fic.S 
revolutions per minute keeps the air quite 
pure and free from smoke in the range 
during quick volley firing. 

Colonel Haddan intends to have dis- 
appearing targets, ‘‘running men,” and in 
addition to the volleys to have practice in 
“field” shooting. By the use of false fore- 
sights suitable for the distance supposed to 
be fired at, men can practice up to distances 
of 600, 800, and 1000 yards, the targets being 
proportioned and the backsight raised in the 
ordinary way, whilst proper aim is taken at 
the centre of the figure target, and not at 
& spot below the target. All danger of 
splashing has been obviated, and many other 
evident advantages gained by the adoption 
of the “ flopper target,” the invention of Dr. 
Stephenson, of Woolwich, who has been 
largely assisted in improving it by Sergeant 
Hardcastle. The complete target, which we 
illustrate in section, consists of a frame on y 
which canvas is stretched, and upon which Y 
canvas the paper target is fixed; behind 
this is placed a steel plate lying at a given 
angle, probably about 120 deg., with the per- 

endicular at its front end, and having a 

Inged plate at the top as shown in the Yy 
drawing, this hinged plate being the Yj 

flopper” proper. Now, when a bullet is 
discharged at this target, it passes through 
the paper and canvas on to the receiving 
Plate behind, up which it slides until it 
reaches the “ flopper,” which changes its 
direction and causes it to drop intoa basket 
of sand or sawdust below, from whence it 
is duly recovered with but little loss. Each 
paper target will be taken down as each 
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whole volunteer force in Great Britain, and now with a 
e on its own headquarters we may expect to see it in the 
head and front of the leading shooting corps this year. 

The whole of the construction work of the range, the 
targets, the fan and ventilating arrangements, were carried 
out by Messrs. Potter and Co. engineers, Phipps-street, to 
Colonel Haddan’s satisfaction, though they had many 
difficulties to contend with, and nothing in the way of pre- 
cedent to guide them. 








THE ACCIDENT ON BOARD H.M.S. BARRACOUTA. 


Mr. W. J. Harris, coroner for the Sittingbourne district of 
East Kent, resumed the inquiry at the Fountain Hotel, Sheerness, 
on Thursday, the 10th inst., assisted by Mr. T. A. Crompton, 
Assessor, and brought ittoa termination. Mr. Baker, solicitor, and 
Mr. Manuel, expert, again represented the Admiralty, while Mr. 
Ince, solicitor, and Mr. Parker, expert, represented the contractors 
for the boilers and engines, the Palmer Shipbuilding Company. 
Mr. E. W. Brightman, County Councillor and Chairman of the 
Sheerness Local Board of Health, was foreman of the jury. 

A letter was read from Fleet-Surgeon Kell, stating that since 
the adjournment Mr. Saxton had had a relapse, and it would be 
unwise for him to leave his house in this cold weather. He was 
well enough to give his evidence at hisown home. The Foreman 
said that Mr. Saxton was both anxious and willing to give evidence, 
and arrangements could be made for the jury to attend at his 
house, 141, Berridge-road, about a mile from the Fountain Hotel. 
The coroner, jury, and other gentlemen engaged in the case then 
proceeded to Mr. Saxton’s house and examined the witness. 

Joseph Saxton, an engine fitter employed in H.M. Dockyard, 
Sheerness, deposed: On February 7th I was directed to attend the 
steam trial of H.M.S. Barracouta, my duty being to watch and 
report everything done by the contractors in the stokeholds, and 
to see that the trial was carried on ina fair manner. Just as the 
ship started to leave Sheerness I entered the starboard aft stoke- 
hold, and made a survey of the whole. I observed the water gauge 
glasses, and there was then in the starboard after gauge about half 
a glass of water, and in the port glass barely half a glass. The 
survey took me twenty minutes, and when I returned to the after 
stokehoild there was then about the same amount of water in the 
starboard boiler, and from 3in. to 4in. of water in the port boiler. 
Shortly afterwards I again noticed the gauges, and found the water 
in the port boiler was still going down. This attracted my atten- 
tion to the speed of the main feed donkey; and I found the star- 
board donkey working faster than the port. Upon going into the 
port stokehold again Mr. Spyer, the Admiralty official, called my 
attention to the water in the boiler. There was then about half an 
inch in the middle line gauge. I said to one of the contractors’ 
men, ‘‘Itis nearly time we had more water in that boiler.” Mr. Spyer 
spoke to him at the same time. The water continued to go down 
until it was level with the nut of the gauge—it was just bobbing in 
the glass. On Mr. Spyer speaking to Batey, who was in charge of 
the stokehold for the contractors, the speed of the main donkey 
was considerably increased. The water remained in that state for 
about three minutes, but it afterwards gradually rose, and 
when there was from 2in. to 3in. I left the port and went 
into the starboard stokeholds, and from thence into the star- 

engine-room to see if I could find Mr. Hodgson to report 
what had occurred. Not being able to find him, I returned to the 
rt stokehold, and noticed the water was gradually gaining. 
ere was then about half a glass, and the speed of the main 
donkey was slackened. I distributed my time between the stoke- 
holds until three minutes before the accident, when I took note 
of the steam pressure and water gauges. I went into the fore 
stokehold, and seeing a stranger—Stalker—on the fan engine, I 
spoke to him. Gould, one of the deceased men, was firing. I 
looked at his fire and spoke to him, and as I was stepping back 
from him flames from the midship ashpit belched forth and played 
on his thigh. Seeing the flames rise in the stokehold, I called out, 
‘** Every man for himself,” and was running along the passage to 
apprise those in the after stokehold of what had taken place when 
I met Collins, leading stoker, who said, ‘‘ You can’t go this way.” 
I replied, “‘ You cannot go the other.” I shouted, ‘‘ Fall down 
close on the foot-plates.” We laid there some time, and after 
feeling the heat somewhat relieved, I ran through the port engine- 
room to the deck. I was burnt on both hands, wrist, and face. 

By the Assessor: Three minutes before the accident I noticed 
about 4in. of water in the midship line bulkhead gauge of the 
port boiler. The main feed donkey was worked ata higher speed for 
about seven minutes. I never saw the auxiliary donkey at work. 
It may have been, but I did not notice it. I cannot say whether 
Batey put on the sea cocks to get more water. When I first spoke 
to the contractors’ men about the water in the boiler there was 
ong three-quarters of a glass showing in the gauge on the feed 





_ By Mr. Baker: When I noticed the water was low the trial had 
just started. That was the only time I noticed it low. 

By Mr. Manuel: The water in the starboard boiler was never 
lower than 4in. 

By a juror: More than half-an-hour elapsed after the water was 
bobbing in the nut before the accident occurred. I thought at 
7.40 that the water was low enough to be dangerous, but there was 
never any shortness of water after the donkey was put on faster. 
I was satisfied with the water in the boiler just before the accident. 
The cause of the water going down between 7 and 7.40 was that 
the water was not being put in fast enough from the feed—they 
were, in fact, ‘‘ rejecting their feed.” 

Mr. R. J. Butler, Chief Engineer Inspector at the Admiralty, 
deposed: On receipt.of a telegram at the Admiralty respecting 
the accident, the Engineer-in-Chief sent me to Sheerness to in- 
— the machinery of the Barracouta. I went on board on 
the afternoon of the accident accompanied by Messrs. Hodg- 
son and Baker of Sheerness Dockyard, and entered the com- 
bustion chamber of the port boiler. We took general obser- 
vations of the interior of the combustion chamber, and Mr. 
Hodgson took the notes produced. I came to Sheerness again the 
next day and examined the combustion chamber of the starboard 
boiler. On the top of the fire-box of the port boiler forty-tive 
stays were leaking out of seventy; on the port side twelve stays 
were leaking out of those visible, and on the starboard side fourteen 
out of those visible. One of the solid stays was leaking between 
the nests on the after tube plate, and two on the forward tube 
em Seventeen stay tubes were leaking on the right-hand 

orward tube plate, nineteen on the after ditto, twenty-two on the 
left-hand forward ditto, twenty-one on the left-hand after ditto. 
Forty-one plain tubes were leaking on the left-hand forward tube 
plate out of ninety-three. Sixteen ditto on the left-hand after 
tube plate; eighteen ditto on the right hand after tube plate; and 
twenty-five on the forward tube plate.. The starboard boiler was 
in a satisfactory condition. There wasa marked difference between 
the appearance of the two boilers. 

Alfred Baker, acting foreman of boilermakers, Sheerness Dock- 
yard, deposed that he inspected the port boiler on the afternoon 
of the return of the Barracouta, and was of opinion that deficiency 
of water in the boiler was the cause of the accident.—By Mr. Ince: 
If the glass showed three or four inches of water, I should not call 
that a deticiency. 

Mr. Howe considered the witness should not be asked to express 
an opinion as to the cause of the accident, seeing that he had been 
in the room nearly all the time the witnesses had been under 
examination. He did not know it was proposed to call Mr. Baker, 
or he would have called attention to the matter. 

Mr. Manuel said the witness was only present a part of the time, 
and directly it was known he was to be called he withdrew. 

itness, in reply to the foreman: I have had considerable 


experience with boilers, Directly I saw the Barracouta’s port 
boiler I came to the conclusion that the accident was due to short- 
ness of water. The combustion chamber was very much shattered. 

Mr. Durston was then called, and Mr. French drew attention to 
the fact that that gentleman had been in the room from the time 
the inquiry commenced.—The Coroner: He is a professional 
witness. 

Mr. Albert John Durston, R.N., engineer-in-chief of the Navy, 
deposed that he made an examination of the port boiler of the 
Barracouta on February 8th. A large proportion of the stays at 
the top of the port boiler appeared to have been leaking, and also 
some on the side. Nearly every space of the combustion chamber 
was more or less bulged—that is, each stay nut appeared to lie in 
the depression of the plate. There was red rust in the corner of 
the combustion chamber, and on portions of the top plates. There 
was also salt and dirt generally distributed over the combustion 

lates. He went into the combustion chamber of the starboard 
Collect where all the plates and tubes appeared to be in theirnormal 
condition. There were a few leaks, but slight, and not more than 
might be expected. He considered the accident occurred from the 
over-heating of the upper portion of the combustion chamber of the 
port boiler by its being bare of water for some time. . 

By Mr. Manuel: After reports are received at the Admiralty 
from the dockyard authorities, it is my duty to examine and sign 
them. I signed the report referring to the Barossa. There is no 
difference in the structure of the boilers of the Barossa and the 
Barracouta, except that the grate of the Barracouta was lengthened. 
The Barracouta’s boilers were good and well made. I see no reason 
why the port boiler should give out any more than the starboard. 

Replying to Mr. Manuel, Mr. Ince said he looked upon the 
lengthening of the grate of the Barracouta as an advantage. He 
considered it was running a risk if the water was only bubbling in 
the glass. If it were permanent, he should say it was safe, but he 
should not consider it prudent to keep it like that. He was of 
opinion that 3in. or 4in. would be a safe working level. The boiler 
might have received an injury between 7.40 and 8.30 without any 
disastrous results immediately following. 

By Mr. Manuel: I have never had a complaint from the officials at 
Sheerness Yard as to the water being unsuitable for steam trials. 
I was chief engineer of this dockyard for two years, and have 
heard it mentioned that the water is likely to cause priming, but 
have never found it so. In the event of war, I should not think it 
necessary to send to the river Lee for water for the boilers, 

Replying to Mr. Howe, Mr. Durston said that ships were often 
taken to Portsmouth for steam trials, because the measured mile 
at Stoke’s Bay was more suitable than the Maplin Sands, and not 
on account of the water for the boilers. 

Mr. Manuel said he had examined the fresh water at Sheerness, 
and only wished they could get such water alongside the wharves 
in London for the vessels of the P. and O, Company. 

Mr. Howe: The Zealand Company would not take in water at 
Queenborough Pier if it could be obtained at Flushing on account 
of the sediment. I suppose the main at Queenborough is from 
the same spring as Sheerness. 

Mr. Durston said the Sheerness water had been examined on 
several occasions by the Government analyst, and always pro- 
nounced to be good and pure. 

Mr. Gordon said a short time back the Local Board of Health 
had the town water analysed, and it was pronounced to be per- 
fectly pure and good. 

Dr. Mansfield, R.N., was recalled, and described the nature of 
deceased’s injuries.—Replying to Mr. Baker, witness said: We 
only ran short of lint when the accident occurred, but towels, 
shirts, and handkerchiefs were forthcoming, which answered the 
purpose temporarily. 

The Coroner : There onght to be no red-tapeism when a man’s 
life is in peril. I shall ask the jury to express a very strong 
opinion upon this point. The Coroner said that as each of the 
experts had made a report, he would merely swear them, and ask 
them to read their statements, 

Mr. G. W. Manuel, superintending engineer of the Peninsular 
and Oriental Company, was then sworn and read his report, which 
was as follows :—In accordance with the request of the Admiralty, 
and permission of the Peninsular and Oriental Company, | visited 
H.M.S. Barracouta on the 17th of February last, and during seven 
days till the 28th of February, also on the 15th of March, with 
the purpose of ascertaining the cause of the accident that occurred 
on the 7th of February in connection with the port boiler while 
the vessel was commencing what is termed a trial under natural 
draught, causing the death of two of the crew belonging to her 
Majesty’s service, and seriously injuring others, also some of the 
contractors’ men. My examination included the port boiler, 
externally and internally, with its connections, steam and water 
gauges, feed supply valves and pipes, main and auxiliary donkey 
pumps, and their connections to tanks, &c. On the 17th of Feb- 
ruary I examined the port boiler as it had been left after the 
accident, and found the water as shown in the gauge glasses, 
which are three in number, to be as follows :—Aft midship glass, 
#in. above the bottom glass; aft wing glass, 1#in. above the bottom 
glass; fore midship water not visible in the glass. The vessel had 
then a slight list, as on the trial, making a difference of lin. in the 
glassesat each side of thisboiler. [Thelist wastoport.] On the follow- 
ing day the vessel was put nearly upright, when the water showed in 
the glasses as follows :—Aft midship glass, lin. above the bottom ; 
aft wing glass, ldin. above the bottom; fore midship, gin, under 
the bottom, and in measurement inside this glass 3}in. above the 
combustion chamber top, and when the water in the mid after 
gauge glass is down level with the bottom of the glass, there would 
be about _ above the top of the combustion chamber. In the 
starboard boiler, which had been pumped up after the vessel 
returned to port, the water stood at 8}in. in the glasses taking the 
average of the three, this would give llin. above the top of the 
combustion chamber starboard boiler. The draught of the vessel 
was similar to that on the day the accident occurred. Before 
examining further I made some inquiries as to the nature of the 
accident, and was informed the men were scorched by the flame ; 
no steam or noise was heard. I then examined the furnaces of the 
port boiler, and tested them by measurement; found them in good 
condition and that, apparently they had notaltered therefrom. The 
firebrick flame bridge, which is built across the centre of combustion 
chamber with division walls between each furnace, reaching to about 
2ft. 6in. from the top of the combustion chamber—as per drawing— 
I found in good condition ; the bricks and jointings were not dis- 
turbed. There is a small air hole in the sloping part of the bridge 
in the two after furnaces, 3in. by 2hin., communicating with the 
space under the bridge, and with the ashpits by small holes in the 
bridge partition. 1 examined these air holes carefully. There 
were no signs of any strong draught through them, for a good deal 
of loose dust was manifest, hanging in the corners of this passage, 
and it appeared to me very evident that the cause of the flames 
coming into the stokehold was not due to anything in connection 
with the bridges, or underneath the bridges. On going into the 
combustion chamber through the brick division, I noticed a con- 
siderable number of the common and stay tubes leaking, and, from 
their appearance, had been leaking considerably when under steam. 
The leaks came out from the joints, where tubes come through the 
tube plates, and appeared worse at the top rows in both forward 
and after tube plates. The surface of the tube plates was covered 
with a mixture of dust and salty water, so that, except the top 
rows, the exact number leaking could not then be well judged. 
I estimated there would be about 100 to 150 tubes leaking in 
each tube-plate, and mostly at the top rows. There are alto- 
gether 260 tubes in each tube plate. On the underside of 
the combustion chamber top, a few of the stay nuts appeared 
to have been leaking very slightly, but were then tight; also 
a few at the sides of the bustion ch near the top. 
The surface of the plating at the top part of the combustion 
— had every appearance of being overheated. It was free 








rom soot, was ‘‘buckled” in several places near the centre and 
midship side. This was confirmed on examining the same plates 


EH ike) 
from the inside of the boiler, and it was noticed that t 


he nuts 
Proper posi. 
his excesssivg 
of the plates 
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holding the girders were about jin, away from their 
tion at the centre part of the girders. IT account for t! 
slackness to the overheating, buckling and drawing 
so that when the pressure was removed, the top 
become longer, had to go somewhere, and they came yp j 
direction of the original camber of this plate, causing ib m the 
and nuts to rise with the plate. The opinion 1 formed Paes stays 
I there saw was that the water had been allowed to get ta what 
in the port boiler, and that, in consequence, the top part ot low 
combustion chamber, and for some distance down, the tube, Bsa 
had become suddenly short of water, and that the plates — 
to the intense heat, became rapidly overheated, causi: “ee 
jointings in the tube plates to give out and leak, when ams 
water, due to about 150 lb. pressure, was suddenly ejected into the 
hot combustion chamber, and on the firebricl: bridges, in an oppy.t 
direction to the flames and gases coming from the furnace wi nt 
a pressure was created sufficient to overcome and force beck a2 
flames through the openings in the fires and fire-bars into the 
stokehold, where the air pressure, due to the fans for natu i 
draught, was only jin. of water pressure—which is a ver * 
pressure—and without noise enveloping the men in (amaze for 
about a minute or less, and seriously scorching others a 
which the hot combustion chamber was Teduced in tempe . 
ture by continuous leaking from the tubes. The fires po : 
deadened, and the air pressure from the fans again predomi. 
nating, the flames, in a smaller body, returned through tubes 
to funnel. The water also returned on the plates, and with “ 
better supply and reduced pressure, the port boiler ” thou zh 
actually doing little or nothing to bring the vessel back to port 
was kept connected, and the starboard boiler very well tired. The 
Barracouta was brought into port at a speed of about nine knots 
which is easy work for one boiler for a vessel of this fine type. 
This opinion was contirmed on further examinations of the starboard 
boiler, which is, as far as design and strength, a duplicate of the port 
boiler; and, as regards the workmanship, they are e ually good 
The furnaces and bridges were to all appearance as made, and very 
few breaks were found in the tube plates at the jointing of the 
tubes, or had they been since steam was first got up; the few that 
had been leaking had taken up, for it was found, on testing this 
boiler to 200 1b, water pressure, only four tubes in each tube plate 
were actually leaking, and that slightly. The surfaces of the 
plates were covered with soot, and there was not the least sign of 
overheating. Evidently this boiler had been well supplied with 
water over the combustion chamber top, therefore no damage 
was done. In order to compare the state of the two 
boilers as they returned to rt, and to detect the 
possibility of there being any weakness on the port boiler of 
the structure at this part where leaking, in agreement with Mr, 
Crompton and Mr. Parker, the boilers were separately tested by 
water pressure up to 200 lb, per square inch, or 50 Ib. above the 
working pressure, recording carefully in the port boiler the move- 
ments that took place in the plates forming this combustion 
chamber, As the pressure was applied 25 Ib. at a time, the results 
taken were as follows:—At 25 lb., leakage increased at top rows of 
tubes; 501b., at second rows of tubes; 751b., third and fourth 
rows; 1001b., increase in all over to fourth rows; 125 1b., leakage 
in some of middle and top rows very badly; 150]b., three or four 
leaked from middle downwards; 180 1b., three tubes leaked badly 
in lower rows in after tube plates, and one in forward tube plate, 
and experts had to come out—getting wet through. At 200 1b, 
observed centre gauge from the inside of the furnace leakaye then 
very considerable. The gauges showed that the greatest move- 
ment of the top plate forming the combustion chamber top was 
din. and jin. at the centre, where the pressure reached 200 1b. per 
square inch; but, as before stated, the nuts on the girders above 
this part of the top plate were jin. clear before the pressure was 
applied, the actual movement was only about a full J,in. to ;hin., 
and agreed with the original tests of these boilers at the works. 
The movements of the tube plates were also tested, and at the 
centre, where the most movement would be, was only ;\in. in a 
direction towards the front of the boiler at 200 lb. pressure. It was 
considered that there was no weakness in the structure of the boiler 
in this combustionchamber that wouldinany way account for the acci- 
dent. This was confirmed when the starboard boiler was also tested 
to 200]b. At that pressure there was only four tubes on each tube 
plate, or eight in 520, and the leaks were but slight. These leaks 
are the usual results of new work—in fact the condition of this 
combustion chamber was very creditable. I found, on examining 
this boiler internally, that the nuts were also slack on the girders 
about gin., a slackness which may be expected after first getting 
up steam; when subjected to heat, the plates expand and take a 
set ; but, being about 60 per cent. less than in the port boiler, it evi- 
dently showed the excessive heat in the plate of the port boiler. 
I examined the port boiler after the water was all out and the 
inside dried, and found the usual indications of strong ebullition 
and foaming, particularly against the end plates. Evidently the 
water had been driven from the centre or top of the combustion 
chamber, and was held up on the end plates, for they were covered 
with a white deposit of lime and salt to a height of 2ft. din. from 
the tubes. The top rows of stays at this part were also covered 
with a like deposit, evidently showing when this boiler was 
at work under what is termed natural draught, that the 
water had not been in the quiescent state such as shown 
in the gauge glasses, or to be expected in a boiler like this with 
largegrate surface extending into the combustion chamber, convert- 
ing the top of the combustion chamber into heating surface, more 
resembling that of the furnace requiring additional water above it 
to work it with safety. On examining the state of the water in the 
rt boiler, I found it to be a mixture of salt and fresh water, 
1aving 1°8 of saline matter to the gallon, a mixture, in my ex 
perience, most likely to cause foaming, or what is termed priming. 
‘The water in the starboard boiler contained three ounces of saline 
matter to the gallon. Evidently a considerable quantity of sea 
water had been pumped into the boilers. It certainly would 
have been advisable to have re-filled these boilers before 
going on trial with fresh clean water. I tested some of the 
water from the shore mains. It contained very little sediment, 
chiefly chalky deposit, and is suitable for boilers, I examined 
the gauge glasses of the port boiler, also the steam 
and water pipes leading to same. The s were all found 
clear except the top part of two of the gauge glasses in the port 
boiler, which was somewhat contracted owing to the gauge glasses 
being left too long, and rendered the cleaning plug useless. 
Evidently the man who fitted it neglected to cut the giass to Its 
proper length. The ports in gauge glasses are small, and require 
but a slight movement to contract the passage. The water-pipe 
to the bottom of the gauge glasses is connected to the boiler under 
the level of the fire-bars, where the water is in a quiescent state, 
and would only indicate in the glasses something like an approxi- 
mate of the mean level of water inside the boiler, but would not 
show the rapid changes that take place on the surface of the water 
ina boiler such as this, Therefore the level of the water should 
not be kept in any way near the bottom of the gauge glass, In 
practice, with the extended fire-grate this boiler should not have 
been worked at less than half glass. If this had been done the 
necessary power would have been obtained and the accident 
prevented, , 
After reading the above report, Mr. Manuel made the following 
observations After. hearing the evidence of the different wit- 
nesses, J see no reason to alter my opinion as to the cause of the 
accident, As I have stated, the evidence, to me, only confirmed 
that opinion. J must say that the evidence of the different 
witnesses was conflicting. Taking that of the last witness, Saxton, 
Government engineer fitter, who was injured, and whose duty it 
was to watch the water in the glasses, he stated that the water 
got below the bottom nut of the midship aft gauge glass in port 
giler, a dangerous level. ‘his differed with the majority of the 


witnesses, except Mr. Spyer, Mr. Fielder, and Naval-Stoker 





Richardson, and it was so low that Mr. Spyers and Mr. Fielder 
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++ +heir duty to inform Mr. Sharp, who was in charge 
godt thelr ahy ie, Revd, In kis evidence be @iA 20 
warned, but afterwards said that he may haye 
Mr. Batey’s evidence, who was particularly in charge 
been. “or feeding, was also very conflicting. He stated 
of the boiler "vas so high that he heard the safety valves lift 
the steam was so high that he hea: he safety valves li 

tees low several times, when no one else, either below or on 
and b lle it must have been heard, saw any signs of the valves 
deck, w Taking the evidence as a whole, it undoubtedly shows that 
emp in the port boiler varied considerably and was allowed to 
the on low; whereas in the starboard boiler the water had been 
get t about half-glass, with no signs of being low in the glass. This 
— was doing the same work as the port boiler, but returned to 
ort in good condition. Various opinions as to the cause of the 
accident have been formed, such as back draught through the fire- 
bars not being pot covered, stoppage of the fans, opening 
fire-doors, &c. ney were all considere along with other views, 

but none of these could be maintained in this case. 

Mr. Parker, in reply to the Coroner, said he had not made a 

wort on the result of his investigation, but had prepared a few 

i which he read, as follows:—At the request of Messrs. 

Palmer's Shipbuilding and Iron Company, and with the consent of 

Lloyd's Register of Shippi g, I attended on board the Barracouta 

for the purpose of investigating the cause of an accident which 

occurred in the port boiler of H.M.S. Barracouta, while that vessel 

was running her trial trip off Margate on the 7th February, 1890. 

Mr. G. W. Manuel, Superintendent Engineer of the P. and 0. 

Company, also attended on behalf of the Admiralty, and Mr. J. T. 

Crompton, consulting engineer, on behalf of the Coroner. 

The Barracouta is a composite vessel built at Sheerness Dockyard 
in 1888-90, and engined by Messrs. Palmer’s Company, of Jarrow- 
on-Tyne. The machinery was constructed at Jarrow, and fitted 
on board the vessel at 8 eerness by the contractor’s men. The 
engines and boilers are exact duplicates of those fitted by the same 
firm in H.M.S. Barossa, the trials of which were made in 1889, 

The vessel is fitted with twin screws driven by triple expansion 
engines, having cylinders 2lin., 3lin., and 45in. diameter by 24in. 

ke. 

The steam is supplied ly two double-ended cylindrical steel 

boilers fitted abreast of each other, and working at a pressure of 

1551b. Each boiler is 10ft. 9in. inside diameter, and 17ft. 6in. 
long, with four corrugated furnaces 3ft. lin. internal diameter. 

There is one combustion chamber in each boiler, common to all 

four furnaces. : 

The boilers contain a total heating surface of 5230 square feet, 
and a total grate surface of 195 square feet. All parts of the 
boilers are made of steel. The platesand stays were manufactured 
by the Steel Company of Scotland, and tested by the Admiralty 
Inspectors in accordance with the Admiralty regulations, the mean 
strength being 27 tons to the square inch. 

The boiler-room is divided by a fore-and-aft bulkhead running 
between the boilers. There are two funnels placed abreast, one 
for each boiler. Each stokehold is hermetically closed, and the 
draught for combustion is produced by fans 6ft. diameter, one 
fitted in each stokehold, which are driven by separate engines at 
an average speed of about 130 revolutions per minute. 

These fans receive their su »ply of air from air trunks, one in 
each stokehold, and are fitted with air locks having two air-tight 
doors, so that by closing one before opening the other, the air 
pressure in the stokehold can be maintained. The ash hoists are 
also fitted with air-tight doors, covers, &c., to prevent the air 
pressure escaping from the stokehold when ashes are being hoisted 
on deck, 

No dampers are fitted in the funnels, and the artificial air pres- 
sure in the stokehold at the time of the trial was only what is 
termed “‘ moderate forced draught.” As each compartment of the 
boiler-room is supplied with air by its own fan, the draught 
and rate of evaporation in either boiler can be adjusted inde- 
Lore | of the other. The air ey is indicated by water 
contained in a glass syphon attached to the bulkhead, one end 
being open to the a‘r in the stokehold, and the other to the atmo- 
sphere. The difference in the two levels gauges the excess of 
pressure in the stokehold. 

This system of producing draught by forcing air by fans into a 
closed stokehold is the same as that adopted of late years in the 
warships of this and other countries, and in several of the large 
merchant steamers engaged in the Atlantic trade, as well as a 
number of high-powered Channel steamers. It is a system that 
has given—and is still giving—satisfaction in the merchant service, 
when the air pressure in the stokehold is used in moderation. 

Horizontal spring-loaded safety valves are fitted on each boiler, 
adjusted to blow off at 1551b. Stop valves, constructed on the 
self-closing principle, are also fitted. 

The height of the water in the boilers is shown by three water- 
gauge glasses, two being fixed at the after end, and one at the 
forward end, of each boiler. These gauges are fitted on stand 
pipes, which communicate with the upper and lower parts of 
each boiler by separate a ag The gauges are packed with 
asbestos, and were made by Messrs. Hopkinson and Co., of 
Huddersfield. The feed-water is supplied to each boiler by two 
double-cylinder feeding engines of the type usually adopted by 
the Admiralty, fixed in the after stokehold, one being connected to 
the main feed and the other to the auxiliary feed. The discharge 
pipes and valves are so arranged that any or all of the four pumps 
can be connected with either boiler. The suction pipes of these 

umps are led to feed tanks, one being placed in each engine-room. 
Suction pipes are also led to the pone Essa of each main engine, 
the valves for which are situated in the engine-room. They can, 
however, be worked from either the stokehold or engine-room. 
The steam pressure is indicated by two gauges in each stokehold, 
made on the usual Bourdon principle by Messrs. Dewrance and 
Ran one gauge being graduated to 175 lb., and the other 
0 24 i” 

According to the specification :—‘‘ Each screw is to be driven by 
an independent set of engines with three vertical cylinders with 
the collective power of 1500-horses, giving an aggregate indicated 
power of 3000-horses for both sets of engines, with a working 
steam pressure in the boilers of 150 1b. per square inch, and an air 
pressure in the stokehold not exceeding Zin. of water.” 

The conditions of the trial were as follows :—‘‘ An official frial 
at sea of twelve consecutive hours’ duration is to be made, 
during which an average power of 1900-horses is to be maintained. 
A further official trial for four consecutive hours at sea must also 
be made, during which the machinery will be required to develope 
and maintain the full power of 3000-horses, with the steam and 
alr pressure above mentioned.” 

In order to have aclear understanding of the case, it is necessary 
that a brief reference should be made to the trials that had taken 
place previous to the one on which the fatal accident occurred. 

On the 30th of January the vessel was taken out of Sheerness 
for the purpose of making her official trip, but owing toa slight 
accident to her steering gear, the trial was abandoned for that 
(lay, and she returned to the dockyard. 

On 16th of February the vessel again proceeded to sea for the 
purpose of running an eight hours’ trial, but the joint of high-pressure 
cylinder commenced to leak, and as it could not be remade in time 
for the trial to be completed in daylight, it was deemed advisable 
: return to Sheerness, and to commence the trial the following 

ay. 

Accordingly, on the 7th of February the vessel was taken to sea 
With the intention of running this trial, but about one hour and 
a-quarter after leaving Sheerness, and about three-quarters of an 
hour after the trial had commenced, the vessel being then off 
Margate, the accident occurred. It appears that without any 
warning whatever, the flames suddenly rushed out of all the ashpits 
of the furnaces in the port boiler, enveloping both port stokeholds, 
which Were closed in flames, and burning all the occupants. 

During the completed portion of the trial the steam pressure 
bad been 153 1b.; the air pressure in the stokebolds had been equal 
toa column of water of gin. to Jin. high, and the engines had been 


sonside ; 
of the machinery, 
admit he had been 








running at 174 revolutions per minute, the combined power 
developed by the engines being about 2200-horse power. After the 
accident the vessel returned to Sheerness under reduced steam, and 
from the time of her return to the dockyard until the opening of 
the inquest and investigation, the stokeholds of both boilers were 
kept blocked and under guard, so that when the inquiry opened the 
boilers and their fittings were in the same state as when the 
accident happened. The investigation was commenced at Sheer- 
ness on February 17th, by Mr. Manuel and myself. We were 
accompanied by Mr. Spyer, R.N., an engineer from the Admiralty ; 
Mr. Fielder, the chief-engineer of the vessel ; Mr. Reid, managing 
engineer to Messrs. Palmer’s Company; and Messrs. Palmer’s fore- 
man, The internal parts of the furnaces and the combus- 
tion chambers of both boilers were examined; but, after con- 
sultation with Captain C. G. Fane, R.N., the super- 
intendent of Sheerness Dockyard, it was decided not to 
disturb any parts of the boiler until the Coroner’s Assessor—Mr. 
Crompton—could be present. On the following day, on the 
resumption of the inquest, the Coroner gave permission to Mr. 
Crompton, Mr. Manuel, and myself to make a searching and 
exhaustive inquiry into the cause of the accident. He, at the 
same time, gave us the necessary authority to take what steps we 
thought proper in carrying out this object, and in doing so we 
received every assistance from the contractors, the Admiralty, and 
the dockyard authorities. 

The furnaces and combustion chambers of both boilers were 
again examined, and in the combustion chamber of the port boiler, 
the one in which the accident occurred, there was evidence of the 
tube plates and the top of the chamber having been overheated. 
The tubes were slightly sprung, and it was evident that leakage 
had taken place there, while the top of the chamber plating was 
found slightly buckled between the stays. 

On inquiries being made from those who were in the engine- 
room shortly before and after the accident occurred, it was found 
that water was seen in the starboard gauge glass of the port boiler, 
and this was reported to be from 2in. to 3in. in height, which 
would give 54in. to 64in. above the top of the combustion chamber. 
In order to be satisfied of the depth of water over the fire-box 
this represented, the top doors of the boiler were taken off, and 
the height of the water above the top of the chambers, together 
with the height and position of the gauge glasses in relation to the 
tops of the chambers, carefully measured. It was thus found that 
when water was just visible in the gauge glass 3hin. of water 
existed over the tops of the chambers, so that the position of the 
glasses was correct. 

Each gauge glass, together with its cocks, pipes, and connections, 
was taken off the boiler, examined, water run through them, and 
proper means taken to satisfy ourselves that there was no obstruc- 4 
tion to the glass, and that the height of the water shown in the 
glass indicated correctly the height of the water in the boiler at 
the position the glasses were fixed, 

The feed pipes in the boiler, together with the delivery pipes 
from the donkey engine suction pipes from the tanks, and all valves 
connected therewith, were also taken to pieces, and examined in 
order to ascertain if they were free and in perfect working order. 
On examination of the port boiler internally the tops of the com- 
bustion chamber plating gave additional evidence of overheating. 
The whole of the inner surfaces of both boilers, excepting the top 
plates of the combustion chambers and the upper parts of the tube 
plates, were covered with a slight coating of oil refuse of a black 
colour. This was also noticed to a less extent in the starboard 
boiler, but so far as the appearance of the plates was concerned 
there was no sign of over-heating. It was further observed that 
the nuts on the girder stays which support the top of the chamber 
had risen from jyin. to tin. above the top of the girder. 

In order to ascertain whether the disturbed position of the nuts 
and plating was due to weakness or to the plates having become 
heated and buckled, the boilers were both tested by hydraulic 
pressure to 2001b. per square inch. The chambers and tube plates 
were repay 4 measured by properly constructed defiection meters 
supplied by the Admiralty, and the yielding of the plates carefully 
measured and read off at intervals of 251b. of pressure. At the 
maximum pressure the greatest deflection amounted to }{in., or a 
little over iin., and is directly under the stays and nuts, which 
were found to be sprung, and that when the nuts bore on the 
girder stays the deflection ceased. 

Taking the slight yielding of these plates under pressure, which 
is not more than is commonly found when testing boilers of this 
description, there are no grounds whatever for thinking that the 
boilers were at all weak. From calculations 1 have made I find 
that the scantlings of the boilers are quite in accordance with the 
Admiralty — for a working pressure of 155]b., the pressure 
for which they were built. 

It should be stated the tubes of the damaged boiler leaked con- 
siderably while under this test, even at a pressure of 25 1b, both at 
the ends of the tubes and slightly at the landing of the plate 
forming the combustion chamber top, whilst the other boiler, which 
had been found entirely free from injury, was perfectly tight. 

Having got thus far with the examination of the damaged boiler 
and the experiments made as to the strength of the boilers under 
water pressure, and heard the evidence of those in charge of the 
boiler at the time of the accident, it becomes necessary to consider 
what may have been the cause of the disaster. 

There is nothing to show that the gauge glasses were imperfectly 
placed, or out of order, and the evidence of those who were present 
at the time goes to show that they were not neglected, and that 
there was not any insufficiency of water, or that the water was 
lower than usual on Government trials. 

The evidence also shows that the three water gauges on the 
boiler had from 3in. to 34in. of water in the glasses a few minutes 
before, and a few minutes after the accident. This water was 
moving in the glasses—an indication that they were free and open 
—and they had been satisfactorily blown through immediately 
before the accident occurred. The theory that the accident 
could have been caused by shortness of water cannot therefore 
be sustained. 

Our experiments on the strength of the boiler under water 
pressure, to which I have already referred, show that apart from 
other causes want of strength alone would not have caused the 
accident. . 

There was nothing to indicate that any explosion of gases had 
taken place in any of the furnaces or combustion chamber. The 
passages leading to the atmosphere were perfectly free and open, 
and there was nu damper in the funnel to get out of order and 
produce back draught ; in fact, under such circumstances forced 
draught lessens the chances of a back draught. 

As to oily deposits having led to over-heating and consequent 
leakage, this matter was made the subject of very careful investi- 
gation, but I failed to find on the tops of the combustion chambers 
of either of the boilers anything but the faintest trace of such a 
deposit, which was utterly insufficient to account for any over- 
heating. 

After carefully considering the whole circumstances in connection 
with this case, making the tests and experiments referred to and 
listening to the evidence of those who were present in the stokehold 
at the time, I amof opinion that at the moment of the accident, from 
some cause it is difficult to explain, there was excessive heat in the 
combustion chamber which caused the water torise from the plates; 
they then became red hot; that at some period during the process 
of over-heating, the plates became buckled, and the tubes sprung, 
thereby admitting a heavy leakage of water into the chamber ; and 
that this water at once flashed into steam, overcame the air pres- 
sure of the fans, and drove the flames into the stokeholds. 

In conclusion, I may state that in conducting these surveys, 
Messrs. Manuel and Crompton were in perfect accord with me as to 
all the facts, and my object throughout was to make the investi- 
gation as complete and accurate as possible, in order to elucidate 
the causes of what appeared to be a most unusual, though perhaps 
not an unprecedented accident, with a view, if possible, to avoid a 





repetition of such a disaster in the future.” 


Mr. Manuel, in reply to the Assessor, said that if water had 
been on the plates the accident could not have occurred. 

Mr. Parker concurred, and said that the excessive heat might 
have thrown the water back. 

The Coroner summed up, and congratulated the jury that they 
had at last arrived at nearly the end of this exhaustive inquiry. 

The jury then retired to a private room, and, after an absence of 
nearly half an hour, returned, when the Coroner asked if they had 
agreed upon their verdict. 

The Foreman replied in the affirmative. The jury found that 
the deceased, Henry Ovenden, accidentally came to his death from 
shock from burns received in the stokehold of H.M.S. Barracouta, 
caused by flames suddenly issuing from the ashpits of the port 
boilers, owing to the combustion chamber tubes and tube-plates 
becoming overheated from shortness of water or ebullition in the 
boiler, thereby producing local expansion and contraction, and 
allowing the steam to escape into the combustion chamber and cut 
off the exit of the flames through the tubes. 

To this verdict they appended the following rider:—(1) They 
were of opinion that the conduct of fleet engineer Hall, in his 
capacity as representing the Chief Inspector of Machinery of the 
Steam Reserve, at the time of the accident, was deserving of 
censure. (2) The ey considered that the medical appliances as 
supplied to H.M.S. Barracouta were totally inadequate, and that 
in future provision on all trial trips should be made for possible 
emergencies. (3) The jury concur in the opinion expressed by the 
jury in the accident on H.M.S. Thistle in 1869, that hospital 
accommodation to meet cases of accident should be provided at 
Sheerness, so as to save the risk of conveying dangerous cases of 
injury so far as Chatham; and they regret that the recommenda- 
tion of -the jury in the Thistle inquiry has not been acted upon, 
and hope that hospital accommodation may be at once provided 
both for the dockyard and the Royal Navy at Sheerness. ; 








THE JUNIOR ENGINEERING SocieTy.—At a meeting of this 
Society held on 11th inst. a paper on the ‘‘ Leyton Sewage Disposal 
Works” was read by Mr. John G. Browning. The contract 
drawings of the works were exhibited, and samples of the crude 
and treated sewage, the effluent, pressed sludge cake, burnt or 
incinerated sewage sludge, and the chemicals with which the 
sewage was treated were shown. Previous to the erection of the 
present plant the sewage was filtered through straw and charcoal, 
which system obtained until 1883, when the Rivers Purification 
Association’s chemical method of treatment—sulphate of alumina— 
was introduced with success, but on account of its expense was 
abandoned in 1884. Mr. Hanson’s chemical process was then 
adopted, with such generally satisfactory results that it remained 
in use, and was in operation at the present time. The chemicals 
employed were lime and sulphurous powder, which latter was 
prepared from the refuse of alkali works, and contained hypo- 
sulphites and sulphate of lime, both powerful deoxidising agents. 
About 16 cwt. of lime to 3cwt. of sulphurous powder per million 
gallons of sewage produced an effluent free from offensive odour, 
and also, as had been proved by analysis, of such a character as not 
to act deleteriously on the water of the river Lea into which it was 
discha . The normal flow of sewage of the Leyton district was 
about 14 million gallons per twenty-four hours. Of this the 
major quantity flowed into the tanks by gravitation, only about 
120,000 gallons being pumped from the low level retaining sewer 
by two 7in. Lawrence centrifugals, working two and a-half hours 
daily. The sewage first passed through a strainer, thence to the 
chemical house, where it was treated with the lime, which had 
been previously mixed to the consistency of thick milk. Ihe other 
chemical was added, and the sewage allowed to settle for an hour. 
Other treated sewage was then run in from the container, which 
caused the clear water or effluent to pass over the weirs into 
channels to the watercourse in connection with the river. After 
working the tanks in this way for an hour, the sewage was again 
allowed to settle and the effluent run off through a 12in. floating 
arm, provided in each tank, and which emptied it to within a foot 
from the settled sludge. This foul supernatant water passed to 
sump, from which it was pumped for re-treatment. The precipitate 
sludge flowed into another sump, 20ft. deep by 43ft. square, and 
was pumped thence to the sludge tank, where it was strained prior 
to its being mixed with lime, after which it was directed into 
receivers, and was from them forced by a Johnson’s automatic air 
compressor engine into the three presses. These together yielded 
weekly an average of 110 tons of sludge cake. In agricultural 
districts the sludge would be acceptable to farmers for manure. 
They, however, considered its removal for a distance of over a few 
miles to be unprofitable. An animated discussion followed the 
reading of the paper, during which other various methods of sewage 
treatment were advocated, including Webster’s electrolytic process 
in operation at Crossness. 


SocreTy OF ENGINEERS.—At a meeting of the Society of Engi- 
neers, held at the Town Hall, Westminster, on Monday evening, 
14th April, Mr. Henry Adams, president, in the chair, a paper was 
read by Mr. William Henry Brothers on ‘‘ Weighing Machinery 
and Automatic Apparatus in connection therewith.” The author 
commenced by commenting on the interest which was beginning 
to be felt in weighing machinery, and adduced, as an encouraging 
omen, the acceptance of a paper on the subject by the Society of 
Engineers. He thought it surprising that so little was popularly 
known of the scientific principles which underlie the construction 
of appliances of such general utility. There were extant one ortwo 
pamphiet treatises on the balance, and fugitive articles were to be 
found in the encyclopedias, but there was no standard literature on 
the subject in the English language. The increased interest in weigh- 
ing machinery was probably due to recent legislation, rather than to 
the peculiar mechanical conditions which it exemplified. The author 
pointed out that the Weights and Measures Act of last session 
removed a glaring anachronism in previous enactments, in that it 
provided for the verification and stamping of weighing instruments, 
whereas those operations had hitherto been confined to weights. 
The demand for accurate and reliable weighing instruments was 
on the increase, the many-sided requirements of trade could not 
now be content with the simple balance with equal or with un- 
equal arms—the /ibra and statera of the Romans—and many im- 
portant improvements in such apparatus had been devised for the 
convenience of the public. The statement that the fundamental 
principles of the balance remained unchanged from the earliest 
times preceded a description of the American torsion balance, which 
aimed at superseding the knife-edge fulcrum. Weighing machinery, 
in this country, was shown to be of an exceedingly diversified 
character, adapted to the various purposes of trade. The author 
pointed out how obviously unreasonable it was to expect weights 
and measures inspectors—who were as a rule, without technical or 
mechanical training—to adjudicate intelligently upon the compli- 
cated weighing machinery ‘in use at the present day; and referred 
to the new edict requiring all newly-appointed inspectors to pass a 
technical examination. If to this guarantee of a certain degree of 
special knowledge in inspectors were added the official recognition 
of such forms of weighing instruments only as would answer to 
scientific requirements, and not tend to the commission of fraud, 
the author confidently anticipated that weighing apparatus in use 
in the United Kingdom would eventually come up to a standard 
of excellence commensurate with the importance of the work 
it was called upon to perform. The German laws relating 
to weights and measures were cited as worthy of imitation in 
many respects; and several notable precision balances of 
English make were described in proof that the British 
manufacturer is not behind his compeers of other countries. The 
author then proceeded to trace the gradual evolution of automatic 
weighing apparatus from the simple but ineffective pendulum 
balance down to the Snelgrove electric self-operating and self- 
indicating weighing machine, manufactured by Messrs. Avery, 
of Birmingham. A number of automatic machines were passed in 
review, most of them being illustrated by diagrams, 
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THE CITY OF PARIS. 


THE accident to the Inman and International Com- 
pany’s steamship City of Paris is not only entirely with- 
out a parallel in the history of steam navigation, but so 
remarkable in its circumstances that no surprise need be 
felt at the number of conflicting statements and theories 
which have been published concerning it. In one respect, 
however, all these statements resemble each other. They 
are wide of the truth. In some instances, indeed, they 
have no more foundation than the tale of a steerage pas- 
senger, possibly interviewed by enterprising reporters. 
In other cases they are simply wildly speculative utter- 
ances, or stories evolved from the internal consciousness 
of irresponsible newspaper correspondents. Thanks to 
the courtesy of the English representatives of the Inman 
and International Company, Messrs. Richardson, Spence, 
and Co., we are enabled to place before our readers a state- 
ment of the facts. We have been given access to the engine- 
rooms, and supplied with photographs which show the 
condition of the starboard engine-room as the ship lay 
under the great 100-ton crane at Birkenhead, before any 
of the délris had been removed. In order to make what 
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we have to say complete, we give the following parti- 
culars concerning the ship before proceeding further. 
The City of Paris is a sister ship to the City of New 
York, an account of whose trial trip round Ireland will 
be found in THE ENGINEER for July 27th, 1888. The 
description of one ship will serve for both. The City of 
Paris is 565it. long over all, 68}ft. beam, 42ft. deep 
moulded, and her nominal gross tonnage is 10,500, but 
when fully loaded she probably displaces 13,000 tons. 
She has accommodation for 1000 passengers. To give an 
idea of her depth, we may say that from her keel to the 
flying bridge is 76ft. On page 318 we give a view of the 
ship as she appears under steam. She was built on the 
Clyde by Messrs. J. and G. Thomson; and has been 
more successful than her sister the City of New York. 
She still remains the fastest steamship afloat. The 


experience obtained with the City of New York has been | 


utilised, and hitherto her voyages have been made with- 
out a hitch or trouble of any kind. 
The City of Paris is propelled by twin screws driven 


by triple-expansion engines, indicating collectively about | termediate bulkhead. 
The cylinders are 45in. + 74in. | covers. The rise of the cover is the same in all, so that 
The boiler pressure is 150]b., and the | the inclination in the high-pressure cylinder cover 18 


18,000-horse power. 
+ 113in. x Sft. 
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AFTER ACCIDENT, 


engines make about 85 revolutions per minute. The 
surface condensers are horizontal cylinders, lying rather 
high up in the wings. The air pumps are worked by 
back levers in the usual way; the circulating water 1s 
supplied by Gwynne’s centrifugal pumps. 

The three engines are distinct from each other. The 
general arrangement in plan will be understood from the 
sketch on page 816, which is not to scale. The threc 
cylinders are shown by ABC. The high-pressure cylin- 
der has a single piston valve, the intermediate cylinder 
has two, and the low-pressure cylinder four. The posi- 
tions of the valves are shown by the letters F F. Each 
cylinder is supported on two A frames, each frame a single 
steel casting weighing six tons, or twelve tons for each 


| engine. On the cylinders are cast flats, or rubbing faces 


as we may term them, the position of which is denoted 
by the lines D D. Longitudinal tie rods brace the three 


| cylinders together, but not too rigidly to prevent each 


engine taking its own stresses. Tie rods also brace the 
two engines together, these rods passing through the in- 
All the cylinders have coned top 








\ 





much steeper than the rise in the intermediate, and that | 


again is steeper than the low-pressure cover. ‘The coning 
is used to suit the shape of the pistons, which are made 
conical for strength. They are of solid cast steel, fitted 
with Peck’s packing—that is to say, a set of rigid 
segments are screwed in, and 

between these a single spring 

packing ring not more than 

lin. wide. The piston-rods 

are 12in. in diameter, of mild 

steel. The tail rods are Tin. 

diameter. 

secured on the rods as shown 

in the sketch, which is not to 

, scale. A collar is provided on 

the piston-rod, and to this the piston is fixed by round- 
headed bolts A A as shown. The thrust block is in 
the engine-room. Just behind the after bulkhead is the 
dynamo-room, and in this bulkhead is a small watertight 
door, which can be closed at a moment's notice. At E 
on the upper platform is the main stop valve. There are 
three platforms, the upper one giving access to the tail- 
rods and their stuffing boxes; the middle one at the 
level of the link motion and the crank platform, where 
are situated all the starting and reversing levers. So 
much premised, our readers will be in a position to under- 


The pistons are | 
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stand what follows. At half-past five on the evening of 


Tuesday, the 25th ult., the City of Paris was about 216 | 
miles from the coast of Ireland, running at full speed. | 
| There were in each engine-room at the time three men, | 


| one on each platform. The man on the top platform 
felt the tail-rod of the low-pressure engine, and went 
forward. He had not gone five steps when the whole 
| low-pressure engine fell to pieces. In a few seconds 
| this great engine, standing about 45ft. high, was a heap 
of scrap. We examined the engine-room carefully before 
anything had been removed, and the result of that exami- 
nation was to show that everything that could be broken 
| had been broken, and what could not be broken was bent, 
or twisted, or distorted. The intermediate and _ high- 
| pressure engines are quite intact to all appearance. 
| Portions of the rubbing face on the intermediate cylinder 
| have been broken away, but so far as we could see 
there was nothing to prevent the engines working. 
The low-pressure cylinder was cast in one with its 
four valve boxes, the weight of the rough casting being 
about forty-five tons. This cylinder is in fragments: 
Going out to the end of what remains of the tottering 
upper platform, we had before us a great chasm, and 
at the bottom of the chasm an enormous heap of scrap 
iron. Nothing so complete in the way of a breakdown 
|has ever before been seen. The explosion of a great 





STARBOARD ENGINE-ROOM OF THE CITY OF PARIS AFTER ACCIDENT. 





shell might work such havoe in an ironclad. It is 
difficult in the face of such total destruction to form 
any theory as to what gave way first. 

Descending to the crank platform, and crawling under 
and climbing over the heap of fragments, we find some 
curious things. The top cylinder cover seems to be at 
the bottom of everything. The A frames have apparently 
disappeared bodily. The connecting-rod is still coupled 
to the crank pin; the big end intact, but the rod, about 
14in. in diameter in the middle, is bent. The piston-rod 
and crosshead are still coupled to the connecting-rod, 
and lie folded back. The tail-rod is bent like a bit 
of wire nearly in a semicircle. One side of the con- 
denser has been torn out. The tubes are all displaced, 
and a good many of them flattened until they are not 
thicker than the blade of a breakfast knife. The air pump 
levers are literally rolled up like bits of ribbon. On the 
side of a part of the cylinder is a great crack, but the 
metal holds still together in a way to demonstrate tough- 
ness in no ordinary degree. We are puzzled to imagine 
how it has been possible that material so excellent should 
have been so completely destroyed. There is not a broken 


| bar or bolt that does not show that it has only given 


way as the result of the utmost violence. We begin to 
ask ourselves, if a charge of dynamite had been put in the 
cylinder and exploded would it have wrought more havoc. 








516 


THE ENGINEER. 





APRIL 18, 1890, 








But the ruin is not confined to the engine-room; the | 
great screw shaft 2lin. in diameter, and over 100ft. long, | 


has been ripped up out of its bearings from one end of 
the screw tunnel to the other, and then dropped back 
again. All the cap bolts are smashed, and a great rent is 
torn in the bulkhead where the shaft passed through it. 
The hin. steel plate has been bent and buckled like a bit 
of paper. All the horseshoes were torn out of the thrust 
block and scattered over the engine-room. 

The smashing of the condenser was followed by an 
enormous rush of water into the engine-room. 

As to the precise nature of the injuries inflicted on the 


ship by the ruin of the engine, the wildest statements | 


have been made by persons who have written in abso- 
lute ignorance of what really took place. 
journal told its readers that a large portion of the cylinder 


had gone clean through the bottom of the ship. Now, | 


in point of fact, nothing went through the ship. What 


happened engineers will have already pretty well | 


gathered from what we have said. The condenser lies 
low in the ship, considerably under the water-line. It is 
supplied by Gwynne’s centrifugal pumps, drawing water 
through a copper pipe nearly 2ft. in diameter. The pumps 
and the condenser were wrecked, and the water, of course, 
rushed in like a cataract through the broken pipes. At 
the time of the accident there were three men in 
the engine-room, one on each platform. The man on 


PORT ENCINE ROOM BULKHEAD 


One sober | 


| 

It is impossible to see what has taken place in the 
starboard engine-room of the City of Paris and not con- 
| clude that she is an enormously strong and safe ship. 
| Nothing so bad ever occurred in an engine-room before. 
It is impossible, indeed, to imagine that any thing worse 
can ever take place; yet the skins of the ship were un- 
|injured. Not a single rivet has been started in the 
| hull. Not a life was lost; no one was hurt, save one 
engineer slightly scalded. The ship has borne a test of 
| absolutely unexampled severity, and she has come through 
| the trial to perfection. The Inman and International 
| Company is to be congratulated on possessing a vessel 
which has now proved herself not only to be the fastest, 
but the safest ship afloat. She has beaten the record in 
the matter of speed long since; she has now beaten the 
record in the sense of going through perils unscathed. 

Our engravings give a good idea of the appearance of 
| the engine-room. They have both been taken from 
above, the camera being pointed down the engine-room 
skylight, so that the orifice is seen in plan, as it would 
appear to anyone looking down through the skylight. 
With a little trouble various portions may be recognised. 
The most prominent thing is the apex part of the cylinder 
with two valve boxes attached; this lay partly propped 
up against the after bulkhead. Near the bottom of the 
engraving is seen the crank and the big end. The con- 
| necting rod is bent, and doubled back on it is seen the 
piston-rod, with the collar 
to which the piston was 
bolted. The tail rod is 
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bent nearly to a semi- 
circle, and lies under the 
fragment of the cylinder. 
The A frames were broken 
off short at the bed-plate, 
and are found under the 
heap of scrap. The great 
puzzle is how did the 
screw shaft lift? The 
cap bolts are broken on 
low-pressure main bear- 
ings, but the crank shaft 
is not broken, and the 
forward bearings were to 
all appearance intact. 
Thus, then, the inboard 
end of the screw shaft 
was tied down by the 
crank shaft. The outer 
end was tied down by the 
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the lower platform was standing close to the after 
end of the condenser, and had a miraculous escape, 
one of the largest portions of the cylinder very 
nearly catching him in its fall. He fied for his life 
past the condenser. If he had remained he would have 
been drowned. He had no time to close the Kingston valve, 
even if he could have got at it under the débris. This, 
then, accounts for the flooding of the starboard engine- 
room. The tail rod of the low-pressure engine was 
driven through the bulkhead between the two engine- 
rooms, tolerably high up, making a nearly circular hole 
about a foot in diameter. A heavy longitudinal shelf piece 
lying some eight or ten feet above the crank platform 
strengthens the bulkhead. Just under this a large ragged 
rent was torn, by what it is impossible to say. An 
attempt was made to stop both these holes with mat- 
tresses, held up with shores; but these did no good. It 
was almost impossible to get at the hole under the shelf 
piece, and it was the worst of the two. The engineers 
did all they could, but they were ultimately driven out of 
the port engine-room by the rising water. The screw 
shaft was, as we have said, ripped up out of its bearings 
from end to end, and then it dropped again; but in the 
lifting it tore up the after bulkhead and left a large aper- 
ture, through which the water rushed, filling the dynamo- 
room and screw alley. Nota drop of water got into the 
boiler-room. 

The rush of steam into the engine-room was, for a 


moment, tremendous, but the instant the engines stopped | 


no more steam could escape save that which might leak 
past the slide valves and pistons of the high-pressure and 
intermediate-pressure cylinders. The engineers rushed 
into the engine-room and screwed down the stop valve 
with commendable courage and promptitude. 

Our readers will naturally ask us to what we attribute 
the breakdown? That is a point on which we prefer to 
reserve all expression of opinion. 

The ship has been taken into dry dock, and as the 
water left her it became apparent that the outboard 
length of shafting must be broken, as the coupling had 
broken through part of the casing, and the propeller had 
slipped aft 15in. Some of Messrs. Lairds’ men were left 
to get the cover off to enable the surveyors to make their 
inspection on Friday morning, but about one a.m., while 
they were engaged at this work, the forward end of the 
shafting fell down to the bottom of the dock. The strain 
on the bracket, which had become worn down was too great 
for it to sustain, and it broke, letting the other end of the 
shafting, with boss and blades, down to the bottom of the 
dock. The weight of the whole of this would be upwards 
of forty tons. 

This breaking of the shaft at sea released the en- 
gines, and thus perhaps caused the terrific result in 
the engine-room. By the fall in the dock, one of 
the manganese blades is doubled up in an extraor- 
dinary fashion, without showing the least crack. The 
other one has cut through the wood of the gridiron 
as if it were a piece of cheese. The third one stands up 
uninjured. It is now plain that the brass liner of the 
propeller shaft split, and gradually ground down, and 
with the filings from the brass wore out the lignum 
vite bush, thus letting the shaft down on to the bracket, 


stern bush, and yet all 
the caps on the screw 
alley have been ripped up. 
| The second engraving is taken from a somewhat dif- 
| ferent point of view. Instead of the camera being 
directed vertically downward, it was used from one end 
| of the skylight, and thus the line of sight is, though 
| slightly inclined, more horizontal than is the case with 
the other engraving. We do not believe that engravings 
| of greater interest have ever been published, and engi- 
| neers will not, we think, be slow to recognise the liberal 
and judicious policy followed by Messrs. Richardson, 
| Spence, and Co. in placing the photographs at our dis- 
| posal. The company has nothing to conceal, and no 
desire to invest the extraordinary accident with mystery. 
As to the cause of the accident, experts in Liverpool 
are satisfied that something did not give way first in the 
engine, but that the sequence of events was as follows :— 
The brass liner on the tail shaft burst; then the lignum 
vite strips were torn out, bringing metal to metal; then 
the tail shaft ground away the liner in the steam jacket ; 
then the steel shaft ground away itself and the bracket, 
and the shaft dropped ; then the continual bending action 
which took place resulted in the shaft breaking just when 
it came out of the steam tube; then the engines raced, 
with the result shown by our engravings. At present we 
neither accept this theory as sound nor dispute its accu- 
racy. When everything has been cleared out of the ship 
and nothing remains to be discovered, it will be time 
enough to express an opinion. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RAILWAY SPEEDS. 


Sir,—In answer to ‘‘ E. B. D.’s” letter in this week’s ENGINEER 
—April 4th—I say, (1) it is not necessary, in my opinion, for me 
to have read, or indeed heard, of Mr. Rous-Marten’s ‘‘ Report,” 
to enable me to write on railway speeds, inasmuch as I simply 
commented on an extract which ‘‘ E. B. D.” himself gives and is 
responsible for. The quibble about book and report is too trivial 
to need further notice than to say that most official reports I have 
seen have been in book form, and consequently were books, 
although, of course, all books are not necessarily reports. (2) 
As to the particular trials mentioned, my comment was not to 
imply that those trials and their results were incorrect data, but 
rather what I consider “E. B. D.’s” erroneous deductions 
therefrom. That is to say, that though the trials may have been 
accurately described, yet it does not follow because a Great 
Western Railway broad gauge engine cannot attain above a 
certain speed therefore no other engine ever has or ever shall 
attain. At least, this is the only construction I can put upon 
“E. B. D.’s” curious doubting the quite recently published 
run of the North-Eastern compound in THE ENGINEER, which 
I am sure you would not have published had you not 
known it to correct and authentic. (3) As to trustworthy 
records. Starting with the hypothesis that eighty miles an hour 
have never been accomplished on the broad gauge, we will confine 
ourselves to two of our principal Northern lines, viz., the London 
and North-Western Railway and the Great Northern Railway. If 
facilities were allowed, nothing could be more easily proved as to 
the highest speed ever attained, by looking into the time-books 
carefully kept in each block signal box. J very much doubt, 
though, whether the companies in question would grant that 
much-to-be-desired boon. If they would, the matter could be set 
at rest for ever, as the distances, cabin to cabin, are well known, 
and the times of all trains being booked at whatever hour of the 
day or night they pass the respective blocks, the matter is an 





and wore it so much that when the weight came on it it 
was unable to sustain the strain, 


extremely simple one. This would be, I think, even to “‘E. B. D.,” 
a trustworthy source or record, Otherwise, the difficulty of 


——————:_ 
establishing beyond cavil any stated run is almost i 
a sceptically-inclined person can always meet one’s statement ta 
a bland non possumus, ‘I will endeavour, however. to pe 
‘*E. B.D.” IT have before stated that I travelled for years anf 
1000 miles weekly, during which time I had—seldom attained 
nowadays—facilities for observing s; s, &c., both on the —_ 
plate, brake van, and way? ed coach, in ordinary traius, s bee 
trains, &c. Kc, For a long time I kept a record of the best — 
but, unfortunately, my pocket-book was mislaid or stolen son? 
time back. However, I sent a copy of one run in a ne 
to THE ENGINEER —signed “Fair Play” —a few years be “4 
in which, if I remember rightly, we were discussing” 
very similar subject—“ High-speed “Engines.” If my vo Flas 
serves me truly, between Cheddington and Leighton we mn 
running over eighty miles an hour for a distance of four and o-halt 
miles down Tring Bank. I have not the date unfortunately 
but I believe it was in 1882 or 1883. The engine was on 
of Ramsbottom’s Lady of the Lake class; outside cylinders, 
l7in, by 24in.; diameter of driving wheels, 7ft. 6in. I haye time 
after time run from Tring to Willesden in twenty-four minutes, a 
distance of twenty-six and a-quarter miles, and this with one ‘of 
Mr. Webb's coupled engines; several times in twenty-three minutes 
three times in twenty-two minutes, with MacConnell’s Bloomers. 
and once in twenty-one minutes, with engine 998, Una by name: 
also one of MacConnell’s Bloomer class, the fastest time I have 
ever taken in along run, These runs were between the years 1879 
and 1885, as by referring to the cabin time-books could be proved 
without doubt. The late station master at Willesden used to 
assert that one night a certain driver, who at that time regular| 
brought the 7.3 p.m. from Rugby 8.45 into Willesden, was weed 
‘twenty-two minutes late from Rugby, with fifteen coaches on. He 

Tring at 8.26, only eleven minutes late, and ran from there 

to ae up at Willesden in nineteen minutes, or at the rate of 
82°89 miles an hour, being right time to the second. I knew the 
driver years after that run was made, and have been on the foot. 
plate with him, and knowing him I cannot doubt but that it is true 

he runs I have given above were all made by him witha Bloomer. 
7ft. driving single wheels, 17in. cylinder, and 24in. stroke, and 
used to blow off at about 150 Ib.; the cylinders were inside. He 
has frequently run from Rugby to London—Euston—eighty-two 
and three-quarter miles, under the hundred minutes, with loads 
ranging from twelve to twenty six-wheeled coaches, averaging 
about thirteen tons each, and stopping for tickets fully three 
minutes at Willesden. In those days we had no brake to speak of 
that is, it was not allowed to be used except in emergency, so we 
had to pull up with the ordinary tender hand brake, and perhaps 
three vans worked by the guards. Frequently we had to shut off 
steam passing pgs two and a-half miles away from the junc- 
tion, and it took us all our time to stop on wet nights. This shows 
what a truly terrific rate we were running at. It takes a good deal 
to startle me as regards high speeds, but this particular driver used 
to almost unnerve me, such was the pp er pace he used to go, 
It must be remembered that Tring to Willesden is practically all 
down hill. I regret that for obvious reasons I must withhold’ this 
driver's name, as several well-known engineers could substantiate 
the above, and I doubt not other runs as fast, if not faster, made 
by this man, as he was well known. 

As to the difference of stroke between Great Northern Railway 
and Great Western Railway, to be fair one must not forget the 
great difference of steam — as used by the Great Western 
Railway years ago, which I think would fully account and compen- 
sate for the Great Northern longer stroke, and the pressure used 
by the Great Northern Railway. 1 will only give one other 
example, though I could enumerate several others did space permit. 
On the 3lst of December, 1889, with the 1.15 p.m. ex King’s 
Cross to Leeds we ran from the 103} mile post to 1034 in 11? 
seconds, and the next quarter mile in 11} seconds barely, or 
80°35 miles an hour. From the 100 miles to passing Grantham we 
ran in four minutes twelve seconds five and a-quarter miles, about 
seventy-five miles an hour. Unless ‘‘ E. B, D.” uses a stop watch, 
or has sore other special facilities for taking time, I contend his 
results would be inaccurate, and consequently valueless, An error 
of only one second in timing quarter miles means an error of about 
five miles an hour at that high speed. I think I have fairly esta- 
blished my case, viz., that eighty miles an hour and over has been, 
and is done, on other lines than the “ played out” broad gauge, 
and that because the broad gauge can not, if it cannot, exceed 
eighty, it is ‘‘ hopelessly incorrect, and, I may add, absurd,” for 
anyone to assume that other engines cannot. If I only had the 
recent case, given in elaborate detail, of the North-Eastern com- 
pound in THE ENGINEER a month back, to fall back on, that in 
itself would be sufficient to prove that eighty, eighty-six, and 
ninety miles an hour can be and has been done. Its source is un- 


peachable in my oy On that fact 1 am content to rest 





my case. 

“*E. R.” appears to have taken offence at my plain speak- 
ing in a recent issue, anent railway speeds. Among other 
things he accuses me of inexperience. Surely I am the best 
judge of that. I can only repeat that I have travelled for years 
over a thousand miles a week, both in the train as a passenger, on 
the foot-plate of the locomotive as a privileged person, and also in 
the guard’s brake. If that does not constitute experience as to 
the limits of s , with various weights and under varying cir- 
cumstances, I should very much like ‘‘ E. R.” to tell me what does, 
I must respectfully decline to follow ‘‘E. R.” any farther as 
regarding his personal remarks, As to his curious contention that 
a train instead of gaining speed would lose it directly steam was 
shut off on a falling gradient, unless very steep, that simply betrays 
that “‘E. R.” has yet a lot to learn of locomotive practice before he 
will be competent to write in such a dogmatic strain as his letter in 
THE ENGINEER—28th March—showed forth, 

It may interest ‘‘E. R.” to know that, in fact, a train if simply 
started on a gradient of 1 in 50, and that gradient was continued 
for fifty miles, the speed attained would be equivalent to that of a 
body equal to the train falling through a space vertically of one mile, 
and the ultimate speed would be in this case—not taking into account 
friction or windage—686 miles per hour. If on the same gradient 
a sagt se the beginning at sixty miles an hour, at the finish of 
the ient it would have attained a speed of nearly 1000 miles 
an hour, and in both these cases steam would be shut off from the 
commencement of the gradient. 
To conclude, miles and miles of down gradients are run without 
steam by nearly every express in the kingdom every ef as the 
drivers have found by experience that speed is accelerated thereby 
with greater ease than if steam had been kept on. The steepness 
of the gradient has nothing to do with the subject in ‘‘E. R.’s” 
way of arguing. It is simply this, an easy dedine takes you a 
longer time to attain a given "4 than a sharp descent, though 
you attain the speed required on both eventually—it is only a 
question of time. SPEEDY TRAVELLER. 
3, Botanic-grove, Clint-road, Liverpool, 

April 15th, 


_A PROBLEM IN TRAIN RESISTANCE, 


Srr,—I have been studying with interest your suggestive and 
interesting article in the number for March 14th, entitled “A 
Problem in Train Resistance;” and there has occurred to my 
mind a solution of the problem so simple and obvious as, in of 
opinion, to remove entirely the temptation to deal unfairly wit 
the overpowering primd facie evidence in support of the para- 
doxical proposition that under certain circumstances the resistance 
of a railway train decreases as the speed increases. 

We know that a train moving at considerable velocity carries 
along with it a great body of air. Just as a projectile fired near 
a ship’s deck has a tendency to tear up the planking by the air 
carried along with it, so the aérial environment of a rapid train 
has a tendency to sweep in or sweep over the unwary visitant or 
official who ventures too near to the edge of the platform. This 





airy envelope or covering must have a material influence in deter- 
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ie it of atmospheric resistance, as it is not the train 
mining gh ore that pastor sae the resistance, but the train 
mre — up or ewathed in what may be considered the lubricating 
wrapP frictional medium of a mass of air, In fact, to make a 
pi Mees aes of an expression which our American friends conceive to 
oobee » height of hyperbole, at very high velocities the air sticks 
be ‘ aa closer to the train, and renders it more and more like a 
closer sed thunderbolt.” The use of air as a lubricant for ships’ 
eis an old idea, though I do not know that it has ever been 
ee aan an idea; but at any rate, the use of air in some such 
pod ity is sufficiently familiar to suggest the idea that in the case 
ae the resistance of railway trains—the air, itself hur- 
” F dene with the train at the higher speeds, may have the 
virtual effect of an improved atmospheric lubricant, and may 
sjiminate a sensible part of the resistance, 


Kingshorn, Scotland, April 9th. ALEXANDER SWAN, 





NORTH-WESTERN COMPOUND LOCOMOTIVES, 


gir,—Some few weeks ago Mr. Webb rather startled the loco- 
motive world by stating that he had run one of his new compounds, 
the Teutonic, no less than 1200 miles without dropping fires. I now 
send you some details of a performance done by an earlier class of 
compound, which performance may fairly take rank as the finest 
iece of uphill running ever authentically recorded on an express 
journey in England. To leave Carlisle and stop on Shap Summit 
_9]5ft.—31} miles, in 35 mins. 41 secs., up long banks of 1 in 125, 
is a feat which is rarely even approached on other railways, 


West Coast 85 Hours Scotch Express. —12.23 p.m. ex Carlisle, 














Stations or mile-posts. | bec Remarks, 
™ ga w= Ss 
Carlisle . --| 12 23 80 | 
Wreay .. «+ ss se ee | 12 30 8 | 
64 post (from Lancaster) 12 30 21 | 
63 3s <6 4 ¢4] oe Bee 
ar - 12 32 84 Engines—1529 Cook. 
Southwaite .. of 2 ee 510 Leviathan. 
0. 12 34 41 | 
59 - 12 35 45 Load—Equal to 16 coaches, 
Calthwaite .. 12 36 27 
{alae 12 36 49 Weather—Fine. 
57 12 87 4 
66. 12 8&8 57 
$5. 12 39 55 
a4 12 40 37 
13 12 41 OO 
ae 12 42 SS | 
Penrith .. 12 43 42 | 
me as 12 48 S47 Nores:— 
00 12 M'ls. ch. M. 8, 
49 12 | Carlisle to 
48 12 Penrith... 17 70in 20 12 
47 12 Penrith to 
40 12 Summit.. 13} mls.in 15 29 
45 l2 
44 12 | Carlisle to 
43 12 Summit.. 31] mls.in 35 41 
42 l2 3 
41 12 5 6 
40 12 56 «#17 
39 ee ee ee 12 5&7 23 
Shap Summit stop, "i WO 


detach pilot 


~ April 14th. -. 





A CONTINUOUS SOUNDING MACHINE, 


sirn,—The enclosed sketch illustrates a new thing not yet before 
the public, and it occurred to me that it might interest your 
readers. The history of nearly all stranding disasters is practically 
this, viz.—‘‘ Weather thick nl ay overcast ; no observations could 
be taken, no land or lights seen, took a cast of the lead at mid- 
night, another at one a.m., and orders were given to keep the lead 
going every hour, but at 1.30 ‘look out” reported land, or 
breakers ahead. Engines reversed and helm put hard over, but 
notwithstanding, vessel took the ground, &c.” 

Now, with Sir W. Thomson’s machine it is ible to take a 
sounding every quarter of an hour provided Fs are plenty of 
spare hands, but even then a vessel travelling twelve knots per hour 
has gone three knots in the interval, and might have got ashore in 
the meantime, as actually happened in the case of the Malta, where 
they had been sounding repeatedly beforehand, and were in the 
act of taking another, when the vessel ran ashore. 
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In nearly all dangerous shoals, &c., there is generally fairly deep 
water within a couple of miles, or less—often less than a mile. 
In this machine the object is not only to take a single sounding if 
wanted, but in thick weather to let the sinker down toa safety 
limit, according to locality, and thus it becomes a continuous 
sounder, so that the vessel cannot pass that limit without being 
warned instantly. The sinker is practically a kite inverted, it is 
made chiefly of wood loaded with metal, so that its weight equals 
the bulk of water displaced ; thus the effects of gravity ip oy 
nated, and so variations of speed do not affect the vertical depths 
at which it tows. Its steadiness in action is owing to its form 
being a V shape, and also the upper part being lighter than water, 
while the lower is heavier ; it has a quick righting tendency, and 
does not alter, as the centre of gravity in water is somewhere about 
U G, very nearly at the bottom. hile the vessel is going at any 
speed this sinker can be let down to a known depth, and can be 
towed any distance at that fixed depth, until the bottom shallows 
to such limit of safety, when the sinker upon striking bottom frees 
itself and rises to the surface, simultaneously giving a warning on 
board. The dial-plate of the counter of the winch on deck is 
graduated to register the vertical soundings attained by the sinker 
concurrently as the line is paid out, consequently the sounding is 
known instantly on board without waiting till the sinker is hauled 
in. It is also graduated for use with the ordinary lead if wanted. 

3, Douglas Villas, Streatham-common, S. H. JAMEs, 

April 9th, 


AIR BLAST FOR MARINE BOILERS, 


Sir,—I presume the air shafts fitted to the decks of warships, in 
cennection with the fans, have an internal tube, over which is 
placed an external tube having a solid end at the top, the combi- 
hation forming an annular ring, the air ascending the annular 
erase, and descending the internal tube leading to the fan. The 
gga ite system of blast seems to be entirely ignored on board 
Ship. So far back as 1851 the Cowlairs locomotive shed was fitted 
= a suction fan and pipes, with sliding pipes that could be 
dropped over the chimneys of the locomotives. The fan was driven 
With a belt, and acted very well in urging the fires when kindled, 
80 much so that the troughs or pipes soon became charred, being 





made of wood, This plan may be termed the suction principle. I 
opine all stokeholds should be kept cool ; and dull-burning coal 
should have a plentiful supply of air injected into closed ashpits, 
It is useless to think of a steam blast being applied as in the 
locomotive to marine funnels, Will an air blast act in a similar 
way! If so, then lead the expelled air from the fan up the funnel, 
with a suitably contracted flat orifice. The air may be split and led 
into the closed ashpits, having a valve or damper to each, which 
should be shut in the act of firing or cleaning out the furnace, thus 
preventing a rush of cold air through the tubes. This is as near 
an approach to the locomotive system as I can think of. The 
expansion and contraction of the inside fire-box of the loco- 
motive boiler does not affect the tubes nearly so much as the long 
furnaces of the marine boiler, as they must contract or expand 
more or less—corrugation or otherwise—when a rush of cold air 
enters the furnace or vice versa, When my fires are dull, as the 
gallant Admiral would say, it is necessary to urge them, but not 
beyond what is done daily in all first-class vessels in the mercantile 
marine. Ros Roy, 
April 15th, 





THE REACTION OF JETS, 


Sir,—Permit me to thank Mr. Bower and Professor Unwin for 
their letters, which have completely cleared up my difficulty. 

Professor Unwin attributes the whole of my troubles to my bad 
drawings. I submit that the drawings have no more to do with the 
matter than drawings have to do with a proposition in Euclid. 
Let me quote the following statement from Weisbach: ‘‘ The 
reaction of a horizontal stream is equal to the weight of a column 
of water whose cross section is that of the stream, and whose 
weight is double that—2 4—due to the velocity.” 
gather from this that the form of the opening through which the 
water escapes has anything to do with the matter. I only cite 
Weisbach because it happens that his book is the first I laid my 
hands on. But precisely the same statement is to be found in 
every text-book of hydraulics. 

Professor Unwin and Mr. Bower now show that the proposition 
is entirely misleading ; and that 2 4 has been lugged in, neck-and- 
heels, for some inscrutable purpose. It has really no more to do 
with the facts than the distance of the sun from the earth has. 
The real fact is, that the virtual area of a properly constructed jet 
is just twice the apparent area; and that the area of unbalanced 
pressure is consequently twice the apparent area. Now, why on 
earth is not this put into simple language, so that it can be under- 
stood at once, instead of being wrapped up in an envelope of 
mystery ? 

I should very much like to know who it was that first made the 
assertion that the reaction was = 2/. I cannot find it in Rankine. 
I have no doubt that someone thought he had done a very clever 
thing; put a proposition into very neat language; regarded it 
as quite a discovery that the reaction was = 2/, just as certain 
minds are delighted when they discover an appropriate anagram. 
Is it too much to hope that in future text-books Professor Unwin 
will exchange the misleading proposition, and let us have the facts 
in simple, intelligible language, such as that he has used in his 
letter ’ OLD STUDENT. 

April 7th. 


No one can 





THE LOUISVILLE TORNADO. 


Sir,—The cyclone that devastated the city of Louisville, Ky., 
U.S.A., on the 27th March, 1890, and plunged so many families into 
mourning, was undoubtedly a most formidable visitation and a 
startling evidence of the destructiveness of Nature’s forces, 
and of man’s insignificance. Its appearance as it neared the 
doomed city was of the usual funnel-shaped cloud, of inky black- 
ness, having its tail or narrow end in proximity to the earth, 
and emitting snake-like flashes of lightning accompanied by an 
ominous roaring sound, The increasing frequency of these extra- 
ordinary atmospheric disturbances, the suddenness of their 
approach, and the uncertainty of their location, engender lively 
apprehension, and appeal to the scientific intelligence of the 
civilised world to devise means for averting their death-dealing 
effects. 

An examination of the ruined district demonstrated that several 
buildings—Fort Nelson in particular—withstood the greatest 
violence of the wind, and that these buildings are of solid and 
substantial construction. The art of building, though theoretically 
developed to a high degree of complexity and perfection, is practi- 
cally deficient in stability and subservience to the safety of life. It 
is a big subject, and in view of such a heart-rending calamity as that 
referred to, a few queries and suggestions thereon will not be 
irrelevant, and may be useful. 

In constructing a building, it seems to me that the element of 
safety from atmospheric pressure should be the first and enforced 
consideration, and its utilitarian design subordinated. Walls of 
brick or stone should be solid from foundation to roof, and of 
proper thickness throughout. The cement used should be the 
very best that can be produced, so that the component parts of a 
wall will adhere tenaciously together, and thereby form an elastic 
but stable surface. Inside walls should be made substantially in 
the same manner, and arranged to the best advantage for resisting 
the thrust of the outside walls to which they should be ultimately 
united. Bonds of a suitable kind, such as hoop iron, tie bolts, &c., 
should tie the brickwork together in all directions. Floor joists 
should be built into the walls in such a manner as to constitute ties 
to the outside walls for resisting the tendency of the latter to 
collapse outwardly from internal pressure, as occurs in cyclones ; 
the whole forming a compact, interdependent structure, so that 
when one part was subjected to extreme pressure the strain would 
be distributed through the other parts, and resisted to the best 
mechanical advantage by the entire building. 

It is presumed that the above essertials of good building are 
thoroughly understood by architects and others; but are they 
carried out in practice, especially in America, except in special 
classes of buildings? Is it not notorious that in many ordinary 
buildings walls are made too thin, and the cement used of a cheap, 
inferior, inadhesive quality? Are not inside walls generally so 
thin and badly joined to the main walls as to be useless as an 
element of strength? Are long tie bonds used between the back 
courses to any extent? or floor joists utilised as ties ? 

It behoves the public to be alive to these matters, and to see 
that the buildings which house their families are of the best pos- 
sible materials and construction for resisting extraordinary actions 
of wind, 

In conclusion, I agree with one of your contemporaries in this 
city, ‘‘ that it is possible to erect structures that will escape the 
most furious visitations ever known in this country.” 

904, Olive-street, St. Louis, Mo., EpwWarD W. FURRELL. 

April 4th. 


STORM WAVES AT JERSEY. 


Srr,—In reference to an article in THE ENGINEER of April 11th last, 
on the harbour works at Jersey and their behaviour during a storm 
on January 28rd, the observations on the wave action therein 
seem to suggest comment. The solid green seas over-launch- 
ing them are noted at 10—15ft. high, and the spray therefrom 
attained an elevation of 100ft.; from what datum, however, is 
not stated. However, these estimates would give Channel waves 
of over 10ft. high and 200ft. in length or interval, a recognised 
dimension. The gale from the W.S.W. to W.N.W. may be esti- 
mated then at the Beaufort scale of 8, and blowing at the rate of 
forty-eight miles an hour, with a pressure of 12 1b. to the square 
foot. Further, the waves themselves would be estimated to have 
travelled at the rate of sixteen miles per hour, or 1400ft. per 
minute, and that there would have been seven waves passing each 
minute at the rate of 23ft. per second each. 

It would have added to the scientific interest of the communica- 
tion if notes had therefore been given of the action of the wind in 





figures at the same time by anemometers, plate or cup, in order to 
promote the advancement of marine meteorology. G. B. 
Manchester, April 16th. 


COAL CONSUMPTION ON P. AND 0. STEAMERS. 

Sir,—I should be glad if Mr. Manuel, or any of your readers 
who may know, would tell me if there is not some error in the 
table published in your last issue, giving the sea performance of 
the P. and O. vessel Oceana. The I.H.P. is stated to be 7000, and 
the consumption of coal per day 83 tons; this represents a con- 
sumption of 1-1lb. per hour per I.H.P. Should the figures be 
correct, Mr. Manuel would confer a favour on all engineers by 
publishing the particulars of the runs when such a result was 
obtained, ‘ 

The carefully conducted trials of the triple expansion engines of 
the s.s. Meteor showed there was an expenditure of 2°0lb. per 
hour per I,H.P.; and I think it is. the experience of most marine 
engineers running triple expansion engines at the present time 
that the consumption rarely falls below this amount, and is fre- 
quently much higher. R. 





TALL CHIMNEY CONSTRUCTION. 

Sir,—I notice in THE ENGINEER of April 4th a letter from 
“J. B. B.,” dated March 31st, asking your advice as to chimney 
building. I remember, upwards of forty years ago, seeing the 
finest specimen of brickwork, a chimney capped with a cast iron 
top, at Mr. Nasmyth’s Bridgewater Foundry, Patricroft. I may 
say I never saw a more graceful and elegant piece of work of that 
kind, either before or since. It would be designed by Mr. Nasmyth 
himself at the creation of the Bridgewater Foundry. Your corre- 
spondent would do well by dropping a few lines to that place. If 
the chimney, with its top of cast iron, is still standing, that would 
be a very satisfactory answer to the question—at least, I should 
think so. Wo. SYKES, 

St. Peter’s Works, Newcastle-on-Tyne, 

April 10th. 








CLACTON-ON-SEA Prer.—The widening of this pier is now being 
proceeded with. For 870ft. from the shore end, the width is to be 
increased from 12ft. to 30ft., and for the next 225ft. from 13ft. to 
90ft., on which latter a pavilion to accommodate 700 visitors is to 
be erected next autumn. The deck area when the alterations are 
completed will be two and a-half times greater than it is at present. 
Extra stairs, and other facilities for boating, &c., will be provided. 
The widening will be finished in the course of a few weeks, in time 
for the use of visitors next summer. Mr. W. R. Kinipple, M. Inst. 
C.E., is the engineer, and Messrs. Meats Brothers, of Nottingham, 
are the contractors. 

LEEDS ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN. 
—The annual general meeting for the election of officers was held 
at the Wheatsheaf Hotel, Leeds, on Thursday evening, the 10th 
inst. In the absence of the President, Mr. J. C. Moorhouse, 
owing to ill-health, the chair was occupied by the vice-president, 
Mr. Thompson Craister. The following officers were duly elected: 
President, Mr. Alfred Atkinson ; vice-president, Mr. Thompson 
Craister; hon. treas., Mr. Robert Lupton; librarian, Mr. 
Casperson ; committee, Messrs. A. Towler, J. Bowers, T. Har- 
greaves, and J. C. Moorhouse, vice, Mr. Atkinson ; auditor, W. C. 
Scriven; hon. secretary, Mr. Joe A. Tempest, 45, Lofthouse- 
place, Leeds. 


THE PANAMA CaNaL.—At the drawing of Panama lottery bonds 
on the 15th inst., M. Monchicourt, the official liquidator of the 
Panama Canal Company, announced that the report of the Com- 
mittee of Inquiry would shortly be published, but said that there 
could be no question of arresting the process of liquidation in 
order to form a new company for the completion of the canal. The 
past must be clearly repaired. A new company, founded and ad- 
ministered by men of firm character and integrity, and directed by 
practical men of experience, could alone inspire confidence. M. 
Monchicourt did not consider the realisation of the conception to 
be impossible, and thought that the financial support, which might 
be considered as already obtained, would afford powerful assistance 
at the requisite moment when the situation should have been accu- 
rately defined by the reports of the committee. 

CIviIL. AND MECHANICAL ENGINEERS’ SocieTy.—An ordinary 
meeting of this Society was held at the Westminster Palace Hotel 
on Wednesday, April 16th, Mr. Henry Adams in the chair. A 
paper wasread by Mr. Ambrose A. Myall, A.M.1.C.E., on “‘ Recent 
Improvements in Dredging Machinery.” The author stated that 
dredging appliances might be divided into three classes—bucket- 
ladder dredgers, dip or grab bucket dredgers, and sand pumps 
dredgers. The first being divided again into dredgers emptying 
into barges and hopper dredgers conveying their own spoil, compari- 
son was drawn between the bucket-ladder and the dip bucket 
system, and attention was then directed to the superiority of the 
hopper dredger system over the fixed dredger with barges, and 
tables were given showing the great saving in cost effected by the 
use of the former. Diagrams of the Melbourne and Kuphus were 
exhibited and described as being typical vessels illustrative of the 
two types. A description was given of some of the more import- 
ant improvements in the details of construction in bucket-ladder 
dredgers introduced in the last few years, and diagrams were 
shown to illustrate these. Some allusion to the subject of sand 
pumps dredgers concluded the paper. 


THE METEOROLOGICAL SocrETy.—At a meeting of the Meteoro- 
logical Society on Wednesday, a paper was read on “‘The Cold 
Period at the beginning of March, 1890,” by Mr. C. Harding, 
F. R. Met. Soc. At the commencement of the month a rather 
heavy fall of snow was experienced in many parts of England, and 
very cold weather set in over the Midland, Eastern, and Southern 
districts, the temperature on the 3rd and 4th falling to a lower 
point than at any time in the previous winter. The lowest 
authertic thermometer readings, in approved screens, were 5 deg. 
at Beddington, 6deg. at Kenley in Surrey, and Hillington in 
Norfolk, 7deg. at Chelmsford and Beckenham, 8 deg. at Addis- 
combe, 9 deg. at Reigate and Brockham, and 10 deg. in many parts 
of Kent and Surrey. At Greenwich Observatory the thermometer 
registered 13deg., which has only once been equalled in March 
during the last 100 years, the same reading having occurred on 
March 14th, 1845. During the last half century the temperature 
in March has only previously fallen below 20 deg. in three years, 
whilst during the whole winter so low a temperature has only 
occurred in eight years. A ‘‘Note on the Whirlwind which occurred 
at Fulford, near York, March 8th, 1890,” was read by Mr. J. E. 
Clark, B.A. 

CHELMSFORD LIGHTED By ELEcTRICITY.—On Monday night the 
public lighting of Chelmsford by electricity was formally inaugu- 
rated. The light has been installed by Messrs. Crompton and Co., 
Chelmsford. The installation was finished about a month ago and 
has been running since. The wires are carried overhead on posts. 
The three main streets are lighted by means of eighteenarc lamps, 
for each of which the Town Council are to pay £22 10s. per annum, 
and the other streets by 200 incandescent lamps, for each of which 
the charge will be £2 6s. 10d., the total annual cost thus being 
£873 6s. 8d. This is against £768 formerly paid to the gas 
company for 188 lamps. There is to bea fine of 4d. an hour for 
every are lamp which goes out, and 3d. an hour for every incandes- 
cent lamp. A breakdown is provided against by reserve machinery, 
but if the light should fail Messrs. Crompton will be liable to a fine 
of £500. A Board of Trade licence has been applied for by Messrs. 
Crompton. In the clause relating to private lighting the draft 
licence as approved by the Town Council provided for a charge to 
the consumers of 8d. per unit, Messrs. Crompton say that this 
was an error, and that 1s. 4d. wasintended. The Council, however, 
decline to allow the price to be increased to more than 10d., at 
which Messrs. Crompton say they cannot supply it. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of ¢ u 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

Sra AncHorR.— We regret that we are unable to assist you. You can obtain 
provisional protection for £1, and you might then submit your invention to 
shipowners, 

W. H. M.—Furnaces of all kinds make the noise to which you refer. The 
cause is net fully understood, When the air is damp the furnaces of loco- 
motive type boilers will roar and hum so that they can be heard for miles, 
In some cases the noise can be stopped by opening the fire door ; in others by 
closing it. Many persons think that a hole in the fire will cause the noise. 
In point of fact, no one understands the phenomenon, 

T. W. B.—Uatil you can induce the general or professional public to define 
hat the word “engineer” means, no change can be effected. In one sense, 
the man who screws gas pipes together is just as much an engineer as is any 
member of the Institution; in another sense, he is not an engineer at all. 
You will find it quite impossible to propose a definition of the word which 
will be generally accepted as accurate. Until you do, it is vain to say that 
only certain individuals have a right to the title. ; 
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PERFORATED IRON AND STEEL SHEETS. 
(To the Editor of The Engineer.) 

Sir,—We shall feel obliged if you can furnish us with the names and 
addresses of manufacturers of perforated iron or steel plates suitable for 
~ oat stone-breakers, PERFORATION, 

pril 15th. 


HYDRAULIC LIFTS. 
(To the Editor of The Engineer.) 

Sir,—If any of your readers will kindly give the address of an English 
firm manufacturing a lift similar to the Otis elevator, made by the 
American Elevator Company, or any equally effective lift, to be wrought 
by waterworks pressure of, say, about 1001b. per square inch, I shall feel 
obliged, WATERWORKS. 

April Ist. —— 
MACHINES FOR MAKING COTTON WICK. 

(To the Editor a The Engineer.) 

Sir,—Can any reader oblige me with the names of any firms—in 
London preferred—thoroughly experienced in the manufacture of 
machines for the making of cotton wick? The machines would be 
=pees to be constructed on the latest and most approved principles. 

ndon, April 14th, A H. A. B. 
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be made. Tar ENGINEER is registered for transmission § 
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Frederick Bramwell, Bart., D.C.L., 8., Past President Inst. C.E.— 
Friday, 25th inst., at 7.30 p.m., Students’ meeting. Paper to be read:— 
‘Some Applications of Electricity in Engineering Workshops,” by Mr. C. 
Frewen Jenkin, B.A., Stud. Inst. C.E. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 24th inst., at 8 p.m. 
“On a Lightning Guard for Telegraph Purposes, and on the Protection 
of Cables from Lightning,” by Dr. Oliver Lodge, F.R.S., Member. 

LiveRPooL ENGINEERING Socirery.—Wednesday, 23rd inst., at the Royal 
Institution, Colquitt-street, at eight o'clock. Adjourned discussion upon 
Mr. Thos. L. Miller's paper, entitled ‘‘ The Efficiency of Gas Engines.” 

CLEVELAND INSTITUTION OF ENGINEERS.—The meeting announced for 
the 16th is further postponed to Wednesday, the 23rd April. 

Royat Unitep Service InstirvuTion.—Thursday, 24th inst., at 3 p.m. 
“Notes on the Defence of a Modern Fortress,” by Lieutenant-Colonel 
N. L. Walford, h.p., R.A. 

Society or Arts.—Tuesday, 22nd inst., at 5 p.m.—Foreign and Colonial 
Section: ‘The Danuble and its Trade,” by Sir John Stokes, K.C.B.— 
Wednesday, 28rd inst., at 8 p.m., ordinary meeting: ‘‘ Coal in the South- 
East of England,” by Mr. William Whitaker, F.R.S. 

Roya Instirution.—The evening discourse on Friday, 25th inst., will 
be given at nine o'clock by the Right Hon. Sir John Lubbock, Bart., 
M.P., on ‘The Shapes of Leaves and Cotyledons.” Next week at 3 p.m.: 
—Tuesday, the Hon. Geo. C. Brodrick, D.C.L., on ‘The Place of Oxford 
University in English History.” Thursday, Prof. C. V. Boys, A.R.S.M., 
F.R.S., on ‘The Heat of the Moon and Stars”—the Tyndall Lectures. 
Saturday, 26th inst., Captain W. de W. Abney, R.E., on ‘Colour and its 
Chemical Action.” 

Lonpon CHAMBER OF ComMERCE.—Tuesday, 22nd inst., at 4 p.m., in the 
Council Room, to ider the Compani emorandum of Association) 
and Companies (Winding-up) Bills, introduced into Parliament by Sir 
Michael Hicks-Beach—and referred to the Standing Committee on Trade 
—and the Companies Act (1862) Amendment Bill, introduced by Sir Wm. 
Houldsworth.— Monday, 21st inst., at 2.30 o’clock in the afternoon, extra- 
ordinary general meeting, when the resolution which was passed at the 
annual general meeting of the Chamber, held on the 31st March, 1890, 
will be submitted for confirmation, with a view to being adopted as a 
special resolution of the Chamber. At 4 p.m., annual meeting of the 
Electrical Trades Section. (1) Election ot chairman and deputy-chairmen. 
(2) Election of Committee. (3) Labour conciliation scheme—proposed 
Electrical Trades Committee. (4) International Exhibition of Mining 
and Metallurgy, 1890. (5) Other matters. 
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THE BARRACOUTA INQUIRY. 


THE verdict pronounced by the coroner’s jury in the 
Barracouta case is very unsatisfactory. We anticipated 
from the first that it must be so. The entire inquiry was 
intensely technical, and the jury was, of course, from 
beginning to end, in the hands of the experts. In another 
place will be found a full report of the proceedings with 
which the investigation concluded. From that it will be 
seen that Mr. Manuel and Mr. Parker do not agree as to 
the cause of the accident, and the hypotheses of both 
gentlemen do not appear to us to solve satisfactorily the 
riddle presented to them. We have so fully reported 
the proceedings that it would be waste of time and space 
to reproduce any of the evidence here. That evidence 
was elicited by questions put or suggested principally by 
the Assessor and by Mr. Manuel. Unfortunately, both 
these gentlemen came to the inquiry with preconceived 
theories. That such was the case is proved by the 
character of their interrogations. They evidently assumed 
that the boiler was suffered to get short of water, and 
that violent leakage into the combustion chamber suf- 
ficed to cause a back draught, which drove the flame into 
the stokehold. We do not say that this is not the true 
explanation of what took place; but we do say that the 
evidence, as brought out during the inquiry, does not prove 
that it is. Neither the Assessor nor Mr. Manuel asked 
questions the answers to which might have put a totally 
different aspect on the matter. 

We shall first consider the objections to Mr. Manuel’s 
theory. There is no doubt that the water was permitted 
to get low in the boiler during the morning; but it was 
proved beyond question that, when at the lowest, there 
was 3hin. of water over the crown of the combustion 
chamber. Mr. Manuel does not consider this enough for 
forced draught; but according to Mr. Parker the draught 
was not forced at all. There was only 3in. of air pressure 
in the stokehold. Mr. Manuel seems to have forgotten 
that in locomotives there is very seldom more than 3}in. 
or 4in. of water over the top of the fire-box, on the grate 
of which coal is being burned at least twice as quickly as 
it was burned in the Barracouta’s furnaces. If there 
was 8}in. of water over the combustion chamber, there 
could have been no overheating; but all the evidence is 
that there always was 3}in. at the worst. Again, accord- 
ing to Mr. Manuel, overheating caused heavy leakage, 
and this drove the flame back into the stokehold. But it 
is certain that the accident did not take place until half 
an hour or more had passed since the water was seen 
“ bobbing in the bottom nut of the gauge glass.”” What 
was the cause of the delay.? On this point Mr. Manuel 
has no explanation to give to the coroner’s jury. 
Turning to Mr. Parker’s report, we find a terse and lucid 
description of the boilers and arrangements generally. 
Mr. Parker, very properly as we think, does not 
assume that the water was allowed to fall so low 
that the plates were overheated. His theory is that 
the water was lifted off the plates in some way by 
some agency, with, as a result, overheating and 
leakage. We are unable to pronounce any opinions 





concerning the soundness or unsoundness of this 
view, because we do not know on what Mr. Parker 
founds his theory, and this lifting of water off plates, and 
their consequent overheating, is a thing entirely outside 
our experience. If Mr. Parker means, however, that a 
certain amount of foaming took place, by which water 
was driven away from the combustion chamber crown, then 
we are disposed to accept his view as correct. As his hypo- 
thesis stands, we do not understand it, and therefore we 
neither acceptitnorrejectit. So much for the cause of over- 
heating. 
ing took place, and with what result. The evidence is 
singularly inconclusive. The circumstance that no soot 
was found in the combustion.chamber proves nothing. 
The nuts on the bridge stays were slack in the sound 
boiler as well as in that said to have been overheated. 
But for argument sake we may concede that the plates 
were overheated. We are told that the result was 
excessive leakage. Now Mr. Manuel does not attempt to 
show that the water got so low that any of the tubes 
were left dry; but when the boiler was subsequently tested 
with cold water he found scores of the tubesleaking. He has 
made no attempt to connect this leakage with the over- 
heating of the crown of the combustion chamber. It 
would indeed be useless to attempt anything of the kind. 
The tubes were found to be leaky in places where there must 
have been plenty of water over them. That the tubes 
leaked when tested with cold water is certain. That this 
leakage was in any sense or way the result of overheating 
was not proved at the inquest. 

The basis of the theory of Mr. Manuel and Mr. Parker 
is that heavy leakage produced a great deal of steam in 
the combustion chamber, which steam prevented the 
products of combustion from getting into the tubes and 
up the chimney. There was not one scrap of evidence 
adduced at the inquest to prove that during the trial of 
the Barracouta any such heavy leakage took place. 
Several witnesses admitted that leakage was visible, 
but nothing serious. No one asked when the leakage 
was first seen, a point of very great importance. Mr. 
Manuel bases his theory on the fact that when the boiler 
was tested with cold water it leaked heavily. But this 
fact is absolutely no evidence whatever that the boiler 
leaked during the trial. It is perfectly well known to 
engineers that nothing is more common than for a boiler 
to be perfectly tight: during a trial trip or a run, and to 
leak to such an extent that steam cannot be got up in it 
the next time the fires are lighted. The boilers of the 
Barracouta might very easily have gone through the 
whole trial trip without a weep, and Mr. Manuel might 
have been wet through in the combustion chamber a few 
days afterwards when cold pressure was put on. We do 
not say that the boiler did not leak heavily during the 
trial; we do say that there was no evidence adduced to 
the jury to prove that it did. 

For the sake of argument once more, let us concede 
that heavy leakage took place into the combustion cham- 
ber. What reason have we for supposing that this would 
produce a back draught? Notascrap of proof that 
anything of the kind would take place was brought for- 
ward. No calculations were made to show what volume 
of steam would have been produced; nor is there any 
conclusive explanation of the fact that the rush of flame 
into the stokeholds was very short-lived. Mr. Manuel 
thinks the steam resulted from water falling on the fire- 
brick bridge wall, but it is easy to see that red-hot bricks 
will make very little steam. Besides if Mr. Manuel’s 
views are correct, we should expect to find, first low 
water in the boiler, then immediate and short-lived 
overheating of the tube plate and combustion chamber. 
This would be quickly followed by a rush of water into 
the combustion chamber. This would be converted 
into steam, and the steam filling the tubes, would 
cause a pressure in the combustion chamber, and 
the flame would rushinto the stokehold. But, as we have 
seen, there was no such rapid progress of events as this. 
Furthermore, the theory has no foundation on facts 
outside the Barracouta. Mr. Manuel did not attempt to 
say that he had ever met with a case of the kind before. 
Neither he nor any other marine engineer ever saw a 
rush of flame into a stokehold caused by leakage of the 
tubes into a combustion chamber. If this thing really 
did take place, then it has taken place for the first time 
on board the Barracouta. We repeat here what we have 
said before. Mr. Manuel’s explanation may be quite 
correct, but there is a total absence of proof that it is 
correct. 

If, then, we refuse to accept the explanation of Mr. 
Manuel and Mr. Parker as demonstrably true, to what, 
we may be asked, do we attribute the casualty? It is 
quite legitimate that our readers should ask this question. 
Our reply is simply that the evidence brought before the 
coroner’s jury was too incomplete to enable us to answer 
the question. The examination and cross-examination of 
the witnesses was all directed to the one end, namely, to 
obtain support for preconceived theories. We do not blame 
Mr. Manuel or the Assessor for this. A Coroner’s Court 
is an exceedingly lax affair, and Mr. Manuel and Mr. 
Crompton are but men. They very naturally asked the 
questions which ran in their own groove of thought; but 
the result was, in a sense, unfortunate—unfortunate, that 
is because sufficient light was not thrown on the questions 
at issue to enable anyone to form an adequate opinion as 
to whether such a thing might or might not happen 
again. But although we are very much in the dark on 
certain points, we may hazard an expression of opinion, 
which, if it has no other value, will serve to indicate the 
direction which the inquiry should have taken. 

In the first place, then, we agree with Mr. Parker in 
holding that the boiler never was dangerously short of 
water. We agree with him again, if by ‘lifting’ he means 
that a certain amount of foaming took place, and that 
the plates suffered in consequence. In the third place, 
there was no evidence adduced to prove that the buckling 
of the crown plate, such as it was, had not taken place 
on a previous day—a very important point left unsettled. 
Fourthly, we do not believe that any serious leakage 


Next, we have to consider how much overheat- | 0 
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went on while the Barracouta wasrunning her trial. Fifthly, 
we regard the steam theory as not proved, and highly 
improbable. Sixthly, we believe that the rush of flame 
into the stokehold was due to heavy fires and insufficient 
draught. It is quite unnecessary that there should have 
been any explosion in the true sense of the word. The 
funnels of the Barracouta stand side by side, and are 
very short. They are quite inadequate to produce suffi- 
cient draught unaided. Mr. Parker states that the 
air-pressure in the stokeholds varied between }in. and 
jin. No one inquired why the variation took place. 
Was it due to irregular running of the fan engines, or did 
the height of the gauge depend on the condition of the 
fires? Im any case it is certain that the draught was 
quite moderate, and with short funnels it would be very 
easy to set up a back draught in them. Now, every sea- 
going engineer knows that, with short funnels, the 
amount of draught will vary with the direction of the 
wind. If the ship is steering head to wind there will be 
a good draught; if the wind follows her there will 
be a bad draught. We want particularly to know 
whether the ship was steaming head to wind or not when 
the accident took place. We want to know what were 
the atmospheric conditions external to the ship; but on this 
subject little information of any value was brought before 
the coroner’s jury. No one asked any questions in this 
direction, and no one volunteered any particular evidence. 
“Weather fine, sea smooth, light wind from the north- 
east,” and such like statements convey no impression of 
the kind wanted. According to our hypothesis, what 
probably happened was merely the magnifying of a 
very common occurrence. There were heavy green 
fires on in all four furnaces, and an_insuflicient 
supply of air above the grates; then some one 
opened a door, and the air flowing in ignited the gas 
with a jerk, soto speak. There was a sudden increase in 
volume, and the flame was projected from the furnace in 
one stokehold into the other. A back draught was set up 
by induction in the chimney, and this in turn caused the 
recoil of flame into the first stokehold. There is nothing 
novel or recondite about all this. It has long been 
known that when two furnaces deliver into a common 
combustion chamber, unless great care is taken to carry 
up the bridge in the combustion chamber high enough, 
there will be a tendency for the draught in one furnace 
to overcome the other. The striking back of flame when 
there is a heavy fire and a slack draught is well known 
to occur. Not many years ago a locomotive engine 
driver was killed on the London and North-Western 
tailway by a rush of flame returning through the fire- 
door when steam was shut off. The same thing has 
happened both in the United States and in Europe. 

As we have said, we suggest an explanation with doubt 
because we lack information. We possess none but that 
supplied by the witnesses and the experts to the coroner 
and the jury; and long and tedious as the inquiry was, it 
has entirely failed, as we think, to supply information 
sufficiently complete to enable anyone to speak with 
certainty concerning the cause of the catastrophe. This 
is a thing which is, we think, very much to be regretted. 
It is simply, in our opinion, a waste of time to conduct 
any inquiry of the kind before such a tribunal. The 
work of the coroner’s jury should have begun and ended 
with finding how the deceased was killed. With the 
reason why flames came out of the furnaces into the 
stokeholds it had nothing, properly, to do. : 


THE CARLISLE ACCIDENT. 


THE jury which was called together to hold an inquest 
in regard to the fatal accident which took place on the 
4th March last at Carlisle, has given the following 
verdict :—“ We find that the deceased were accidentally 
killed owing to the train in which they were travelling 
overshooting the platform and coming into collision with 
an engine belonging to the Caledonian Railway Company, 
and that such collision was entirely due to the failure of 
the brake with which the train was fitted; we acquit the 
driver of all blame, and are of opinion he used all avail- 
able means at his hand to stop the train; we are further 
of opinion that the London and North-Western Railway 
Company are incurring great responsibility in using a 
brake of such an uncertain and unreliable character.” To 
make this verdict intelligible to our readers, we will state 
the facts as they were brought out at the inquest. 

The accident in question took place with the train which 
left Euston for Carlisle on March 3rd last at 8 p.m. The 
train was fitted throughout with the automatic vacuum 
brake, andit was found before starting that the mechanism 
on one of the vans was out of order, inasmuch as the 
driver could not, when testing the continuous brake, raise 
any vacuum. The night being cold, the officials con- 
cluded that the pipes were frozen, and two or three men 
were instructed to burn some oily waste under the 
different parts of the brake apparatus, so as to thaw it. 
After afew minutes, this expedient proved successful, and 
the proper amount of vacuum was obtained and shown 
on the gauges of the vanin question. The brake was then 
declared to be in working order, and the train started on 
its journey, which, however, was not very prosperous, as 
we shall presently see. On approaching Tring, the brake 
of the same van crept on and refused to come off. A 
signalman noticing that the tires were hot, wired 
forward “ Stop and examine train,” and _ conse- 
quently the train was stopped at the next signal 
box. It was found that the brakes were hard on, 
and the tires of the van red hot. Neither the driver 
nor anybody else could release the brakes; and so, 
not to resort again to the burning of oily waste, and thus 
lose valuable time, the van was taken off. In order, how- 
ever, not to have any further trouble with the automatic 
vacuum brake, it was decided by the officials to con- 
vert the brake to non-automatic vacuum by means 
of a handle on each carriage provided for the purpose. 
The train now proceeded without further trouble to Rugby, 
where a new engine was obtained, and the officials 
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was resumed from this point; the train did not encounter 
any difficulties as far as Shap Summit. 

After the last stop, made to release the pilot engine, 
the train proceeded downhill towards Carlisle ; and, being 
behind time, was no doubt running at good speed. At 
Woodbank, about one and a-half to two miles from Car- 
lisle, the driver wanted to check the speed of the train, 
and he applied the vacuum brake. It did not appear to 
take any effect, and he resorted to the steam brake, the 
tender brake, and reversing the engine. The guards in 
the meantime, noticing the excessive speed of the 
Arain at that point, both attempted to apply the 
vacuum brake by opening the emergency valves in their 
vans, but the brakes did not take the slightest effect. 
Their hand brakes being fully screwed on, there was 
nothing further to be done to stop, and the train dashed 
through the station at some thirty miles an hour, to the 
dismay of the officials, and it finally collided, 400 yards 
beyond the north end of the station, with a Caledonian 
engine. The front carriages were smashed and tele- 
scoped. Four persons were killed on the spot, and a 
great many others seriously hurt. The jury, after having 
called before them a great many witnesses, have given, as 
we have seen, their verdict, that the accident was entirely 
due to the failure of the automatic vacuum brake with 
which the train was fitted. The evidence of the guard 
and that of the driver is to the effect that the brake was 
rendered inoperative by the pipe between the engine and 
tender being blocked with ice, thus making it impossible 
for the driver to apply it on the train. On the other 
hand, the evidence of the guard shows that the vacuum 
in the train was gradually leaking away, so as to make 
the brake practically useless at the moment they thought 
it wise to apply it. Colonel Rich holds that ice is not 
responsible. This however does not in any way rehabili- 
tate the reputation of the brake. Ice or no ice, the fact 
remains that it failed when it was wanted, as has been 
the case with London and North-Western brakes from time 
immemorial. The verdict which has been given is one 
of the strongest which a jury ever put on record in 
regard to railway brakes; and as there are a g 
many other railway companies besides the London 
and North-Western Company in this country who 
use the automatic vacuum brake, they will naturally 
feel the burden of aconsiderable responsibility if they retain 
this same uncertain and untrustworthy brake. There is 
no doubt. that if next winter should again produce an 
important accident, due to a vacuum brake being 
rendered useless on account of frost, there would be a 
strong outcry on the part of the public against the further 
employment of such a treacherous appliance on passenger 
trains. If this accident at Carlisle was the only and first 
case in which the vacuum brake had been found untrust- 
worthy, there might be grounds for the hope that the 
evil could be cured, or that such cases are of such very 
rare occurrence that the public need not necessarily be 
much alarmed. But it is just the reverse of a rare 
occurrence that the vacuum brake is affected by frost, as 
the railway companies who use the brake very well know. 
The returns concerning continuous brakes which they send 
to the Board of Trade contain scores of cases in which, 
on their own admission, the vacuum brake was rendered 
wholly or partly inoperative by frost. On the 21st of De- 
cember, 1886, a preCisely similar accident happened with 
the vacuum brake at the Carlisle station, the report 


.| which the London and North - Western Railway 


fsent to the Board of Trade reading as follows:— 
“ December 21st, 1886. The 8.50 p.m. train from Euston 
ran past the platform at Carlisle, and collided with a 
Midland engine at the north end of the station. The 
vacuum brake failed owing to some ice having formed in 
the pipe.” And on the same day, which apparently was 
a cold one, there were two more cases on the same line, 
viz.:—* December 21st, 1886. The 12.42 p.m. train, 
Carlisle to London, ran past the platform at Nuneaton. 
The vacuum brake failed owing to the pipe between the 
engine and tender being full of ice.” ‘‘ December 21st, 1886. 
The 5.15 a.m. train from Euston was delayed at Crewe, 
owing tothe vacuum pipe between engine and tender being 
frozen up.” Since then sixteen more cases are recorded of 
the London and North-Western Railway in which the 
vacuum brake was affected by ice or water, not counting 
the scores of cases about which the company reports that 
“the cause could not be ascertained.’ We venture to pre- 
dict that henceforward, after the strong verdict now given 
at Carlisle, there will be a great many more cases of vacuum 
brake failures in which “the cause could not be ascer- 
tained.” It is very strange that in this brake, which is 
reputed to be so extremely simple, there are so many 
mysterious actions or inactions of which the cause cannot 
be found. 

Returning to the question of frozen vacuum brakes, it 
is evident that the London and North-Western Railway 
Company was quite aware of the fact that these brakes can- 
not be trusted during frosty weather, and it seems to us 
simple recklessness to persist in using an appliance which 
may at any moment cause an appalling catastrophe. No 
stronger testimony is wanted on this point than that 
supplied by Mr. Webb, who stated very frankly at a 
public meeting, even before the jury had given its verdict, 
that the Carlisle disaster was probably due to the action 
of frost. But Mr. Webb does not stand alone in this 
knowledge. Other railway companies, which also use the 
automatic vacuum brake, have admitted over and over 
agate their reports to the Board of Trade, that the 
vacuum automatic brake is much affected by ice and 
water We find in the official blue books the following 
numbers of cases against the different companies :— 
Great Northern Railway, 38 cases of ice and water; 
Great Western Railway, 12; Lancashire and Yorkshire 
Railway, 51; London and South-Western Railway, 
56; Manchester, Sheffield, and Lincolnshire Railway, 
3; South-Eastern Railway,1; G. S. and W. Rail- 
way, 1; Cambrian Railway, 2; or, including the 
nineteen cases on the London and North-Western 





decided to resort to the automatic system again: The 
brake appearing to work all right this time, the journey 


Railway, a total of 183 cases on record. This is 
surely an amount of evidence against which there 
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is no arguing; and we are not at all surprised at thi 
result, nor would we be even if the list was ten times 
longer, for the principle on which the automatic vacuum 
brake is worked must necessarily lead to a deposit of 
moisture or water in the various parts of the apparatus 
which needs only a few degrees of frost to convert it 
into solid masses of ice, naturally leading to the destrue 
tion of the efficiency of the whole or part of the brake, _ 

The London and North-Western Company has from 
the first taken up a wrong position in regard to brake 
matters. It first patronised the chain brake, which 
caused many accidents, and had finally to be abandoned 
and replaced by a vacuum brake which was neither 
automatic nor non-automatic—a sort of between thing— 
simply because the authorities on that line did not want to 
follow the lead of the Board of Trade, who had laid down 
the well-known conditions which a good continuous brake 
should fulfil. As was to be expected, this half-hearted 
vacuum brake caused again a good many accidents, and 
the London and North-Western Railway had to abandon 
it in its turn, and it was then converted into the automatic 
vacuum brake, which came to grief at Carlisle. We shall 
with interest watch what will be the next move of the 
London and North-Western Railway, as well as that of 
other railway companies using vacuum brakes, because 
they will most likely be prudent enough to make some 
change to avoid the possibility of a great railway catas. 
trophe befalling them in turn. 





MARINE ENGINEERING AND THE SHIPBUILDING RETURNS, 


THE announcement since our last issue of the quarterly 
returns of “‘ Lloyd’s Register of Shipping” is an important 
factor in gauging the probabilities of the immediate future, 
alike in the engineering and metal trades. Intimately 
associated as it, of course, is, with the prosperity of dock- 
yard operations and marine engineering, it cannot but be 
greatly influenced either for good or for evil by the state of 
things which the shipbuilding returns from time to time 
record and prophecy. These returns show that at the close 
of the quarter there were 543 vessels of 863,678 tons under 
construction in the yards of the United Kingdom. Large as 
this total is, however, it is not so large as that for the corre- 
sponding quarter of last year, when 528 vessels of 920,989 
tons were on the stocks. It is also less by 9000 tons than 
that for the previous quarter ending December 31st. But 
the extent of the decrease is not so apparent in the tonnage 
actually under construction, as in the tonnage about to 
constructed. The vessels on order, and about to be started 
with on December 31st, represented 304,275 tons: on March 
31st, they represented only 187,075 tons, or little more than 

alf. This marks a rapid decline, which if continued at the 
same rate will find most of the shipyards closed for want of 
work by this time next year. Belfast and Londonderry have 
just about the same amount of tonnage under construction 
they had a year ago, the Clyde has less merchant shipping 
building, the Mersey has much less; the Tees and West 
Hartlepool have more vessels and heavier tonnage on the 
stocks than a year ago; the Tyne has 143,000 tons, instead 
of 164,000 tons, but to this is to be added the warships. The 
Wear has 127,000 tons building, where it had a year ago 
125,000 tons, but on the Wear there is a falling-off when the 
figures are contrasted with those for the quarter ending with 
December. The period of brisk construction we have had 
for nearly two years is beginning to show signs of passing 
away. Possibly there are months of activity in work and 
good pay yet for the builders, but the work in hand is lessen- 
ing. Yet there are some authorities who, notwithstanding 
these facts, speak in a hopeful tone; for example, the Boiler- 
makers’ and Shipbuilders’ Society, in their poy! report 
just issued, discussing shipbuilding prospects, state that they 
decline to take an alarmist view of the situation. The 
present high price of materials, which acts as a bar to fresh 
orders, cannot, they think, long continue. Signs of a fall, 
indeed, are already beginning to appear. It cannot be con- 
tended either that speculative building has been indulged 
in to any large extent, most of the tonnage constructed last 
year going to fill up the gaps in the ranks of regular liners 
and special traders. They also point to the great demand 
which has lately been experienced from abroad. Marine 
engineers and members of the numerous metalliferous indus- 
tries which are more or less directly dependent upon ship- 
building prosperity for their welfare, will heartily trust that 
these sanguine estimates of the Boilermakers’ and Ship- 
builders’ Society will be realised. 


THE DURHAM COKE MANUFACTURE. 


THE recent change in the condition of the coke trade in 
its chief centre—the county of Durham—is largely due to the 
fact that the output is limited, and that the demand rose 
a few months ago with some rapidity. During the later 
months of last year the price shot up rapidly, but now 
it is evident that the maximum has been reached, and 
that the high price has checked the demand. Durham 
not only supplies the requirements of the local blast furnaces, 
but it also sends large quantities of coke to the north-western 
furnaces, and to Bilbao and some other foreign ports. New- 
castle is the chief of the shipping ports for the coke to be 
exported, and the price of coke free on board in the river 
Tyne rose to 30s. per ton, but it has now fallen to a little 
below 26s. per ton, and seems likely to fall further in price. 
It is obvious that to any such price the addition of the cost 
of freight to a port such as Bilbao, and the cost of carriage to 
furnaces, will make the coke almost prohibitory in its price to 
foreign smelters. But the high price cannot long endure, and 
already the value has been affected by two causes—the 
diminished demand, and a slight increase in the supply. 
When the demand for coke was greatest, it was at a time 
when the need for both household and gas coal was at the 
normal height of the winter; but the need is lessened now, 
and will so continue to decrease for several months; and the 
blowing out of a few furnaces in the West Cumberland district 
has affected the demand for coke, so that with a better supply, 
and a demand which is in some degree reduced, there 
must be expected to be a relief in the trade, unless some 
unexpected interference takes place. The course of the coke 
manufacture in Durham has not, of late years, _been in the 
direction of that rapid progress it once took. This is not only 
due to the fact that other centres of the iron trade draw ouke 
from coalfields near them, and some of the coalfields export 
a little coke also; but it is also ascribable to the fact that 
there is now a much greater use of iron ores which are im- 
ported, and which are smelted with a less tonnage of wer 
But the price to which coal has attained of late has tempte 
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s much on the market as they can, and in a 
o increase the output, so that it is probable 

he coke ovens of the county of Durham have never 
reo cme employed than now; and the opening of the 
— rts will allow of an outlet for some of the coke 
Baltic Posed furnaces do not now need, so that the price will 
which ¢ fiected—the more so, as there is still a large margin 
° may in the manufacture of coke, if old contracts do not 
of 7 wn the average price too much. The general prospect 
keep, trade is perhaps less brilliant, but there are the 
ot sjoations of a fairly remunerative trade. 


‘ENGLISH AS SHE IS SPOKE.” 


ENGLISHMEN are often twitted with their ignorance of 
foreign languages, the superior linguistic accomplishments of 
the Germans being held up for admiration. Here is a speci- 

n from a circular just to hand:—* Most valuable patent 
pa sold at a very low rate. Only solid manufactories, By 
rt of a painful labour of many years I succeeded to 
supply to the cement-, clay- and lime-industry an engine, as 
— a similar existed and which serves to mass-fabrication 
of adobies as well as of baken bricks. . . . My engine pro- 
duces in the shortest time wellformed, strong stones of 
cement-slacks and black-lime-mixtion, argil, clay and fire- 
roof earth, which directly from the engine may be laid 
on in beds of 15-20 stones thoroughly air-proof, without 
suffering any damage. By this the painful singular 
piling up on frames and - setting otherwise is to 
spared. Beyond the engine cleans spontaneously its frames, 
whereby obstructions usual in other engines and long inter- 
ruptions never occur. The solid quality of my engine 
needs rare repairs. . . . I fabrikate two- or three-beating 
engines which are to be drawn according to the materials 
resp. the mixtion of them to be manufactured.”’ The adver- 
tiser winds up by saying, ‘I am quitely ready for any more 
informations.” The machines are supplied ‘“ post paid the 
Waggon irom the Station Allbruck,” with “ particular 
accordance for export.” The testimonials are highly 
amusing, one grateful customer saying, “This engine 
managing within my new cementfactory works to my full 
contentment. . I impart the best praise to Mr. 
because he constructed also the mechanical works in whole 
the factory to my contentment.”’ Another says, “‘ We may 
only express you our best compliments for your press furnished 
to us.” <A third delivers himself as follows, in what 
reads like a tone of complaint, but which is really the 
opposite :-—‘* It strikes me that the stones don’t show a 
laminated structure, as is usual in stones, which are pressed 
dry.” Yet another says:—‘* We don’t doubt, your engine 
will have a great future. As soon as we shall enlarge our 
manufactory, we shall commit an other one.” This is espe- 
cially funny :—‘‘ We answer readingly in tally to your letter 
of 8th February and attest you, that we have two of your 
engines in management. They serve to rawpowderstones for 
the kiln and we are much satisfied with their work.” We 
rise from a careful perusal of the circular with the conscious- 
ness that we do not quite understand what the advertiser is 
driving at, but we have added it to our collection of examples 
of English pour rire. 


makers to put & 
few instances t 





THE INDUSTRIAL PROPERTY CONFERENCE, 


SHEFFIELD and Birmingham have been specially interested 
in the Industrial Property Conference, which has just con- 
cluded its sittings at Madrid. The British Government was 
represented by Mr. C. B. Stuart Wortley, M.P.—Hallam 
division of Sheffield — the other delegates including Sir 
J. H. G. Bergue, from the Treaty Department of the Foreign 
Office, and Mr. Herbert Hughes, of the Sheffield Chamber of 
Commerce, who is exceptionally well-informed in trade marks. 
The precise resolutions passed have not as yet been published; 
but the great point for Sheffield, Birmingham, and England 
generally, is the agreement come to with regard to fraudu- 
lently-marked goods. Foreign rivals who have been in the 
habit of marking “ Sheffield’ on cutlery which never saw 
Sheffield, will in future carry on the questionable business 
under great disadvantages. Henceforth they must mark the 
name of the town where the articles are made. Italy, the 
United States, and Holland, abstained from supporting the 
measure; and Germany, not being a party to the Inter- 
national Union for the Protection of Industrial Property, had 
no vote. These are somewhat important exceptions, as Ger- 
many produces most of these fabrications in cutlery and 
hardware. Still, the action of the other Powers will limit the 
trade in falsely-marked goods, which will be seized on their 
arrival in any of the contracting countries. 
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The Steam Engine and the Indicator ; their origin and pro- 
gressive development, including the most recent examples of 
Steam and Gas Motors, together with the Indicator, its 
principle, its utility, and its application. By WuiLLiAM 
BARNET? LE VAN, Philadelphia: Henry Carey, Birdand Co. 
London; E. and F.N. Spon. 


PERUSAL of this book fails to discover a reason for pub- 
lishing it. The author, it need hardly be said, discovered 
the want of more practical information on the subject 
than is contained in existing works, and it has been his 
aim, he says, “to supply such a want.” Judging from the 
contents of the book, we may say that he has succeeded 
in his aim, inasmuch as he has done nothing to remove 
the want. He acknowledges assistance afforded him by 
at least Seven other treatises on the subject, and in this 
his gratitude is much more evident than is his generosity, 
for his book contains none of the best parts of the 
treatises referred to, Probably he prefers to retain that 
which he has laboriously culled from them for his private 
use, and he may, moreover, shrink from making them less 
necessary than before his own book appeared. Mr. 
arnett le Van says he has had thirty years’ experience 
with the indicator ; his book leaves no doubt that during 
we at least, of that long period he has felt personally 
ay want of more practical information on the subject. 
: unfortunately has not qualified him to write 
oa ook of any ‘value on that subject. He really 
els very little about the indicator, the greater 
ponatn the book is filled with indicator diagrams, con- 
pee all of which he does a good deal of involved and 
roe ing writing, often repeating himself, digressing into 
rs curate theory, and at nearly every page showing how 
ry unsafe a book he has written. The steam engine 
Part is bad, and the gas engine part only a little better, 





because previous writings are more fully copied or 
repeated. 

A few of his passages may be given :—‘‘ When steam 
expands, and its temperature is maintained by re-evapo- 
ration nearly the same throughout the experiment, the 
curve formed is termed by engineers a isothermic one, 
signifying equal heat. But when it expands, and there 
is no re-evaporation, the curve becomes an adiabatic one. 
In an adiabatic curve it is assumed that no heat is lost 
by the steam while doing work, while in an isothermic 
curve, as already shown, the lost heat is returned by the 
re-boiling and re-evaporation of the water condensed in 
the cylinder after cut-off takes place.” This is a nice 
paragraph for the ordinary student, but some of those 
which follow it increase its confusion. In another part 
of the book Mr. Le Van deals with initial expansion. 
This is the fall in pressure during admission, and upon it 
he says :—‘‘ Initial expansion is the expansion that takes 
place during the admission of steam before the steam is 
cut off. The steam line K E in diagram Figs. 22 and 28 
shows considerable initial expansion, which is desirable 
in a throttling engine, from the fact that saturated steam 
becomes superheated during the process of throttling, 
but is not desirable in cut-off engines.” Of the two 
diagrams referred to, one shows this “ initial expansion” 
by a nearly straight inclined line from admission to 
exhaust, and the other from admission to cut-off. This 
book contains 469 pages, and it is about 9in. by 6in. 
Almost every page is more or less unsatisfactory, most of 
them full of inaccuracies, or misleading or involved 
statements. There is nothing in the whole book that 
makes it a desirable acquisition. 





Graphical Statics: Two Treatises on the Graphical Calculus 
and Reciprocal Figures in Graphical Statics. By Lvic1 
CremoNA. Translated by THomas Hupson BEargE, B.Sc., 
A.M.I.C.E., F.R.S.E., Professor of Engineering and Applied 
Mechanics, Heriot-Watt College, Edinburgh. Oxford: At 
the Clarendon Press. 1890. 

THE first of these treatises, called the “‘ Elements of the 

Graphical Calculus,” shows how the algebraical operations 

of the four rules of arithmetic, of involution and evolution, 

solution of equations, quadrature and rectification, and 
determination of centroids, can be performed graphically 

on the drawing-board with instruments. Professor R. H. 

Smith’s “Graphics” so far covers the same ground, but in 

greater detail. The operations described are such as would 

be in constant use by shipbuilders and railway engineers in 
taking out quantities. It is curious that a description of 
the planimeter should not appear, as this instrument 
would form the most effective means of illustrating the 

signs of lines and areas discussed in Chaper I. 

It is in the second treatise, ‘ Reciprocal Figures in 
Graphical Statics,” that graphical methods are applied to 
statical problems, as is universal now in all designs of 
bridge and roof work. The methods employed by the 
draughtsman are so simple that any description extending 
over more than one page tends to confusion. How- 
ever, forty pages are here occupied with the considera- 
tion of Pole and Polar Plane, Polygons of Forces and 
Funicular Polygons as Reciprocal Figures, and the appli- 
cation of Reciprocal Diagrams to Framework, and it is 
only in the last eight pages that we have Examples of 
Frame and Stress Diagrams, the part useful to the 
engineer. Interesting historical foot-notes are given of 
the rise and progress of Graphics and of its bibliography, 
from which it would appear—page 133—that the credit 
of the original idea is due to a practical dranghts- 
man, Mr. Taylor, of the office of the contractor, 
Mr. J. B. Cochrane. Such is the generous record of 
Professor Maxwell, who happened to be working inde- 
pendently at the same idea in 1864. But the germ of 
the principle is to be found in Hutton’s “Course of 
Mathematics,” vol. iii., page 331, problem 30, published 
in 1811. In 1866 Culmann’s “Graphische Statik” ap- 
peared, in which, in true German style, the author blew 
out the original simple idea into a large treatise; and 
subsequent writers have followed very much in the same 
style. Itis rather strong then to read in the author’s 
preface to the English edition of Part II.: “At a time 
when it was the general opinion that problems in 
engineering could be solved by mathematical analysis 
only, Culmann’s genius suddenly created Graphical Statics, 
and revealed how many applications graphical methods 
and the theories of modern projection generally possessed.” 
A letter from Rankine to THE ENGINEER, in February 
1872, brings the method of Graphical Statics and its 
applicability to practical problems before the engi- 
neering world; and now no design of a bridge, roof, 
or dam, or even of some kinds of machinery, such 
as disappearing gun carriages, is considered complete 
without graphic representations of the stresses set up in 
the extreme limiting cases or positions. The present 
translation of Cremona’s “ Graphical Statics” appeals 
chiefly to the theoretical world, who do not realise that a 
good draughtsman would take for granted as obvious the 
various theorems established in the treatise with such 
mathematical care. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE APPLICATION OF ELECTRICITY TO WELDING, &c. 

At the nineteenth ordinary meeting of the session, on Tuesday, 
the 15th of April, Sir John Coode, K.C.M.G., President, in the 
chair, the paper read was on ‘‘The Application of Electricity to 
Welding, Stamping, and other Cognate Purposes,” by Sir 
— Bramwell, Bart., D.C.L., F.R.S., Past President Inst. 
C.E 





Although large structures of wrought iron and of mild steel 
commonly had tueir parts united by bolting, or by rivetting, and 
although much ingenuity had been expended in so arranging and 
proportioning rivetted joints as to obtain, in the joint, the greatest 
percentage of the strength of the material, nevertheless cases 
occurred in all structures where the union of these metals by 
welding became almost a necessity, or if not a necessity, a 
matter of convenience and economy. Wrought iron, in addition 
to its many other merits, had the merit of being, par excellence, 
the weldable metal; mild steel also possessed this merit, but 





nevertheless there was always a feeling of doubt about a weld, 
although welds were of necessity largely trusted. No better illus- 
tration of this could be given than that of a common chain, each 
one of its manifold links having a separate weld. In the early 
days of making suspension bridges, the links, unless the wasteful 
process of cutting away a large portion of the bar was resorted 
to, were made by forming the eyes separate from the bar, and by 
welding them on. To obviate these difficulties, as long ago 
as 1845, Mr. Howard, of the firm of Howard and Ravenhill, of 
the King and Queen Ironworks, Rotherhithe, devised a plan 
which, while avoiding the necessity of welding on the eyes, 
avoided also the waste of material before alluded to. Within the 
last few years a plan of ‘‘ upsetting” the ends of the bars by 
mechanical means, so as to obtain the requisite material for 
the formation of the eye, had been introduced in the United States. 
Although imperfection in a weld might arise from insufficient 
heat, or, indeed, from an excess of heat, or from the application 
of inadequate power to bring the heated surfaces together, 
probably by far the greater portion of defective welds arose 
from the presence of some foreign body between the surfaces to be 
welded, or, as it was expressively called, ‘‘dirt” of some kind or 
another. Attempts had been made to obviate these difficulties, 
by employing gaseous or liquid fuels, and, in rare cases, by the 
removal of the oxide of the metal from the surfaces, by turning 
or planing. Allusion might be permitted to the welds that were 
successively employed for the welding of railway tires in the 
days prior to the present system of making these tires by con- 
tinuous rolling, and in the hoop form. These comprised an 
ordinary scarf weld, bird-mouth welds in both directions, single- 
wedge welds and double-wedge welds. In all these cases 
hammering was employed; but for carriage tires, at all events, 
the butt weld was used. In the early days of wrought iron 
ordnance, where it was desirable to have in one piece a wrought 
iron tube, so long in relation to its diameter that it would 
have been difficult to have welded it up as a single coil, it 
was made by welding two coils together, each of about half 
the length of the desired tube. It need hardly be said that 
every one of the modes of heating employed involved that 
the heat should proceed from the outside inwards. There 
were also the chances of inadequate heat, of an excess of heat, 
and, as has already been stated, of the presence of ‘‘ dirt” in the 
weld. Moreover, there was the difficulty of ascertaining to what 
state the heat had attained ; commonly, in small welds, the pieces 
were withdrawn from the fire, with the consequent risk of picking 
up “dirt” during re-introduction. Among the desiderata for heat- 
ing for welding purposes, the mode adopted should admit of uniform 
heating throughout the sectional area to be welded ; it should admit 
of absolute regulation of the heat: it should be free from the possi- 
bility of introducing either particles of fuel or gases between the 
welding surfaces, and it should admit also of complete inspection 
during the time the heating was going on. All these desiderata 
were afforded by electrical heating. As regarded the power of 
an electric current in passing through substances to develope 
heat, the most familiar instance was probably that of the carbon 
filament of an incandescent lamp, now so largely used in theatres, 
in clubs, and in private houses. It was common knowledge 
that electrical energy was compounded of electro-motive force or 
potential, or preferentially pressure, multiplied into the 
amount of the current, or the pressure multiplied into the 
quantity. Whenever this electrical energy had to pass through 
a conductor, the resistance of that conductor to its passsage 
destroyed a certain portion of the electrical energy, which energy 
so destroyed reappeared in the form of heat, and must appear in 
the very conductor which had been the cause of the destruction 
of the electricalenergy. Therefore the amount of heat produced 
must be that which was the thermal equivalent of the electrical 
energy destroyed. What the temperature would be—and in most 
cases it was the temperature reached by the conductor, as the 
result of the passage of a given quantity of current, which was 
of importance—depended not only upon the heat-units produced 
but upon other considerations. Although electric energy was 
represented by the multiplication of the pressure into the 
current, it would be found that the heating effect of any given 
current was independent of the pressure, and that the heat 
produced was in proportion to the current empluyed. As regarded 
the heating effect of any given current upon different materials, if 
there were an absolutely perfect conductor, which offered no re- 
sistance to the passage of an electric current, no amount of electri 
cal energy could heat it, because no extent of conductor could 
destroy any part of that electrical energy. On the other hand, in 
the case of a material absolutely impermeable to an electric current, 
it need hardly be said that no heating could result, as no current 
could pass. Fortunately the materials commonly welded, iron and 
steel, held a very happy position as conductors in the scale of metals 
for the purposes of being electrically heated. The electrical resist- 
ance of metals increased, however, with an increase in their 
temperature. This question of the increase of resistance due to 
increase of temperature had been investigated by Dr. Hopkinson, 
and the results obtained had been published in the ‘‘ Philosophical 
Transactions” for the year 1889. This increase of resistance to 
the passage of the current, as the temperature increased, was of 
great utility in electrical welding. Consider the two ends of bars 
to be welded, mere ordinary rough surfaces, the first contact was 
made upon numerous points, through these the current passed, 
and they became rapidly heated, and offered more resistance. 
As endway pressure was applied, the surfaces in contact became 
of larger and larger area, until all were heated up uniformly. 
The greater current sought those parts which, although in 
contact, were at a lower temperature, and this went on until 
contact and uniform temperature were obtained. Having 
regard to the fact that the particular form of electrical energy 
needed for imparting heat was that of large current and low-pres- 
sure, it would be seen that there was very great difficulty, amount- 
ing almost to a commercial impossibility, of transmitting electrical 
energy in such a form over any but very short distances, for, 
unless the conductors were of enormous size, they themselves 
would be injuriously heated by the passage of the current; and 
moreover, the pressure required to drive these large currents 
through any considerable length of conductor would be so large 
a percentage of the working pressure, as to add very greatly to 
the power required. For these reasons, it was desirable that 
the electrical energy should only take the form of large current and 
low pressure in the very neighbourhood of the welding machine 
itself. In all probability the great use of electric welding machines 
would be for uniting pieces of special and difficult form, and for 
dealing with refractory metals, refractory in the sense that they did 
not lend themselves to suceessful welding by any of the ordinary 
processes. Metals which had been dealt with in such machines 
comprised, steel (every variety seemed to be weldable) ; iron (cast, 
wrought, malleable, case-hardened, ferro-aluminium) ; copper (cast, 
rolled, drawn) ; brass (cast, rolled, drawn); Delta metal, Muntz 
metal, aluminium, silver, gold, platinum, tin, lead, zinc, nickel, 
cobalt, manganese, bismuth, iridium, bronze (aluminium, phosphor, 
silicon, &c.), gun-metal, gold to platinum, iron to steel, brass to 
iron, copper to iron, bronze to iron, German silver to iron, German 
silver to brass, copper to brass, 

At the Crewe works Mr. Webb had one of these welding 
machines in use. He had it at work at present shutting on eyes 
to screwed rods of some jin. diameter; the weld was made close 
up to the screw, which was in no way injured in the process. It 
had also been employed to weld ends to tubes, to weld together 
the parts of twist drills which had been broken, and to weld best 
steel for tools on to commoner materials. It was obvious that a 
machine that gave the power of heating any material with an 
absolutely controllable heat, and that enabled that heat to be 
inspected and to be communicated without the advent of impurities 
must have many uses in the arts, in preparing pieces for brazing, 
for stamping, and in a variety of other ways; in fact, there could 
be no doubt that the existence of such a machine would itself give 
rise to a large number of new uses, 
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SHAW’S POWER TRANSMITTER. 





THE power transmitter which we illustrate by the accom- 
panying engravings is at the same time an ingenious novelty 


and a thoroughly practical appliance. To impart motion | 
from a motor running at a given speed to machinery which | 


is at rest, and to do this in such a manner that neither the 
motor nor the recipient nor the intermediary, such as a belt, 


where one is used, is injuriously affected by suddenness of | 


the communication of the motion, has always been a difficult 


mechanical problem. It is one which has constantly to be | 


met, although often by admittedly unsatisfactory means, and 
the energetic and decided terms in which some engineers 
express themselves with regard to some forms of friction 
clutches afford explanation of the use of makeshifts and fast 
and loose pulleys. The necessity, however, for means of 
throwing machinery and shafting into or out of gear grows 
with the rapidly increasing extension of the use of machinery, 
and hence the employment of clutches made on various 
principles has grown rapidly in the last few years, especially 
in America. In a large proportion of the cases of transmis- 
sion of power to machinery it has always been desirable that the 
machinery should bysome means be put gradually into motion, 
and in many cases where the rigidity of the means of commu- 











Fig. 11 


nication or comparative rigidity has made this impossible, 
it has been necessary to start motor and machinery together. 
This is often difficult enough, even with steam engines, but 
it is much more so, and often impossible, with gas engines. 
In all such cases a medium is required which will gradually 
increase the resistance it offers to the motion of the motor, 


and correspondingly gradually overcome the resistance of the | 


machinery to be driven. This can be done by the transmitter, 
and it owes its capability of doing this to the novel applica- 
tion of the friction of a coil. This coil is clearly seen in Figs. 
1 and 8 of our engravings, which show it as closely 
coiled upon a cylinder, boss, or bush as the inventor calls it. 
The engravings show the invention applied as a clutch 
pulley, when used as a coupling the shafts butt within 
the bush, one shaft being keyed to the bush, and the 
other to one external boss of the shell. The outside 
of the bush and the inside of the coil are carefully 
machined, and form a sliding fit. The bush is keyed to 
the shaft, and constitutes one part of the arrangement. The 
coil, with the controlling gear and case, form the other. 
Both ends of the coil are attached directly or indirectly to the 
casing. The small cr tail end is secured firstly toa ring f, 
Fig. 1, which by means of a pin a and swivelling joint b gives a 
connection with a bell-crank lever g working on a stud screwed 
in the case. The bell crank is controlled by the pressure of the 
spring d and the movement of the sliding bar c—see Figs. 1, 
2,4and5. The ring into which pin a is screwed contains 
several holes, and the adjustment for wear on the coil or bush 
is made by moving pin a into another hole. Any end move- 
ment given to c thus causes a tangential movement of b, and 
the ring and tail of the coil are forced round. The large or 
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MR. EDWARD SHAW, BRISTOL, ENGINEER. 
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head end of the coil is attached either direct or rigidly to the 
case, as in Figs. 1, 2, 3, or through buffer springs, as in Figs. 
8, 9,10. The former is done in Class B, and the latter in 
Class A, the head to which the coil is attached being 
differently shaped ineach case. Fig. 10 represents a develop- 
ment of the head in Class A, the buffer springs i lying 
between the projections on the head and lugs on the casing. 
The case is made of two parts, jointed and secured with sunk 
bolts—see Fig. 6—each part fitting on the shaft by a bushed 
boss at each end. In connection with the details of con- 
struction, it should be mentioned that the central chamber 
contains a quantity of semi-fluid lubricant, which lubricates 
every part, including the bearings. A taper plug cis fitted in 
| the shell, and secured by small screws. At one end of the 
case a collar k holds in place a pair of starting rings which, 

with the starting rod or handle, constitutes a self-contained 
starting gear, and dispenses with the necessity for any outside 
levers or fulcrums. Several arrangements of starting rings 





are used, the object in all being to obtain an end movement | 
of the inner ring along the shaft, so as to press an anti-fric- 
tion slipper on the end of the bar c—see Fig. 5—and give the ' 





Fig. 12 


| tail of the coil a corresponding movement through the medium 
| of the bell crankg. Figs. 2and7 show a slowstarting movement 


teeth, gets simultaneously rotation and end movement. This 
arrangement is generally used with ClassB. Figs.8and11show 
a handle which gives this end motion almost instantaneously ; 
the outer ring in this case is anchored by means of a pin and 
rod 1, and engages the inner rings on helical faces, so that 
circumferential movement of the handle gives end movement 
to the inner ring. The attempt to use coil friction is not new, 
but the difficulties which were met with caused its abandon- 
ment. 

Mr. Edward Shaw, Canons Marsh, Bristol, has entirely 
overcome the difficulty by controlling the coil from the 
tail end instead of from the head. To illustrate the cause 
of this difficulty, we must point out the effect of change of 
the coefficient of friction. An alteration of the coefficient of, 
say, four times, alters the effect in a very remarkable degree. 
Thus, assuming the coefficient = ‘025 and the conditions such 
that in the coil friction equation R = eu9 R = 100lbs. Now, 
keeping everything else unaltered, yet supposing the surfaces 
run nearly dry, so that the coefficient becomes quadrupled, 
then the result will be R, = (100)* = 100,000,000 lIbs., an 
alteration of result of no less than 1,000,000 times. Thus 
the transmitting power of the coil would in the first case be 





in which the motion of the handle is communicated to a worm | 
wheel, which, having a screw thread cut in the top of the worm | 





almost nothing, and in the second so great as to rupture a coil | 


of more than 1500 square inches in cross {section.7| Hence'an 
exceedingly small coiling up or uncoiling of the coil would 
make all the difference between looseness and rigid tightness, 
Nothing but instantaneous gripping could be obtained, and 
hence the difficulty of the earlier inventors. The device was 
useless wherever the inertia of the machinery to be 
driven could have effect. The arrangement of the parts of 


| the transmitter secures the full gripping power of a long 


metal coil under such conditions that a very slight force is 
sufficient to actuate it; and that, whilst it is able to over. 
come any resistance up to a certain limit, when that limit is 
exceeded the coil is caused to open and release its hold 
through the operation of a contrivance which virtually 
measures the power transmitted. Referring to the Figs. 8 
and 9, it will be seen that if the shaft and bush are revolving 
in such a direction as to drag the coil against the buffer 
springs, and the coil is made to grip at the tail end, the effect 
of this initial grip will be multiplied with each turn of the 
coil, until the buffer springs i, which are held back by the 
case, are compressed to an amount depending upon the 
resistance applied to the case either by a pulley or by any 
other means. Thus it is that a rela- 
tive movement between the coil and 
the case takes place, accompanied by 
a resistance varying with the com- 
pression of the springs. The tail of 
the coil is actuated in the way shown 
in Figs. 1,2, 4,and 5. The initial 
grip at the tail of the coil is due to 
the action of spring d, and it will be 
seen that as the buffer springs are 
compressed the tail of the coil moves 
under the pressure of d, the bell- 
crank lever turning on its fulcrum 
and the sliding c moving so as 
to bring the slipper against the end 
face of the inner startingring. Now, 
according to the position of this 
face, the movement of c will be more 
or less quickly stopped, and directly 
it is stopped the tail of the coil 
becomes fixed relatively to the 
case, and any further movement 
at the head of the coil due to the 
compression of the buffer springs 
will have the effect of relaxing the 
grip of the coil. To sum up the 
action of the whole arrangement, the 
position of the inner starting ring 
limits the travel of c, and thus the 
forward travel of the tail of the coil 
and the amount of compression of 
the buffer springs at the instant 
when the coil ceases to increase its 
grip on the bush. By means of the 
starting gear described the opera- 
tor can alter the position of the 
inner ring, and thus exactly limit the gripping power 
of the coil. The addition of a very simple stop arrange- 
ment limits the travel of the rod c, so that the operator 
can only control the amount of grip up to the limit fixed 
by the stop. With Class A the transmitter can be put 
suddenly into gear, the maximum gripping power being 10- 
stantly attained, and, however great the resistance of inertia, 
the machinery is quickly started without shocks or overstrain- 
ing of parts. In addition to this is the advantage that should 
the resistance due to the choking of machinery or any other 
cause suddenly become dangerous, the automatic release will 
take place pew ( sliding occur until such resistance is removed. 
Class B is identical in its action, except that the elastic 
elongation of the coil is the only substitute for the buffer 
springs; it possesses the advantage of Class A, except the 
automatic release. The elastic elongation of the coil, how- 
ever, is quite sufficient to insure thorough ease and safety in 
starting. Among the advantages claimed are those depending 
upon the principle of action of the transmitter, as well as 
upon the many good features in its construction. It differs 
from all friction clutches in this essential feature—instead 
of the gripping power depending upon two uncertain factors, 
namely, pressure brought to bear between surfaces and the 
coefficient of friction between those surfaces, it is independent 
of both, and entirely regulated by the amount of movement 
of a handle or wheel. One great advantage of this is that 
there is never any danger when once in gear of slipping taking 
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place, except under the automatic release. Another feature 
is that the effort necessary to control the transmitter is so 
small that it is easily actuated from a distance by means of 
tight rods or cords (see Fig. 11). Other features are the 
bearings at the end of the transmitter, providing, when 
pulleys are keyed as recommended on the large part of 
the transmitter, a central pull for the belt, the absence of 
any projections on revolving parts, and of end thrust on 
the ca. The construction is very simple, and the work- 
ing parts are not liable to get out of order. Transmitters 
have been tested in actual use for nearly two years, and 
owing to the nature of the materials employed both for the 
coil or bush, coupled with the fact that they work in a bath 
of oil, the amount of wear which takes place is practically 
negligible even under severe conditions. They are in use on 
gas engines up to 50 indicated horse-power, and in their 
application to shafting and various kinds of machines have 
greatly increased the life of the belting by which they are 
driven, and afford ease and safety in the intermittent use of 
gearing. Fig. 12 is an exterior view of the coupling. 





TANK ENGINE FOR LIGHT TRAINS. 





Tue tank engine, called “machine tender’ by French 
and Belgian engineers on the lucus @ non lucendo prin- 
ciple—shown by the accompanying perspective view—was 
originally worked out by the St. Léonard Company, 
Liége, to meet the following conditions laid down by the 
Belgian States Railway Administration: ‘The locomotive 
for light trains must be capable of drawing, on a 16 mm. 
per metre or 1 in 624 gradient, a train of 110 tons at a speed 
of 30 kiloms. = 18°64 miles per hour, and of attaining 
on the level a speed of 55 kiloms. = 34 miles. The weight 
of the engine in running order must be such that the load on 
each wheel shall not exceed five tons. The bunkers should 
hold one ton of coal and the tanks contain 4000 litres 
= 880 gallons. The wheels may be either 1:06m.—nearly 
3ft. 6in—or 1:2 m. 3ft. llin. in diameter.” The 
Belgian State Railways Administration accepted the 
St. Léonard Company’s design, which evinces no little inge- 
nuity in affording the stipulated tractive force while keeping 
within the limit of five tons on each wheel, made to the 
larger of the two alternative diameters. This company 
turned out the first specimens; and forty others to the same 
drawings were afterwards let by public contract. A consider- 
able number of these engines are now drawing light and 
tramway trains on various parts of the Belgian State sys- 
tem, and are found to fulfil their requirements perfectly. 
They permit of doing away with a second man on the foot- 
plate, communication, however, being afforded with the 
guard by a door at the back of the cab, and so to the 
carriages, arranged longitudinally. The boiler is fed 
by a pump, and the Belpaire fire-box is splayed out 
at the sides, so as to afford a large grate area, and not 
require frequent firing. The motion, with Walschaerts valve 
gear, is all outside the frames, so as to give ready access, the 
slide valve being on the top of the cylinder. 

The cylinders are 35 cm. = 13jin. in diameter, d, and 
ave & stroke, 1, of 50cm. = 19in., giving a volume, v, of 
0:048 cubic metres, or nearly 13 cu. ft. The diameter of the six 


owe wheels, D, being 1:2m.; the modulus of traction is 
p ~ 10. The grate area G, is 2:07 square metres, equal 


~ 22 square feet. The 147 tubes, 25 m., = 8ft. Qin. 
sont and of 4 cm. ldin. inside diameter, afford a 
: al free sectional area of 0-185 square metre, or 2 square 
eet, and a heating surface, t, of 46°19 square metres, 
or 497 square feet. This, added to the fire-box heating 
surface, I, 6-7 square metres 73 square feet, gives a 
total heating surface, S, of 52°89 square metres, or 


569 square feet. The modulus of heating, 5S is 1100, and the 
v 


t 7 
22,814; = 


other ratios, , 8236; and ¥ , 6894. With 
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| @ boiler pressure P, of twelve atmospheres, or 1801b., the 


actual tractive effort, E, is 0°65 P >" = 3978 kilos., or 
nearly four tons; while the total weight, light, is 254 tons, 
and in running order nearly 30 tons, the load being evenly 
distributed over the six coupled wheels. 

Specimens of this engine were exhibited at Paris by the St. 
Léonard Company, and also by that known as the Ateliers de 
la Meuse. For the above particulars we are indebted to the 
former company, and for the drawings to the Belgian State 
Railways Administration—of which M. Blancquaert is the 
ingénieur-en-chef, directeur—through the kind offices of 
M. Degraux, manager of the State Locomotive Works at 
Mechilin. 








COMBINATION COPPER AND ASBESTOS STEAM 


JOINT WASHERS. 


THE washers illustrated by the annexed engraving consist 
of rings of soft copper sheeting, grooved outside, and holding 
packing materials in the groove, such as asbestos. The soft 
metal, in conjunction with the included packing, will accom- 





modate itself to unevenness in unplaned flanges. The rings 
offer a perfect metallic protection to the packing material 
against any injurious motion or pressure of steam or heat 
inside of the pipe. They are made without any joint or 
seam, and commend themselves for a great variety of work. 
They are made by Messrs. Peters, Bartch and Co., Derby, 
for locomotive, stationary, and hydraulic work. 








MANCHESTER ASSOCIATION OF ENGINEERS. 

THE concluding meeting of the winter session in connection with 
the above Society was held on Saturday, at the Grand Hotel, 
Manchester, Mr. Thomas Ashbury, C.E., occupying the chair. A 
paper on “ Feed-water—its Effect on Boilers and its Treatment,” 
was read by Mr. E. G. Constantine, in which, after dealing at some 
length with the sources and constituents of feed-water as ordinarily 
used, its effect on steam boilers, particularly in incrustation, and 
the considerable loss of fuel caused thereby, Mr. Constantine 
observed that where suitable water was not obtainable, one of the 
oldest and best known processes of treatment was that of Dr. 
Clarke, which consisted of the addition of lime water in suitable 
tanks, which, by combining with carbonic acid, caused the preci- 
pitation of carbonate of lime, which could then be cleaned out of 
the bottom of the tanks. This answered very well where only car- 
bonate of lime was concerned, but it did not affect the sulphate ; 
and some other processes for softening water—more or less 
improvements on the Clarke system—in which suitable re-agents 
were used to precipitate both carbonate and sulphate of lime, gave 
very good results. In conclusion, Mr. Constantine observed that 
boilers should never be emptied with steam up. When about 
to shut down, the best plan was to draw the fires, allow the steam 
to get down to about 101b. or 151b., blow out a few inches of 
water and allow the boiler to stand until the brickwork in the flues 
and fire bridges was cooled down, and then run the water out. If 
this was done the deposit was mostly soft, and could be washed or 
brushed out. A great deal of incrustation was formed by blowing 
out when all the brickwork and plates were hot, and thus baking 
on the surfaces what ought to be washed outas sludge or mud. It 
had been ascertained that galvanic action induced by the contact 
of zine with the iron of the boiler was the best and only trust- 
worthy remedy for corrosion, and that so long as the metallic 
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contact was maintained, little or no corrosion would goon. This 
had, he believed, been successfully tried in America, but in his 
opinion it was more suitable for marine than land boilers. A few 
simple tests for impurities in water might be of interest :—(1) Test 
for carbonate of lime or chalk; add from five to ten drops of 
oxalate of ammonia in a small test tube, if carbonate of lime 
be present the water would show after a little while a 
clouded or milky appearance, and in a few hours a white precipi- 
tate would be found at the bottom of the tube. (2) For sulphate of 
lime or sulphuric acid, add a few drops of nitrate of baryta or 
barium chloride; if present, it was indicated by a milky appear- 
ance, and by the formation of a white precipitate. (3) For decom- 
posed animal matter, add one drop of permanganate of potash, 
which communicated a bright violet rose colour to the water when 
first added; if decomposed organic matter be present in larger 
quantities, the colour would in time disappear. (4) For iron, if 
upon adding a few drops of solution of prussiate of potash a blue 
colour was produced directly or after some time, it showed that 
iron was held in solution. He—the author—would specially 
recommend to steam users the great importance of having a 
quantitative analysis made of their feed-water, which could be 
done at a small cost, and would enable them to ascertain whether 
it was suitable for the purpose. Beware, he said, of boiler com- 
positions which were advertised as cure-alls, for it was impossible 
to supply a composition suitable in quantity and quality for any 
kind of water, unless the nature and quantities of the impurities 


| in that water were known. Let masters get their boilers inspected 


by efficient men, for although their engineer might be an excep- 
tionally clever man, unless he had had wide experience in boilers 
he might over-estimate some trivial defect, or under-estimate 
some great danger, which would at once be pointed out by a 
person who had made the subject a special study. 

A short discussion followed the reading of the paper. Mr. 
Hartley said that Manchester town water was very corrosive 
indeed. It was absolutely necessary to add soda to Manchester 
water where used. It had been said it was impossible to clean 
boilers by manual labour. He mentioned an instance of one firm 
who, by thoroughly cleaning their boilers every week, were saving 
over one hundred tons of coal weekly by doing so. There 
was a great deal of difference between the constituent 
parts of water in towns. With Dublin and Cork water there 
was little if any corrosion when the boilers worked constantly, but 
when they were worked only intermittently they corroded quickly. 
He advised engineers when not working their boilers to keep them 
quite dry. Marine boilers were beginning to be used on land now 
almost as much as on the sea. It was not, however, possible to 
blow away sediment as in good Lancashire boilers. Heating feed- 
water by contact with exhaust steam was a very common method. 
He thought that the practice of putting in soda in large doses was 
a decidedly bad one. He recommended engineers to fight shy of 
‘‘boiler compositions.” With reference to boilers being blown off 
under steam, there were places where it was impossible to let the 
boilers be emptied. In every large works there ought te be spare 
boilers. It would certainly pay the owners. With regard to the 
inspection of boilers, he thought it was very necessary to have a 
man specially trained for the work. Mr. Rea mentioned an in- 
stance as showing the efficiency of charcoal iron, than which he 
maintained there was nothing better for resisting acids. He said 
that he knew of a boiler made of charcoal iron which had used 
canal water for twenty-five years, and at the end of that time 
it was perfectly unaffected by corrosion. A vote of thanks 
was accorded to the reader of the paper, and the proceedings 
terminated. 








Ratinc OF MACHINERY.—In the House of Commons, on the 
16th inst., Mr. Winterbotham moved the second reading of the 
Rating of Machinery Bill. Questions having arisen as to how far 
machinery is to be taken into consideration in estimating the 
rateable value of premises in which trade, business, or manufac- 
tures are carried on, he stated that the Bill had been introduced 
for the purpose of defining exactly what was to be rated and what 
was to be exempted. Mr. Heneage moved an amendment to the 
effect that the difficulties of defining a satisfactory principle of 
valuation for the purpose of assessment generally were so great as 
to render it desirable that the matter should be dealt with as part 
of a comprehensive scheme of local taxation. After a discus- 
sion of several hours’ duration, Mr. W. Long, on behalf of the 
Government, left the question an open one, but stated that the 
Government would support the amendment, as the subject should 
be dealt with as a whole. Sir H. James urged that the Bill should 
be read a second time. On a division, the amendment was 
defeated by 239 to 87, and the Bill was read a second time. 
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RAILWAY MATTERS. 
Ar the Railway Congress held in the South African 


Free State, it was unanimously decided to urge the immediate 
extension of the Natal-Harrismith line and the Bloemfontein-Vaal 
line. 


Tut Federal Council has informed the Italian Govern- 
ment that it is prepared to resume negotiations concerning the 
construction of the Simplon Tunnel, and that it will give immediate 
directions for drawing up the plans. 

ANOTHER accident at the Hudson River Tunnel is 
reported by the American Eagineering.and Building Record. A 
workman is reported to have accidentally set tire to the oakum 
caulking in the caisson at the New York end of the Hudson 
River Tunnel. To save the caisson the shaft was flooded, and it 
seems that a leak developed which had, at last accounts, not been 
stopped so that work could be resumed. 


Tue City of Chicago is soon to have its first elevated 
railroad, work having been begun on the south side elevated 
line. ‘According to the contracts a mile of this road is to be 
finished during the month, and its rapid extension is promised. 
This line is the beginning of a system of elevated roads to accom- 
modate the city travel, and to take the place to some extent of the 
surface lines, which have proved themselves insufficient to accom- 
modate the traffic. 


One of the first towns in Germany to utilise, in any-/ 
thing like a commercial and definite manner, the traction by! 
electricity will be Hanover, where several lines are, it is said, to be! 
constructed between the town and the various suburbs. Two line 
will traverse Linden, where large numbers of factories are situated, 
one extending to Pattensen, the other passing along the Bad 
Limmer, ending at Benther Berg. The third line will run to the 
villages to the north-east of Hanover. 


Tue Argentine Republic Railway authorities are setting 
some of our railway companies a good example in the lighting of 
their carriages. They have just given instructions for the build- 
ing and equipment of two more oil gasworks, and for fitting 125 
more carriages on the Pintsch system. There are now on these 
South American lines oil gasworks for lighting the carriages as 
follows :—Buenos Ayres and Great Southern Railway, one gasworks 
and 259 carriages ; Buenos Ayres and Rosario, three gasworks and 
216 carriages ; Central Argentine and Northern, two gasworks and 
181 carriages; Buenos Ayres and Ensenada Port, one gasworks 
and 428 carriages; a total of seven gasworks and 698 carriages 
lighted by the Pintsch Patent Lighting Company on the oil gas 
system. Some of our railway companies continue to expend 
double the amount on lamps for half the light given by the gas. 


ComPaRING prices for steam coal in the latter part of 
1888 with those for contracts entered into in March, 1890, by the 
railway companies, there is an increase of about 70 per cent.; 
indeed, in the case of the South Wales smokeless steam coal the 
increase is from 6s. 5d. in 1888 to 12s. 4d. in March, 1890, or no 
less than 92 per cent. Taking six of the large northern companies 
—viz., the North-Western, Great Western, Midland, Great 
Eastern, Great Northern, and North-Eastern, the aggregate con- 
sumption for 1889 is estimated at 3,800,000 tons, and the total cost 
at the pits at about £800,000. Assuming that the increase in 1890 
over 1889 is 40 per cent., and of 1889 over 1888 is 30 per cent., the 
cost of fuel consumed in 1890 by the above six companies will be 
roundly £320,000. over 1889, and £505,000 over 1888. The Railay 
ers says the London and North-Western will pay £72,000 in 1890 
over that paid in 1889; Great Western, £60,000; Midland, 
£68,000; Great Eastern, £38,000; Great Northern, £38,000 ; 
North-Eastern, £44,400. 

Tue American Master Mechanic says: “ As collarless 
axles are gaining favour, it may be well to cite an example of 
marked success in their use. Two years ago collarless axles were 
introduced on the New York and New England Railroad under 
passenger cars. Since then sixty-five cars, coaches, and baggage 
cars, and one locomotive tender, have been equipped with them. 
During this time no reports have been received of the heating of 
the journals. It is noticeable that there has been more end wear 
on the journals under the passenger and baggage cars than on 
those under the locomotive tender, owing perhaps to the different 
style of trucks used. Under the tender the regular diamond 
trucks, with a rigid bolster, are used, which are different from the 
passenger trucks in one important respect, that is, in not having 
end pieces nor pedestal stay rod to tie bar, thereby rendering the 
trucks less rigid and making them more susceptible to winding or 
getting out of square by the end thrust of the collarless journals. 
This tender has been in regular passenger service the past thirteen 
months, and has made 41,666 miles. The journalsare 4#in. by 8in.; 
centre to centre of journals, 75in.; total length of axle, 83}in.; 
wheel fit, 4gin.; outer of axle, 4}in. The journal boxes are the 
M.C.B. standard, with the addition of suitable lugs to support the 
endstops.” 


Tue United States Consul at Dusseldorf reports that 
the appropriation from the State for the past year was £450,000 
for wooden sleepers and only £200,000 for iron sleepers. It is 
estimated that the yearly import of wooden sleepers will amount 
in value to £90,000. A resolution was passed deciding to make 
application to the Railway Minister, with a view to the more 
general use of iron beams. Mr. Lueg, general director, said that 
the situation of the iron industry at present was not good, and that 
while the mills had yet much to do for inland works, the export 
trade has fallen off to an alarming extent. Director Schlink, of 
Mulheim, gave some points in regard to the weight of metal cross- 
ties in use on German railroads; that such cross-ties were much 
too light, the general weight at present being 88°16 lb., while they 
should be at least 132-24]b. Mr. Vahlkampf gives the following 
statistics in relation to the cost of iron and wooden sleepers: Iron 
sleepers—Berg Mark. Railway, sleepers, 1194 1b., 8ft. 24in. long, 
6s. 9d.; small iron castings, 5°29 Ib., 9d.; total cost, 7s. 6d., from 
which the value of old material, 2s, 10d., should be deducted; net 
cost, 4s. 8d. Rhenish Railway, cross-ties, 8ft. 24in. long, 6s. 8°5d.; 
small castings, 9°0d.; total, 7s. 5*5d.; deduct value of old material, 
2s. 10d.; net cost, 4s. 75d. Wooden ties or sleepers—Oak ties, 
4s. 5d.; support plates, 5d.; nails, 6°5d.; total, 5s. 4°5d.; deduct 
value of old material, 6d.; net cost, 4s. 10°5d. 

THE results of the working of the six principal lines of 
railway of France during 1888, the latest official returns, are given 
in the Rerve Générale des Chemins de Fer. The six lines under 
review are those of the Compagnies du Nord, de l'Est, de l'Ouest, 
d'Orléans, de Paris-Lyon-Méditerranée, and du Midi respectively. 
The total capital raised by the six companies up to December 31st, 
1888, amounted, according to the accounts presented to the share- 
holders, to 11,903 million francs—£476,000,000—of which 11,7114 
millions—£468,460,000—had been actually expended. The total 
mileage authorised to be constructed was 35,852 kiloms.—22,228 
miles—while that open for traffic at the end of 1888 was 29,529 
kiloms.—18,308 miles. The cost of construction amounted to 
386,708f. per kilometre—£21,343 10s. per mile. The expenditure 
for rolling stock—1723 million frances, or £68,920,000—is included 
in this expenditure, and amounts to 58,359f. per kilometre-— 
£3379 per mile. The cost of construction of a mile of permanent 
way was consequently £17,964. In 1888 the mileage of railway 
open for traffic increased by 625 kiloms.—3874 miles—compared 
with 1887, or 2°16 per cent. _ The capital raised increased during 
the year by 210 million francs, or 1°8 per cent., and the capital 
expended by 246 millions, of which 26 millions were spent for 
rolling stock. The total expenditure amounted to 502,661, 436f. 
—£20,106,457—the net receipts were, consequently, 502,861,774f. 
—£20,114,471—and the proportion of the expenditure to receipts 
was 49°99 per cent,, compared with 50°53 per cent. in the preceding 





year. 


NOTES AND MEMORANDA. 


Tue total rainfall at West Molesey during February 
was 0°86in. 


At its highest point the water in the Thames during 
last February was 2ft. 9in., and at its lowest point 2in. above the 
average summer level. 


THE total number of houses supplied by the water 
companies during the month of February was 759,303, representing 
an increase of 636 supplies on the previous month. The total 
supply divided by the number of houses shows a daily average of 
210 gallons for each tenement. 


In the Arctic Ocean the greatest depth sounded by the 
Sofia in 1868 was 2650 fathoms in latitude 78 deg. 05 min. N., 
longitude 2deg. 30min. W. In the minor seas the maximum 
depths so far as ascertained are :—Caribbean Sea, 3452 fathoms, 
south of Great Cayman—Sigsbee Deep—Gulf of Mexico, 2119 ; 
Mediterranean, 2170; North Sea, 375; Baltic, 178; China Sea, 
2100 ; Coral Sea, 2650 ; Sulu Sea, 2550 ; Celebes Sea, 2600 ; Banda 






THE average daily water supply delivered to London 
rom the Thames during February was 79,095,922 gallons ; 
from the Lea, 58,487,010 gallons; from springs and wells. 
21,941,414 gallons; from ponds at Hampstead and Highgate, 
327,352 gallons. The last is used for non-domestic purposes only. 
The daily total was, therefore, 159,851,698 gallons for a population 
aggregating 5,631,229, representing a daily consumption per head 
of 28°38 gallons for all purposes. The relative proportions of the 
supplies from the above various sources were as follows :—From 
the Thames, 49°48 per cent.; from the Lea, 36°59 per cent.; from 
springs and wells, 13°73 per cent.; from ponds, 0°20 per cent. 


Some few years ago the Japanese Government decided 
on lacquering the bottoms of all their iron ships, and the results 
proved that corrosion was most effectually prevented, but the 
process does not seem to have been applied to any foreign ship 
until about two years ago, when the attention of the captain of a 
Russian frigate was directed to it, and lacquer was applied both to 
the iron and the zine parts of the bottom. The Steamship says it 
was found that the adhesion of the lacquer to the latter was very 
slight, but on the iron, or rather steel, it was found to be in an 
extraordinarily good state of preservation, so much so that it 
could not be stripped off except by being scraped with a sharp 
instrument. 


THERE are, the United States Miller thinks, about 
16,000 flour mills in the United States. The total wheat crop of 
1889 was 490,560,000 bushels. Suppose the average capacity of 
these mills was but 25 barrels per day, and that they used 
an average of 44 bushels of wheat to the barrel; that would use up 
1,800,000 bushels of wheat per day, and the total crop of 1889 would 
be ground out in 272 days—about 9 months. In this calculation, 
wheat exported, used for seed or lost by shrinkage, fire or other- 
wise, is not taken into consideration. Granting the fact that the 
average capacity of a mill is nearer 50 barrels perday than 25, and 
deducting exports, seed and losses, that 500,000,000 bushel wheat 
~~ could—with present milling capacity—be easily floured in 100 

ays. 


In a recent number of the Railroad Gazette a dis- 
cussion was published on washing out locomotive boilers 
immediately after the tires are drawn, particularly when they are 
equipped with fire-brick arches. The discussion shows conclu- 
sively the almost universal experience that fire-brick arches retain 
heat for a great and inconvenient length of time; consequently, 
when the water is withdrawn from the boiler immediately after 
the fires are drawn, there is great liability of burning and cracking 
the fire-box sheets. One of the speal:ers showed the difficulties 
in connection with the fire-brick arch more conclusively than any 
of the others when he stated that on his road in the summer 
season, when they had plenty of engines, they used a fire-brick 
arch; but in the winter season, when they were short of engines, 
they were compelled to remove the arches, because they could not 
wash out the engines fast enough to keep up with the demand 
from the transportation. 


In their report on the water supplied to London in 
March last from the river supply, Mr. William Crookes, F.R.S., 
Dr. William Odling, and Dr. C. Meymott Tidy state :—Tbrough- 
out the month of March the condition of the water furnished to 
the metropolis by the companies taking their supply from the 
Thames and the Lea has continued to be unexceptionable. The 
mean proportion of organic carbon present in the Thames-derived 
samples having been found to be *154 part in 100,000 parts of the 
water, as against a mean of ‘160 part in the previous month's 
supply. As regards the Thames-derived water the maximum pro- 
portion of organic carbon present in any single sample examined 
was *174 part in 100,000 parts of the water, the mean proportion 
for the past three months being *150 part, an exceptionally low 
result for the first quarter of the year, in which the mean is 
habitually liable to elevation, by reason chiefly of the occurrence 
of more or less heavy floods. It is to be noted, however, that of 
late years the influence of a flooded state of the rivers upon the 
— of the water supply is appreciably less than it used to be 
ormerly. 


In a paper read before the Royal Society on ‘ Investi- 
gations into the Effects of Training Walls in an Estuary like the 
Mersey,” by L. F. Vernon-Harcourt, M.A., M. Inst. C.E., the 
author describes experiments made with a model of the Mersey 
estuary, from near Warrington to the open sea beyond the bar, 
made to a horizontal scale of 35455, and a vertical scale of ;},, and 
with a bed formed of fine Bagshot sand. The experiments were 
directed to the solution of two problems, namely, (1) the influence 
of training walls in the wide upper estuary on the channel below 
Liverpool, and across the bar ; and (2) the effects of training works 
in the lower estuary on the channel across the bar. The model 
was first worked without modification, till a fair reproduction was 
obtained of the existing conditions of the estuary. Training walls, 
made of strips of tin, were then inserted in the model, following 
the lines of the Manchester Ship Canal Scheme of 1884, down the 
middle of the upper estuary, for which the present line of canal, 
in course of construction, skirting the Cheshire shore, was substi- 
tuted in 1885. This modification soon produced a change in the 
model. The upper estuary began to silt up, and the channel 
immediately below Liverpool began to shoal, till at last the main 
navigation channel below the “narrows” became very shallow for 
some distance. This result solves a very much disputed question 
as to the effects of these training works, and affords grounds for 
the conclusion that training walls placed in a sandy estuary, where 
sandbanks exist below them, will lead to accretion behind them. 
The model was next restored to its original form, and training 
walls were inserted in the lower estuary. The scour through this 
trained channel gradually washed away a sandbank to the north of 
the outlet, and eventually formed a channel to the north of the 
previous ch 1, with a mini depth considerably more than 
was previously obtained across the bar. The bed of the model was 
then restored to its previous state; but the training walls in the 
lower estuary were retained, and a sandbank impeding the outlet 
was removed to the level of the bar. The scour through the 
trained channel produced a more direct and uniform channel than 
in the previous case, with a similar increase in depth. These expe- 
riments indicate that, whereas training walls in the upper estuary 
would be injurious, owing to the resulting accretion, training walls 
in the lower estuary would improve the depth of the outlet channel ; 
and that such training walls, combined with dredging, offer the 
best prospect of forming a direct stable and deepened channel 
across the bar. 
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MISCELLANEA, 


Messrs. EpGar ALLEN AND Co., of Sheftield 
that henceforth their business will be conducted 1, announee 
Limited Liability Company. Mr. Robert Woodward wag 
Alfred E. Wells become associated with Mr. Wm, Edgar All f 
managing directors. en's 


Tue French Exhibition at Earl’s Court and w. 
pemeaee will be opened at 3 p.m. on Saturday, May 10th, } - 
Lord Mayor of London. The French Committee are of ’o Hf a 
that this will be the most representative display of arts and 1 a 
tries yet made by France abroad. — 


At Huntsmoor Park, Iver, near West Drayton, M 
C. Isler and Co, have recently completed an artesian be 
well, 200ft. deep. After passing through the various be 
and sand, which form part of the London basin, as so: 
chalk was reached the water rose 14ft. above the surfa 
5ft. the overtlow was at the rate of 200,000 gallons per ho 
a din, bore. The water is perfectly pure. 


Messrs. ARCHIBALD SMITH AND STEVENS have received 
instructions to erect a ‘‘ Reliauce” hydraulic lift at the Badminty 
Club Chambers. They are also erecting similar lifts at Ashlew 
Mansions, Victoria-street, Westminster ; at chambers in Th 7 
morton-avenue, for Mr. J. Morris; at the Blue Hart Court < 
Messrs. Cosh and Co.; at Chesterfield Gardens, for Mr. J. W, Beer, 
and for Messrs. Carruthers Bros. of Luton. / 
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ds of clay 
On as the 
ce, and at 
ur through 


AMERICAN papers again say there is great need for a 
new invention for the cheap and easy utilisation of sawdust, and if 
inventive people would study the subject doubtless something 
practical might be realised. Great trouble is experienced jn 
Canada and the States with the sawdust thrown into rivers and 
elsewhere, and no means have been invented for converting the 
sawdust cheaply into useful material or fuel. 


An order for a very large cooling or refrigerating plant 
foroneof the leading blast-furnace works inGermany, has been laced 
in the hands of the Antifriction Conveyor and Grinding Mac vinery 
Company, London, Anexpenditure of over £12,000 is to be made for 
its application. We may mention that the plant is employed in the 
manufacture of the after products from the gases, a the process 
is carried out by apparatuses designed and patented by Mr. 
Mackay. 


THE important position of chief engineer to the Tees 
Conservancy Commissioners, rendered vacant by the premature 
death of Mr. F. Jopling, has now been satisfactorily filled up. The 
successful candidate is Mr. G. J. Clarke, of Milford Haven, and he will 
commence his new duties in about a week's time. Mr. Clarke was 
for some time engineer in charge of the breakwater at Aberdeen, 
and then for five years assistant engineer during the extension of 
the Victoria Docks, London. Subsequently he was engaged on the 
Bengal Central Railway at Calcutta, and afterwards at the Milford 
Docks, South Wales. Sir Joseph Pease, in announcing the appoint- 
ment to the Commissioners, said that any of the other four or five 
candidates, whose names were retained for special consideration, 
would have efficiently filled the position if selected. 


TuE eighth meeting for the session of the North-East 
Coast Institution of Engineers and Shipbuilders was held at West 
Hartlepool, on Saturday evening last, Mr. W. Gray presiding in the 
absence of the president. It was announced that Mr. Wigham 
Richardson, of the Neptune Works, Newcastle-on-Tyne, had been 
nominated to fill the office of president during next year; and 
Messrs. Arthur Coote, C. W. Hutchinson, J. H. Irvine, W. Kil- 
vington, and P. Watts, for election as vice-presidents. A discus- 
sion then took place on Mr, R. L. Weighton’s paper on the Institu- 
tion rule for the nominal indicated horse-power of marine engines, 
and on Mr. Bergstrom’s paper on the structural strength of 
cargo steamers of different types. An able communication from 
Mr. W. Boyd was then read on the weight of machinery in the 
mercantile marine. 


Mr. FREDERICK SiprAy—Messrs. Sibray, Hall, and Co., 
of the Fitzwalter Works—has pointed out to us what seems to be a 
very real grievance under which the silversmiths at present labour, 
According to the statute, the assay master is compelled to destroy 
good silver with bad. Fer example, if a manufacturer sends £5000 
worth of goods to be assayed and these goods include a pepper-box 
which has a knob not up to standard, the assay master is obliged 
to destroy the whole lot through that miserable little knob, and, 
in addition, to charge the unlucky owner 6d. per ounce for doing it. 
Mr. Sibray urges that the goods should be returned to the owner. 
They would be useless for sale until they were assayed, but he sees 
no reason for wasting all the perfect workmanship for the sin of the 
imperfect piece. Of course, it may be asked why does the manu- 
facturer put a bad knob on a good vessel? 


Tue Vestry of St. James, Westminster, having before 
it the following report, which has been unanimously adopted by 
the London County Council, have agreed with it, and have resolved 
to present a petition to Parliament in support thereof, viz.:—1. 
We have to report that in pursuance of the following resolution of 
the Council of 11th February, 1890 :—‘‘ That in view of the quin- 
quennial re-assessment of property in London, which will come 
into force next year—1891—and the resulting effect which will 
give the water companies power to exact an increased charge for 
their supply, this Council instructs its Special Water Committce to 
immediately take the question into consideration and report thereon,” 
we have given rte consideration to the subect of the reference, 
and we submit the following recommendation :—‘ That the Council 
do introduce into Parliament during the present session a Bill for 
the purpose of suspending the powers of the water companies to 
increase their charges for water consequent upon any increase that 
may be made in the assessment of property in the County of 
London in the quinquennial valuations, and that it be referred to 
the Parli tary C ittee to take the necessary steps for the 
purpose,” 


At a meeting of the Ramsgate Town Council, held at 
the Town Hall, the Mayor in the chair, the following recommenda- 
tion of the Lands and Cliffs Approaches Committee was unani- 
mously adopted:—‘*That Mr. W. A. Valon, C.E., engineer to 
gas and water department, be appointed the engineer to the 
corporation for the purpose of preparing the plans and specifications 
to be annexed to the proposed agreement with the Board of Trade 
relating to the pgp rg of the sea front. The committee 
recommend that the plans and specifications relating to the pro- 
~~ front improvements, as now submitted by Mr. W. A. Valon, 

forwarded to the Board of Trade for their approval.” The 
improvements may be summarised as follows:—The north side of 
the inner harbour is to have a new sea wall extending from the 
corner of Harbour-street to the west end, which gives an oppor- 
tunity of building the front walls of the ornamental arches on the 
present wall of basin, and forms a good wide road in front of them. 
On their completion it is intended to clear away the harbour 
stores, customs house, and harbourmaster’s house at present in the 
pier yard, and throw it open to the sea, thus widening and 
improving the approach to the London, Chatham, and Dover Rail- 
way station, making the road in some places 75ft. wide, On the 
completion of this work, the Albion Hotel will be removed, and a 
r formed rising at a regular gradient from Harbour-street, so 
that when the whole is finished there will be an easy and improved 
—— to both cliffs. By the deepening of the basin, coal vessels 
and merchant ships will unload alongside the new military road 
and cross wall opposite, leaving that part immediately facing the 
hotels and streets clear for geutlemen’s yachts. The total cost of 





the improvements, including compensation, but without recoup- 
ments, which will be considerable, amounts to about £65,000. 
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HE IRON, COAL, 

OF BIRMINGHAM, 

OTHER DISTRICTS. 
(From our own inet: , ; 

i ae is usual after the quarterly meetings, shows 
Soar ie ed, ondere which, pending rt voi rices will 
- . ot these gatherings, had | reviously been held back, being now 

‘on out. The fact that whilst the sheet, hoop, and strip makers 
Ons reduced their prices, the marked bar makers have refrained 
a such a step, and have contented themselves — pte 
unaltered the official rates announced in January, has not occa- 

ioned any surprise. It was known that business in the manu- 
faotured iron trade has of late been distributed very irregularly, 
and that the marked bar houses have been, yectnns, better em- 

loyed than any other of the finished iron makers. It was scarcely, 
Scions, anticipated that there would be any reduction in best 
bars, notwithstanding that at the present time the orders upon 
which makers of this description have lately been engaged have for 
the most part been completed, leaving the books much barer than 
manufacturers would at all like. On the other hand, the sheet 
makers have for some time past been suffering from a serious 
scarcity of orders, mainly on account of their receiving next to no 
business from the galvanisers, who have been utterly discomposed 
by the complete stoppage of orders from South America on 
account of the financial difficulties there. : 

The list houses are justifying the course they have taken with 
regard to the bars, by pointing to the manner in which expenses of 
production are being kept up. They are “eee stress on the fact 
that ironworkers’ wages are higher than those of the North of 
England. There has, indeed, been some talk of calling together 
the Midland Iron and Steel Wages Board, with a view to a 
reduction of the existing wages basis, At the time when the last 
advance was conceded, the employers plainly told the operative 
section of the board that if the advance they were then giving 
should be found to handicap the manufacturers by bringing in 
competition from the North of England, they should expect the 
operatives to consent to some arrangement by which matters could 
be equalised. It is not at all likely, however, that the Midland 
iron and steel workers would at the present time submit to any 
reduction of wages, even if the manufacturers thought it wise 
seriously to contemplate it—a point which in itself is doubtful. 
However, it is one of the circumstances which bar makers are 
alludi:.g to as one of the reasons for their action in not altering 
official quotations, and the same matter is also referred to by sheet 
makers when they are asked why the reduction in their case was 
not the full £1 wich some consumers had anticipated. 

The prices of the Dudley Round Oak Works are now as follows: 
—For the L.W.R.O. brand, £10 2s. 6d. for ordinary bars and 
£11 10s. for best; £10 12s, 6d. for ordinary angles and £12 for 
best; £11 2s. 6d. for ordinary tees and £12 10s, for best; 
£10 12s. 6d. for ordinary hoops and strip and £12 for best. The 
Hurst qualities are as follows:—Bars, a £9 10s.; best, 
£10 10s.; best best, £12; angles, ordinary, £10; best, £11; best 
best, £12 10s.; tees, ordinary, £10 10s.; best, £11 10s.; best best, 
£12 10s. Summerhill cable bars were £10; best cable, £11; best 
best cable, £12; best rivet, £10 15s.; and best best rivet, £12 5s, 
Summerhill plates were £11; best boiler, £11 10s.; and best best, 
£12 10s, 

William Barrows and Sons make only one class of bars, and 
those are £9, J. Bradley and Co.’s 8.C. Crown bars are £10 10s. 

Robert Heath and Sons, of the Biddulph Valley Coal and Iron- 
works, Stoke-on-Trent, quote as follows dived olverhampton: 
—R.H. Crown or R.D, Crown bars, £8 5s.; best bars, £8 15s.; best 
turning, £8 15s.; angles and tees, £8 15s.; best angles and tees, 
£9 5s.; best Z and channel, £10 15s.; plates, £9 5s.; best plates, 
£9 15s.; best best plates, £10 5s.; best best best plates, £12 5s.; 
best rivet iron, £10 15s.; Ravensdale hoops, £8 12s, 6d.; plates 
under jin, and down to in. thick, 5s, per ton extra. 

Unmarked iron is now about £8 to “Bil0s., according to quality ; 
but some of the common sorts can be obtained at as low as £7 10s. 

Sheets are in slightly improved request at the new prices of 
£9 10s. for singles, £10 for doubles, and £11 for lattens. The 
galvanised sheetmakers do not report any better feeling. There is 
very little business stirring, although makers are quoting £15 10s. 
for 26 gauge and £16 10s. for 28 gauge. Stamping shects are 
quoted £14 for medium qualities, and £16 for best. 

Hoops are in a little better call at the new figure of £8 5s., which 
is also the current rate for tube strip. 

With regard to steel, prices vary considerably just now. The 
quotations which basic steel makers are asking at date are about as 
follows:—Ship, tank, and bridge plates, £8 10s. ; angles, £8 to £8 5s. ; 
blooms and billets, £7 5s.; steel boiler-plates, £9 10s. to £10. 
Compared with the opening of the year these quotations are a 
reduction of from 15s, to £1. 

A little business is doing in descriptions of steel for tin-plate 

manufacture at the prices re-decla in Birmingham last week, 
namely, Bessemer tin-bars, £7 15s.; Siemens tin-bars, £8 2s. 6d.; 
Bessemer blooms, £7 ; Siemens, £7 7s. 6d. 
_ Pig iron producers are still complaining of the small demand that 
is being experienced, even at the present lew prices. Common 
Staffordshire pigs could, this afternoon in Birmingham be ob- 
tained as low as 45s, to 47s, 6d., or a reduction of about £1 on the 
quarter, Part mines are lower than in January to about the same 
extent, being now quoted 55s. to 57s. 6d. Some makers of Derby- 
shire and Northampton sorts would accept this afternoon 55s, to 
60s., ora drop of from 12s, 6d. to 15s. 6d. upon January, and 
within from 11s, to 14s. of the low prices at which this description 
was selling this time twelvemonth back. 

There have been no officially declared advances in the price of 
coal in consequence of the decision to raise the men’s wages, but 
producers and merchants are, of course, naturally endeavouring 
to obtain some compensation where this is possible. The deman 
at the present time for fuel, both manufacturing and household 
qualities, remains fairly satisfactory. 

The Wednesbury spring, axle, and tube trades are in a fairly 
satisfactory condition, one or two firms being very busy. The 
Darlaston nut and bolt trades are inan active state. The shipping- 
tackle trade is somewhat better, naval ironwork and brassfoundry 
being in improved request. 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Munchester.—There is no improvement in the iron trade of this 
district, but rather an increasing tone of depression, with a steady 
retrograde movement in prices, Although the principal iron-using 
branches of industry continue generally well employed with work 
in hand, there is an almost complete absence of demand for either 
Pig or finished iron, and it is now evident that consumers, in their 
anxiety to secure — towards the close of last year, consider- 
ably over-estimated their requirements, whilst speculators bought 
largely in excess of what they have since been able to place upon 
the market. he result is that iron is now being forced for sale at 
prices far below the actual cost of production, and makers are 
Mite unable to compete for business under existing conditions. 
When trade is likely to return to a healthy footing no one at 
present seems to have confidence to offer any prediction, and a 
tore complete collapse has probably never been experienced 
within so short @ period. 

The Manchester Lron Exchange on ‘Tuesday was moderately 
attended, and business, as -at previous markets, was again 
extremely slow, with a downward tendency in prices. The further 
giving way in warrants necessarily had a tendency to check busi- 
= in pig iron, and there was almost a complete absence of any 
: ers to really test prices. The few transactions that were put 

hrough were either in warrants or in low-priced second-hand 
Parcels, which are freely offering at’ far below anything that 





makers are at present disposed to entertain. Quotations for 
maker's iron consequently, for the most part, remain simply 
nominal, and in many instances they do not, in the present unsatis- 
factory condition of the market, care to quote at all. Generally, 
however, they would be open to entertain offers if buyers had any 
business to place out, but in the absence of inquiries in this direc- 
tion it is Kifficult td say what prices really would be taken. 
Lancashire makers, although still not actually quoting in 
the open market, would no doubt be willing to entertain 
business on the basis of about 56s, to 57s., less 24, delivered 
equal to Manchester. District brands continue to ease down, 
Lincolnshire being now readily obtainable at 57s. to 58s. and 
Derbyshire at 60s. to 62s, 6d., less 24, delivered here. These, 
however, are little more than supposititious figures, as they do not 
really lead to business being done. In outside brands a few sales 
have been made in warrants and second-hand lots at extremely Jow 
prices, Parcels of good Middlésbrough brands in quantities to suit 
founders, and for delivery over the next couple of months, are 
readily obtainable at about 58s, 4d. to 58s. 10d. net cash equal to 
Manchester, tigures which are quite 5s, per ton below what makers 
would quote for similar brands, whilst in Scotch iron store Eglinton 
is obtainable at about 51s. to 52s., and makers’ iron at about 53s., 
delivered at the Lancashire ports. 

In hematites there is also a continued absence of business with a 
further weakening in prices, good foundry qualities delivered in 
a or district being obtainable at about 75s. to 77s. 6d., 
ess 24. 

The finished iron trade remains in a very depressed condition, 
makers reporting little or no new business coming forward, whilst 
they are unable to obtain specifications for iron already sold. 
Prices are weak and irregular, Lancashire makers in some instances 
now being prepared to take £7 10s. for bars, although quotations 
nominally are not under £7 12s. 6d. to £7 15s.; hoops average 
£7 15s. to £7 17s. 6d., and sheets about £9 to £9 10s., delivered 
in the Manchester district. North Staffordshire bars coming into 
this district are also easier, and makers would readily accept £8 
per ton for actual specifications. 

Steel plates still meet with really no inquiry for either boiler- 
making or shipbuilding purposes, and prices are altogether 
nominal. Makers quote about £10 per ton for steel boiler-plates 
delivered to consumers in the poe wt clash of Manchester, but 
they would be open to consider offers, Buyers, however, do not 
come anywhere near makers’ ideas, and in most cases seem to be 
waiting until they can place orders on the basis of about £9 per 
ton delivered. 

In the condition of the engineering trade there is still no very 
material change to report, most branches being kept well employed 
with work in hand. As 1 have, however, previously intimated, the 
outlook is less satisfactory, and both from sources representing the 
employers and the workmen a falling-off in the weight of new 
inquiries is reported. The condition of trade, however, for the 
present is not appreciably affected, and the returns issued this 
month by the trades union organisations connected with the engi- 
neering industries show no appreciable change, so far as employ- 
ment is concerned, the number of members in receipt of out-of- 
work donation being still exceptionally small. In the Steam Engine 
Makers’ Society the number of out-of-work members on the books 
remains simply nominal, there being barely 4 per cent. of the total 
membership in receipt of actual out-of-work donation. The returns 
of the Amalgamated Society of Engineers show some slight increase 
in the number on the books, as compared with the previous month, 
but this is due more to a number of labour disputes now 
going on in various districts than to any actual falling-off 
in industrial activity; but even with a considerable number of 
men in receipt of out-of-work support through strikes and cther 
disputes, the percentage is still only about 15 per cent. of the 
total membership. Any increase of out-of-work members through 
trade disputes is, however, more than compensated by a large 
reduction in the number in receipt of sick benefit, which, owing to 
the prevailing epidemic, had risen to very serious proportions, and 
was not only entailing very large expenditure upon the societies, 
but had been a source of great inconvenience to works by the 
frequent stoppages of men through sickness. There would, how- 
ever, now seem to be a decided improvement in the health of the 
workmen, and the Amalgamated Society of Engineers is already 
able to report a reduction of more than 25 per cent. in the number 
of members on sick benefit. With regard to wages, there is no 
general movement, with the exception that in low-paid localities 
the men are seeking an advance, and this, as already intimated, 
has led to a number of disputes. In the Lancashire district, the 
engineers in the Liverpool engineering trades have secured an 
advance of 2s. per week, but in Bolton the moulders are still out 
on strike. The Amalgamated Society of Engineers again reports 
a large increase of membership, 800 new members having been 
admitted during the past month, and since the commencement of 
the year there has been an increased membership of 2600, the total 
membership being now 63,000. 

Messrs. Richmond and Chandler, of Manchester, by a very 
simple modification of some of the working parts have adapted 
their ordinary corn crushers for the finer milling purposes, and 
they have just sent out five of these machines thus reconstructed 
for a flour mill in Australia. The chief alterations they have made 
in them are manufacturing the rollers in high-class steel to enable 
them to take a finer fluting, the rollers being now cut with flutes 
eight, fifteen, twenty, twenty-five, and thirty to the inch, so as to 
make them suitable for the gradual reduction in grinding flour. 
The working parts which in the corn-crushing machines were left 
open are boxed in with a dust-tight cover. In other respects they 
are precisely on the same lines as their ordinary corn-crushers. 
The idea has been suggested by one of their customers in the 
Colonies, who was convinced that with these slight alterations they 
might meet all the purposes of the much more expensive flour- 
milling machines. 

Several interesting communications were read before the Mem- 
bers of the Manchester Geological Society, at the ordinary monthly 
meeting held on Tuesday. One of these was a paper prepared by 
Mr. Thomas Bell, H.M. Inspector of Mines, Durham, on ‘*The 
Middlesbrough Salt Works, and the recent boring on the Lackenby 
Foreshore Estate.” Mr, Bell, after pointing out that during last 
year the output of salt in the above district reached 220,000 tons, 
said it was expected that even this large output would in a short 
time be doubled. One point of interest referred to in his paper 
was that the Cleveland | Salt Company has recently erected six 
large pans for the utilisation of the waste heat from the Middles- 
brough blast furnaces, and the Salt Union are at present erect- 
ing pans to heated in like manner from the furnaces 
at the Clarence Ironworks. This system of having the pans 
driven by waste heat from the blast furnaces is an obvious advan- 
tage, of which, he added, the full value can only be realised in 
times of dear fuel like the present. Another communication by 
Mr. J. Crankshaw had reference to ‘‘ Irrigation and Water Storage 
in the Western States of America,” where it was proposed to con- 
struct a navigable canal from the Upper Missouri to the Gulf of 
Mexico, that would irrigate 50,000,000 acres of land that are now 
largely idle, whilst a further proposal was to make Tahoe, Donner, 
Webber, Honey, and Independence Lakes, reservoirs for the 
Trucker and Carson Valley, which would reclaim 3,000,000 acres 
of land, A third scheme was the construction of an international 
reservoir on the Rio Grande above El Paso for the purpose of 
definitely fixing the river bed, and providing for a regular supply 
of water to both sides of the river, 

In the coal trade, except that the best qualities of house fire coal 
are hanging upon the market, and are easier in prices, there is a 
fairly steady demand, and all descriptions of manufacturing fuel 
are well maintaining late rates. Supplies, however, are ample and 
there is not quite the pressure for either coal for ironmaking or for 
engine fuel as was the case a short time back. At the pit mouth 
prices average 12s, to 12s. 6d. for best coals, 10s. 6d. to 11s. for 
seconds, 9s, 3d. to 9s. 6d. for common coals, 8s. 3d. 8s. 9d. for 
burgy, 7s. 6d. to 8s. for best slack, and about 7s, for common sorts. 





For shipment, there is a rather better demand, with good quali- 
ties of steam coal fetching about 11s. per ton delivered at the ports 
on the Mersey. 

Coke is not running off so freely, and is easing down somewhat in 
price, best foundry cokes not averaging more than about 20s. per 
ton at the ovens, 

Barrow.—A quieter tone has again asserted itself in the hema- 
tite pig iron-trade. Makers are doing very little business indeed, 
because although they have reduced their prices for mixed Bes- 
semer numbers to 66s. 6d. per ton, the value of hematite warrants 
has declined to 54s. 6d. per ton. The market is, in fact, getting 
further and further out of the reach of makers who are simply out 
of the running altogether. The great stocks of warrants held 
form a complete barrier against any consumptive trade with 
makers. The latter are maintaining their output with a view of 
meeting delivery engagements, but it is evident their policy in the 
future is to make less iron, even if it is necessary to cover them- 
selves by the purchase of hematite warrants. Makers have still 
fifty-two furnaces in blast, but three of these are engaged in 
smelting speigeleisen. It is affirmed on good authority that some 
large buyers of hematite are in the market, waiting until what 
po be considered the bottom of the depression has been reached, 
and it is also known in well-informed circles that the present 
statistical position of the market is the best possible guarantee of 
an early change for the better. In the meantime makers are alive 
to the necessity of reducing their output by blowing out several 
furnaces ; indeed, it will not pay them to keep them working with 
market prices 10s. to 12s, per ton below the cost of production. 

There has been a decrease in the stocks of hematite warrants 
during the past week of 5079 tons. The total amount now held 
represents 355,233 tons. 

The shipments during the week have been:—Pig iron, 11,402 
tons; and steel, 7851 tons; a total of 19,253 tons, as against 16,546 
for the corresponding week of last year, showing an increase of 
2707 tons for this year. There is still 10,425 tons of a decrease 
since January Ist. 

The steel trade remains actively employed in all its departments 
on the old contracts held. There is, however, no new business 
offering, and makers will have to seek new contracts before long, 
in order to keep them within ful] employment. Steel rails of 
heavy sections are quoted at £5 5s. to £5 10s. per ton, light 
sections at £5 15s., and colliery rails at £7 15s. per ton. The steel 
shipbuilding material trade shows no new life, prices for plates 
being down at £7 10s., while angles are quoted at £7 per ton. 

There is nothing new to report in the shipbuilding and engineer- 
ing trades. The works are busily employed, and are likely to 
remain so on the orders already in -hand. Boilermakers, iron- 
founders, &c., are briskly employed. 

Iron ore is not in such brisk demand as it was a short time ago. 
Some of the pits in the district are about to be worked four days 
per week only. Prices rule from 12s, 6d. to 17s. 6d. per ton. 
Large quantities of 55 per cent. ore are, however, offered at 11s. 6d. 
per ton net at mines, 

Coal and coke are easier in tone, and supplies are abundant. 
East Coast qualities are obtainable at 25s. per ton delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

It is interesting to note that, in spite of the strike last month, 
the weight of coal sent to London was greater than during 
February. The quantity forwarded by rail during March was 
690,841 tons, against 666,186 tons in February, showing an increase 
on the month of 24,665 tons. As usual, Messrs. Newton, Chambers, 
and Co., of the Thorncliffe Collieries, sent the heaviest tonnage by 
rail, viz., 23,500 tons. The figures are the more surprising as it 
was freely stated that a great coal panic was threatened. London 
and other large places were expected to be the first to feel the 
effects of the stoppage. The facts have come out quite the other 


way. 

With Hull the effect was not the same. It was anticipated that 
the strike in the coal trade would paralyse the export business 
from the great Yorkshire port. During the week of the strike 
only 3000 tons of Yorkshire coal entered the port, as compared 
with 30,000 tons for the corresponding week of the previous year. 
Here again the Thorncliffe collieries take first place. This is the 
first time Messrs. Newton, Chambers and Co. have occupied this 
position withregard to Hull. During last month they sent by rail 
and water to Hull over 11,000 tons, against 3384 tons in March, 1889. 
Denaby Main comes second, with 9024 tons, which is an increase of 
88 tons ; Wharncliffe Silkstone is third on the list with 8136 tons, an 
increase of 40 tons. The total tonnage sent by all collieries during 
March was 127,800 tons, against 152,752 tons in the corresponding 
month of 1889, or a decrease of about 25,000 tons, which may be 
put down as causcd by the closed collieries. Large orders for 
Bombay had to be cancelled in consequence of the strike. The 
exports from Hull last month amounted to 49,626 tons, against 
65,043 tons, being a decrease of 15,417 as compared with March of 
1889. This decrease, of course, is due to the four days’ idleness. 

The Board of Trade returns for March are not very satisfactory 
from a local point of view. On the month, hardware and cutlery 
exports have decreased, as compared with March of last year, by 
£43,000, whilst for the quarter the falling-off reaches £126,000. 
The declining markets are Russia, Belgium, Spain and Canary 
Islands, the Argentine Republic, British East Indies, and Austra- 


lasia. The great improvement formerly noted in South Africa is 
maintained. The exports of steel are slightly more than in March 
of 1889. 


As was anticipated, forge iron fell in value at the Birmingham 
quarterly meeting, causing a lowering of prices in wrought iron, 
plates, and bars. Hematite pig iron is now quoted by makers at 
75s. to 80s. in Sheffield; common forge iron, 62s. 6d. Very little 
change has taken place in steel. Special billets for the Sheffield 
trades make £8 to £8 10s., with improved demand. 

A large order for wheels and axles for the Central Argentine 
Railway Company has been placed elsewhere, Sheffield makers being 
too busy to complete within the date specitied for delivery. Im- 
portant railway extension is projected in South Africa, the Cape 
Government proposing to add another thousand miles to its 
existing lines, passing through the Transvaal into the interior of 
Africa, It is expected that these rails will be obtained from 
English makers. 

The new Atlantic White Star liner, Majestic, has just 
made an exceptionally quick first run to New York. She is 
fitted with sixty furnaces—nearly the whole in the ship—of 
the Purves patent type, made solely by Messrs. John Brown and 
Co., Atlas Works. The Columbia, belonging to the Hamburg- 
American Line, is entirely fitted with Purves tines, which are also 
being supplied for several of the cruisers now being built for the 
British Navy. 

As high as 11s. per ton is being obtained at the pits for manu- 
facturing fuel. Slack makes 8s., which is a remarkable figure, con- 
sidering that in past years it has been at 3s. to 4s. a ton. Coke is 
easier, prices having declined 2s. per ton, with a prospect of still 
lower values ruling. House-coal dull, owing to consumers having 
laid in stocks prior to the strike, and less being burnt. 

The Rolling Mills Proprietors’ Association have issued a circular 
stating that they are again compelled, much against their wish, to 
reduce their discounts for rolling by 5 per cent. This step has 
become necessary in consequence of the receut advances in the 
price of coal. A similar reduction of discounts took place in 
February. The rolling-mill proprietors state that the advance 
then made did not cover the increased cost of coal at that time. 
This further advance in prices, which took effect on the 14th inst., 
affects the Sheffield trades most materially, and has excited much 
comment, in steel circles more particularly. 

Our manufacturing silversmiths are again embarrassed by the 

roposal to repeal the silver duty and compulsory hall-marking. 

his subjett crops up regularly every year as the day of the Budget 
draws near. Mr, Watherstone, silversmith, Pall Mall, re-opens the 
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controversy each season. He is an advocate fer the abolition of the 
duty, and thinks hall-marking should be voluntary. The Sheffield 
trade have again memorialised the Chancellor of the Exchequer 
against any change, and they have been followed by a large number 
of London silversmiths. Nr. Howard Vincent, C.B., M.P., the 
member for the central division of Sheffield, has put the case for 
the retention of the duty and compulsory hall-marking in a very 
crisp and clear letter to the Times, which has been made the text 
of the trade in their action. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE attendance at the Cleveland iron market, held at Middles- 
brough on Tuesday last, was excellent, but scarcely any business 
was done, and the prevalent feeling was one of discouragement. 
At last week’s market some improvement was noticeable, and it 
seemed as if a better state of things had supervened. Before the 
end of the week, however, prices began again to recede, and now 
they are as low as they were six months ago. Merchants offered 
No. 3 G.M.B for prompt delivery at 47s. 6d. to 48s. per ton when 
the market first opened. But unfavourable reports from Glasgow 
had a depressing effect, and the closing price was 46s. 6d., at 
which figure some small lots changed hands. This represents a 
fall of about 5s. 6d. per ton within a week. Makers still preserve 
an attitude of firmness, though it is now rumoured that some of 
them would now be glad of orders at considerably less than their 
nominal price. 

The demand for warrants has been exceedingly irregular during 
the last few days, and the variation in price is sometimes nearly as 
much as 3s. per ton in one day. On Tuesday some holders quoted 
46s. 7}d., but buyers would not give more than 46s. 6d. A week 
ago transactions took place at 52s. 6d. 

The pressure for delivery of pig iron from the warrant stores is 
not quite so great as it was, but stocks still continue to fall. On 
Monday last Connal and Co. held at Middlesbrough 139,359 tons, 
representing a reduction of 2766 tons for the week. At Glasgow 
their stock has decreased 11,354 tons in the same time. 

Finished iron makers complain that fresh orders are scarce, and 
that specifications against existing contracts are coming in very 
slowly. Some firms have great difficulty in keeping their mills 
fully going. Plates can now be bought at £6 10s., common bars at 
£6 12s. 6d., and angles at £6 7s. 6d. per ton, all f.o.t. at makers’ 
works, less 24 per cent. discount. 

The price of steel of all kinds has been further reduced, but not 
much fresh business results. Ship-plates are now £7 10s. and heavy 
rails £5 15s. per ton at makers’ works. 

The large grinding mill built by the North-Eastern Steel Com- 
pany near its works at Middlesbrough two or three years since 
for the purpose of grinding basic slag for use as manure was burnt 
down early on the 11th inst. The origin of the fire is unknown, 
but it was first observed on the underside of one of the floors. 
The building and machinery were fully insured, and the reconstruc- 
tion will be proceeded with at once. The interference with the 
production, just at the beginning of the agricultural and export 
season is, however, an unfortunate circumstance, even though 
there be no pecuniary loss. 

The working men in the North, and more especially the miners, 
seem still unable to realise the downward reaction which has taken 
place in trade since the commencement of the year. Numerous 
applications have just been sent in to the council of their associa- 
tion, urging them to demand still further advances of wages. In 
some cases 25 per cent. is their modest idea of what they ought to 
have, and that with as little delay as possible. Meanwhile they 
seem unconscious of the fact that coal, coke, iron, steel, freights, 
and shipping, have all fallen considerably in value. The only 
thing which has gone in an opposite direction during the last three 
or four months is payment for labour. It is obvious that this 
state of things cannot continue much longer. But until impor- 
tant industries are standing, and workmen in quantity are lounging 
about street corners and the outside of factory gates, it is not likely 
that they will move a finger to help the recovery of trade, nor 
even that they will desist from making fresh demands for more 
moncy and less hours of work. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow iron market has been very depressed in the course 
of the week. The continual fall in prices induced a number of 
holders to part with their warrants, and both brokers and outside 
speculators are credited with bearing the market. These opera- 
tions have so far been successful owing to the almost complete 
absence of any legitimate demand for forward delivery. The prices 
have now fallen so low that the “‘ bears” may be supposed to incur 
a considerable risk, but some of the largest operators do not 
hesitate to predict that in a short time Scotch warrants will be 
selling below 40s. per ton. The price reached the highest point 
in January last—it had been 64s. 10d. in December—when Scotch 
warrants were sold at 65s. 3d., cash, and since that time the price 
has declined about 20s. per ton. 

The fall in iron this week has affected Cleveland warrants in our 
market to an even greater extent than Scotch iron, and there has 
also been a marked decline in the value of Cumberland hematite 
warrants. 

The shipments of pig iron for the present year, to date, amount 
to 121,572 tons, being an increase of 7396 over those of the same 
period last year. The past week’s shipments were 9667 tons, 
against 8165 in the corresponding week, and of this total Germany 
took 2030 tons, Holland 795, France 765, India 295, Belgium 235, 
Australia 205, South America 199, Spain and Portugal 156, United 
States 150, and other countries, 262; the quantity sent coastwise 
being 4575 tons. 

There has been a general reduction this week in the prices of 
makers’ iron, varying from Is. to 5s. per ton:—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1 is now quoted at 65s.; No. 3, 60s. 
Langloan, 70s. 6d. and 63s. 6d.; Calder, 71s. 6d. and 60s.; Sum- 
merlee, 70s. and 63s. 6d.; Coltness, 70s. 6d. and 63s. 6d.; Clyde, 
63s. 6d. and 55s. 6d.; Carnbroe, 48s, and 47s. 6d.; Monkland, 
47s. and 46s. 6d.; Govan, 47s. and 46s. 6d.; Glengarnock, at 
Ardrossan, 70s. and 60s. 6d.; Eglinton, 49s. 6d. and 49s.; Dal- 
mellington, 60s. and 58s.; Carron, at Grangemouth, 75s. and 65s.; 
Shotts, at Leith, 70s. and 65s. 

The stock of pigs in Connal and Co.’s Glasgow stores continues 
to decrease. During the past week there was shipped from 
Glasgow machinery to the value of £5000, chiefly for the planta- 
tions ; a steel steam launch, £1500, for Halifax ; sewing machines, 
; steel goods, £5300; and general iron manufactures, 
£24,000. 

Makers of ship and boiler tubes report that they have work on 
hand for several months forward, but beyond that there is abso- 
lutely no inquiry. 

The demand for copper and brass has greatly fallen off. Pur 
chases are upon the smallest possible scale, users operating merely 
from hand to mouth, and, as a consequence, merchants report that 
trade has become very dull. 

The position of the malleable iron trade is now less satisfactory 
than it was a week ago. Some of the works are very poorly 
supplied with orders, and at all of them there are apprehensions of 
a period of dull trade being near at hand. Merchants who placed 
contracts with makers at high prices now find themselves in the 
position of being unable to obtain anything like the price for their 
goods that they are called upon to pay for them. The competition 
for any orders that are in the market has become very keen, and 
current prices are being forced down in consequence. Common 
bars and angles are now quoted at £6 17s. 6d., less 5 per cent. 
discount, the best bars running up to 10s, extra. Sheets and hoops 


are about £9 a ton. The outlook is most unpromising at the 
moment, and it seems impossible even to maintain the rates at the 

int to which they have been reduced owing to the great break- 
- see in the pig iron market. 

The steel trade is in an unsettled state, and prices have been 
steadily declining. A large amount of work has yet to be delivered 
for shipbuilding purposes during the present year. But as these 
orders are being worked off, there is nothing of a similar descrip- 
tion coming forward to take their place. Prices are again reduced 
since last report, ship plates quoted at £8 5s, to £8 10s.; boiler 
plates, £9 5s. to £9 10s.; angles, £7 10s. to £7 15s.; and bars, 
£8 10s. to £8 15s.; all less 5 per cent. discount for delivery in the 
Glasgow district. 

The coal trade is decidedly easier. In the past week the total 
amount of the shipments exhibits a considerable decrease. Supplies 
are more ample of all qualities. Dross and furnace coals are more 

lentiful, owing to the slackness that prevails in the manufactured 
ironworks and other factories, and, although prices do not yet show 
much decline, salesmen show increasing anxiety to obtain orders, 
and the tendency is decidedly easier. The dearness of fuel has 
exercised a very depressing effect on manufacturing industry 
generally, and cheaper coals are eagerly looked for in all directions, 

The coke trade has become quieter within the last week. 
Founders are taking smaller supplies, and the makers have found 
it necessary to make some concessions in price. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A LEADING iron and tin-plate master of Swansea tells me that 
the present lull in the iron trade is more hopeful than otherwise. 
There has been too much speculation by outsiders, and when these 
have retired, trade, he thinks, will be more healthy. One of the 
largest iron and steel makers’ on the hills, conferred with on the 
situation, which I admit is gloomy, does not take so sanguine a 
view. Rails, he said, are in little request, and that at prices that 
do not pay. As prices have gone down the cost of raw material is 
little changed, and the rail make has become unprofitable. As for 
steel bar for tin-plate, the demand has gone almost to nothing. 
Fortunately, this ironmaster’s experience is not the general one, 
and though the steel and iron trade is slack, priees are fairly 
maintained, makers, as a rule, refusing to book at lower than 
present quotations. The result is that a good deal of pig is being 
stocked in several quarters. 

On Swansea Exchange this week there has been a good muster 
of London and Liverpool buyers. Quotations on Wednesday were 
as follows :—Glasgow pig, 45s. 8d. to 46s., with drooping tendency; 
Welsh bars, £7 to £7 10s.; steel rails, £6 to £6 10s. heavy ; light, 
£7 5s. to £7 10s. This shows a falling off, in heavy especially, 
but even at £6 bookings are scarce. 

The Birmingham meeting decided that steel quotations should 
remain, and hence on ’Change Welsh tin bar was quoted at 
£7 15s.; Bessemer and Siemens, £8 2s. 6d. I fear these prices 
will not secure much trade, and are not rigidly kept. 

Tin-plate makers appear to hold aloof from heavy bookings at 
these prices. This trade is not in the most flourishing condition ; 
quotations this week were :—Cokes, 14s. to 14s. 3d.; Bessemers, 
to 14s. 6d.; and Siemens to 15s. These figures did not tempt 
buyers, and in the majority of cases business was only offered on 
the basis of 13s. for cokes. The natural consequence of this was 
that the transactions of the week were few. Makers cannot sell 
at buyers’ offers, as they must lose. In general instances sellers 
centended it would be better to close the works than accept such a 
basis. It must not be inferred from this that works have been idle. 
Some makers are well booked forward even now. Close upon 40,000 
boxes were exported last week, and 42,000 received into stock. 
Stocks at Swansea now stand at 269,658 boxes, showing that the 
stop week has not told in a marked manner. 

I note one little fact in connection with Swansea shipping as 
having a suggestive character. It is that of Messrs, Morewood and 
Co.’s tin-plate works receiving pig iron from Bilbao. There is not 
much to be feared from Spanish competition, but British enter- 

rise at Bilbao, in the make of pig, might seriously interfere with 
Northern and Welsh make. 

There is a large stock of pig iron on the banks at Forest Works. 

A new tin-plate works was started at Llanelly on Saturday at 
the Old Lodge. The trial showed that the machinery by Neville 
and Co. worked admirably. These works are placed well, if times 
would only improve. 

The coal trade is fairly good, but not so good as it has been, and 
buyers have no difficulty in getting orders booked at a slight abate- 
ment. Steam coal is quoted at 15s. 3d.; seconds, 14s,; small 
steam, 8s. 3d. to 8s. 6d. House coal, as I have forecast, is getting 
easier ; best is selling at 14s. 3d. Coke is sensibly falling, and in the 
opinion of ironmasters must come lower still. Prices range about 
22s. to 24s. Patent fuel is at 15s. to 15s. 9d. Pitwood at 15s. to 
lds. 6d. 

We are evidently entering upon an easier time, and it is telling 
upon most local shares and industries, but nothing like a collapse 
is anticipated. The general comment is ‘‘things are easy,” and 
there is not much standing about for price. 

I noted last week that a celebrated colliery, the Dunraven, was 
ut up for sale on Saturday; there was a fair attendance, but no 
id. The colliery some time ago was valued at £130,000 by Sir 

W. T. Lewis. After the attempted sale there was some private 
inquiries made by would-be purchasers. I fully expected that a 
Swansea syndicate would have bought. The Rhondda and Swansea 
Bay Railway, now that it is approaching completion, figures better 
in the market. Shares are now £10—£11 10s. If Swansea 
exerts itself in enterprise when this line is opened great things may 
be expected. Barry would have a strong competitor. Barry sent 
over 49,000 tons of coal away last week. 

A steamer from North Shields, leaving Barry last week, came 
into collision with the quay wall, and was so damaged as to be 
obliged to put back. e quay wall suffered but slightly. 

I had the pleasure of witnessing the coaling of the Glencoil and 
other fine vessels in the Roath Dock, Cardiff, last week. The 
arrangements for running coal wagons close to the crane for 
emptying and discharging are very perfect. The rate of loading 
was about ten tons every three minutes. 

A very fine steamer came into Cardiff this week—the Stuttgart, 
of the North German Lloyd Company. Her tonnage is 5356, and 
she will take out a cargo of coal for Singapore. This is one of the 
largest that has come into Roath Dock. 

A London syndicate has been formed for ship repairing and a 
floating dock at Cardiff; capital, £35,650. 

Newport is again moving to revive its drooping fortunes, and is 
fighting stoutly to get lower Great Western Railway rates, There 
is evidently something wrong somewhere, for within the last few 
days an important plate liner company has changed its base from 
Newport to Cardiff. The plea is that the firm did not get sufficient 
promptitude at Newport, Mon. 

A vessel had a narrow escape in Penarth 
grounded on the Markstone, Dut floated off. 
Ebbw Vale shares, which have touched 9, are down to 6}. There 
is a lull in most stocks at present. 

One of the Dowlais collieries has been stopped this week on 
account of an epidemic, so-it is stated, amongst the horses. 


toads last week. She 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
In Silesia the general outlook of the iron trade continues en- 
couraging. The business done in pig iron may be termed good ; 
demand keeps increasing. At the beginning of the quarter thirty 
blast furnaces were in blow. The weekly production of pig is 
between 2700 tons and 3000 tons; this quantity, however, 1s not 





sufficient to cover the demand of the Silesian foundries and rolling 
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mills. The output of ores in the district has bee : 
enlarged, that of the Upper Silesian Iron Company up t re aarsbly 
tons per annum, and yet large quantities of Swedish Styria: 000 
Polish ores continue to be imported into Silesia. ‘ mand 
The situation of the malleable iron market has so far ¢ 
as instead of the former vehement rush on the market, quiet by: 
steady demand has set in. Prices have remained unchan but 
the Austro-Hungarian iron market the former firmness ats 
maintained, and the amount of new work offering promise th 
animated tone among consumers to be of further duration, “= 
For building and agricultural requirements especially, a very 
brisk inquiry is coming forward. As regards price, considerab. 
firmness has been observed, the more so as offers from fore - 
dealers have almost entirely ceased of late. The Bel ou 


market is living upon old orders. There continues an a wt 
inquiry, comparatively high prices for coke and coal prevent the 


works from making any concessions to the buyers. The Be 
iron and steel makers resolved, on the 2nd inst., with the pe 
of the iron syndicate, to limit production on five days per a 
Luxemburg foundry is noted 80f. ; ditto, forge pig, 80f.; bars 
No. 1, 180f.; girders, f.o.b. Antwerp, 180f.; angles, ditto, 190%? 
steel rails, f.o.b. Antwerp, 165f.; plates, 220f.; steel plates and 
sheets, 260f. 

At the tenderings for coal for the Belgian State Railways held 
at Charleroi and Ligge on the 9th inst., exceedingly high quotations 
have been carried. Cokes, for instance, were offered at 35f. to 40f 
The price for coal was 17f. p.t., against 8f. last year. Offers 
made by English dealers from Cardiff exceeded the Belgian b 
3f. to 34f. For some sorts no offers were made. Previous to this 
tendering the mineowners had declared to the Railway Minister 
that in 1 of the continued strikes they would not be 
able to supply the entire Government demand. 

A quiet tone is observed on the French iron market. The 
Comptoir de Longwy has reduced the prices for pig iron, and is 
selling at 82f. p.t. to Belgian works, which is equal to about 70f 
p.t. at works, . 

The predominant physiognomy of the Rhenish-Westphalian iron 
market is still a certain quietness, which, though perhaps even 
more marked than last week, has as yet little influenced prices, 
The situation of the ore trade has continued unchanged; the 
market is for the present dull. Also for Lorraine minette demand 
is but moderate. For roasted iron ore M. 18 to 19°70 has been 
noted in the Siegerland; raw ditto, M. 15 to 16 per ton at mines, 
Luxemburg minette costs M. 3°60 to 2°70 per ton at mines, 

What has been said of the Rhenish-Westpha ian iron market in 
general may also go for the pig trade in particular. Buyers are 
rather holding back, and, in sight of the present state of things, 
try to cover only their immediate requirements; but as coal and 
coke continue firm, concessions are, on the whole, quite out of the 
question. The production of pig iron in March was 127,231 tons— 
111,656 tons in February and 117,778 tons in January. Compared 
to the strong increase of production, stocks rose but little—from 
38,310 tons to 40,656 tons—and in forge pig even decreased by 
650 tons. Orders booked amounted to 360,592 tons. 

To report on the different sorts of pig iron would appear to no 
purpose, there being no changes whatever perceptible, both as 

s price and d 1, Spiegelei 10 to 12 p.c. grade, is 
noted M. 103; good forge quality, M. 80 to 90; foundry, M. 96, 
92, and 84, for the different sorts; basic, M. 78 to 82; Bessemer, 
M. 93 to 95. The finished iron business is comparatively firm. The 
inquiries for bars are perhaps a little less lively at the present 
moment; but the works are as yet fully supplied with orders, and 
regular employment secured for a time. This activity of the 
works may be the cause why bar makers are not at all inclined to 
make concessions, and are rather holding back, being of opinion 
that a more steady course of business will soon set in. Foreign 
demand is rather weak. Hoops have remained without change. 
For plates demand and sale have remained animated and good, as 
before. Foundries and machine-shops are in satisfactory employ- 
ment; the same can be reported of the wagon factories. 

Latest list quotations per ton at works are as follows :—Good 
merchant bars, M. 200; angles, M. 210; girders, M. 150, and more; 
hoops, M. 210 to 215. Bars in basic and Bessemer, M, 200 to 205; 
billets, ditto, M. 145 to 150; boiler plates, M. 260; tank ditto, 
M. 235; sheets, M. 250; plates in basic and Bessemer, M. 225 to 
230; tank ditto, M. 210. Iron wire rods, common i M. 195; 
drawn wire in iron or steel, M. 190 to 200; wire nails, M. 200 to 
220; rivets, quality, M. 290; steel rails, M. 165 to 175; steel 
sleepers, M. 160 to 165; —— sets of wheels and axles, M, 380 
to 385; axles, M. 255 to 260; steel tires, M. 270 to 285; light 
section rails, M. 165 to 170. 

Mr. Rettig, the inventor of the new railway system called 
Stufenbahn, is said to have been offered, by an English firm, the 
sum of £8000 for his English patent, besides the same value in 
shares of a company to be formed: for the working out of the 
patent. The same is related respecting the French patent. Both 
offers are said as yet to have been declined. 

A further exchange of civilities will probably be displayed 
between the American Institute of Mining Engineers and the 
Verein Deutscher Eisenhiittenleute, the former having invited the 
latter to be present at their meeting in October. Excursions 
upwards as far as Lake Superior, and downwards as far as 
Alabama, are proposed in connection with this meeting at 
Pittsburgh. 














LAUNCHES AND TRIAL TRIPS. 


The s.s. Shaftesbury, which has been built by Messrs. Craig, 
Taylor and Co., of Stockton, for Mr. William N. , Belfast, was 
taken on her trial trip on Monday, April 7th, we are informed, with 
very satisfactory results. The dimensions of the vessel are 270ft. 
by 37ft. by 19ft. 8in. moulded; her engines are by Messrs. West 
garth, English and Co., of Middlesbrough. Cylinders 20in., 33in., 
and 54in. by 36in., with two steel boilers 160 lb. pressure, the power 
indicated on trial being 1023. The vessel and her machinery have 
—_ fitted out under the superintendence of Mr. Joseph Lewis, 

fast. 

On Saturday, the 5th inst., Messrs, R. Craggs and Sons, Middles- 
brough-on-Tees, launched a steel screw steamer, the Ingleby, built 
to the order of the s.s. Ingleby Company, particulars of which are 
as follows:—Length, 270ft.; eee 36ft. 6in.; depth moulded, 
19ft. She is of the partial awning deck type, with accommodaticr 
in short poop aft. She is fitted with every requisite of the mcst 
modern type of cargo boat for rapid loading and discharging, &c., 
including large horizontal donkey boiler. Her engines will be fittea 
by Messrs. Westgarth, English and Co., of the same port, and have 
cylinders 20in., 33in., 54in. diameter, by 36in. stroke, and steam is 
supplied from two extra large steel boilers. The hull has been 
constructed under the superintendence of Captain Oswald Andrews, 
and the machinery under the inspection of Mr. James Summers, 
both of Middlesbrough. 

Earle’s Shipbuilding and Engineering Company, Hull, on the 
10th inst., made a further addition to the fleets of the Grimsby 
Steam Fishing Company by launching two fine steam trawling vessels 
100ft. long by 20ft. Gin. beam by 10ft. 9in, depth of hold, built of 
iron to Lloyd’s 100A class. with such special excesses of scantlings 
as have been found desirable by experience. They have a half 
forecastle forward, a raised quarter deck aft, accommodation for 
the captain, mate, and engineers in cabin aft, and for the crew in 
the fo tle. These ships will be dandy rigged, and they will be 
fitted”with patent windlass, a 6in. by 10in. special steam trawl 
winch, trawl ports and rollers on both sides, steering gear on 
raised platform amidships, the usual provision of bollards, hawser 
pipes, pumps, &c., and the holds will be fitted up in the latest and 
vest style for the stowage and handling of fish and ice. The 
machinery consists of a set of triple compound three-crank engines 
with cylinders 12%in., 20in., and 32in. diameter by 22in. stroke, 


and a large size steel boiler to work at 150 1b. pressure. The 





vessels were named respectively Gaelic and Hellenic, 
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NEW COMPANIES. 


qux following companies have just beon regis: 


a Brick Works, Limited, 
: » was registered on the 31st ult., 
‘This company "400,000, in £10 shares, to pur- 
yas +e A going concern, the business of Jacob 
cea od carried on under style uf the Lorillard 
prick Works Company, at Keyport, New Jersey, 
U.S.A. The subscribers are :— 


Jorillard’s 


Shares, 
w. B. Cooke, 85, Lugard-road, Peckham, ac- 
a tan Finborough-road, South Kensing- 
post secretary ea an 
n. A. Jeffrey, 6 
}J. Macpherson, . iP aee 
contragersot Siiith, 22, Westbourne ‘Park: 


0 Bury-.road, Wood Green FL 
46, Landeroft-road, Kast Dulwich, 


yw. OH. Parsor 
cena SRS 55 40 445 40 WES OSS 8 
V. Cowhat, 59, Dynevor-road, N. .. 6. +e +s 1 
The number of directors is not to be less than 
five, nor more than nine; the subscribers are to 
i first, and also their qualification 


appoint the 
appoint Solicitors, Messrs, Ashurst, 


and remuneration. 
Morris, and Co. 





Andrew's Patent Cask Syndicate, Limited, 


This syndicate was registered on the 2nd inst., 
with a capital of £10,000, in £1 shares, to adopt 
or remake and carry into effect, with or without 
modification, an agreement dated March 3lst, 
1890, and made between Frederick Andrew, of 
the one part, and Chas. Barrett, as trustee for 
this company, of the other part, to acquire, work, 
develope, exercise, and promote the use in Eng- 
jand and elsewhere of Andrew's patents for or in 


connection with cask or barrel making. The first 
subscribers are :— 

and Shares. 
T, G. Schomburg, 54, Gresham-street, E.C... .. 1 


B. P. Harris, Southflect, Gravesend, cement 


auufacturer .. «+ +s oe ee oe 1 
BC. Wickes, Effra-road, Brixton, S.W. ae 1 
c. J. Barrett, 11, Queen Victuria-street, E.C., 

chartered accountant ia 36S RebOn,. €h. ¥s 1 
C. Underwood, 18, Queen Victoria-street, E.C., 

lerk Ue inte oe ae) aie! ee. Tele! ee: be 1 
ET. Christie, 5, Beaufort-villas, Surbiton, clerk 1 
A. Strew, 9, Trossachs-road, Dulwich .. .. .. 1 

Registered without special articles, Solicitor, 


Mr, H. Stanley Jones, 4, Austin Friars, 


Cardiff Floating Docks and Ship Repairing 
‘ Company, Limited. 

This company was registered on the 3rd inst., 
with a capital of £35,650, divided into 3450 
ordinary and 115 founders’ shares of £10 each, 
the former to take 8 per cent. dividend in priority 
over the latter. The objects of the company are 
to carry on at Cardiff the business of shipbuilders, 
engineers, &c., and to construct floating or other 
dry docks. The subscribers are:— 


Shares. 
A. Watts Stallman, 22, Uxbridge-road, W. .. .. 1 
A. Lafarque, M.E., 2, Threadneedle-street .. 1 
H. Headlam, 1, Walpole-street, Chelsea. . 1 


J. Hunter Stephenson, 26, Suffolk-street, Pall 

Mall. morcnamt .. 10. os «os «os « ee 1 
R. E. Wilson, C.E., 8, Delahay-street raleyh a 1 
A. E. Cossor, 12, Castle-road, Kentish Town re 1 
W. 8. Maiden, 8, Lindore-road, Clapham Junction 1 

The number of directors is not to be less than 
four, nor more than nine; qualification, ten shares; 
the subscribers are to appoint the first; remune- 
ration, £1000 per annum, divisible. Solicitor, 
Mr. W. B, Styer, 2, Threadneedle-street. 





Edgar Allen and Company, Limited. 


This company was registered on the 5th inst., 
with a capital of £100,000, in £10 shares, whereof 
4000 are preference shares, to purchase the busi- 
ness of steel manufacturer and merchant carried 
on by William Edgar Allen, trading as Edgar 
Allen and Co. and Hoole Staniforth and Co., at 
the Imperial Steel Works (formerly the Minerva 
Works), Sheffield, The subscribers are :— 
Shares. 
*W. E. Allen, Ranmoor, steel manufacturer 
*R. Woodward, Worksop, steel manufacturer 
*A. E, Wells, Rotherham, steel manufacturer 


Ss 





T. Swindin, Heeley, Sheffield, traveller... 
E. Roberts, Liverpool, shipping agent .. 
C. J. Simpson, Sheftield, solicitor ae 

The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
seribers denoted by an asterisk; qualification, 
£2000 in shares or stock; the first directors are 
appointed permanent directors, and will be 
entitled to £500 per annum each. Solicitor, Mr. 
G. J. Simpson, i 


1 
1 
1 
1 
1 
1 
1 





Fowler Patents, Limited. 


This company was registered on the Ist inst., 
with a capital of £36,000, in £10 shares, to form, 
promote, and establish companies for working 
patents relating to apparatus for bending and 
coiling tubes, pipes, and solid metals. One 
hundred of the shares are founders’ shares, 
entitled to one moiety of the surplus after pro- 
viding for 15 per cent. dividend on the ordinary 
shares, and after setting aside 5 per cent. of net 


— to the reserve fund. The subscribers 
are :— 


Henry Cox, 61, Essex-road, gas engineer 


Ord. shares. 
. 4 tr des * 1 
C. G. Hill, Tiverton House, Lidfield-road, N., 


engineer 


. W. Reed, Inns of Court Hotel 12 1) 1) 1! 1 
,. ae, 13, Cambridge-gardens, Kilburn, 

ze A. Barclay, Inglefield, Hendon .. .. 1 
. Davies, 8, Station-villas, Cricklewood 1 


H. W. Smith, Leigh Cottage, Hendon .. te 1 
“ The number of directors is not to be less than 
age hor more than seven; qualification, £100 
in aaeee 3 the subscribers are to nominate the 
a dag gmuneration, £100 per annum each, and 

_ ition a sum equal to 5 per cent. of the net 
rg i payment of 15 per cent. divi- 
pe Co. olicitors, Messrs, Ashurst, Morris, Crisp, 


hapten Cold Storage Company, Liméted. 
.,, 18 company was registered on the 3rd inst. 
= ® capital of £52,000; in £50 shares, whereof 
Y are founders’ shares, to acquire the Purfleet 


Wharf, Blackfriars, with the cold stores and other 
outbuilding thereon, upon terms of an unregis- 
tered agreement of the 31st ult., entered into 
with Thomas Mason and Alexander Scrutton, to 
carry on the business of cold storage of provisions 
and perishable articles. The subscribers are :— 
Shares. 
*Thos. Mason, 11, Leadenhall-street, merchant .. 1 
*A. Scrutton, 18, Billiter-street, merchant ... 1 
J. W. Penn, 11, Leadenhall-street, merchant 1 
*T. Lay, 2, Blandford-road, Bedford Park .. .. 1 
*W. R. Sheppard, New Barnet.. .. .. .. .. 1 
*Lieutenant-Colonel J. A. Kysh, Sutton, Surrey 1 
W. Walker, Avondale, Palmer’s-green .. .. .. 1 
The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk ; qualification, ten 
shares. The directors are to appoint their own 
remuneration, but subject to the power of the 
company ingeneral meeting to increase or diminish 
the same. Solicitors, Messrs. Gush, Phillips, and 
Co., 3, Finsbury-circus. 





Pomeroy Patents Gold Extracting Company, 
Limited, 

This company was registered on the Ist inst., 
with a capital of £100,000, in £1 shares, to acquire 
from Mr. Jas. V. Pomeroy, of Graham, North 
Carolina, U.S.A., patent No. 233,799, for the 
extraction of gold and silver from ores or minerals, 
together with any future improvements, and all 
his rights for other countries. The first sub- 
scribers are :— 

Shares. 
Lewis Chave, ‘‘ Rookeville,” Wandsworth, soli- 
citor er a ea ey en ee ee ee 
G. Chave, St. Anne’s-hill, Wandsworth, solicitor 50 
Jas. V. Pomeroy, 33, Bedford-place, W.C., mill- 
owner ° ee oe ee . ee oe oe oe oe 
F. Pertwee, Snaresbrook, broker .. . 


J. A. Travers, Weybridge 
than five directors; qualification, 100 shares; the 
memorandum of association ; remuneration, £1 1s. 


for each attendance, and a sum equal to one- 


£500 per annum. Solicitors, Messrs. 
and Chave, Devonshire-chambers, Bishopsgate. 
Registered office, 6a, Austin Friars, i 
son Smith, secretary. 








THE PATENT JOURNAL. 


Patents. 


Application for Letters Patent. 
printed in italics. 
lst April, 1890. 
5025. APPLYING NON - CONDUCTING 
Learuer, A. Luson, London. 
6026, Sound SiGNALLING at Sea, J. Russell, Liverpool. 







Hotchkiss, United States.) 
5028. Meat Cutters, J. W. Brown, jun., London. 


"and J. Westaway, London. 
5030. Puzz_e Game, C. E. B. Russell, London. 


cator, J. A. Drayton and J. R. Wilkins, London. 
Glasgow. 
Ashton-under-Lyne. 


Maxton, Belfast. 
5085. CompinaTioN Grate for HEatinc 
Fraser, Dingwall. 
5086. Corkinc Bott.es, W. Dutton, Liverpool. 
5037. BorrLe and Stoprer, T. Mallalieu, Denton. 


London. 


J. G. Rollason, Birmingham. 
5040. EXTINGUISHING Fires, J, Taylor, Nottingham. 
5041. SELrF- 
Manchester. 

5042. Curtinc Metas, &c., G. Ryder, Manchester. 
5043. SpinpLes for CentriruGaL, &c., MACHINES, J. 
Sellars, Derby. 
5044. AUTOMATIC 

Whelan, Dublin. 








Sarety Feepinc Fiask, D. P. 


Mitchell, London. 
5046, PHorograrnic CAMERA, W. B. Luce, London. 


London, 
5048. 
Méritens, London. 


Méritens, London. 

5050. Rotary Enotes, J. B. Harris, London. 

5051. Carns for the TRANSMISSION of Motive Power, 
R. G. Barnsley, London. 


London. 

5053. SorreninG BRITTLE 
London. 

5054. BLEACHING Fiprous MATERIAL by Evectricity, 
C. Kellner, London, 

5055. JAM-MAKING, J. Schwartz, London. 

5056. MovaBLe Jaw Hooks, J. Seejay, London. 

5057. FastentnG for Gioves, &c., B. Bernstein, London. 

5058. SutpuurRic Acip, E. and J. Delplace, London. 

5059. Fasric, G. Mitchell and J. Menzies, London. 

5060. VALVEs, H. D. Pearsall, Orpington. 

5061. CuttTinG out, &c., SoLes and HeEts of Boots, J. 
Rose, London. 

5062. Etectric Raitways, C. J. V. Depoele, London. 

5068. Steam Borcers, W. H. Smith and W. A. Knapp, 
London. 

5064, Steam Borers, N. P. Towne, London. 

5065. Puzzie or Game, L. Erichsen, London. 

5066. PREVENTING SEA-SICKNEsS, E. Casal, London, 

5067. Device for Oxrarninc Vo.taic Errects, P. 
Heskier, Copenhagen. 

5068. ConTROLLING TorPEDOEs at Sza, C. W. Sleeman, 
London. 

5069. Sree by Strep Instruments, C. W. Sleeman, 
London. 

5 EXTENDING FRETSAW FRAME, 
Anerley. 

6071. Piston Packine for Steam Encines, A. J. Boult. 
—+(F. D. Child, United States.) 

5072, TREATING PHospHatic MINERALS, L. Mond, 
Liverpool. 

5073. oo AppLiances for Hoists, G. Haensel, 


PareR Purp, C. Kellner, 


J. J. Morris, 


verpool. 

5074. Grain Ciippinc Macuiyes, W. P. Thompson.— 
(J. M. Knight, United States.) 

5075. CHance Boxes for Cameras, G. Clulow and A. 
H. Sale, London. 

5076. Sinate ActinG FLuip Pressure Enaines, N. 





Chandler, London. 


‘Gre? ee 

Thomas Gilbert, 31, Lombard-street, broker .. 100 

C. W. M. Wilson, 153, Fenchurch-street, merchant 50 
; oo & 


There is not to be less than three nor more 
first to be appointed by the subscribers to the 
tenth of the dividends paid above the first 10 per 
cent., but such additional sum is not to exceed 
Chave 
Mr. Harri- 


Condensed from the Journal of the Commissioners of 


When patents have been “communicated” the | 
name and address of the communicating party are 


SUBSTANCE to 
5027. SHAWL Straps for Parces, H. J. Allison.—(Z. 8. 
”. Fireproor Curtain for Tueatres, J. Treliving 


5081. ComBineD RuLE and GRADIENT or ANGLE INDI- 
5032. Brakes or Skips for Lorrigs, &c., J. 8. Dowell, 
5033. FLYERS used in Corron Spinninc, A. Philburn, 
5034. SuBMerRGeD Buoyant Bripces or DPassaces, J. 


Rooms, J. 
5038. CoNTROLLING the PassaGe of FLurps, H. Trott, 
5039. PoRTABLE STanps, TaBes, &c., A. W. Kemp and 


TING MULEs and Twiners, J. Buckley, 


5045. Drituine FaucLers, H. Haigh, R. Walker, and J. 
5047. AUTOMATIC NARROWING and WIDENING Devices 

for Knittinc Macuines, A. Wrightson and B. Holt, 
Sreritisinc Liquips by Macnetism, A. de 


5049, STreriLisinc Liquips by Exvecrriciry, A. de 


5052. Raisinc and Keerinc the Saape of Hicu 
SHOULDER SLEEVES of MANTLEs, &c., W. Townsend, 


New South Wales.) 

5078. Apparatus for CHARGING Gas Retorts, C. Hunt, 
London. 

5079. MANUFACTURE of GLass Borrtes, 8. Washington, 
London. 

5080. PerForATING Apparatus, W. P. Gibson, London. 

5081. Fixine of Luncueon and Trea Baskets, E. Drew, 

London. 

5082. Hinoe, J. Watkins, London. 

5083. FasreninG for Gaiters, A. Ullathorne.—-(C. B. 
Ullathorne, Australia.) 

5084. Apparatus for Darnino Srockryos, J. Lindahl, 
London. 

5085. SLteepina Bertus, H. H. Lake.—(J. A. Green, 
Canada.) 

5086. Currine the Soies of Boots, H. H. Lake.—(D. F. 
Hartford, United States.) 

5087. Exectric Conpuctors, H. H. Lake.—-(J. A. 
Barrett, United States.) 

5088. MANUFACTURE of MeTaL Screws, H. H. Lake.— 
(S. L. Worsley, United States.) 

5089. Suirt, 8. Goldmann, London. 

5090. Fry Papers, F. Tunbridge and J. N. Wright, 


London. 

5091. Huxuina, &c., Rice, &., 8. Pitt.—(The Engeller 
Huller Company, United States.) 

5092, Ramps for Tram Lives, E. R. 8. Jones, London. 

5098. SinkinG and Formine Saarrs, F. H. Poetsch, 
London. 

5094. PENHOLDERS, J. Y. Johnson.—(The Eagle Pencil 
Company, United States.) 


2nd April, 1890. 


5095. RirLe Tarcets, T. B. Burns, London. 

5096. FasTentnG for Winpows, G. H. Wagner and E. 
Howard, Tunbridge Wells. 

5097. O1L Cans, T. Flood, Manchester. 

5098. Baas, G. E. Stead, Manchester. 

5099. Tents, C. Weiss, Birmingham. 

5100. PLATEN PrinTING Macutines, A. Morfitt, Not- 
tingham. 

5101. Tea Cover, W. H. Grindley, Staffordshire. 

5102. Bronzinc Macuines, F. M. Mole, Birmingham. 

5103. Fiyers of Sprnninc Macurines, R. H. Reade and 
H. McKibbin, Halifax. 

5104. Sasu Fastener, H. J. Lever, Wilts. 

5105. FasTENER for Winpow Sasues, H. J. Lever, 
Wilts. 

5106. Fasteners for Drivinc Bets, M. Tuquet, M. 
Boudard, and C. H. Crawley, London. 

5107. Pivorrine of Swine Mirrors, H. J. Lever, Wilts. 

5108. Cartripce Cases, D. D. Esson and E. Lancaster, 
London, 

5109. Fruit Basket, A. Millar, Glasgow. 

5110. SreweD Fruits, W. Rodger, Glasgow. 

5111. Puzzie, G. Masters, Birmingham. 

5112. Opentnc and CLosinc Wrixpow Sasues, T. J. 
Cullen and R. Wilson, Dublin. 

51138. Desrroyinc Microscopic ORGANIsMs, J. Stilling, 
London. 

5114. Recutatinc the Lenecru of Lapigs’ Dress 
Skirts, E. Jefferys, Sheftield. 

5115. Rouen Iron or STEEL, F. 8. Cripps, Brighton. 

5116. Account Book, W. 8. Boult, Birkenhead. 

5117. Steam Borer Furnaces, W. H. Wilson and J. 
Welsh, Manchester. 

5118. BevELLInG Gass, H. Besson, Birmingham. 

5119. ToiLeT Trays, G. Browning, jun., and W. C. 
Browning, Warrington. 

5120. Rartway Caarrs, A. Young, Leeds. 

5121. FLUSHING APPARATUS for WATER-CLosETS, J. Ring 
and J. Kelly, Dublin. 






| 5122. PropeLLinc Cycies, W. H. Blessley, Middles- 


brough, 
5123. Looms for Weavine, W. T. Birchenough and A. 
Wood, Manchester. 
5124. MAKING AERATED Beveraces, L. Saunders, 
London. 
5125. Spars 
Rochester. 

5126. Typewriters, H. B. Cox and J. W. Gordon, 
London. 

5127. Suapine Nuts, &c., K. Banks, London. 

5128. MANUFACTURE of Paper, C. Keliner, London. 

5129. Banp Sanp Guipes, J. Plumridge, sen., J. Plum- 
ridge, jun., and 8. Jackson, London. 

5130. WaTER-TUBE Borers, T. W. Lapworth and A. W. 
Hayes, London. 

5131. Hats, W. G. Norcott, London. 

5132. Dress Baskets, W. Furness, London. 

5133. Minina Coa, E. A. Matthias.—(R. Plowman, 
New Zealand.) 

5134. Gratin ELevators, W. 
Rostand, France.) 

5135. Cores for Converters, R. Belfield.—(The West- 
inghouse Electric Company, United States.) 

5136, Troiiies for Movinc CHerse Boxes, D. A. 
McPherson, Liverpool. 

5137. SHARPENING Knives, W. and F. C. Hawtin, 
London. 

5138. Keys, W. E. L. Wears, London. 

5139. Tyres for WHEELS, W. Rice, London. 

5140. CoaTinc Meraiic Surfaces, W. A. Thoms, 
London. 

5141. Spring Frame for VeLocirepes, J. Asbury, 
London. 

5142. APPARATUS for ConDENsING Stream, E. Theissen, 
London. 

5143, SEASONING FLoor CLorus, F. Walton, London. 

5144. Hat Fastener, M. Howard, London. 

5145, WEATHER SCREEN for Hansom Cass, H. P. Miller, 
London. 

5146, Device for Parinc Fincer Naits, R. H. Bennett, 
London. 

5147. Taps for PREVENTION of LEAKAGE, W. F. Barnard, 
London. 

5148. Frre-irons, A. Cochrane, London. 

5149. Sarety Enve.ores, E. Edwards. —(H. Neu, 
Germany.) 

5150. Ticket Hoipers, E. Edwards. —(K. Kneile, 
Germany.) 

5151. CovertnG CLoset Seats, E. Edwards.(G. Wolf, 
Germany.) 

5152, CoLp AIR REFRIGERATING MAcHINEs, W. Garden, 
London. 

5153. STUFFING-BOXES for AiR EXPANSION CYLINDERS, 
W. Garden, London. 

5154. JoB PLAaTEN PRintING Presses, J. Thomson, 
London. 

5155. CoLourinc Matters, The Clayton Aniline Com- 
pany and J. Hall, London. 

5156. Toy or Game for Amusinc CHILDREN, The Hon. 
8. Coleridge, London. 

5157. PELLeTs for Percussion Fuses, A. Noble and G. 
Stuart, London. 

5158. HoLpine PHotocraruic Puates, C. H. Stanbury, 
London. 

5159. Tricyc.es, 8. E. Carlin, London. 

5160. Tires for WHEELS of Venicies, C. T. Bastand, 
London. 

5161. WATER-CLoseETs, J. Gillespie, Glasgow. 

5162. FISHERMEN’s OVERALLS, T. West, sen., and T. 
West, jun., Glasgow. 


and Saits for Vessets, E. Lemon, 


P. Thompson. — (B. 
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5163. CHaratne, &c., Gas Rerorts, 8. J. Woodhouse, 
eeds. 

5164. OPERATING BarRBers’ Spray Propucers, W. 
Hargreaves, London. 

5165. SappLes for STEAM GENERATORS, C. A. Knight 
and C. P. Higgins, Glasgow. 

5166. Frnishinc HorsesHoe Naixs, A. B. J. Kollén, 
Glasgow. 

5167. ComBination PusLic Structure, L. Pompey, 


Paris. 
5168. Strpina Sappies for Bicycies, G. R. Atkinson, 


Weedon. : 
5169. Steam Cookinc Appakatus, B. Kuchinka, 








gow. 
5170. SHAVING, ScruBBING, &c., BrusHES, W. G. Honey, 
Sheffield. 


' 
5077. Joint for Saarrine, H. E. Newton.—(J. Howard, 


5171. Suspenpers for Srrinc Rees, A. B. Kerry, 

London. 

5172. Drivinc MecHANIsM, C. W. Ferguson, Cromarty. 

5173. Tramcars, J. Winchester, Liverpoul. 

5174. Dress Hoipers, W. Pearce and G. E. Walton 

and Co., Birmingham. 

5175. Firrixcs for Brick Moutps, G. H. Shanks, P. R. 

Tardew and J. Andrews, Southampton. 

5176. Matrress Frames, I. Chorlton and G. L. Scott, 

Manchester. 

5177. Distrisutinc Ow on Water, J. L. Morice, 

Liverpool. 

5178. Bate Coverine, J. M. Thompson, pen fog 

5179. Boat-peTacHING Gear, J. Sample and W. M. 
Ward, Newcastle-on-Tyne. 

5180. Brick and Tite Makino Macuines, 8. Witt, jun., 
Southampton. 

5181. Copine and Disu for GuLLy Traps, F. C. Lynde, 
Manchester. 

5182. Coat SLeEve Protector, W. 
Preston. 

5183. Preventinc Cars Runninc Back, J. Sykes, 
Huddersfield. 

5184. Dust Pans, W. H. Wise, Birmingham. 

5185. JomntnG Drivine Betts and Banps, I. Jackson, 
Manchester. 

5186. Muzz.es, W. Hill, London. 

5187. PackinG-Taps for Stream Liquips, J. W. Dennis, 
and J. T. Naylor, London. 

5188. Brick Macuines, J. Dixon and R. T. Dixon, 
London. 

5189. REFRESHMENTS, C. S. Leadbetter, London. 

5190. BLenDiInG CoLours in PRINTING SHEeEts, W. Dor- 
rington, London. 

5191. Derectinc Evecrricat Raprations, W. Lucas 
and T. A. Garrett, London. 

5192. Gas and PerroLeum Motors, A. G. Melhuish, 
London. 

5193. PHotocrapHic Cameras, G. Dickinson, London. 

5194. Cootinc and Conveyinc Coke, G. Waller, 
London. 

5195. Money Recisters, C. Alston and E. G. Peyton, 
London. 

5196. Makrnc BILGE-sSHAPED Barres from Paper, 
J. G. Walliker, London. 

5197. Pumps for Raisinc Ciper, &c., H. C. Gibbs, 
London. 

5198. Drittinc Macuines for CartrripGe SHELLS, 
C. Rauhe, London. 

5199. TREATING CopPpeR NickEL Marre, Electric Con- 
struction Corporation, T. Parker, and A. E. Robinson, 
London. 

5200. Distrisutinc O11, B. T. and T. H. Vickers, 
London. 

5201. Bett Sovunpine 
London. 

5202. Screen, M. Hendriks, London. 

5203. Teapots, &c., P. and J. M. Mouncreiff, 
London. 

5204. Compinep ToiLet Furniture, A. 
London. 

5205. Satrurators, T. Wilton, London. 

5206. MateriaL for Licgur Roorinc, J. Chambers, 
London. 

5207. TRANSPORTING Fisu, C. Huelser.—(4. S. Ludt, 
Denmark.) 

5208. Out-poor Cookinc Apparatus, W. C. Latham, 
London. 

5209. Makinc Exposives, H. H. Lake.—(H. S. Maxim, 
Austria.) 

5210. Carpets, Rucs, &c., G. Marchetti and H. N. 
Mellor, London. 

5211. Sirtinc or ScreenNiING Macuines, H. J. Lye, 
London. 

5212. PORTMANTEAUS, &e., M. 
Wolfsky, London. 

5213. SeL¥-acTING Raitway BrakE APPARATUS, J. 
Collins, London. 

5214. Lotion for Currnc Ruevumatism, &c., J. C. 
Dyson, London. 

5215. INSTANTANEOUS PHOTOGRAPHIC 
Beauchamp, London. 

5216. Counters, F. E. MacMahon, London. 

5217. Mirror Support, K. M. Greenwood, London. 

5218. AppaRaius for MakinG FLoorciorn, C. Mont- 
gomery, London. 

5219, ELecrric Arc Lamps, F. V. Andersen, Catford. 

5220. Apparatus for Dryinc Grain, J. Comerford, 
London. 

5221. ATTACHMENT for Piceon Cores, P. Mee and J. W. 
Hand, London. 

5222. SHELis for Hicn Exptosives, A. J. Boult.—(J/. 
G. Justin, United States.) 

5223. Rotary Knittinc Macuines, H. Cooper, W. Roe, 
A. H. Cooper, and J. Taylor, London. 

5224. FasTeninG Boor and Soe Laces, R. Gillies, 
Liverpool. 

5225. Knitrep Suirts, E. W. Lee and T. H. Glenn, 
London. 

5226. LANOLIN Compounp, W. P. Thompson. — (A. 
Krause, Prussia.) 

5227. Cameras, C. Whitney, London. 

5228. GALVANIC ELEMENTS, W. P. Thompson.—(L. and 
G. Hoppe, Germany.) 

5229. REcEIPT and Controt Apparatus, T. Ekroth, 
London. 


E. Dewhurst, 


Apparatus, G. W. Every, 


M. Laird, 


TRAVELLING Bacs, 


Suutrers, F. 








5th April, 1890. 

5230. METEOROLOGICAL, &c., APPARATUS, F. R. Enge!- 
dow, London. 

5231. Construction of Spiit Putteys, A. Shardlow, 
Sheftield. 

5232. Suapinc, &c., Prosecrites from the Bar, G. 
Milnes and B. Birks, Sheffield. 

5233. GUNNERY, W. C. Morison, Felixstowe. 

. Lemon Smasuer, F. B. Hanbury, London. 

5235. ELectric Generators, &c., W. B. and J. Sayers, 
London. 

5236. Raistnc the GALLERIEs of Lamps, H. Wakefield, 
Birmingham. 

5237. VENETIAN Buinps, E. C. Massey, London. 

5238. Pipe Wrencues, J. Hersey, London. 

5239. INSTANTANEOUS PrRopucTION of WATER Gas, J. 
Blum, London. 

5240. Watcu Key, T. Griffiths, Glasgow. 

5241. Mixine Sanp, &c., J. and J. W. Rowley, Man- 
chester. 

5242. Hoipine, &c., SHirt Currs, R. H. Nield, Man- 
chester. 

5243. Apparatus for CARBURETTING WATER Gas, H. 
Fourness, Manchester. 

5244. ReeLtinc Macuines, T. Guest and T. Brookes, 
Manchester. 

5245. Case for Protection of Watcues, J. Davidson, 
Birmingham. 

5246. Hyarenic Hot Air Stove, V. Gourny-Wysocki, 
London. 

5247. Power Swearinc Macuines, W. and W. H. 
Burman, Birmingham. 

5248. VALVE for Gas Enaines, G. F. Priestley, Halifax. 

5249. FooTBaLt BLappers, E. Seddon, Manchester. 

5250. Bicyc.es, T. J. Thompson, Birmingham. 

5251. Lock Knives, T. P. Lockwood and A. B. Ball, 
Sheffield. 

5252. Rues, W. M. Black, Glasgow. 

5253. — for Brtuiarps, E. C. Davis and T. Baldwin, 

ndon. 

5254. Lirtine Jacks, D. T. and H. W. Yonug and E. 

P. Wright, Birmingham. 

5255. Steam GENERATORS, W. Cook, Liverpool. 

5256. JACQUARD APPARATUS, B. J. B. Mills.—(R. Ronze, 
France. 

5257. RECORDING APPARATUS, 
Haagensen, Denmark.) 

5258. Bicyc ss, J. Smalley, Liverpool. 

5259. Process of MANUFACTURING Scissors, A. Frith, 
Sheffield. 

5260. Baas, J. Frankenburg, Glasgow. 

5261. Boxes for Fur Pixs, &c., Fasrics, G. Gilmour, 











E. Edwards. — (7. 


G ‘ow. 
a PROPELLING of Bicycuzs, &c., H. Harford, South 
shields. 

5268. TarGets for SHootine J. W. Porter and A. T. M. 





Johnson, London. 
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5264. Sanrrary CLoset, W. Butcher.—(J. Hargreaves, 
Australia.) 

5265. DirrerRenTiAL Friction Waeets, E. Koch, 
London. 

5266. Comprnep Pencit Case and Key, G. Bishop, 
London. 

5267. Dousie, &c., Evaporatinc Apparatus, A. Chap- 

man, London. 

5268. Draw-orr Tarps for Barus, 8S. Jennings, London. 

5269. ConnecTiInG Meta Pipes to SaniTaRY VESSELS, 

G. Jennings, London. 

5270. Stoprers for ManHoLe Covers, Xc., G. Jennings, 

vondon. 

5271. CLeantne Cotton, &c., J. Saleha, London. 

5272. Dovsie C.ius for Exercises, A. A. Stempel, 

London. 

5273. Gas Moror Enounes, N. A. Otto, London. 

4. TeLeGRAPHIC TRANSMISSION, C. D. Abel.—(Société 
Generale des Telephones (Reseauc Telephoniques et 
Constructions Electriques) and V. Picon, France.) 

5275. Om Moror Enornes, N. A. Otto, London. 

5276. ANTI-FRICTION Brarincs, D. Cameron.—(B. Mill- 

hauser, United States.) 

5277. Repucine Vatves, J. Kirkaldy, London. 

Stream Boers, J. Kirkaldy, London. 

. Pantrocrapss, E. H. Smith, London. 

PorTABLE Apparatus, J. T. Stamp and G. E. 

Brown, London. 
5281. Rotary Moror, J. C. Stevenson and T. Millburn, 
London. - 
5282. CLeanrnc Raw Svucar, G. F. Redfern.—(M. 
Weinrich, United States.) 

5283. Manuracture of Sucar, G. F. Redfern.—(M. 
Weinrich, United States.) 

284. Manuracture of Casks, A. B. E. Nilsen, London. 

















5280. 





5285. BLEACHING VEGETABLE Fisres, C. Kellner, 
London. 

5286. ASCERTAINING Heicuts, &c., R. L. Bennell, 
London. 


5287. MANUFACTURE of PHospHates, L. J. de Graef, 
London. 

5288. GUIDABLE BALLoon, K. Miinzinger, London. 
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5289. Scurcuinc and 
Belfast. 

— Srarr Rop Eyes or Houpers, J. Plant, Birming- 
nam. 

5291. Protecrinc Sree. Ropes, R. Andrews and W. D. 
Berry, Huddersfield. 

5292. Ammunition, W. C. Morison, Suffolk. 

-5293. BuRNERS for INFLAMMABLE VapouRs, W. Welch, 
Portsmouth. 

5294. Enctosure of Human Remains, R. Bailey, 
Derby. 

5295. CRANKED SHarrinc, H. Dunsmuir, Glasgow. 

5296. CatcHes or Ciips for HoLtpInG ARTICLEs, A. A. 
Percy, Glasgow. 

5297. Preventinc Waste of Water, W. 
Glasgow. 

5298. Vermin Trap, J. Barlow and R. Caunce, Not- 
tingham. 

5299. Muzzves, W. and C. H. Wood, Barnsley. 

5300. Live-piviper, J. F. Williams, Liverpool. 

5301. Hoiper, J. B. Black, Ballymena. 

5302. CLeaninG Pires for Smoxkine, W. C. Butlin, 
London. 

5303. CLorHes’ Horses or Stanps, J. Rice, Stockton- 
on-Tees. 

5304. AuTromatic Siipinc Doors, J. J. Jones, London. 

5305. AERIAL AMUSEMENTs, J. M. Porter and W. A. M. 
Brown, Leeds. 

5306. Derectinc FLaws in STEEL, &c., W. E. Langdon, 
Derby. 

5307. Destroyinc Insects in Piants, R. Campbell, 
London. 

5308. Setr-acrixc Mutes, J. Nelson and 8. Shaw, 
London. 

5309. VeNTILATING Heap Coverincs, E. J. Sharp, 
London. 

5310. Roorinc with States, A. P. Sharp, Dublin. 

5311. Lockxinc Device, J. H. Hammond and F. W. 
Rosser, Romford. 

5312. MILK Fiask, H. Adams, Edinburgh. 

5313. Steerrnc Compasses, T. W. Bruce, Liverpool. 

5314. Curistmas Carp, J. F. Meissner, London. 

5315. IMpREssiNG and Printinc Wood, T. T. and W. 
Jones, London. 

5316. Mecuanicat Toy, K. H. Buchanan and J. Mel- 
ling, London. 

5317. EATING, &c., Minerat Om, J. 
London. 

5318. SquEEGcEEs for CLEANSING Roaps, J. G. Wade and 
F. Shepherd, London. 

5319. OPERATING upon Iron, J. Lewthwaite, London. 

5320. CLasps for Bunp.es, the Vertex Fastener Com- 
pany, London. 

5321. ADVERTISING, M. McCarthy, London. 

5322. Gas and Oi Burner, H. J. Allison.—(F. R. 
Fennessy, United States. 

5323. Dres for Tuses, J. Burkhardt and W. H. Jack- 
son, London. 

5324. Fire-Hose Supports, C. R. Robinson, London. 

Pomps, L. Grill, London. 

Train and Locomotive, R. Haddan.—(R. Weigel, 
United States.) 

5327. Trunks and Portmantgavs, R. Haddan.—(J. G. 
Hojle, Germany.) 

5328. RarLRoaD Switcues, R. Haddan.—{J. P. Crepel, 
France.) 

5329. Retarninc the Fivsprry of Mectrep Svuear, E. L. 
Dehan, London. 

5330. Paper-BaG Makino, C. Anderson, London. 

5331. SUPPLEMENTARY GRaTE for KitcHEN Stoves, J. 
Hall, London. 

5332. Botries, A. B. Calder, London. 

5333. LorGNettes, J. Green, London. 

5334. Baccace Cuecks, &c., H. A. Deraismes, London. 

5335. InsuLaTinc E.ectricat Conpuctors, H. H. 
Lake.—(C. T. Stetson, United States.) 

5336. Box-MaKinG Macuines, M. E. Brigham, London. 

5337. ATTACHING Buttons to Garments, D. A. Carpen- 
ter, London. 

5338. ADJUSTABLE CHIMNEY Hotpers for Lamps, J. 
Schneider, London. 

5339. FuLtinc Macurves, H. Grosselin, London. 

5346. Recorpinc and Repropucinc Sounps, H. J. 
Smith, Glasgow. 

5341. TABLE Knives, F. W. Brittin, London. 

5342. VARNISH or Enamet for LeatHer, E. Bruce, 
London. 

5343. TELPHERAGE Systems, H. H. Lake.—{J. E. May- 
nadier, United States.) 

5344. Measvurinec Evectrricity, H. H. Lake.—(M. M. 
Garver, United States.) 
5345. Screws and Dies, H. H. Lake.—(The Russell 
and Erwin Manufacturing Company, United States.) 
5346. Makine Cigars, Cicaretres, &c., A. Mauerer, 
London. 

5347. DisTiNGUIsHING VessELs in Focs, W. P. Thomp- 
son.—{W. Nelson, United States.) 

5348. Separation of Uranium Compounps, T. G. 
Martyn, London. 

5349. ARTIFICIAL Stones, C. O. Weber and G. F. Free- 
man, Manchester. 

5850. PRESSURE RepucinG VA.vEs, C. Schiitz, London. 

51. Finpine Rance of Distant Ossects, B. A. Fiske, 

ondon. 

2. Printinc Macuines, C. B. Cottrell, London. 
ALARM THERMOMETERS, F. M. Fox, London. 

54. Lear Fouipine of Maps, E. F. Groom, London. 

5355. Utitisine Rise and Fatt of Trpes, W. E. Martin, 
London. 

5356. CLEANING Knives and Forks, H. Algar, London. 

§ . SHormnc Horses and other Anrmats, C. H. B 
Schatz, London. 

5358. Stipe Covers for Cyiinpers, G. J. C. D. Skinner, 
London. 

5359. Exastic Tires for CycLe WHeets, W. Blakely, 
London. 

5360. VenicLe Lamps, W. Blakely, London. 

5361. Car Covup.ines, G. 8. Gaines, J. D. Pickens, and 
8. J. Gaines, London. 


Rrpeursc Fiax, T. Adair, 


Burns, 


A. Vagner, 
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. 









5362. Car Coup.ines, C. F. Francisco and G. Goodwin, 
London. 

5363. Sasu Fasteners, L. 8. Chambaz, sen., and L. 8. 
Chambaz, jun., London. 

5864. MANUFACTURE of NiTRO-CELLULOSE, J. R. France, 
London. 

5365. Steam Vacuum Pumps, O. Imray.—( The Irrigation 
Pump Company, United States.) 

5366. Propvuction of Guaiaco, Eruer, 0. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

5367. Rerininc Apparatus, H. H. Lake. —(W. V. 
McKenzie and H. J. Braker, United States.) 

5368. TeLepuony, M. G. Kellogg, London. 

5369. TeLerHony, M. G. Kellogg, London. 

5370. Trusses, H. A. Fleuss and W. J. Watts, London. 

5371. Srurrinc-boxgs, &e., R. D. Leslie.—(W. Leslie, 
Bowbay.) 

5372. Gas Meters, R. Mitchell and C. Lawson, London. 

5373. Stoves for Cookine Purposgs, F. Mesle-Bauchet, 
London. 

5374. Hotpinc Gear for Suips’ Boats, W. R. Nisbet, 
London. 

5375. Rerixinc O11, E. Nopple, B. Grosche, and J. 
Bigler, London. 

5376. Nirration of CeLtiuLose, H. de Chardonnet, 
London. 

5877. AsBestos Fitters, F, Breyer, London. 

5378. Pneumatic Burrer, P. Jensen.—(L. D. Riegel, 
Norway.) 

5379. Suups’ Ventitators, O. Phalp, Cardiff. 
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5380. Preparine Copat and other Gum Resins, A. F. 
St. George, Redhill. 

5381. CoLovrine Desicns, A. F. St. George, Redhill. 

5882. VeLocirpepe WHEEL Spoke ApJustTers, E. Barnes, 
Aston. 

5383. TorPeEDo Booms and Firrines, P. A. Hamilton 
and F. Young, Portsmouth. 

5384. Togsacco Pires, B. Brockbank and B. Poole, 
Handsworth. 

5385. Sreepine, &c., TexTite MaTeRIALs, W. E. Heys. 
—(E. Chitel, France.) 

5386. COMBINATION PENCIL-HOLDER, R. M. Crighton, 
Edinburgh. 

5387. ANTI-CORROSIVE CompouNnD, D. Fulton.—(D. F. 
Schmid, United States.) 

5388. Letrer-boxes, J. Treliving and J. Westaway, 
Devonport. 

5389. Steam Eno:nes, H. W. Houlden and R. Morris, 
Doncaster. 

5390. Or Lamps, T. Stone, Gravesend. 

5391. Trovucns, C. Cox, London. 

5392. Bripie-sit, D. Cameron.—({C. Yesinger, United 
States.) 

5393. Steam Borter, D. Cameron.—({L. Battin, United 
States. 

5394. Car Brake, D. Cameron.—{ W. Brunquest, United 
States.) 

5 Mitkine Cows, &c., G. E. Vaughan.—(A. L. W. 
Nilsson, ——. 

5396. Brakes for Trains, &c., C. Nittinger and A. 
Rotter, London. 

5397. CoMBINED PuNCHING and EYELETTING MACHINES, 
C. Whitfield, London. 

5398. Vatve Gear for Enornes, L. Czischek, London. 

5399. Boots and SHogs, C. Sack, London. 

5400. DynaMo-ELecTRIC Macuines, R. Schorch, London. 

5401. CLtynometer, G. Vallé, London. 

5402. ApyusTaBLE Gurpes for use in SHaprnG BorLer, 
&c., PLates, W. Ockendon, London. 

5403. Fiussine, &c., Apparatus for Ciosets, &c., 
J. Smeaton, London. 

5404. AprIaL Macurne, E. H. Grey, London. 

5405. Water and other Pires, J. Robbins, London. 

5406. Puorocrapnic SketcH Makino, W. J. Chariton, 
London 

5407. Zinc Ores, O. Lumaghi, London. 

5408. Removine Syow on Raitways, C. W. Paulitschky, 
London. 

5409. ELecrrica, Arc Lamps, 8. Cappilleri, K. Kur- 
mayer, J. Goldberg, and R. Latzko, London. 

5410. Steam Borver and other Furnaces, T. G. Lish- 
man, London. 

5411. Weicuinc Device for Pocker Knives, A. J. 
Boult.—(F. R. Jahn, Germany.) 

5412, Harness Trace Fasteners, W. P. Thompson.— 
(J. F. Wynkoop, United States.) 

5413. Dryine, &c., WooL, W. P. Thompson.—(H. Orval, 
France.) 

5414. Construction of Harcnine Pens, J. Mayes, 
London. 

5415. Brick Macurne, W. W. Horn.—(F. G. and A. H. 
Murray, United States.) 

5416. Strraminc Pot, W. W. Horn.—{G. C. Stanton, 
United States.) 

5417. CURTAINED Maps, W. W. Horn.—(Z. L. Kirtland 
and L. E. Bellows, United States.) 

5418. Composine Stick, W. W. Horn.—(N. S. Perkins, 
United States.) 

5419. TREATING 





Orcanic Martrers, J. Guillaume, 
London. 

5420. Makino CeLLuLose by Evecrrictry, C. Kellner, 
London. 

5421. Sprines, G. Fennell.—(G. M. Fennell, United 
States.) 

5422. Percussion Fuses, K. K. Malmstrém, London. 

5423. DistripuTinc Enercy, J. Wenstrém, London. 

5424. Srartine Cars, 8S. H. St. John, Chicago, U.S. 

5425. Ciasps for Lerrer and PackaGe ENVELOPES, 
A. L. Sewell, Evanston, U.S. 
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5426. Rockers for Crapies, &c., T. McGrah, Sheffield. 

5427. Burrertnc Rartway VeuICLeEs, E. Ibbotson, 
Sheffield. 

5428. CLrocks and Watcues, A. Donaghy, Dublin. 

5429. Arr ComPRessoR or BiowerR, W. Tattersall, 
Bradford. 

5430. Gas Motor, &c., Encines, H. Williams, Man- 
chester. 

5431. Hammers, &c., H. Williams, Manchester. 

5432. Governor for Gas Motor Encorngs, H. Williams, 
Manchester. 

5433. ApMission VaLves of Gas Motor Enornes, H. 
Williams, Manchester. 

5434. MaKinc Water and other Gases, H. Williams, 
Manchester. 

5435. Drittinc Brooms or Brusnes, H. Besson, 
London. 

5436. Exaisitinc Paotocrapns, J. Dewé, London. 

5437. OPENING SeaLeD Packets, P. Garton, Newton- 
le- Willows. 

5438. Preventinc Ravaces of Morus, J. Wheeler, 
Ilfracombe. 

5439. PHOTOGRAPHIC VIGNETTING APPLIANCES, D, Whyte, 
Glasgow. 

5440. Game, R. and J. W. Bradshaw, Halifax: 

5441. Fire Grates, R. Parkinson and W. Smith, 
Halifax. 

5442. Nitrate gf Ammonium, C. A. Burghardt, Man- 
chester. 

5443; SHack ie, J. Thropp, Sheffield. 

5444. Bicycies and Tricycies, J. Finlayson, A. D. 
Thomson, and J. 8. McCowatt, Paisley. 

5445. Fitrration of Water, J. A. Crocker, London. 

5446. Fivrertne Macuines, J. A. Crocker, London. 

5447. Sprine Fapric Stanps, W. Hebditch, Guildford. 

5448. Hyarenic Economic Ecc Borer, 8. E. Jones, 
Carnarvon. 

5449. Opentne Cotton, &c., J. Tasker and L. Har- 
greaves, Halifax. 

5450. Lirtinc PoKers 
Tweedale, Halifax. 

5451. Boots and Snors, J. N. Hefford, jun., Bir- 
mingham. 

5452. Merat Mounts and Lips for Jars, H. Parker, 
Birmingham. 

5453. IycreasinG the Compustion in Srram Bolter 
—— W. and T. H. Ackroydand J. Willoughby, 

mdon. 


of Sprnninc Macuines, 8. 





5454. PortraBLe Pony, &c., Cart, A. F. Yorke, 
Langley. 

a =! ERAMIC COLOURING Marrers, J, Mills, Hudders- 

eld. 

5456, Opentinc AERATED WaTER Bortces, 8. Skerritt, 
Sheffield. 

5457. Minrature Carrripces, H. Andrews and J. 
O'Kelly, London. 

5458. Derective PHorocrapHic CAMERAS, H. R. Hume 
and E. W. Parfitt, London. 

5459. SroraGe Cisterns, W. 8. Vears, C. Brown, and 
G. Sweetland, London. 

5460, SketcHinc Prorractor, J. Formby, London. 

5461. Provectites, 8. Crowder, London. 

5462. Borr.es and Sroppers, J. Carter, Handsworth. 

5463. Tire for CycLe Wueexs, H. Usher, London. 

5464. Gas Retorts, J. G. Hawkins and J. Barton, 
London. 

5465. Keys, J. C. Montgomerie, London. 

5466. Doors and Wrxpow Sasues, W. P. Thompson.— 
(J. Ribbach and W. Meissner, Germany.) 

5467. Harnessinc Draucut Horses, N. A. Lardonnois, 
London. 

5468. Musica. Instruments, C. Bozza, London. 

5469. Sutpuuric Acip, R. H. Wilson, London. 

5470. Steam Pumps, P. Miigel, London. 

5471. Fo@-siGNaALLinec on Rarways, R. 
London. 

5472. System of Heatina, C. Wilke, London. 

5473. Vevocipepes, W. Crampin, London. 

5474. ContRoLuinc Evectric Currents, H. Lyon and 

H. J. Leslie, London. 

5475. Sawine Macuines, A. T. Booth, London. 

5476. Macuines for Sawrine Raitway Rais, &c., E. N. 
Higley, London. 

5477. SounprnG-BoaRDs of Pianos, H. H. Lake.—(F. 
Kaiser, Germany.) 

5478. BoutsterR Bearinos, H. H. Lake.—(0. B. 
Parker, V. T. Barber, G. T. Estens, and BE. W. Athin- 
son, United States.) 

5479. Gas Enarnes, F. W. Lanchester, London. 

5480. Car Coupiinas, F. and A. C. Wendt, London. 

5481. Inscriptions on Gass, H. Gardner.—(M. 
Sappey, France.) 

5482. WasHinG and Scourinc Woor, G. W. Arnott, 
P. A. Olivier, and G. Seagrave, London. 

5483. TorPepo and other Boats, D. P. P. de la Sala, 
London. 

5484. Rarstnc and Lowerinc Trusses of Hay, E. 
Pratt, London. 
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5485. Berrer Comsustion of Furr, &c., J. Westray, 
London. 

5486. Envevores, 8S. Jones, London. 

5487. Steam Borvers and their Furnaces, E. J. Duff, 
Glasgow. 

5488. Osrarninc CuLorine, W. Donald, Glasgow. 

5489. Steam BorLer Furnaces, J. Riley, Glasgow. 


Bunnett, 





















SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


420,613. Means For DiscHARGING ASHES FROM 
STEAMBOATS OR OTHER VESSELS, RK. Stone, New York, 
N.Y.—Filed September 25th, 1889. 

Claim.—(1) The combination, with an apparatus for 
ejecting ashes and similar material, of a rising pipe 
having an opening near the lower end, an injecting 
nozzle in the line of the axis of the pipe, and an ash 
receiver connected with the rising pipe and having an 
opening at the bottom into the rising pipe above the 
injector nozzle, there being an air inlet opening above 
the ashes and adjacent to the water jet, whereby air 
is drawn in by the action of the water jet and com- 
mingled with the same for lessening the weight of the 





column of water and ashes, substantially as set forth. 
(2) The combination, with a rising pipe having a 
lateral opening near the lower end and the injecting 
nozzle axially to the rising pipe, of a removable ash 
receiver having an opening at its lower end to connect 
with the rising pipe at the opening thereof, and a cock 
and stationary supply pipe above the receiver for 
water to be injected into the ash receiver, substantially 
as set forth. 

420,842. CounTeRBALANCED ForGcep WHEEL, S. M. 
Vauclain, Philadelphia, Pa.—Filed Auguat 19th, 
1889. 

Claim.—{1) A solid forged wrought iron driving 
wheel or centre, having a hollow counter-balance, sub- 
stantially as specified. (2) The combination of the 
hub, spoke, and rim sections of a wrought driving 
wheel or centre with dished-out counter-balanced sec- 
tions D and E, applied to opposite sides of the wheel 


420.842] 





or centre between the hub and rim, substantially as 
specified. (3) The combination of the hub, spoke, and 
rim sections of the driving wheel or centre with 
dished-out counter-balance sections D and E, said 
sections having openings d and ¢, to allow the sections 
to pass over one or more of the spokes of the wheel, 
substantially as specified. 
420,887. Escape VALVE ror Dasu Ports, F. Phillips, 
Newark, N.J.— Filed November 24th, 1888. 
Claim.—(1) An escape valve for dash-pots, having a 
vertical valve box, a valve pressed to its seat therein 
by eyity: a chamber wu above the valve in connection 
with the atmosphere, and a passage extended from 
the = end of the valve box into a chamber below 
the valve, as and for the purpose set forth. (2) An 
escape valve for dash-pots, having a valve box pro- 
vided with the seats ¢ ¢’, and intermediate chamber /, 
the valves aa’, connected by the sleeve b, having bore c, 
an outlet from said bore to the atmosphere, and a pas- 
sage extending from the upper end of the waive box: 
to the chamber f between the valve seats, as and for 
the purpose set forth. (3) An escape valve for dash- 


pots, having a valve box provided with the seats ¢ ¢’, 
and intermediate chamber J, the valves a a’, connec’ 
by the sleeve +, having bore c, an outlet from said bore 


—————_— 
to the atmosphere, holes o’, extended f, 

ber ¢ outward, and a shell i, secured upon thee 
of the valve box-and forming an annular } 2 
extending from the top of the valve box downward 


tb 
‘ 





the holes 0’, and adapted at its upper end for serew; 
into the metal adjacent to the compression camel 
the dash-pot, substantially as herein set forth, sea 


420,909. Device ror Coiinc Wire, (4, 
Beaver Falls, Pa.—Filed August 20th, 188% 
Clain.—Q) In a device for coiling metal rods , 
they emerge from the rolls, a guide-tube iceniy 
mounted in suitable bearings and having one end “oe 
to form a corkscrew spiral, said tube being automat 


_ hberger, 


cally revolved by the force of the rod passing there. 


420,909] 








“ee 


through to form the reds into spirals or loops, as set 
forth. (2) The rolls A and tube C, in combination 
with the automatically revoluble guide-tube D and 
standard G, whereby the rods are automatically coiled 
by the force of the rod exerted on the spirally-formed 
end of the guide-tube, as set forth. ‘ 


421,139. Sarery Water Gavor, W. P. Phillips, 
Boston, Mass.—Filed September 2nd, 1889, 
Claim.—In a water gauge, a valve case having a 
passage through it and a valve and valve stem for the 
control of the said passage, combined with an external 
normally open pivetted or hinged gravity-actuated 


[421 139} 








valve for automatically closing the said passage upon 
decrease of pressure at its inner side, the said pivotted 
or hinged valve being limited in its movement by the 
said valve or valve stem, substantially as described. 
421,154. Wrencn, J. H. Boker and G. F. Shevlin, 
Saratoga Springs, N.Y.—Filed June 27th, 1889. 
Claim.—(1) The lever handle C, having a jaw B at one 
end thereof, in combination with the moving ate A, 
the screw D, connected therewith and passing through 
a mortice in the lever handle C, the nut F around the 
screw D for adjusting the jaw A, and the rocking 
frame E, containing the nut F and having a concave 
surface 5 adjacent to the jaw B and resting against 
the convex surface 3 of the lever handle C, the metal 
at the ends of the convex surface limiting the move- 


=> [421154] 
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ment of the rocking frame, substantially as set forth, 
(2) The combination, with the moving jaw A, screw D. 
and nut F, of the lever handle C, having a jaw B at 
one end thereof, the loop 4, and the rocking frame E, 
having mortices through which the screw 1 passes, 
and a mortice for the nut F, and a concave surface 
toward the jaw B resting upon a convex surface at the 
junction of the handle and jaw, the movement of the 





papery | frame being limited by the loop, substantially 
as set forth. 
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REVOLVING CYLINDER ENGINES. 
No. Il. 
VALVE GEAR, 

THe most popular method of distributing the steam in 
these engines is by a suitable arrangement of channels in 
the revolving cylinder frames and in the neighbouring 
fixed frames. With such an arrangement there is no 
necessity for any mechanism other than that necessary 


to obtain the conversion of reciprocating motion into 
rotary motion. 
majority of this 
the Rigg engine, and tl 
of this is shown in Fig. 1. 


Such distribution is obtained in the 
class of engine, notably the Cary engine, 
and the Fielding engine. An example 
A channel is led from the 


FIG. | 








cylinder round to an annular face, which rotates with the 
cylinder. This face is pressed up against by a fixed 
block, ia which steam and exhaust ports are provided, 
these extending sufficiently around the centre to supply 
and exhaust at the proper times. The circular lines 
shown in the sketch indicate the position and range of 
these ports. In the position shown the piston is about 
to take steam, being on the point of making its outward 
stroke. As the cylinder revolves in the direction of the 
arrow, the cylinder port is open to steam for a great part 
of the half-revolution. When the half-revolution is 
completed the cylinder port is about to open to exhaust, 
and this exhaust will continue during the greater part of 
the next half of the revolution, that is, during the return 
stroke of the piston. This action being repeated during 
the next revolution, the motion of the engine is kept up 
continuously. The width of the port in the cylinder 
frame is made about equal in length to that existing 
between the fixed steam and exhaust ports. In many 
patterns the steam port is made of shorter arc than 
shown to allow of a certain amount of expansion. 

In this method of valve gearing the speeds of the port 
surfaces are very considerable, and the extent of the 
surfaces is also large, and thus the difficulty of keeping 
up continuous steam tightness is much increased. If 
adjustment in case of wear is to be provided, the port 
faces should be made separate from the fixed frame, and 
provided with adjusting screws, so that they may be 
pressed farther home to the revolving cylinder faces as 
wear occurs. 

The same action may be produced by an annular 
ring placed excentrically to the revolving cylinder faces, 
and in a transverse direction to the main centres. 
The hollow part of this ring is placed permanently with 
exhaust, the circumference with steam, or vice versd. 
The two are kept quite distinct by a close contact 
between the back of the ring and the fixed frame. Here 
the cylinder port travels alternately into the steam space 
beyond the ring and into the exhaust spaces inside the 
ring. Such a contrivance is employed in the Parsons 
engine, and shown in Fig. 2, where the amount of excen- 


FIC. 2. 





tricity can be adjusted so as to produce the reversal of 
the engine, 

b In some engines of this description the steam distri- 
ution is effected through the excentric frame and 
pistons, the vibrating action of the one to the other 


admitting and exhausting the steam at suitable times. | 
A separate entry | 


1g. 3 shows such an arrangement. 
and exhaust is introduced through the axle of the 
revolving excentric frame. These are conducted by 
channels through the frame to the end where it joins 
with the piston. An orifice is made through the centre 
of the piston, which has the same dimension as the 
Space separating the steam and exhaust passages in the 
excentric frame, and which just coincides with it when 
the piston is at either end of its stroke. As the engine 
moves from its dead point, the channel through the 
piston passes over one or the other channels through the 
ae frame, and so adjusts steam or opens to exhaust 
ely. In this case the openings are complete 

“~ the piston has completed half its revolution, 
gradually diminishing as the port returns to its mid 
og over the metal between the steam and exhaust 


With this arrangement great difficulties occur by having 


{ 
to conduct the steam through too many ports, and hence 
it is required that two series of surfaces should be kept 
tight, and fitted with means for adjustment. The surface 
between the piston and excentric frame is peculiarly 
| liable to wear, as the whole effort exerted on the piston is 
| transmitted through it. In single-acting engines this is 
| not of so much consequence as in double-acting engines. 
| A counteracting advantage over the previous method is 
found in the fact that the velocities of rubbing are not so 
| great, and yet possesses as effective a steam distribution ; 
this latter is owing to the fact that the velocities are 
_ rapid when operating the steam, and slow while allowing 
| entry or escape. 
| Independent valve gearing is also occasionally used; 
this, however, is somewhat rare, as it necessitates not 
only the additional complication of valve mechanism, 
_ but also introduces difficulties, due to the fact that it 
must all be set revolving round with either the cylinder 
frame or excentric frame. Some engineers, however, have 
adopted ordinary excentric mechanism for obtaining the 





motion of separate valves. In this case the valve is 
placed alongside the cylinder, as in ordinary fixed engines, 
jointed to excentric rods, which come into action by 
revolving round a fixed excentric, the centre of this 
valve excentric is placed a suitable distance from the 
centre of the cylinder frame, and transverse to the 
line joining the centre of the cylinder frame with the 
centre of the main excentric frame. Supply and exhaust 
channels must be fitted to establish communication 
between the fixed frame and the revolving slide jackets 
and exhaust openings on the cylinder frame. 

Separate valve gear generally more than pays for its 
extra complication on account of giving facilities for a 
varied distribution of steam to suit various speeds, or for 
reversing the engine, and also from the comparatively 
short stroke required to fully admit and exhaust the 
steam. 

From these examinations it will be seen that whatever 
arrangements may be adopted for distributing the steam 
in revolving cylinder engines, they lose a great deal of 
the simplicity and efficiency of those employed with fixed 
cylinders. 








ON A STANDARD OF EFFICIENCY FOR STEAM 
NGINES. 
No. IV. 

In our last article we showed that the efficiency of the 
engines of the Meteor was 72°7 per cent. of the utmost pos- 
sible, even using the indicated horse-power as the measure 
of efficiency. We may now proceed to show that the 
absolute efficiency of these engines was even higher. 
The mechanical work done by the steam is greater than 
the indicated power by an amount equal to the effort 
required to overcome the back pressure. This was, 
according to Professor Kennedy, equal to 3°3lb. per 
square inch, and this at seventy-two revolutions per 
minute represents 218-horse power. The indicated horse- 
power was 2009; adding the back pressure work, we have 
2227-horse power actually exerted by the steam. But 
the maximum power that the given weight of steam 
could have given out was 2760, so that the absolute 
efficiency of the engines was about 82°5 per cent. 

It will be remembered that in our standard engine it is 
assumed that no condensation takes place in the cylinder, 
that the steam behaves as a permanent gas, and expands 
isothermally; and we have explained that these condi- 
tions might be secured by superheating the steam suffi- 
ciently. To the use of superheated steam there are 
grave objections, but they are all practical. We refer to 
difficulties connected with lubrication, and to the excessive 
wear and tear of the superheating apparatus, but they 
have no concern with theory. Not only is it possible to 
work with superheated steam, but steam gas engines have 
been largely used. There is thus a wide difference between 
our standard engine, or rather our standard conditions, 
and the Carnot cycle engine, which is an impossible 
abstraction, with which it is useless to compare any real 
steam engine. The engines of the Meteor, however, did 
not work with steam gas, and it is legitimate to compare 
their absolute efficiency under working conditions with the 
standard efficiency. We have some 17°5 per cent. of power 
to account for. Lither this is absolute waste that might 
be saved by using a better engine; or it is unavoidable 
loss which could not be prevented by using a better 
engine; or it is partly unnecessary waste, partly necessary 
loss inseparable from the working conditions. To 
attempt to effect a change for the better in the first case 
may be a good thing. A similar attempt in the second 
case would be loss of time and perhaps money. To 
determine under which head we are to rank the missing 
quantity is a sufficiently simple matter. 

Each pound of steam, as it went into the engine, repre- 
sented a definite quantity of heat. But as it was not 
superheated, it was impossible that as much steam came 
out of the engine as went into it. A certain quantity was 








liquefied in the performance of work. Now, we say tis 
in the full knowledge that Professor Kennedy and other 
authorities maintain that no liquefaction takes place 
because of the performance of work; but this is really a 
distinction without a difference. Professor Kennedy 
holds that there is always so much water present in a 
cylinder as a result of the cooling influence of the cylinder 
walls that no further condensation takes place, for reasons 
which we need not stop here to explain. This, however, 
has nothing to do with the case. Heat is converted into 
work in the engine, and this represents, in one form or 
another, liquefaction. Less heat comes out of the engine 
than goes into it; hence Donkin’s coefficient. In the 
case of the the Meteor, Professor Kennedy states that 
there was in the “ low-pressure cylinder, near the end of 
expansion, when the pressure was 4]b. per square inch 
below the atmosphere,” only 75°3 per cent. of the steam 
admitted to the engine per revolution. The missing 
quantity amounted to 24°7 per cent. Now, if it can be 
shown that this loss is inherent to a steam engine, and 
could not possibly be reduced in amount, we are on the 
road to proving that the engine is not only very good, but 
that its absolute efficiency is very nearly, if not quite, 
equal to its maximum theoretical efficiency. 

We have seen that the absolute power developed by the 
steam in the Meteor’s engines was 2227-horses. But a 
horse-power exerted for. one minute represents 42°7 
thermal units. At seventy-two revolutions the engines 
received 499]b. of steam per minute. Any portion of 
this steam condensed, must at the end of the stroke have 
a temperature proper to the pressure, 3°3]b. in the 
cylinder. This temperature is 143deg. The total heat 
in each pound of steam as received by the engine was 
1190. Deducting 143 deg., we have 1047 as the number 
of units which each pound could give up for conversion 
into work 

It has lately been urged that inasmuch as the external 
work done by steam is done in the cylinder, that lique- 
faction must take place whether the steam is worked 
expansively or not. It is outside the scope of this series 
of papers to take this theory into consideration. The 
generally accepted view is that the work performed 
during the full pressure part of a stroke is done in the 
boiler, and that no liquefaction willin consequence of the 
performance of work, take place in the cylinder. We 
take this view as the basis of what follows. 

A very simple calculation suftices to show that the 
power actually exerted during the full pressure part of 
the stroke in the high-pressure cylinder of the Meteor was 
about 600-horses, not indicated power, but actual power. 
We find the absolute pressure on the piston for about 
half-stroke was 135 lb. per square inch, and multiplying 
this by the area of the piston, and by 228, the number 
of feet per minute passed through by the piston while the 
steam port was open, and dividing by 33,000, we have, as 
we have said, 600-horse power. Deducting 600 from 
2227, we have 1627-horse power exerted by the expand- 
ing steam. Liquefaction must have taken place during 
this period in any case to supply the heat converted into 


work. Now 1627-horses power represents 69,200 units, 
and Caer = 68°6 lb., and this is the weight of steam 


that must have been converted into water. This is very 
nearly 13°75 per cent. of 499 lb. Comparing this with Pro- 
fessor Kennedy’s figures, we find that there is only 11 
per cent., omitting fractions, of the whole steam re- 
ceived to be accounted for, and this 11 per cent. has to 
compensate for leakage, loss by radiation and conduction, 
and for the presence of more or less water in the shape 
of insensible priming in the steam. Estimating the 
efficiency of the Meteor’s engines in terms of steam sup- 
plied and steam accounted for, we find that it was 82°5 per 
cent. of absolute perfection. This is in substantial agree- 
ment with the result obtained by taking the maximum 
possible power as a basis, as given above. 

Professor Kennedy states that the heat actually turned 
into work was 85,240 units per minute. This of course 
refers only to the indicated horse-power, for he neglects 
the work done in overcoming the back-pressure in the 
low-pressure cylinder, which nevertheless had to be per- 
formed or the engine would have stopped, and he then 
goes on to compare this indicated power with the absolute 
power of a “ perfect’ engine working within the same 
limits of temperature, and deduces that the efficiency of 
the Meteor’s engines was 54°6 per cent. Such a com- 
parison teaches nothing. It helps the engineer in no way 
to improve the steam engine. If it means anything it 
implies that there is in existence a margin of about 45 per 
cent. available for effecting improvements. There is 
nothing of the kind. So long as steam of 160 1b. pressure is 
used with the same range of expansion as in the Meteor. 
The maximum margin of improvement is 11 per cent. 
Nothing which it is possible to do with the Meteor’s 
engines, in the way of altering relative cylinder capa- 
cities, ranges of expansion in each cylinder, jacket- 
ting, augmenting piston speed, could augment their 
economy by more than 11 per cent. That is to say, the 
engines got out of 6°93lb. of feed-water per revolution, 
delivered to them in the shape of steam at 160]b. 
pressure, within 11 per cent. of the maximum power 
that could be got out of that weight of steam expanded 
through the given range of temperature. It is obvious 
that while our standard is rational and useful, the Carnot 
standard is useless and misleading. 

It is true that we have not laid down any universal 
standard; that is not our fault. It is a physical impos- 
sibility to lay down any universal standard, because the 
conditions under which steam is used vary so widely ; 
but we have shown that, regarded from the economical 
point of view, the efficiencies of engines can always be 
pv 


, and nearer to a universal 


standard than this it is impossible to go. A universal 
standard can be nothing more than an algebraical abstrac- 
tion, entirely useless to the engineer. 

Finally, we would beg our readers to observe that in 


estimated in terms of 
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all cases it is advisable to ascertain the absolute efficiency 


of the steam as well as the efficiency of the engine. 
Thus it may appear at first sight perhaps that steam is 
being used very uneconomically in a given engine, and 
this because the indicated horse-power is low compared 
with the feed-water. When, however, we get at the 
absolute work dorie by the steam, we may find that it is 
working very efficiently, that the losses by leakage, 
cylinder condensation, &c., are small, and that improve- 
ment must be sought in some other direction. A case in 
point came under our notice some years ago; an engine 
which ought to have been very economical was very 
much the reverse. The cause was enormous back pres- 
sure at one side of the low-pressure piston, due to a por- 
tion of a core having been left in a port; this was removed, 
and the engine then fulfilled the expectations formed of it, 
but the absolute efficiency of the steam was just the same 
before the core was taken out, as after that operation had 
been effected. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute was held on Tuesday evening, the 
15th April, Mr. G. W. Manuel—president—in the chair. A paper 
by Mr. Joseph Thomas—honorary member—was read, descriptive 
of the method used in removing the old dock wall at the new 
entrance of the Royal Albert Dock. Mr. Thomas, previous to the 
paper being read, briefly pointed out the objects aimed at in the 
removal of the old wall. He explained the lent diagrams 
which were arranged in the hall to illustrate the subject. The 
basin, which it was found n to enlarge, was surrounded on 
all sides by walls 38ft. deep, 20ft. wide at the bottom, and 5ft. at 
the top, made of concrete, composed of six parts gravel and one 
_ Portland cement, equal to granite in hardness and strength. 

ground was made up to the level of these walls and quays, 
and warehouses formed thereon. 

Several schemes were pro; for ey | out the a mr pon. | 








The following details concerning the vessels included in the fore- 
going stat t are ry in order to represent properly the 
shipbuilding work of the past three months:— 
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The following table apportions the vessels now under construc- 
tion in the United Kingdom to the countries for which they are 
being built :-— 

SarL. 


STEAM. ToTAL. 





Country for which = — 





Gross 























intended. ae Gross No. |. Gross No. ll 
United Kingdom .. | 303 522,261 = 63. 63,157 B66 | :585,418 
British Colonies 18 $1,180 1 2,000 1” | 33,180 
Africa.. . +. 1 - - 1 40 
Denmark .. 1 a _ 1 638 
France : ll 2 4,200 13 21,490 
Germany .. 17 ) 8,580 22 65,575 
Greece © 1 . = 1 2,563 
Holland 3 — 3 8,860 
Italy .. 4 - -- 4 7,862 
Mexico : 1 _ 1 480 
Norway .. 18 1 1,970 1 19,295 
Portugal .. 1 - 1 150 
Roumania. . 1 — 1 2,350 
SS 2 - 2 1,090 
South America 7 7 4,320 
Se 1 4 3,580 
Turke: = 2 - 2 430 
For Sale, and nation- 

ality of owners not 
Se eee 90,024 25 16,333 76 106,357 
Total .. .. 446 767,438 | 97 96,240 543 863,678 








which were explained by Mr. Thomas, but the plan adopted an 
carried out with every success was dwelt upon at length and 
formed a most interesting paper, the closing paragraph of which 
may be quoted as showing the exceedingly accurate arrange- 
ments which had been made and carried out so efficiently :—“‘ The 
effect on closing the circuit was remarkable: the entire visible 
length of wall was instantaneously lifted in the air in a perfect 
line about 6ft., a crackling roar, a cloud of brownish smoke, and a 
violent surface displacement of the water in the immediate neigh- 
bourhood of the wall was the only visible effect of the vast forces 
let loose below. So instantaneous was the effect that the chair- 
man of the Dock Company, who closed the circuit, declared the 
wall fell to pieces before his hand struck the switch.” Several 
questions were then asked by members, and duly replied to by Mr. 
Thomas, who was accorded a hearty vote of thanks for his interest- 
ing paper, proposed by Mr. F. W. Wymer and seconded by Mr. 
W. J. Craig. 

A paper on the influence of the weather on Paddle Engines, 

by Mr. G. W. Buckwell, member, was then read by the Hon. 
, in which an interesting series of experiments were 
tabulated, results shown and conclusions drawn from cross channel 
trips in two paddle steamers, carried out under different conditions 
of weather. The results in one case showed that with a smooth 
sea the average revolutions per minute were 6-2 per cent. less than 
with a rough sea, and the coal used per indica’ horse-power per 
hour is 9°8 per cent. less in fine than in rough weather, and the cost 
of coal per indicated horse-power per hour is 9°3 per cent. less in fine 
than in rough weather. The conclusions drawn by the writer of 
the paper were that the coal used per indicated horse-power per 
hour will be from 4 to 9 per cent. more in bad weather than in 
fine ; that the cost of coal used will be from 7 to 8 per cent. more in 
bad weather than in fine; and that, supposing a boat can do the 
passage easily in the time allowed her, she will make more revolutions 
minute in bad weather than in fine, but it will be the other way 

if she has only just sufficient time to do it in if driven. 

In the discussion which ensued many members took part, and a 
vote of thanks was proposed by Mr. J. R. Ruthven, and seconded 
by Mr. J. A. Rowe, to the author of the paper, which the hono- 
_ secretary replied to, referring to the various remarks 
and questions which had been brought forward in the course of the 
discussion. A vote of thanks to the President was moved by Mr. 
Crook, and accorded, after which the honorary secretary anounced 
that the next paper would be read by Mr. J. D. Churchill on “The 
Churchill Marine Engine Governor,” on April 29th, and on the 
13th of May a highly-interesting paper, with data from experi- 
ments, on “‘ The Corrosion of Iron and Steel,” by Mr. D. Phillips, 
well known in connection with the inquiry on the deterioration of 
boilers and the application of zinc; and on May 27th, probably the 
closing paper of the first half of the session, a paper by Mr. D. G. 
Hoey on his ‘‘ System of Ventilation applied to every vendo 
of a Steamship.” On the alternate Tuesdays Mr. J. Mcfarlane 
Gray has kindly agreed to give a series of papers on Electricity. 








LLOYD'S REGISTER SHIPBUILDING RETURNS. 
QUARTER ENDED 3lsT Marcu, 1890. 

From the returns compiled by Lloyd’s Register of Shipping, it 
omy that, excluding warships, there were 543 vessels of 
678 tons gross under construction in the United Kingdom at 
the close of the quarter ended 31st March, 1890. The particulars 
of the vessels in question are as follows, similar details being given 
for the corresponding period in 1889 for the purpose of comparison 




















| 3ist March, 1890. | ist March, 1889. 
Description. | we | Gross No. | , Gross 
tonnage. tonnage. 
STeam. 

Steel ee ae 882 | 744,917 366 790,500 
ey eee eee oT 21,291 6S | 35,018 
Wood and composite .. .. 7 1,230 5 | 268 
mee 767,438 439 825,795 

Sart. | | 
Steel ‘son es, a ee 87,264 40 77,780 
Sorat rn we nae. Sse 8 6,240 9 14,181 
Wood and composite .. ..| 35 2,736 40 | 3,233 
7a ae 97 96,240 89 95,194 
Toran Steam AND Sait .., 543 920,989 


863,678 528 





Comparing the present returns with those for the quarter ended 
dist December, 1889, a decrease is observed in the tonnaze of 
vessels under construction of 9279 tons; and a decrease is also 
noticeable in the vessels for the construction of which preparations 
are being made, there being now 104 vessels of 187,075 tons “ pre- 
paring,” against 171 vessels of 304,275 tons at the close of the 
previous quarter. 

It _ added that of the tonnage under construction in the 
United Kingdom at the end of March, excluding that being built 
for foreign owners, nearly 92 per cent. was under the supervision 
of the surveyors of Lloyd’ Register with a view to classification by 
this society. Of the tonnage being built for foreign owners 
approaching 70 per cent., and of the total tonnage under construc- 
tion in the United Kingdom nearly 87 per cent. was under the 





It will doubtless be of interest to give the total figures for vessels 
under construction, at the principal shipbuilding centres of the 
country, now, as compared with those for the same period last 
year :— 


31st March, 1890. 31st March, 1889. 



















































































District. Description. Gross leis 
“tonnage. “*? | tonnage. 
Belfast and London- Steam .. .. 22 65,253 1 69,612 
DE os, EE ce. on coh 8,479 4 4,125 
Total .. ..| 23 73,732 23 73,737 
| Steam = .... 122 228,114 | 117 «243,078 
Ciyde.. .. .. ..| Sail .. 45,818 | 28 54,581 
Total .. ..' 158 273,932 145 207,659 
ane ae 16,130 16 27,411 
a |: | 6 9,370 7 13,215 
—_—— 
Total .. ..| 23 25,500 | 23 40,626 
“| Steam...) 59 | 116,576 | 50 106,034 
MS Se ge ae SEE Ae de ud oe - ; 1 2,360 
Total .. ..' 59 | 116,576 | 51 | 108,394 
aoe a 143,046 80)»: 164,378 
Mgme.. «. ». i) Mel... 1 10 | — = 
ees 72 143,106 80 164,378 
Steam < aot 123,662 57 120,985 
Wear .. ae 2 3,890 3 4,106 
| Total... .. 59 | 127,552 60 | 125,091 





FOREIGN SHIPBUILDING, 
The following table shows the number and tonnage of vessels, 


excluding warships, under construction at various foreign ports 
according to the latest returns which have been received at this 


























office. Vessels of less than 100 tons are not included in these 
figures :— 
| Sream. | Sam. Tora. 
Country. District. mse of | 4 Gross | a Gross | ,| Gross 
ms return. S| ton- |.2| ton- |.5| ton- 
| nage. \""| nage. nage. 
Austria .. .. Trieste | Mar.31-| — j-| — | 6 2,620 
Belgium.. .. Antwerp ..| Mar. 25 1 1,500 /-' — | 1 1,500 
China .. Shanghai .| Feb. 14 1 550 -- 1 550 
Denmark .. Copenhagen... ..| Mar. 2911 8,005 -' — (11 8,095 
| 
¢ Dunkirk .| Mar. 31 -) nil. |-| nil. |- nil 
q | not 
ie J Havre .| Mar.19 3 900 | li stated | * 
Nantes and St. z | 
Nazaire .. ..| Dec. 31 517,590 i 5 17,500 
| | | | 
; Bemerhaven, Ve- | | 
gesack, Geeste-| | e | 
munde .. ..| Mar. 24 5 6,500 | 8) 7,598 [13 14,098 
Hambui Flens-) } | 
Germany.. + coe, and Kiel | Mar. 22 22'37,470 ,-| —  |22/87,470 
Rostock, Lubeck,'Ma. 31) ,- 4. y5- | o o¢s ales See 
and Stettin ..'De. 31 f 197125 | 2, 2,650 /17/30,775 
Danzig .. .. ..| Mar.27,1 300 ;-| -- | 1) 300 
| | | | 
Amsterdam.. ..| Mar. 20 4) 4,520 | 1! 1,200 | 5 5,720 
Rotterdam .. ..| Mar. 24 5) 7,600 | 2) 2,408 | 710,008 
Holland .. + Various other "| * } 
( ports .. ..| Mar. 20 6| 8,510 | 2) 3,060 | 8)11,570 
j ; | 
Italy .. Genoa ..| Mar. 31 3 5,300 (29 26,180 |32/31,480 
NewBrunswi'k St. John ..| Mar.31—| — | 4) 2,424 | 4) 2,494 


nia, Christian- | 
sand, Drontheim, | |} | > 
| and Stavanger...) Mar. 22 22.13,628 | 1) 1,550 23 15,178 
| | | 


| 

| | 

Bergen, Christia-| | | 
Norway .. ee | 








8 ciety’s supervision, 


Philippine not i | 
Islands ba o- — Dec. 31 1 stated, 1) 200) 2 — 
Prince Edward 
Island... .. _ _ Mar.1l7-- — 2; 300 2 300 
Russia .. Riga, Gulf of Mar.13— — 18 4,280 13 4,280 
( Gothenburg, Os-' ' 
Sweden .. Thorskog ’_..| Mar. 81 9 4,350 |-| — | 9 4,350 
Stockholm and | 
Gefle .. .. ..| Mar. 21 5 3,600 abe 5 8,600 
| | 
Turkey .. .. Constantinople , Mar.15 2 416 i=] — 13) 
| | | 
Baltimore .. ..| Dec. 20, 1 1,500 | 1) 700 | 2. 2,200 
United Philadelphia, Cam- et” 
States of . )| den, ester, | | a 
America | and’ Wilmington’ Mar. 11.19,30,580 | 2, 1,030 ./21'31,610 


Senn, THE LIFEBOAT COMPANY, LIMITED, v. CHAMBERS, 
During quarter ended ; : SHERIFF GUTHRIE gave judgment on the 17th in shine § 
31st March, 1890. No. Gross No. | , Gross which the Lifeboat Company, Limited, Hope-street, Gl toatl. in 
(eee tonnage. | tonnage. his } a hip to interdict Chambers, Brothers, and Co., boatbuildent 

, meed.. .. ... 149 249,124 31 28,734 umbarton, from infringing the letters patent granted t 
snecmiacuael | | | " Chambers, ‘shipbuilder, and William Liddell, ewald-stren a 
Vessels previously commenced | improvements in the construction of lifeboats. His lordship finds 
but not progressed with ... 7 510 | 4 203 that defendants’ lifeboat is a colourable imitation of the design of 
Vessels launched... | 159 254,842 | 18 | 20,193 the pursuers’ lifeboat, as described in the specification of their 


tent of 5th November, 1887. He therefore grants interdi.. 
eek, and finds the defenders liable in cnpenen, Verdict ag 

The Sheriff says in a note to his interlocutor :—The pursuers, w] 
are in right of Messrs, Chambers and Liddell, the original patentecs, 
claim tobe patentees of an invention for constructing lifeboats insuch 
a way as to allow of their being stowed on the deck of a sea- voing 
ship in a limited space, and the method ists in the combinant” 
of a lower part or shell or hull constructed of iron, steel, wood, or 
other material, and an upper part formed of a flexible material 
attached by its upper edge to a rail and by its lower edge to the 
shell or hull, as described and shown in the drawings. Their Specifi- 
cation, which is dated November 5th, 1887, also claims the use of 
folding mechanism, of jointed stanchions and jointed stays, that 
enable the upper flexible part of the boat to be raised or lowered 
and fixed or retained in either position. The combination of g 
rigid shell with flexible stays seems to be the main invention, and 
the mechanism is claimed as a subordinate combination or app nd- 
age which the inventor was bound to give to the public in 0 er to 
show the means of working his invention. ‘The respondents plead 
that the letters patent are void in respect (1) of prior publication « 
(2) of insufficient description in the specification ; and (3) that they 
were joint inventors with Robert Chambers, one of the petitioners’ 
granters. It is enough, I think, to dispose of the last contention 
that the respondents allowed the petitioners to obtain their 
patent, working in their employment, and having been ll 
along aware of the proceedings of their brother Robert, and taking 
no steps to assert their rights for a year after the first patent 
had been obtained; that they admit that the original idea was 
that of their brother Robert; and that while they claim to have 
had a share in the production of the complete lifeboat, by taking 

rt in repeated d i with him during the constriction of 
the model, they indicate no one particular or improvement which 
any of them was the first to suggest. In short, they can adduce 
no evidence whatever in support of their claim except their own 
vague and general assertions, while all the surrounding facts and 
circumstances speak against them. The prior publication on which 
the pursuers found consists of publication of accounts of the inven. 
tion in the Glasgow Herald and other periodicals in connection 
with experimental trials made at Partick and London, and of 
the Pe se to the public made at these trials by themselves, 
The pursuers refer to the patent of John Gunn, 19th Septem. 
ber, 1882, for guard rails for fishing boats, as showing that 
there is no novelty in Robert Chambers’ invention. This last 
point was not, I think, pressed, or indeed mentioned, in debate, 
and, looking to the purpose of Gunn's patent. and the absence of 
the canvas stay in it, it can only be regarded as exhibiting a 
certain similarity to the means by which the petitioners’ invention 
is carried into effect, and not as anticipating in any way his 
combination and his application of it. The question whether 
Robert Chambers excluded himself from the benefit of patenting 
his contrivance by the exhibitions made at Partick and London is, 
in my view, a very narrow and delicate question, and it is only 
with difficulty that I am able to sustain the validity of the patent, 
Ido so because I do not think that those who are assailing the 
patent have satisfactorily proved that all or any who witnessed 
the experiments or trials were thereby made so acquainted 
with the construction of the vessel that they could have built 
one similar. I confess, however, that I am doubtful of this 
fact, and that the trials, especially the double trial in Partick 
and London, are more like advertisements than experiments, 
Even so regarded, however, it may be admitted that an 
advertisement is not necessarily a disclosure to the public 
of the idea and method of carrying out a new invention. It 
is clear that the descriptions in the public prints do not disclose 
the nature of the invention in the sense necessary to defeat the 
patent. The objection to the specification, namely, that it fails to 
explain that the rail must be broken or flexible towards the bow or 
stern is not, in my opinion, a good objection. It seems to me that 
this is a detail into which the specification does not profess, and is 
not required, to go—about a matter which an ordinary workman 
I of knowledge in the trade of shipbuilding might well 
find out himself. The defenders produce a model which they claim 
to have made in strict conformity to the specification, and perhaps 
it is so, but this fact, I think, establishes an omission or ambiguity 
in the patent not fatal or misleading, but of such a kind as an 
ordinary shipbuilder may, without much difficulty, supply or 
obviate for himself. I cannot hold that a patent otherwise useful 
and novel, is to be wrecked for such a defect in the specification. 

In a prior action at the instance of Chambers Brothers and Co. 
against the Lifeboat Company, Limited, and William Brown and 
Co., solicitors, Hope-street, asking the court to interdict defenders 
from alleging that the pursuers had infringed any patent belonging 
to them, or from interfering with the manufacture and sale by the 
pursuers of a lifeboat with collapsible sides, for the manufacture 
of which they had obtained provisional protection, the Sheriff has 
assoilzied the defenders, and awarded them expenses. , 

Agents—For the Lifeboat — and Messrs. Brown and Co., 
Mr. Thomas Dykes, writer; and for Messrs, Chambers Brothers 
and Co., Mr. Hugh J, M‘Credie, writer. 














East oF ScoTLaND ENGINEERING AssociaTioN, — The annual 
general meeting was held on Tuesday, the 15th inst., in the 
Alexandra Hotel, Princes-street, Edinburgh, Mr. J. B. Bennett, 
C.E., president, in the chair. The report of the council and the 
balance-sheet for the t session were submitted, showing that 
the Association is in a flourishing condition, fourteen new members 
having been admitted during the session, and the funds having 
been substantially increased. The office bearers for the ensuing 
session were elected, Mr. Jas. Thomson being appointed president, 
and several Saturday afternoon excursions during the summer were 
arranged for, Atthe close of the meeting the members dined 
together under the presidency of Mr. Bennett, thirty-five gentle- 
men being present. By permission of the executive the members 
visited the Edinburgh international Exhibition on the afternoon of 
Saturday, the 19th inst. The party, numbering over seventy, on 
entering the grounds was divided into three groups, which were 
separately conducted over the works, by Professor G. F, Armstrong 
convener of the Engineering Committee, Mr. A. R. Bennett, M.1 -E. E., 
convener of the Electrical Committee, and Dr, A. C. Elliott, C.E., 
member of the Electrical Committee. Interesting descriptions were 
given of the more prominent features of the various structures. 
Special attention was paid to the construction and fine appear- 
ance of the music and machinery halls, as well as to the exhibits in 
the latter, many of which are in a forward state. Considerable 
time was spent in the annexe set apart for locomotives, the 
examples of the earlier types of these, and the portions of perma- 
nent way material used in the construction of the first railways. 
The locomotive said to have been the first ever used for drawing 
passenger trains attracted considerable attention. High opinions 
were expressed as to the admirable character of the work, and ™ 
extensive nature of the undertaking was the subject of genera 
remark, At the close of the visit votes of thanks were accorded to 
the three gentlemen for their valuable assistance in conducting tho 
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RAILWAY MATTERS. 


sineering order for about 10,000 tons of ironwork 
An engine d railway to be constructed for the Caledonian 


for a ow BONO of the principal streets of Glasgow is now in 
i 


course of being arranged. F 

THe new line of railway between Driffield J unction and 
Mark t Weighton, projected by the West Riding Junction Railway 
nancy 8 opened for traffic on Monday. The line will be 
Cone ia perpetuity by the North-Eastern Company. It has cost 
wo! 
£% ? e ° . 

sy company has been formed in Paris, under 

Fis with p dew th of 8000 shares of £125 each. It 
Tur = in operations with the construction of a railway from Jaffa 
- i. The concession also gives the company the right of 
te aructing branch lines to Naplons and Gaza, 

‘Tux People’s Rapid Transit Company is the name of a 

npany which, according to the American Journal of Railway 
re on A proposes to build an overhead railway in New York, 
t ine to be carried on a masonry structure 60ft. above the 


the . 

the lower part of the masonry structure to be offices, 
_ warehouses, and the streets to be crossed by steel 
girders. 


Tue Municipal Council of Paris has still further delayed 
a consideration of the pro sal of the Western Company of France 
to build a station upon the Esplanade des Invalides, and to con- 
nect the southern line with the northern system by means of a 
bridge across the Seine. This was done on the ground that the 
Council was too near the end of the session to admit of satisfactory 
discussion. It is feared that this delay will be fatal to the com- 
pany’s project. 

Tae Russian papers state that the preliminary surveys 
for the new line of railway from Samarcand to Tashkend have at 
Jast been sanctioned, and the necessary pecuniary funds placed at 
the disposal of the Minister of Ways and Communications, The 
proposed route is not the direct one, but a line through the culti- 
vated districts of the Khodjent subdivision, in order to ger 
the projected railway system in Ferghana and the oil basin of 
Turkestan. 

As an example of the quick communication established 
between Edinburgh and Fife by the new route, it may be mentioned 
that the distance between Thornton and Edinburgh—thirty-two 
miles—has been accomplished by a —_——_ train in thirty-five 
minutes. There was no stoppage, an after crossing the bridge the 
train travelled over the new line by Dalmeny and Corstophine. The 
Railway News says express trains ci@ Burntisland and Granton 
Ferry, Edinburgh to Thornton—twenty miles—take one hour and 
seventeen minutes. 


Tue tariff reform which the Austrian Government pro- 
poses to introduce on the State railways meets with a great deal of 
opposition on the part of the a. It is said that the proposed 
new passenger fares would be less advantageous than those now in 
force. The Marquis de Beacquehem is said fully to recognise the 
justice of these representations, but he cannot obtain further 
concessions from the Finance Minister, who is afraid of the risk 
involved in a large reduction of fares, although the results obtained 
in Hungary by the zone tariff are most encouraging. 


DvrinG this week the Select Committee of the House 
of Commons on the Central London Railway Bill have been taking 
the evidence-in-chief on the main questions involved. The usual 
prophecies concerning the fearful results that will accrue if such a 
railway be permitted have been trotted out, with variations to 
meet the case; but it is satisfactory to note that some honest 
admissions have been made by some who were in opposition, and 
very straightforward admissions have been made on the promoters’ 
side as to such difficulties or objections as may exist. 


A contract has been signed for building seventeen 
miles of railway for the Nicaragua Canal Works from Greytown 
to the rock cut at the divide. The contractor, with foremen and 
assistants, will sail for Greytown on April 29th. A contract for 
bridging the harbour at Greytown has also been let, and work 
will begin in the middle of May. Six hundred feet of pier has 
been built in the harbour. The pier is creosoted, and will be 
1700ft. long when completed. An American contemporary says a 
pipe line thirteen miles long, to bring fresh water from the moun- 
tains, is being constructed. 


Ir itis true, as stated, that the London County Council 
has views with regard to the metropolitan tramways, it would 
appear that this new body is developing a stronger dislike to its 
own business and attention to the humdrum work of governing a 
great city than even was supposed. It will probably be thought 
of very small importance to the public whether the tramways 
belong to the County or to the companies as far as con- 
cerns improvements in tramway facilities, but the ills we know of 
are without any doubt less than those which would accrue to the 
purchase of good, bad, and very indifferent tramways and stock 
and its working on the red-tape system of a central authority. 


Tue latest Hungarian ~ age | returns show that during 
the period from Aug. Ist, 1889, to March 31st, 1890, the traffic on 
the State railways amounted to 7,770,876 passengers, against 
2,891,332 in the corresponding period before the introduction of 
the zone tariff, which is an increase of 169 per cent. The result is 
still more remarkable with regard to the traffic between neighbour- 
ing stations. Whereas under the old tariff in 1877, only 255,000 
persons used the railway for such short journeys, their number 
during the above-mentioned eight months rose to 4,367,586. It is 
reported in Budapest that the Hungarian Government are contem- 
plating a further reduction of passenger fares, especially with a 
view of transferring the great summer traffic from the Austrian 
Alps to the Carpathians, 


Tue rapidly growing use of road coaches for parcel post 
Service arises from the fact that, for short distances, it is more 
economical to carry parcels by this method than to send them by 
rey The railway companies take 55 per cent. of the gross postage 
vd their expenses, which are practically as heavy for short as for 
ong distances, and therefore, up to a certain mileage, the Post- 
pa authorities state, parcels can be carried with greater economy 
js road. The gan post is for the public cheaper for long dis- 
hees and small parcels, but the railway service is cheaper for 
arger packages and shorter distances. Between places as far 
ot as Manchester and Liverpool, parcels above 31b. weight go 
cheaper by rail, and the average for parcels up to 11 Ib. is 64d. by 
rail and 104d. by post. But the postal service has the advan- 


tage for small is, ¢ i 
below 31h. nall parcels, and a large proportion of the parcels are 


THE construction of the Strong locomotive has origi- 
= & large locomotive business, and the construction of special 
ae . ft Cincinnati. Jincinnati papers gave a bird's eye view and 

oa the site and —— of the Strong Locomotive Works. 
€ | uildings are very handsome, and presumably well arranged 
heen and covec nine acres of ground. ‘They can be 
of th ot indefinitely without breaking the systematic arrangement 
of py Whole, but as at present designed they will have a Sp ee 
ton rey locomotive every nine hours; or, if worked double 
Stron ie ‘ocomotives a-day.” It is pe ge to build not only the 
Gasete Locomotive, but those of any other design. The Railroad 
makes ig a the fact that the buildings have not yet been erected 
the voted gp to extend them indefinitely, and does not lessen 
of land h y of tho illustration. It is gaid, however, that 1350 acres 

‘ave been bought, at an aggregate cost of 357,000 dols, 








NOTES AND MEMORANDA. 


In Greater London 3650 births and 2066 deaths were 
registered last week, corresponding to annual rates of 33°1 and 
18:7 per 1000 of the estimated population. 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
20°9 per 1000 of their population, which is estimated at 9,715,559 
versons in the middle of this year. The rate varied from 10°8 at 
icester to 34°7 at Bolton. 


Ir has recently been decided in the U.S. Supreme 
Court, by Justice Blatchford, that an American patent for an 


| article pyre abroad is not limited in its duration by the period 


at which a foreign patent may be allowed to lapse by non-payment 
of fees. Its life is limited by the legal and possible length of life 
of the foreign patent. 


In London 2735 births and 1612 deaths were regis- 
tered last week. Allowing for increase of population, the 
births were 85 and the deaths 100 below the average numbers in 
the as weeks of the last ten years. The annual death 
rate per 1 from all causes, which had been 18°5, 16°7, and 19°1 
in the three preceding weeks, was last week 19°0. 

A NEW red glass has been recently produced in Ger- 
many. Besides its use for the manufacture of bottles, goblets and 
vases of various kinds, it will be found applicable in photography 
and in chemists’ and opticians’ laboratories. This glass is produced 
by melting in an open crucible the following ingredients :—Fine 
sand, 2000 parts ; red oxide of lead—minium—400 ; carbonate of 
potash, 600; lime, 100; phosphate of lime, 20; cream of tartar, 
20 ; borax, 20; red oxide of copper—protoxide—9 ; and bioxide of 
tin, 13 parts. By a single melting a transparent red glass is said 
to be obtained of a very fine quality, of which various objects can 
be manufactured directly, without the necessity of a second heat- 
ing to intensify the colour. 


Wuey the sun sets in the sea, a curious appearance, as of 
a bluish-green flame, is sometimes observed. This has been thought 
to be due to the light passing through the crests of the waves. But 
Professor Sohncke, Nature says, considers this view disproved by 
such an observation as that recently made at a watering place on 
the Baltic. Shortly before sunset, the disc was divided in two by 
a thin strip of cloud ; and just as the upper part disappeared under 
the cloud, the blue flame was observed. Thus the cause appears 
to be in the air, not in the sea. Itisa case of atmospheric refraction. 
And as a planet, seen near the horizon with a good telescope, 
appears drawn out into a spectrum, with the more refracted blue- 
violet end higher than the red, so the last visible part of the sun 
furnishes the blue-violet end of a spectrum. But it would be 
interesting, Herr Sohncke remarks, to determine more precisely 
the conditions of this not very frequent phenomenon. Perhaps it 
requires merely great transparency of air, as only in this case would 
the last ray be able to give a spectrum sufficiently intense in its 
blue region. 


Tue Works Committee of Edinburgh Water Trust 
have issued a report giving the results of an inquiry instituted last 
summer on the question of additional water supply to the city. 
They visited the Falla, Manor, and St. Mary’s Loch waters in 
Peeblesshire. The report states that the consumption of water by 
Edinburgh and district has since 1879 increased from 7,000,000 
gallons per day to 15,000,000 gallons, leaving only a margin of 
1,000,000 gallons to meet the increasing demand. The cost of this 
scheme, as estimated by the engineers, would be £664,000, or 
£42,266 per million gallons per day. The Committee express 
agreement with the engineers’ opinions, and as seven or eight years 
must elapse before the new supply is-available, it would not, in 
their view, be prudent for the trustees to delay much longer. The 
cost of the Falla scheme would be £97,000 for twenty-four million 
gallons a day. The first instalment as regards St. Mary’s Loch 
would be £681,000, and the total £1,065,000. For the Manor 
scheme it is estimated that the progressive surplus is sufficient to 
meet the increased expenditure till 1896-7, when an additional 1d. 
per £1 on the rate would have to be made. The Tweed scheme 
would create a larger deficiency in 1896-7, and would require the 
raising of the rate for 1897-8 by 14d. per £1. Under the St. Mary’s 
Loch scheme the first deficiency would occur in 1894-5, which could 
be met by an increase of 4d. per £1, rising in 1895-6 to 2d. per £1, 
and 1896-7 and 1897-8 to 24d. per £1. 

OnE of the most noteworthy discoveries that have been 
made within the last year or two is the fact that a beam of light 
produces sound, says the Amerwan Art Journal, A beam of sun- 
light is thrown through a lens on a glass vessel that contains lamp- 
black, coloured silk or worsted, or other substances, A disc, having 
slits or openings cut in it, is made to revolve swiftly in this beam of 
light, so as to cut it up, thus making alternate flashes of light and 
shadow. On putting the ear to the glass vessel, strange sounds are 
heard so long as the flashing beam is falling on the vessel. Recently 
a more wonderful discovery has been made. A beam of sunlight 
is made to pass through a prism, so as to produce what is called the 
solar spectrum, or rainbow. The disc is turned, and the coloured 
light of the rainbow is made to break through it. Now, place the 
ear to the vessel containing the silk, wool, or other material. As 
the coloured lights of the spectrum fall upon it, sounds will be 
given by different parts of the spectrum, and there will be silence 
in other parts. For instance, if the vessel contains red worsted, 
and the green light flashes upon it, loud sounds will be given. Only 
feeble sounds will be heard when the red and blue parts of the 
rainbow fall upon the vessel, and other colours make no sound at 
all. Green silks give sound best in red light. Every kind of 
material gives more or less sound in different colours, and utters no 
sound in others. The discovery is a strange one, and it is thought 
more wonderful things will come from it. It certainly has an in- 
teresting bearing on an old problem in vibratory physics. 


Unber the head, ‘‘ What are Brittle Bodies,” Professor 
Frederick Kick recently communicated the preliminary results of 
some very interesting experiments in Dingl. Polytech. Journal, 
274, 405. He starts with two theses:—(1) Those bodies of sub- 
stances are brittle which, in order to become ductile or plastic, 
must be subjected to a high pressure, acting uniformly from all 
directions ; (2) the hardness of a substance may be determined 
with numerical accuracy by means of its shearing stress, if every 
bending and every fluxion of the material particles be excluded. 
To substantiate the first thesis, the following experiments were 
made with pieces of gypsum, steatite, rock salt, and calcite, all of 
which are, under ordinary conditions, very brittle. The test 
materials were cut and ground into prismatic shape. A suitable 
piece of ordinary iron gas pipe was closed at one end with a well- 
fitting plug, and filled with molten shellac, avoiding carefully any 
formation of bubbles. Into this were immersed the test prisms 
which had previously been coated with shellac solution, and after 
filling up the remaining space with shellac, the top was closed by a 
second plug. The pipe was allowed to cool slowly for several 
hours, and then bent into U-shape. In dilute nitric acid the iron 
pipe was dissolved, leaving the shellac core unaffected. This was 
dissolved in alcohol, leaving the bent prism of rock salt, steatite, 
&e., in perfectly coherent shape. ‘The softer the enveloping 
material the better the results. The author constructed then a 
simple but effective apparatus, in which oil was the enveloping 

ium instead of shellac, and succeeded in altering the shape of the 
most brittle substances without affecting transparency or coherence. 
In regard to the second thesis, the author’s experiments are yet 
few in number. It seems true that the hardness and shearing 
stress are directly proportional, but more experiments are 
necessary to establish the thesis as a law of nature. Shellac and 
tin are substances of widely differing nature and composition. 
Their hardness, however, is equal, and Professor Kick finds for 
both the same Shearing stress, ¢.¢., 2°6 kilogrammes to the square 
centimetre, 





MISCELLANEA. 


THE electric lighting of the buildings of the Royal 
Military Exhibition at Chelsea has been entrusted to Messrs, 
Davey, Paxman, and Co., of Colchester. 


THE United Asbestos Company, Billiter-street, has 
recently opened an additional branch house at Provident-buildings, 
Clare-street, Bristol. The company has now branch houses at 
Glasgow, Newcastle-on-Tyne, Manchester, Liverpool, Cardiff, 
Bristol, Paris, and St. Petersburg. 


Ir is stated in Paris that M. Eiffel has, in concert with 
Mr. Edison, made an offer to the promoters of the International 
Exhibition which it is proposed to hold in the United States to 
construct a tower, similar in design, but 500ft. higher than that 
now standing in Paris. The tower, it is said, would be illuminated 
by a million electric lamps of different colours. 


Periopicat electrical engineering literature is growing 
very rapidly in the States. The journals devoted exclusively have 
rapidly risen in character, influence, and bulk. The monthly 
journal, the Electrical Engineer, has now started as a weekly 
journal, and commences with a total of 100 pages, of which 44 are 
advertisements of manufacturers, and 56 reading matter. 


A REGULAR industry is being started in America in the 
manufacture of gearing for electric railways out of raw hide. They 
are preferred to metal, as they make far less noise and wear better. 
The material is said to finish up in the working as well as metal. 
But the use of this material indicates that very severe stresses are 
brought to bear upon cogs not capable if of metal of standing them. 


In reply to a question in the House of Commons this 
week, on appointment of factory and workshop inspectors, Mr. 
Matthews said: ‘“‘The existing scheme for the examination of 
factory inspectors is now under revision, but the changes in con- 
templation will not have the effect of preventing the appointment 
of working men candidates in the future. It is not intended to 
throw open these appointments to open competition.” 


Ir is reported that a project is on foot in St. Peters- 
burg to build a railway worked by electricity, connecting St. 
Petersburg with Archangel, and spanning a wide stretch of country 
between the Baltic and the White Sea. The project is said to be 
backed by Archangel interests, and the name of Siemens and Co. 
is connected with the enterprise. The plan is to furnish the cur- 
rent from a series of generating stations distributed along the line. 
The distance is something over 500 miles, and the estimated cost a 
little over £3000 per mile, including rolling stock. 


Aw International Health and Temperance Exhibition 
opens in the Agricultural Hall, Islington, on the 26th inst., and 
remains open till May 10th. Section I. is to be devoted to tem- 
perance beverages, machinery, and appliances for roasting coffee, 
making ice, blending tea, manufacturing cocoa and chocolate, 
making aérated waters, branding corks, washing bottles, &c. 
Section II. includes all articles calculated to promote health and 
minister to domestic comfort, sanitary appliances, and examples of 
insanitary occupations and representations of slum dwellings. 


Mr. W. MartTINnpDALg, secretary of the Laing, Wharton, 
and Down Construction Syndicate, writes to say that the town of 
Weybridge, in Surrey, is lighted by his company throughout by 
electricity ; and as this installation was started on the 1st March, 
1890, Weybridge claims precedence over Chelmsford. He further 
says :—‘‘ Nearly the whole of Waterford has been lighted by us for 
nearly three years, and all the principal streets of Taunton—visited 
last week by an official deputation from the City of London—have 
been lighted on our Thomson- Houston system for over three years.” 


Tue trade of the river Tees, hike that of the North-Eastern 
Railway, seems to have reached its maximum, and to be rather 
tending downwards than upwards. The returns of the Tees Con- 
servancy Commissioners for March show that there was a revenue 
of £5589 during the month. Of this Middlesbrough contributed 
£4777, and Stockton £812, representing a decrease of £912 in the 
former, and an increase of £56 in the latter case. The capacity of 
vessels dealt with at the two ports was 178,821 tons, representing 
a decrease of 15,223 tons. The total revenue of the last five 
months was £25,471, obtained in respect of 2310 vessels of a total 
capacity of 796,678 tons. 


At a meeting of the Electrical Trades’ Section of the 
London Chamber of Commerce on Monday last, a discussion arose 
on the proposed labour arbitration and conciliation boards, and 
committees. It was announced that two disputes had been settled 
by committees of the Chamber, and it was hoped that by forming 
committees in the several sections of the Chamber, it would 
become possible to arbitrate upon the difficulties that may arise in 
any trade. The representation, however, of the enormous numbers 
of workmen who are not members of any society, the leaders of 
which could place their views before any conciliation board, has 
become a very considerable difficulty. 


Tue “ Advertiser’s ABC” is a remarkable evidence of 
the great power of the modern trade advertisement. The 1890 
edition, which comprises 1050 pages, contains a complete record of 
the British, Colonial, and Indian newspaper and periodical press as 
it at present exists, with elaborate scales of advertising charges, 
and a mass of other particulars of special value to advertisers and 
the newspaper world generally. Over 200 pages of new matter 
have been added, and every section of the book has been brought 
down to date. The several articles appended convey in a concise 
form a great amount of valuable information. It is published by 
T. B. Browne, 163, Queen Victoria-street. 


THE recent increase in the number of water meters 
used in Detroit, Mich., has brought to light many unjust discrimi- 
nations that were innocently made under the assessment plan. 
The American Engineering and Building Record gives the following 
example : Two manufacturing firms engaged in the same business, 
and competing for the same trade, were assessed, respectively, 
600dols. and 440dols. The firm assessed 600dols. asked to be 
metered last June, and they have since paid an average of 38 dols. 
monthly, or at the rate of 456 dols. annually. The firm assessed 
440 dols., or 160dols. less than the other firm, was metered by 
direction of the authorities in October, and paid for the months of 
November and December 384 dols., or an annual rate of 2304 dols., 
or over five times the amount paid by the firm which, under the 
assessment plan, paid most by 160 dols. per month. 


Wiru regard to the development of the North Stafford- 
shire pottery trades, which are becoming almost year by year con- 
siderably more important as a field for orders for potters’ machinery, 
it may be noted that a scheme has been in progress for the formation 
of an industrial, commercial, and technical museum for North 
Staffordshire, to be located in the old Mechanics’ Institution at 
Hanley. Such progress has been made, that the Princess 
Louise—Marchioness of Lorne—had consented to visit the Pot- 
teries early in June for the purpose of opening the museum. 
Owing, however, to the serious accident which has befallen 
Mr. John Ridgeway, chairman of the Museum Committee, the 
final arrangements have been considerably delayed, and it has been 
found necessary to defer the opening ceremony until the autumn. 
Mr. Woodall, M.P., undertook to make known the position of 
affairs, and the unfortunate occurrence which has mainly brought 
them about, to Princess Louise, and the hon. member has received 
a communication from her Royal Highness’ secretary at Kensington 
Palace, expressing the Princess’s sorrow at the serious accident 
that has befallen Mr. Ridgway, and conveying a message of sym- 
pathy to him. A local correspondent says the Princess quite sees 
that her visit must be postponed, and will, as far as she is able, 
gladly meet the wishes of the committee. 
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electric-lighting machinery, the lifts and other hydraulic 
apparatus, the bakery and confectionery, the sausage and 
preserve making, the wood-working machinery on a large 
scale in the joinery and cabinet-making departments, and 
other numerous applications of power and steam. The whole 
of this has been provided by Messrs. Richmond and Co., and 
we hope to refer to the engines on another occasion. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RAILWAY SPEEDS. 


Srr,—“‘ Speedy Traveller,” in his first letter, informed you that 
in Mr. Rous Marten I was relying ‘‘on a very shaky reed,” and 
that all the extract from his report was hopelessly ‘‘incorrect— 
I may add absurd.” I naturally asked him to substantiate this. 
Instead of doing so, he now says, ‘‘ My comment was not to imply 
that those trials and their results were incorrect data, but rather 
what I consider ‘E. B. D.’s’ erroneous deductions therefrom.” 
On this I will not comment. 

The construction “S. T.” puts on my “curious doubting” is not 
entirely correct. You published a performance, which I have no 
reason to doubt, but at which I am very much surprised, by an 
engine which in several ways was distinctly novel in character, of 
eighty-six miles per hour—quite six miles above the record which 
chanced to have been done by a broad gauge engine, and one of a 
class which may, perhaps, be ‘‘ played out” for the heavy trains of 
to-day, but which, with a feather load, could show their heels to 
almost anything. The reference to signal cabin books would be 
very delusive. Sometimes trains are booked on approaching, 
sometimes on passing, and sometimes when actually past a cabin. 
Again, fractions of a minute are not booked, and there are varia- 
tions in clocks. 

I asked your correspondent to give us some runs to prove his 
assertion that eighty miles per hour and over was being daily done 
on the London and North-Western and Great Northern Railways. 
On the North-Western a version of a run down the Tring bank in 
in 1882 or 1883, and several runs from Tring to Willesden, with 
nothing beyond the time for the whole run, are given, and in all 
cases the runs are old. The Rugby-Willesden run—when 26} miles 
from Tring to Willesden were run in 19 min.—was done apparently 
before the days of continuous brakes ; allowing therefore 4 min. for 
the last 2} miles, which, if anything, is too little, the following 
is obtained at x 60 = 24 x 4 = 96 miles per hour. 
As to the likelihood of this, I think there cannot be two opinions. 
On the Great Northern, one instance by the 1.30 train—1.15 is 
probably a slip—of } mile in 1]}sec. is given. Make this 113, and 
the speed is at once under 80. In fact, be ever so little late with 
the first post, or early with the second, and there is an error at 
once. It is best, therefore, to time miles only. 

No one regrets the loss of ‘‘ 8. T.’s” pocket-book more than I do, 
but if the runs are daily being done we could surely have some- 
thing.more recent than those given, and the particulars I suggested 
in my last letter should be also added. As it is, I fail to see the 
proof of your correspondent’s case. With a discretion on which 
he is to be congratulated, he does uot comment on the able letter 
of “ E. H. T.” on “Train Resistance,” nor upon the extract which 
I quoted from your columns, which said 79°5 miles per hour was the 
highest ever attained by a loaded engine, and before he does so 
I would remind him, in his own words, ‘‘ the source is unimpeach- 
able, in my opinion.” E. B. D. 

April, 19th. 





Srr,—Apparently ‘‘ Speedy Traveller” is not in fun; certain 
parts, therefore, of his letter are startling, to say the least of it. 
After his confident statement that runs of eighty miles per hour 
and over were now daily being done on the Great Northern and the 
London and North-Western Railways, and “‘E. B. D.’s” very 
natural curiosity to see them, I confess anything more disappoint- 
ing than what is given this week cannot be conceived. 

(1) On the Great Northern, one solitary quarter of a mile is given 
in 114 seconds, and if this were even 11,,, the speed would be just 
under eighty miles per hour. Asa person could easily make so 
small an error, this taken alone does not convince me as to the 
Great Northern Railway. 

(2) On the London and North-Western Railway one of the runs 
is to me simply appalling. I refer to the run from Rugby to Wil- 
lesden in eighty minutes, in the last nineteen of which 26} miles 
are said to have been covered. Your correspondent says steam is 
very often shut off at Sudbury, 2} miles out of Willesden, so that 
we cannot suppose this distance was run much under four or pos- 
sibly five minutes—especially as only hand-brakes were available. 
As the line rises from Bletchley to Tring, we may assume the first 
mile after Tring could not have been run under a minute ; we there- 
fore get:— 

26} - (25 + 1) _ 22? , 60_ 

19 - (4+ 1) 14 1 i 
This means that with fifteen coaches drawn byan old engine the train 
in question must have run at quite 100 miles an hour over certain 
parts of the road, the worst gradient of which is 1 in 330, as on sun- 
dry smail bits of level, and a short piece against the train on the 
south side of Watford tunnel, the speed could not have beenup to 
the average over the whole section. This being the trumpcard for 
the London and North-Western Railway, I must disagree with 
‘* Speedy Traveller” in thinking that he has proved his case on that 
line either. 

Two points in ‘“‘Speedy Traveller’s” letter are at variance :—(1) 
‘* Tf facilities were allowed, nothing could be more easily proved as 
to the highest speed ever attained by locking into the time-books 
carefully kept in each block signal-box. (2) Unless ‘E. B. D.’ uses a 
stop watch or has some other special facilities for taking time, I 
contend his results would be inaccurate, and consequently valueless. 
An error of only one second in timing quarter miles means an error 
of about five miles an hour at that speed.” 

Now, in signal-boxes they have not generally stup-watches, 
fractions of a minute are never booked, and the clocks, though 
supposed to be regulated every day, are never quite alike. 
Remembering, therefore, what he says about a stop-watch, the 
worthlessness of “Speedy Traveller’s” first proposition is condemned 
by his own words, I was of “ E. R.’s” opinion, that the treatment 
given to “‘E. B. D.” had scarcely been courteous, and this is 
further confirmed by ‘‘ Speedy Traveller's” failure fully to sub- 
stantiate his former letter as desired by ‘‘ E. B, D.” 

Blackburn, Apri! 21st. 


682} mh 
—* = 974 miles per hour. 


SLOWCOACH. 





Sirn,—Your correspondent, ‘“‘Speedy Traveller,” makes an 
astounding statement concerning a run from Rugby to Willesden, 
accomplished in eighty minutes. If he had ended here all would 
have been well, but he goes on to say that 26} miles were run in 
nineteen minutes. This is simply incredible. But there is nothing 
incredible about the eighty minutes. When the City of New 
York arrived, in July, 1888, in Liverpool from her trial trip 
round Ireland, a special train of nine coaches, equal to ten, 
was put on to convey some of her passengers to London. The 
train ran from Rugby to Willesden, a distance of seventy-seven 
miles, in seventy-nine minutes. One dead stop was made for 
signals outside Bletchley Junction; and we slowed down, but did 
not stop dead, for signals near Blisworth. Allowing only two 
minutes for these, we have an average speed of sixty miles an 
hour; which must, of course, have been exceeded on portions of 
the route. From Tring to Willesden the speed was, I estimate, 


about seventy miles an hour, but as it was then dark the mile * 
could not be seen. ), 
Westminster, April 23rd. 





THE CITY OF PARIS. 


Sir,—In your account of the accident to the engines of that 
splendid Atlantic liner, the City of Paris, you state that the 
generally accepted theory among. experts is that the accident 
happened owing toa sequence of events leading up to the breaking 
of the screw shaft and consequent racing of the engines. Assum- 
ing this theory to be correct, it would be both interesting and instruc- 
tive to know whether the engines, at the time of the accident, were 
under the control of a governor, and, if so, why it did not instantly 
check the racing. Perhaps some may say that a really efficient 
marine engine governor has yet to be invented. If this be true, 
there seems to be here great scope for invention. It is certainly 
a difficult problem, but surely not beyond the bounds of possibility, 
to bring out a governor which shall not only prevent racing in the 
event of a breakage, but also relieve the engineers of the tedious 
and somewhat dangerous necessity of standing by the throttle 
valve in a rough sea, when the vessel is pitching heavily. 

33, Carholme-road, Lincoln. Percy DEED. 

[There was no governor. No governor has been invented which 
has borne the test of experience when applied to triple-expansion 
engines. Steam must be shut off before racing begins, and it must 
be turned on again before the cause for racing has ceased. In 
other words, it must be prophetic or anticipatory in character. 
Nothing of the kind exists, notwithstanding the fact that inventors 
- Ey certain that they have produced just what is wanted,— 

D. E. 





CONTINUOUS BRAKES. 


Srr,—The verdict returned by the jury, at the inquest held in 
connection with the Carlisle accident will be received with a feeling 
of satisfaction and relief by all those who love justice and take a 
warm interest in matters relating to engine-driving life. 

The verdict is a thorough condemnation of both the policy 
followed by the London and North-Western Railway with regard to 
the brake question, and of automatic vacuum brakes. The verdict is 
an eloquent reply to the supporters of the vacuum brake. Now no 
amount of arguing or quibbling will rehabilitate these brakes. 
The adversaries of the Westinghouse brake have been fond of 
telling, urbi et ordi, what their own brake could or might do, how 
much more trustworthy it is than an air pressure bral-e, but they 
have never attemp’ to substantiate their assertions but by 
distorted reports. Time has, however, proved their utter worth- 
lessness. 

The brake question in this country has been a disgrace to some 
of our great railway companies. Some thirteen years ago the 
Board of Trade laid down the well-defined conditions which auto- 
matic continuous brakes should fulfil. Yet there was, and is still, 
but one brake which entirely fulfils these conditions, namely, the 
Westinghouse brake. One would have thought that this lapse of 
time would have been sufficient for our railway companies to decide 
which was really the best brake, all the more that many other 
countries have not been slow in finding it out. 

Cases of failures through frost had been reported previous to the 
Carlisle accident, and the London and North-Western Railway 
knew already of a few. Strange to say, these cases have been 
allowed to pass unnoticed. Vacuum brakes, whether single or 
automatic, cannot be improved in this respect; none of its various 
forms can escape this fatal law. I have worked the Westinghouse 
brake in countries where winters are certainly more severe than we 
ever get them in England, but I never found that frost had any 
action on the brake. Now and then it may occur that water, whic 
has been carelessly allowed to accumulate in drip cups, freezes and 
bursts them so that the train is brought to a stand ; but this is no 
failure, as some like to call it. A frozen triple valve—a case un- 
known to me, but reported sometimes in this country—cannot 
have any serious consequences, as it can never cause a failure of 
the whole of the brakes. I understand that a trial of brakes is to 
take place in New South Wales next September. I do not think 
that such trials are particularly necessary, and I must say I always 
had my misgivings about them. Look at the Indian trials, for 
instance ; were they fair in any way! If, however, the New South 
Wales trials are well conducted, they will probably supply us with 
the information much needed about automatic vacuum brakes. 
am afraid, however, that none of the brakes to be tried will—the 
Westinghouse brake excepted—satisfy the test relating to half- 
worn brake blocks. 

It is a matter of regret to find that Colonel Rich could not accept 
the theory put forth by Rumney, the driver of the Carlisle train, 
with regard to the cause of the failure of the brake. The first part 
of this eventful journey, that is up to Crewe, supports the views of 

Rumney. Frost alone has caused this accident by blocking the 
brake pipes. The whole evidence supports this view of the matter. 
The statement that a stoppage in the simple vacuum brake by ice 
would put the brakes off, whereas a stoppage in the automatic 
would put the brakes on, is simply absurd. One would have ex- 
pected something better from a man who has had a lengthy 
experience with brakes. This point requires explanation, it is 
visibly in contradiction with experience. Let us hope that this 
accident has been a lesson for our railway companies, and that they 
will endeavour to put an end as quickly as possible to this state of 
affairs. The Government has now special ‘powers for the enforce- 
ment of the law concerning the safety of the travelling public, and 
we expect that the latter will insist upon the companies using only 
safety appliances of a thoroughly satisfactory character. 

London, April 21st. E. GoBERT. 





’ 


BRAKE FRICTION. 


Sir,—The correspondence columns of THE ENGINEER are invalu- 
able as a means of procuring information not to be obtained else- 
where. That is my reason for writing this letter. 

The Royal Agricultural Society is about to carry out this year a 
very interesting series of tests of small steam and gasengines. The 
old Appold brake is, I presume, doomed, and in its place we shall 
have, I sup , the rope brake, which is in every possible way 
superior. Very little experience has, however, been had with that 
brake, and I wish now to direct attention to a curious point which 
has come out in my own practice, and for which I want an explana- 
tion. 

It is assumed that the load on the positive end of the rope, less 
the pull of the spring on the negative end, or tail rope, multiplied by 
the circumference of the brake wheel and by the speed in revolutions 
per minute, gives the foot-pounds per minute. Sofarsogood. This 
is based on the theory that the moment of the weight is fixed by the 
radius of the brake wheel, and that it is a constant quantity. ere 
is so much weight to be virtually lifted, and this represents a definite 
resistance to the piston. Let us , to consolidate our ideas, 
that the circumference of the brake wheel is 15ft., and the piston 
stroke is 12in., and the brake load is2001b. Now, while the piston 
passes over 2ft. the wheel makes one revolution, and the average 
resistance to the piston will be given by the simple rule-of-three 
sum, as 2: 15: 200 : 1500 Ib. will be the gross average pressure on 
the piston; but the resistance to the piston when the crank is in 
the position will be as 28-5in., the radius of the brake wheel, 
to 6in., the length of the crank, or 9501lb. I need not stop to 
explain why this is not 1500 lb., that will be obvious enough to all 
your readers. The main fact I want to bring out is that the 
resistance to rotation of the wheel is 200 lb. 

Now I have my engine running at 200 revolutions per minute 
against this constant load. Why is it that if I let the average 
cylinder pressure fall, the engine will run at less than 200 revo- 
lutions? In theory it ought to stop altogether. Why is it that if 
I want to run faster I shall have to raise the cylinder pressure 








—it may be very appreciably? It is clear that in neither case is the 


——==== 
brake load what it professes to be—a means of ini 
average total cylinder pressure; and if it is not, Actermining the 
lutions of the brake are not a true measure of the energy ex whee ug 

I do not know whether I have made my meaning clear— briled, 
have; and I and many others of your readers will Iams “ye 
lad i what is really a most important question for us fully 
iscussed, AN INTENDIN 
London, April 23rd. 1XG Competitor, 





SUGGESTION FOR A NEW SCOTTISH MAIN RAILWAy SYSTEY 


Srr,—When amalgamation is the question of t 
Scottish railway companies, the following facts a 
“94 be payed of attention, namely :—That it is 
of a main line connection ninety miles in length to i 
system, the system of the Glasgow and lout: Westone ti ring 
land, the Callander and Oban, and the Great North of Bootie : 
railways, whose combined capitals amount to £24,000 with 
mileage of 1140 miles. That in a portion of the line’ of ro “a 
nearly one half of the total length and in the most barre - 


he hour with 
nd suggestions 
possible by means 


} A tas : nm part-~ 
a railway is under or awaiting construction to another 
country, which might be utilised, and the joint armen ttt 


rr 
mutually advantageous to both interests. The other rm) 7. 


route is for the most of the must suitable nature for a line f 
fast running, being along the level shores of locks and in strathe 
That the route—which would be from Dalwhinnie, on the Highla ‘i 
Railway to Johnstone on the Glasgow and South-Western, vif 4 
Ericht, Tyndrum, Loch Lomond, Leven Valley, and Dumbarton 
would be the most direct from Inverness and Oban to Glasgow, 
Carlisle and the South. It would also open more direct co ’ 
cation between the North, North-East, the Western Highlands 
and the West and South of Scotland and Ireland. The cross , 
of the estuary of the Clyde at Dumbarton by a high level brid 8 
need not be an obstacle as a matter of great cost, the width of the 
navigable channel being only 800ft. The elevation of the land on 
either bank of the river is also specially suitable. That through 
the new route, the Glasgow and douth- Western would have ashare 
of the traffic to and from the North, all at present passing alo 
the lines vid Perth and Stirling. The northern companies would 
also have the privilege of using a line for their south traffic jn 
which they would be directly interested and would have under their 
immediate control. That to the Highland and Callander and Oban 
companies especially such a line would be of the greatest strategic 
importance, considering the encroachment that is now bein 
pushed forward; more so, when the developments which wall 
naturally follow are taken into account. That by the formation of 
a 'powerful re ae as in the combination noted, a development 
of a part of Scotland is possible in a way not at present recognised 
but which it is not thought necessary to indicate at present. ; 

Thus, practically, by the addition of only fifty miles to the 
railway mileage of the country, a new direct route from north to 
south would be opened up, the amalgamation of four isolated 
systems made possible, and in the powerful company which might 
be formed a new adjunct created to the further development of 
the parts of the country in which the individual systems are 
situated. The companies interested would be col me to put 
themselves in the best position of self-defence against ambitious 
designs, while at the same time providing themselves with an 
alternative and more direct route—one also in which they would 
have the greatest interest. Extensions of the systems, impossible 
under existing circumstances, would follow the amalgamation and 
the construction of the new line. 

Would not, therefore, the consolidation of those companies— 
should neither of the present Bills pass—before they fall as an 
inevitable prey to their stronger brethren, be for their own benefit, 
and more to the good of the community and welfare of the 
country in general, than the schemes for the absorption of the 
most important of them now before Parliament, and which are 
being also so vigorously opposed, EON STRATHAAR, 

London, April 23rd, 


mmuni. 





THE STEEPEST RAILWAY IN THE WORLD. 


Srr,—In your issue of the 11th inst. you mention on page 293 
the Lynton and Lynmouth rope incline, with its gradient of 1 in 1}, 
or 57°14 per cent., as being the steepest railway in the world. [| 
beg, therefore, to inform you that there are some steeper inclines 
in Switzerland, worked upon the Abt rope system, as follows :—At 
Saillon, built 1880, maximum gradient 80 per cent.; up the Biirgen- 
stock, built 1888, maximum gradient 57°7 per cent. on the upper 
half ; at San Salvatore, near Lugano, opened 26th March, 1890, 
maximum gradient, 59 per cent. on the upper half. 

CHARLES FAIRHOLME, 

18, St. Dunstan’s-hill, London, E.C., April 16th. 





CHAMBERS’ LIFEBOATS. 


Sir,—In your impression for April 11th appears a description of 
Chambers’ lifeboat. It may be worth while to point out that there 
are “‘ two Richmonds in the field;” in other words, there are two 
Chambers, and they are in litigation about patent rights. I believe 
the case was decided last week in the Sheriff's Court, Glasgow. 

My opinion of the merits of the boat may hardly be worth 


expressing. It is wholly unfavourable, but my object in writing 
now is to point out an inaccuracy which occurs in your de- 
scription. ou state that the boat will accommodate forty 


passengers weighing ten stone on a draught of Yin. I shall be very 
glad if Mr. Chambers will explain how he manages this, for the dis- 

1 t coefficient of the boat at this draught does not seem to 
be more than 0°5. 


I may say that I have no interest of any kind in boats, except 
that I use them, and I am still old-fashioned enough to think that 
nothing is equal to a well-made whale-boat, with air chambers bow 
and stern, and cork gunwales. But I know something of boats 
and boat building, and I can no way make out how Mr. Chambers 
can stow forty 10-stone men in his boat on the stated draught. 
Perhaps he will explain. Boat BUILDER. 

Ramsgate, April 22nd. 





CRANK SHAFTS FOR TRIPLE-EXPANSION ENGINES. 


Sir,—Among all the papers brought forward, and subjects dis- 
cussed by the various engineering societies, it seems strange that 
no mention is made of the rules for fixing the dimensions of the 
crank shafts of triple-expansion engines. There are many papers 
in print showing how to calculate the crank moments and the 
torsional stresses, and it is supposed that when these are given the 
diameter of the shaft can be deduced from the ordinary rule, 


; iL * 
edie / . is But if we compare the results thus obtained with 


practice, it will soon be seen that there is no harmony, The shafts 
are generally much larger than the formula says is necessary ; and 
it is easy to see that this ought to be the case, because the shaft is 
submitted to heavy stresses which are not torsional in character, 
and also torsional stresses due to the racing of the propeller ina 
sea-way, which can scarcely be calculated. The result is that a 
kind of unwritten law has sprung up for fixing the size of a crank 
shaft, according to which the diameter of the shaft is made about 
= D°45, where D is the diameter of the my og cylinder. 
Thus an engine with a high-pressure cylinder 25in. in diameter 
would have a crank shaft 25 x *45 =11:25in, Of course this is for 
solid shafts. When the s s are high, as in war ships. and the 
stroke short, the formula omes D*4, even for hollow shafts. 
I write this letter and request its publication, because I think it 
desirable that some enunciation of practice should be made. There 
are hundreds of triple expansion engines at work. The diameters 
of the cylinders are constantly made public, but not the diameters 
of the shafts ; it would be a matter of general interest to learn 
what the prevailing fashion is in this respect. Perhaps some of 





your readers will say whether I am right or wrong in taking D-45, 


TET RE aT ATE IN tN RMT A 


PIA De re 














Aprit 25, 1890. 


THE ENGINEER. 
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LOCAL TAXATION OF THE TWELVE PRINCIPAL ENGLISH RAILWAYS, 1889, 


Tur following table 
noticed that the London, 
more than the Manchester, 


will interest many of our readers. 


It shows how very large are the amounts contributed by our railways to local taxes for the year 1889. 
Chatham, and Dover Railway Company pays no less than 1s. 10d. in the £ of net receipts, or more than any other company. 


The twelve railway companies paid nearly a million and three-quarters sterling to local rates. The table has been compiled by Y 


It will be 
It pays 45 per cent. 


Sheffield, and Lincolnshire—no wonder the latter can run such cheap trains—and 42 per cent. more of net receipts than the London and North- 
































Western . Percy Payne, Rating Surveyor, 
Midland Railway, Derby. 
concnnceaiane ness 
| PROPORTION OF RATES AND TAXES. 
| | | | | 
Railway Company. Capital received. Ordinary capital. | PR. | Gross receipts. Net receipts. Totalamounts | po, P oe aa Pr gent: , £ |Per Sa saa aa 
| paid —— and mile. gross net net ordinary ordinary 
| 5 receipts. | receipts. receipts. | capital. | capital. 
£ £ | £ £ £ | rh | re | 8. d 
Great Western ... 74,831,106 20,310,000 | 2,477 8,468,637 4,283,576 224,849 | 90 | 2°65 | 5°24 | 1 O$/ 1°10 | 22 0 
London and North-Western ... 103,597,924 38,047,673 | 1,845 11,207,008 5,890,081 284,443 154 | 2°53 | 5°27 | 1 Ob} 0°74 | 14 OF 
j } | j | | 
Midland 83,431,119 30,214,947 1,742 8,222,797 3,892,026 227,142 130 | 2:76 | 5°83 | 12 | 0-75 | 15 0 
a | 
North-Eastern ... 58,369,590 24,069,988 1,578 6,837,869 8,215,155 198,735 126 2°90 | 6°18 | 1 2%) 0°82 | 16 43 
Great Eastern ... 43,922,609 12,572,850 | 1,112 8,965,047 1,849,017 117,870 106 | 2°97 | 6-37 | 1 3t | 0-93 | 18 7 
Great Northern 86,277,546 13,208,067 | 983 4,185,030 1,775,495 108,951 lll 2°60 6°13 1 24 | 0°82 | 16 43 
. | eee. | 
Lancashire and Yorkshire 44,329,533 16,740,995 524 4,181,940 1,936,909 128,089 244 3°06 | 6°61 | 1 33 | 0°76 15 23 
Manchester, Sheffield, and Lincolnshire 27,275,260 5,492,553 | 494 2,140,852 1,062,997 53,633 108 | 2°50 | 5°04 | 1 0 | 0°97 | 19 43 
al | . si | g-ae | re 
London and South-Western ... 30,181,735 11,623,504 | 815 3,305,667 1,517,451 104,501 128 3°16 | 6°88 | 1 4h | 090 | 18 0 
London, Brighton, and South Coast... 23,701,270 7,499,974 | 461 2,382,209 1,321,020 95,568 207 4°01 | 7°23 1 5}; 1°27 25 43 
South-Eastern 22,720,639 9,781,279 408 2,282,947 1,149,188 100,505 246 | 4°40 | 8°74 | 1 8%) 1°08 | 20 7 
j ss ig | | 
London, Chatham, and Dover , 26,693,481 | 11,257,782 | 193 1,419,457 688,747 63,281 328 4°45 9°18 | 110 | 0°56 | 11 24 
J , | | } | | 
~ : Total ..| £575,331,812 £200,814,612 | 12,632 £58,598,560 £28,081,662 £1,707,567 £165 | 3°16 | 6°56 | 1 32, 0°88 7 9 








Nore.—Taking the average of the twelve railways, they paid £165 per mile, 3°16 per oe, of the gross receipts, 6°56 per cent. of the net receipts, 1s. 33d. per £ of net receipts, 0°88 or 17s. 9d. of ordinary capital 


or parochial rates in the year. 








and if wrong, suggesting some other constant instead which is more 

consistent with practice. ; , . 
I may say that the rule works out with singular accuracy in 

several cases in which I have tested it, with engines having 

cylinders 10in. diameter up. Thus, in a triple tandem engine with 

cylinders 10in. + 17in. + 28in. x 22in., the crank shaft is precisely 

J°5in, diameter, pressure 115 Ib. MARINE ENGINEER, 
Liverpool, April 22nd. 


ACCIDENT ON BOARD THE BARRACOUTA. 


Sir,—Having read the evidence of the witnesses in the court of 
inquiry into the cause of the accident on board the Barracouta as 
supplied by you from time to time, and having also read your 
remarks thereon, will you kindly allow me a short space in your 
paper to offer a few remarks ? 

fou state that the result of the inquiry is very unsatisfactory; 
that Mr. Manuel and Mr. Parker do not agree as to the cause of 
the accident. There is one thing they do agree in, and that is the 
principal, viz., that the plates became hot for the want of water ; 
true, Mr. Parker does not admit that this was owing to shortness 
of water in the boiler, but from some unexplained cause. I do 
not say that there is no truth in the statement that the water must 
have'lifted in some way off the plates, but thisis a new theory that 





should be thoroughly inquired into, 

To my mind, however, the evidence pointed to the only conclu- 
sion which could possibly be arrived at in the absence of any | 
other theory supported by any facts or experience. If the 
result had been otherwise than what it was, lam much afraid that | 
it would have hada very disastrous effect upon our sea-going engineers 
and firemen, as the case would have been left in complete mystery. 

April 22nd. o. H. T. 





AIR BLAST FOR MARINE BOILERS. 


Sir,—I notice in THE ENGINEER of April 18th a letter from 
“ Rob Roy,” asking advice as to a means of utilising an air blast 
up the funnels of marine boilers. I should like to suggest an idea 
that the inside funnel should be made an inverted cone—the 
smaller end being attached to the smoke-box—over which place a 
cylindrical covering fastened solid at the top. The heated air 
from the stokeholds can then be driven up the annular space and 
made to enter the internal funnel at the top through a series of | 
mouths, thereby ejecting the heated gases out of the funnel and | 
promoting a strong draught through the fires. j 

Would like the opinion of some of your readers on this all-im- | 
portant question, E. H. M. | 

18, Maison Dieu-road, Dover, April 22nd. 








TALL CHIMNEY CONSTRUCTION, 


m Sir,—I find on reference that Box on “ Heat,” and Bancroft on 

Tall Chimney Construction,” both state in building chimneys 
mortarshould be vsed, as cement is destroyed by astrong heat, except 
any 4}in. work at the top of the shaft, where the external air cools 
the thin walls and so prevents injury to the cement. Why go to 
the expense of brickwork in cement, when good mortar answers 
every purpose ? Your correspondent “J. B. B.” will find archi- 
tects, as a rule, finish their chimney shafts with moulded bricks or 
stone; whereas engineers are partial to iron caps. It must be, I 
think, because the former are better than the latter at designing 


mouldings. gt 
April 19th, H. HastInes, 








A NEW SYSTEM OF EXAMINATION FOR IRON 
RIDGES.} 


By Firmin LARROQUE. 


IRoN bridges are now made with such immense spans that it 
ae daily of more importance to be assured of their safe con- 
an Po yet few accidents have eee, but the metal is 
cod ede from the effects of change of stress, vibration, 
trident isation. After the initial tests before the opening of a 
pee te = is usually considered sufficient if it be frequently painted, 
yc ere be an absence of noticeable change of form. The 
‘aan propestios of the metal are gradually altered by the con- 
7 uthae changing stresses; this is imperceptible externally, and the 
— Arepoce:n the effects of vibration to be even more serious 
+ gel ne pony by direct bending. Proceeding to consider 
pe they of an elementary bridge of one single girder, he says, 
giles bene weight, travelling at a certain speed, crosses the 
the ied nds and vibrates ; putting bending out of consideration, 
pn ; er may be considered as if made up of a great number of 
oan red laminge separated by vertical planes; as the weight 
sie ond "Y laminz in succession, waves of vibration travel from 
pond of the girder to the other, and remain distinct from one 
bineeicen, unless the weight move at the same speed as such waves 

1 “Procee » , , ~ + 
Camis Wee, wa ea wa nee eT from 





| he uses a thin rectan, 





are produced ; so that it is clear that, when the weight has crossed 
the bridge, any given point has received the waves coming from all 
the separate lamin, and, if a microphone be placed at such point, 
the waves may be transmitted electrically toa telephone. A record 
taken when the bridge is new may be com) with all future 
records, and the difference, if any, noted. Such difference would 
be an indication of deterioration. In order to compare the records 
they must be lasting; for this purpose the phonograph is used, and 
this is the key to the system. Theauthor has used three different 
methods:—(1) A string, stretched by a small weight, was passed 
overa pulley, the spindle of which was fixed to the vibrating body ; 
the string was then carried toa spiral spring, and thence to the 
diaphragm of a er - the spring being used to lessen the 
length of the vibration. (2) An india-rubber ball, with a small 
weight a upon it, was connected by tubing to a drum, one face 
of which was the diaphragm of a phonograph; both these methods 
are of little use when the distance between the phonograph and 
the vibrating point is great. (3) The vibrations are received by a 
microphone which transmits them to a telephonograph which 
——— them, and this method is suitable for any distance. In 
order that the length of time occupied in noting vibrations may be 
always exactly the same, a contact forming part of the circuit to 
the two instruments is placed at each end of the bridge, the first 
of which is closed by the ing body as it comes upon the bridge, 
the other opened as it leaves it. For comparison of different 
records, the author prefers sight to hearing, and, for this purpose, 
has modified the phonograph as follows. In place of the diaphragm 
ar plate, fixed by one edge, and carrying at 
the other end a point on one side, and a very small mirror on the 
other, which latter reflects a ray of light on to a screen. The 
phonograph, if then made to travel parallel to the screen, produces 
a luminous zigzag line on it, and, if two instruments are used, and 
both are made to travel and revolve at the same speed, two records 
can be compared, or one phonograph may be used in a fixed 
position, while a sensitised paper is made to travel in front of it in 
place of the screen, Any number of different tests may then be 
compared by photography. The author has been able to discover, 
and to locate, hidden flaws in bridges by the above means, and the 
whole apparatus may be used for any number of bridges. 
E. R. D. 








ORIGIN OF THE MONITOR AND THE ARMOUR. 
CLAD. 


COMMANDER F. M. BarBer, U.S. Navy, writes to the editor of 
the U.S. Army and Navy Register. He says: ‘There seems to be 
a remarkable consensus of opinion in most of the articles one sees 
now-a-days in the public press pertaining to the Navy, that the 
Monitor is a purely American idea, and the armour-clad a European 
fallacy. Touching on this subject, the following facts from 
Lieutenant E. W. Very’s book on the development of armour are 
interesting. This book was published by the U.S. Naval Institute 
in 1883, and is by far the most able work of its kind in existence, 
and the most interesting to the American student. Lieutenant 
Very writes as follows: ‘There appears to be a universal 
agreement between United States and foreign authorities 
in according to an American the credit of the first modern 
—— exposition of the value of armour for naval use. 

ohn Stevens, of Hoboken, N.J., designed a vessel and 
submitted the plans to the United States Government during 
the war of 1812, one of the special features of which was a 
battery protected by inclined armour. Apparently his plans 
received no serious consideration at the time, but his family appear 
to have constantly worked at the original idea.’ << oe 
1842 a report was made by Robert Stevens, of Hoboken, to a com- 
mittee of Congress on Coast Defences, in which, after submitting 
the designs of a steam armoured war vessel, he published certain 
laws of penetration of projectiles into iron armour, established by 
him from a long series of experiments.’ . . . ‘This report led 
to the laying of the keel of the Stevens battery by order of the 
Government in the spring of 1854, a few months earlier than 
the commencement of the firstironcladin Europe.’ . . . ‘ Work 
was at once commenced and continued for twenty months, when, 
after an expenditure of 700,000 dols., a new oo refused to 
yy ah ag ahs additional half million necessary to finish her.’ . . . 
‘ Before Ericsson had submitted the design of the Monitor to the 
Naval Commission, Captain Cowper Coles had demonstrated the 
advantages of the turret, mounted on low freeboard ironclad hulls, 
in public to the naval experts of England—see ‘‘ Proceedings ” of 
the British United Service Institution June 29th, 1860. fore 
the United States had closed the contract with Ericsson for the 
Monitor the Danes had made one with Coles for the double- 
turretted sea-going ironclad Rolf Krake, the progenitor of the 
Huascar, and more closely resembling her than the Nantucket 
I bled the Monitor. The keel of the Rolf Krake was 
on the stocks before that of the Monitor was authorised.’ 
os ‘In 1862 John Ericsson filed a document in the Navy 
een enclosing an extract from a letter written by him in 
1854 to the Emperor Napoleon III., submitting the design of a 
low freeboard vessel with an armoured deck and armoured 
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revolving turret or dome. It was from this design that the one of 
the Monitor sprung. This proves quite conclusively that Ericsson 
and Coles were close together in their ideas, and it is unquestion- 
‘able that each worked independently of the other. There is no 
record to show the submission of ideas publicly by Coles to any 
Government, so that to Ericsson belongs the puority of design.’ (I 
may mention here that the idea of an armoured revolving 
tower for war purposes was invented by Theodore Timby, 
of New York, in 1841, was patented by him in 1862, and 
the patent was bought by John A. Griswold, the builder of 
the Monitor F. M. B). Lieutenant Very continues as follows :— 
‘In 1855 Coles constructed a small turretted vessel for 
the British Government, called the Lady Nancy, which 
did service in the Crimea. To him belongs, therefore, the 
credit of floating the first turretted vessel, although the turret of 
this little craft was not a revolving one, as she was intended to 
fight bows on. To Ericsson again belongs the credit of getting 
atioat the first revolving turretted vessel, whose drawback was that 
she was in no sense a sea-going ship, and to Coles belongs the 
honour of laying down the keel of a vessel with a revolving turret 
first, and of launching the first sea-going turretted ironclad.’ In 
view of the wordy wars that are likely to rage in and out of 
Congress regarding Monitors and battleships before the next Navy 
Bill is passed, these points may come up.” 








Krxc’s CoLLeGE, LONDON, ELECTRICAL ENGINEERING.—Great 
efforts are being made by the Council of King’s College to meet 
the growing wants of the age in the direction of electrical engineer- 
ing. The engineering department of this College has always had 
a high reputation, but now, thanks to the munificence of Lady 
Siemens, a new laboratory for electrical engineering, to perpetuate 
the name of her distinguished husband, and to be called the 
‘* William Siemens Laboratory,” is to be constructed and fitted 
with every modern electrical appliance. Through the kindness of 
the well-known engineers, Messrs. Davey, Paxman, and Co., of 
Colchester, the council are enabled to equip a fine engine and 
boiler-room with all the machinery — to provide the neces- 
sary power, and itis ho that by this means the whole college 
will ultimately be lighted by electricity. A new chair of electrical 
engineering has been established, and the first professor has been 
appointed, namely, Dr. John Hopkinson, F.R.S., the president of 
the Institution of Electrical Engineers, than whom no better selec- 
tion could be made to undertake the direction of such a laboratory. 
It is hoped that the new arrangements will commence with the 
October session. 


GUNBOATS FOR THE ZAMBESI.—The British Government has 
recently intrusted Messrs. Yarrow and Co., of Poplar, with the 
construction of two steel shallow-draught steamers, to serve as gun- 
boats, of special design, for the navigation of the Zambesi and 
Shiré. These boats merit attention owing to the novelty of their 
construction. They are of the stern-wheel type, 90ft. in length by 
16ft. beam, and having a draught of from 18in. to 2ft.; and are of 
about the same t ge as the ger st s plying between 
London Bridge and Chelsea. They will be shipped in pieces, and 

ut together at theirdestination. The most remarkable feature of 
ont, Yarrow’s contract is that they have undertaken to put 
them together at the mouth of the river and have them ready for 
steaming within twenty-four hours after arrival, without going 
ashore or having any recourse to the land on either side of the 
river. At the same works there are being built, side by side with 
the English boats, six boats for the Portuguese Government, also 
for service in the same district. These were contracted for 
immediately after the recent expedition up the Zambesi in three 
steamers also built by Messrs. Yarrow, of which Major Serpa Pinto 
was in command, e Portuguese will therefore before long have 
a small fleet, consisting of nine gunboats, on the Zambesi. 

Mason COLLEGE, BIRMINGHAM.—At the last meeting of the 
Engineering a R. H. Smith in the chair, Mr. Knight 
read a paper on “‘ The Use of Cast and Wrought Iron for Pipes, 
and the Relative Advantages of the Two Materials,” especially as 
affected by the various practical considerations of original cost, 
strength, cost of transport, &c.; and pointing out why a heavy 
cheap material like cast iron, which is almost invariably used for 
such work in this country, is altogether unsuitable when the pipes 
have to be transported to great distances, and probably submitted 
to much rough usage and great risks of fracture. Mr. R. Peirce 
followed by reading a paper on ‘‘The use of Steel for Makin 
Pipe Mains,” and described the various processes of making rivet 
and welded pipes from steel plates; forming the sockets and collars 
on the pipes; and pointing out the qualities of the steel necessary 
to insure success when the pipes were made with welded joints. 
Mr. T. Arnall then read a paper on ‘‘ The Joints Used for Various 
Kinds of Work, and the Testing of the Pipes at the Works of the 
Manufacturer and after they are laid in the Trenches.” The three 
papers were taken as one, and the reading of them was followed by 
a lengthy discussion, in which Messrs. Richardson, Ashford, Lang- 
ford, Marks, Till, Welsh, and Wheatley took part. A vote of 
thanks to the authors of the papers terminated the proceedings, 
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MEETINGS NEXT WEEK. 


Tue InstiTuTION or Civit ENGINEERS.—Tuesday, 29th inst., at 8 p.m., 
ordinary meeting. Paper to be further discussed, the latter time per- 
mitting:—(1) ‘“‘ The Application of Electricity to betearer Stamping, and 
ether Cognate Purposes,” by Sir Frederick Bramwell, Bart., D.C.L., 
F.R.S., Past President Inst. C.E. (2) ‘‘The Barry Dock Works,” by 
Mr. John Robinson, M. Inst. C.E. 

InsTiITUTE OF MARINE Enoinerrs.—Tuesday, April 29th, at 7.30 p.m. 
Paper to be read on ‘‘ The Churchill Governor,” by Mr. J. D. Churchill. 

Junior ENGINEERING Socrety.—Saturday afternoon, 26th inst., visit to 
the Deptford Central Station Works of the London Electric Supply 
Corporation. 

SovutH STAFFORDSHIRE INSTITUTE OF TRON AND STEEL WORKS MANAGERS. 
—Saturday evening, April 26th, annual meeting at the Dudley Arms 
Hotel, Dudley. 

Royat Unirep Service Institution.—Friday, May 2nd, at 3 p.m.: 
Colonel Frank Graves, 20th Hussars, on ‘‘ Cavalry Equipment, Organisa- 
tion, and Distribution.” 

Society or ArtTs.—Monday, 28th inst., at 8 p.m.—Cantor lectures: 
“Sugar, Tea, Coffee, and Cocoa: their Origin, Preparation and Uses,” by Mr. 
Richard Bannister. Wednesday, 30th inst., at 8 p.m.—Ordinary meeting: 
** Photographic Lenses,” by Mr. T. R. Dallmeyer. Thursday, May Ist, at 
8 p.m.—Additional lectures: “Design Applied to Wood Carving,” by 
Mr. Lewis F. Day. 

Gro.ocists’ AssociaTion.—Friday, May 2nd, at Sp.m. Papers to be 
read :—‘‘ On the Manufacture of Serpentine in Nature's Laboratory,” by 
Major-General C. A. McMahon, F.G.8. ‘‘ On a New Species of Capulus,” 
by Professor G, 8. Boulger,” F.L.8., F.G.S. ‘‘ Note on the Occurrence of 
Amberite (Retinite), or Fossil Gum, in a Seam of Coal at Kawa-Kawa 
Colliery, Bay of Islands, New Zealand,” by Mr. T. P. Moody. Saturday, 
May 8rd, excursion to Crayford. 

Roya Inxstirution.—The evening discourse on Friday, May 2nd, 
will be given at nine o'clock by Mr. Walter H. Pollock, M.A., on 
“‘Theophile Gautier” Afternoon lectures next week at three o'clock :— 
—Tuesday, the Hon. Geo. C. Brodrick, D.C.L., on ‘‘The Vlace of Oxford 
University in English History.” Thursday, Prof. C. V. Boys, A.R.S.M., 

-R.S., on ‘‘ The Heat of the Moon and Stars’"—the Tyndall Lectures. 
Saturday, May 3rd, Captain W. de W. Abney, R.E., on ‘‘Colour and its 
Chemical Action.” Thursday, May Ist, annual meeting, at 1.30 p.m. 





DEATH. 


On the 17th April, at his residence, 178, Stockwell Park-road, 8.W., 
Grorce Lane McCormack, C.E., aged 64; late of Pembroke-road, Dublin. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, "ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

“," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

J. H. (New Wortley).— Yes. 

J. B.—A reply will be sent you by post. See also pp. 388-9, this impression. 

PROVINCIAL.— You will see some of the designs immediately upon announce- 
ment of the awards. 

TRIPLE Expansion.—You will see that your question has been dealt with on 
another page by another correspondent. 

A. X.—See the statement as to the practice in the United States on page 339 
of this number. Subject to this we answer your questions in the affirmative. 
We cannot answer as to agents. A respectable patent agent in this country 
having foreign correspondents will be better able to advise you. 

AcHMET.— Materials such as you mention have been used under conditions 
which have necessitated such media, but too many points special to any 
case have to be considered to mit us to say whether in your case they or 
any of these materials should be used, or in what way. Your best plan is to 
consult the engineer of the manufacturers of the engine. 

Errata.—In our article on the City of Paris in last week's number, page 316, 
tenth line from end, for “ steam jacket” read “ stern bracket ;" seventh line, 
for “when” read “where,” sixth line, for “ steam” vead “stern,” 








BOOKS ON BRICK-MAKING AND ON LIME WORKS. 
(To the Editor of The Engineer.) 


Sir,—I want a practical book or books on these subjects. Can any one 
recommend one to me ? H. E. A. 
April 20th. 





CANAL DREDGING APPARATUS. 
(To the Editor of The Engineer.) 
Sir,—I should be much obliged if any reader would kindly give me 
the names and addresses of three or four makers of the best dredgers for 
rR 


canal dredging, which wil 
April oe g, which will also take up weeds by the roots. 





THE STRENGTH OF CORRUGATED DISCS. 
(To the Editor of The Engineer.) 
Sir,—I shall be very much obliged to any one who will name some 
treatise or book in which I can find instructions for calculating the 


rangi and stiffness of corrugated dises, such as are used in aneroid 
arometers, H. B. 


Verona, April 19th. 
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CITY OF PARIS. 

Last week we published two engravings showing 
the condition of the starboard engine-room of the City 
of Paris after the accident. On the preceding page we 
give a third view copied from a photograph courteously 
placed at our disposal by Messrs. Richardson, Spence, 
and Co. ‘This photograph was taken after most of 
the heavy débris had been removed, and it explains 
itself. The result of the examination which has been 
made has served to increase the doubt we have always 
felt as to the cause of the accident. In Liverpool it is, as 
we have already said, held by many engineers that the 
breakage of the tail shaft first occurred, and that the 
engines then raced and broke down. To this theory, how- 
ever, there are grave objections, which we propose to state 
as briefly as is consistent with making our meaning clear. 

In the first place, then, the racing, if it took place at all, 
—a point on which we have no definite information—must 
have been very short lived. Every one connected with 
the engine-room consistently holds that the accident was 
all over in a few seconds. The longest period named is 
half a-minute. Of course this may not include racing. The 
point is not of much importance, but so far as it goes it 
tells against the chance of the breakdown resulting from 
excessive speed. In the second place, it is not quite clear 
why the engines should break down at all if they did race. 
The high-pressure and intermediate engines have not 
suffered in any way. Why should the whole mischief be 
confined to the aftermost engine? Again, there is not a 
more common accident at sea than the breakage of a 
screw shaft or the loss of a propeller. But nothing is 
more rare than the breakdown of the engines as a 
consequence. We have never heard of a serious 
smash resulting from the breakage of a screw shaft. 
The accident to the City of Paris is the first of 
its kind, so far as we are aware. It is, indeed, by 
no means easy to see why a smash should have taken 
place. The piston and connecting-rod are unbroken. 
The crank shaft has not given way. The only possible 
theory, then, that can be advanced is that the momentum 
acquired by the low-pressure piston was so great that it 
was torn off the rod, or that its inertia was so great that 
the rod was driven through it. Taking the area of the 
piston at 70 square feet allowing for the increase of area 
due to the coning, its weight would probably be 4 tons. 
Its momentum would be precisely the same as the centri- 
fugal force generated by the rotation of a weight of 4 tons 
in a circle equal in diameter to the stroke, or 5ft. At the 
normal speed of the engine the centrifugal effort was 
about 24 tons, which was taken up by compression at 
each end of the stroke. The effort would increase as the 
square of the speed. At 170 revolutions it would be four 
times 24 tons; at 245 revolutions per minute it would 
amount to about 266 tons. The total pressure on the 





piston, taking the pressure per square inch at 16]b., 
would be over 70 tons, and this, thanks to lead and com- 
pression, would be available just at the end of the stroke. 
The central boss of the piston, on which all the stress 
would come, was of great strength. The piston was of 
cast steel, and the area to be fractured could not be 
much less than 120 square inches. At even 10 tons 
to the inch, this represents 1200 tons as the force 
which must have been exerted to drive the rod 
with its collar through the piston. It seems to us 
scarcely conceivable that any racing could have taken 
place in the short time available which could have 
brought sufficient stress on the piston to drive it off the 
rod, so long as the piston was sound. No explanation of 
any kind has yet been put forward to show how racing 
caused the breakdown, save one, which is, that the great 
rush of steam was more than the condenser could cope 
with, and that in consequence the back pressure increased 
to such a degree that the piston was broken. This view 
certainly does not commend itself to us. The theory 
that water was lifted from the boilers by the sudden 
rush has not been advanced, because, if water had come 
over in quantity, the high-pressure engine would have 
suffered. We do not, of course, say that it is impossible 
that racing caused the breakdown, but we do say that no 
satisfactory attempt has yet been made to prove that 
proposition. It is a very common thing to assume that 
if an engine runs too fast it must break down. But an 
examination of facts shows that, as a rule, breakdowns 
from racing have occurred on land, and that, generally 
speaking, the fly-wheel bursts from excessive centrifugal 
force and sometimes wrecks the engine. There is a 
theory floating about that if an engine runs too fast it 
will be broken. But this theory does not seem to have 
any rational basis of fact; it is like the popular notion 
that if such and such a thing is done or not done, “ some- 
thing will happen.” In such a case as this presented by 
the City of Paris, careful scientific reasoning will have to 
be adduced before we can accept the view that the break- 
down was caused by racing. 

So far, we have dealt with negative testimony; we have 
tried, that is, to show that no sufficient reason has been 
brought forward to prove that racing caused the break- 
down. We may now turn to the positive evidence 
available to prove that a totally different cause must be 
sought for the catastrophe. This positive evidence is 
supplied by the screw alley. We find that the screw 
shaft was lifted up out of its bearings from end to end, 
and the lifting up has been of such a character as to 
prove that the lifting effort occurred in the engine-room. 
The screw shaft is secured to the end of the crank shaft 
in the usual way by a cheese coupling and bolts. We must 
ask our readers to read carefully what follows. The 
crank and screw shafts were virtually all one from the 
forward end of the engine-room to the stern tube. It 
will be seen from our engraving that the cap bolts of the 
after bearings on the crank shaft, although Sin. in diameter, 
are broken off short, but the cap bolts of the other bearings 
are intact. Proceeding aft, we find that the cap was torn 
off the thrust block and the horseshoes scattered about the 
engine-room. From this, back to the stern tube, all the 
keeps were torn off, save the last. It is perfectly clear 
that the screw-shaft was lifted up in the engine-room, 
and that for the moment it was several inches higher in 
the engine-room than it was at the stern tube. How, it 
will be asked, was it possible that the shaft could be so 
lifted, while the crank shaft to which it was secured 
remained tied down? ‘The answer is curious, and yet 
simple. The crank shaft is built up. Let us suppose that 
while the low-pressure crank was descending, which 
would be the case when it was pointing to the ship’s side 
the screws revolving out board at the top, some obstruc- 
tion got under it and stopped it suddenly. The momen- 
tum of the heavy screw would tend to cause the shaft to 
revolve round the crank pin. This it could not do with- 
out bursting up the keeps, and even then either the web 
must slip round on the crank pin, or it must twist 
the pin. Now, in point of fact, the pin has not been 
twisted, but the crank web has slipped round on the pin, 
and the screw shaft centre is no longer in line with the 
crank shaft centre. If any of our readers fail to catch 
our meaning, we advise them to fit a wooden crank cheek 
on the end of a round ruler, and laying the ruler flat on 
the table, with the crank cheek pointing to one side, try 
to make the ruler revolve. It is abundantly clear, from 
the facts we have stated, that something occurred to stop 
the revolution of the shaft; but further evidence is 
supplied by ¢ great score in the crank web, due, appa- 
rently to collision with some obstacle. 

But it may be said all this is no doubt true, but the 
obstacle was something which fell into the crank pit after 
the engine broke down from racing. A little reflection will 
show that this proposition is, standing alone, untenable. 
The screw shaft must have had some powerful twisting 
force acting on it from the after end, and that could only 
have been supplied by the momentum of the propeller. 
Nothing forward of the after crank shaft bearing could 
have ripped up the screw shaft all along the alley. That 
resulted from the effort made by the shaft to revolve 
about a new centre when the crank was suddenly 
stopped; but no rotative effort forward of the after 
crank shaft bearing could, as we have said, have brought 
about a lifting effort of the kind wanted. This seems to 
us to be almost conclusive evidence that the screw shaft 
did not break until after the engine gave way. 

We are now ina position to advance an explanation 
which, though not complete, goes some little way towards 
completeness. The screw shaft was no doubt injured by 
bending, as we explained last week. The breakdown was 
brought about by some obstruction which prevented the 
rotation of the crank shaft. The screw then ripped up 
the shaft out of its bearings, and the weakened tail end, 
being unable to bear the strain, broke. The sudden jerk 
on the guides was, of course, tremendous. The connect- 
ing rod was bent, and the steel frames were, by the side 
effort, snapped off short at the bed plate. In this there 
is nothing remarkable. In the Navy the breaking of 
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steel engine frames is but too well known, and we could 
name one ship, not in the Navy, which, on her trial trip, 
fractured her steel engine frames, and came to signal 
grief. The question remaining for solution is what 
caused the obstruction to the rotation of the crank. This 
is a point which may or may not be cleared up in the 
future. We have no certain solution to offer, nothing, in 
fact, more than a guess, which must be taken for what it 
is worth. The low-pressure piston was a steel casting, 
with a thin coned body and a heavy rim to take the 
packing. In such a casting it is almost impossible to 
eliminate severe initial stresses, set up during cooling. 
The cracking of large pistons is an exceedingly common 
occurrence, and we could cite more than one recent case 
where a thin conical piston has parted fromthe rod. Ifthe 
piston broke, and a large portion of it fell to the bottom 
of the cylinder, the remaining portion coming down on 
this would cause just such a jar as was needed for the 
lifting of the screw shaft in the way we have described. 
The bursting of the cylinder would take place at the 
same instant. It is quite on the cards, however, that the 
piston broke near the top of the stroke, and that the first 
effort of the engine took the form of ripping the top 
cylinder cover off, which fell down in fragments, the 
cylinder bursting at the same time, and fracturing the 
steel legs. The ruins of the engine tumbling into the 
crank pit did the rest. It is quite possible, however, that 
the steel legs gave way before anything else; the other 
two engines would nevertheless keep the crank shaft 
revolving. Whatever the obstacle was that checked the 
erank, it is evident that the crank cleared it after striking 
it, for the crank was found, as shown in our engravings 
last week, on the top centre. 

No doubt a goodly number of theories will be framed 
to account for this most astonishing breakdown, but none 
can be considered even moderately satisfactory that does 
not explain how the screw shaft was lifted. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


CRITICISMS are not pleasant reading for those criticised, 
but they may prove instructive and even useful. The 
Institution of Naval Architects has recently laid itself 
open to adverse comment, and it would be but false friend- 
ship to conceal the fact from its members. The Institu- 
tion has been very prosperous; possibly as a direct result 
it has become very indolent. Its members forget that in 
the present day there is no such thing as standing still 
and living on the relics of a reputation. Societies like 
men must either advance or drop into oblivion. Fortwo 
years at least, the Institution of Naval Architects has 
done practically nothing for shipbuilding, or engineering, 
or shipping. Once a year there are a three days’ and a 
three nights’ meeting, Either the latter or the former 
is a great mistake. At these meetings it is expected 
that practical papers will be read, eliciting important dis- 
cussions. Last year and this year the Institution had to 
rely on Mr. White for valuable contributions to its “ Trans- 
actions.” Last year the chief of the constructive depart- 
ment of the Admiralty filled the hall of the Society of 
Arts to overflowing. After his paper on the new iron- 
clads had been read and discussed, the meeting melted 
away. This year again Mr. White came to the rescue. 
Out of all the papers read, his and two others were 
alone worth listening to; and these stood head and 
shoulders above the others in interest and import- 
ance. It is no flattery to ask where would the Insti- 
tution be if Mr. White had not lent his aid to tide it 
over a great difficulty. In the matter of papers the 
Institution is apparently going from bad to worse. It 
may be said that this is the fault of the secretary. 
Nothing can be more untrue.- Unless the members will 
take the trouble to write papers, nothing the secretary 
can do will supply the deficiency. Comparisons are said 
to be odious, but they are drawn all the same; and a 
comparison of the work done by the Institute of Naval 
Architects with that of the North-East Coast Institution, 
or the Glasgow Institute of Engineers and Shipbuilders, 
shows in startling colours how inefficient the London 
society has become. The juvenile Marine Engineers’ 
Society does more real work in a month than the Insti- 
tute of Naval Architects does in a year. There is no lack 
of subjects for discussion, but they are not brought before 
the senior society. The general character of the papers 
read is not that which is most desirable. They are either 
recondite mathematical productions, which cannot be 
properly discussed at all; or they savour of direct adver- 
tisement. Of course there are exceptions, but these do 
not affect the broad fact. 

If the Institution is to continue to prosper and retain 
influence, it must bestir itself. The fact that it exists 
must be brought home to our great shipping centres. It 
must put itself more in touch with what is going on 
around it in the world of shipbuilding and marine 
engineering. It will collapse if its members believe that 
it can go to sleep in the Adelphi for twelve months, 
and remain awake for half a week in John-street. 
It is a distinct proof of the amazing vitality of the Insti- 
tution that it yet survives, in spite of its mode of life; 
but this cannot go on forever. Some steps ought to be 
taken to improve its position, and that which most com- 
mends itself to us is the revival of a practice which was 
at one time regarded as eminently satisfactory—we refer 
to the summer excursions. Why, for example, should not 
the Institution visit the north-east coast this year? Can 
it be doubted that such firms as Palmer's, Dixon's, 
Earle’s, or Gray’s, to mention but a few names, would 
give a hearty welcome to their brother members? 
Most of those who were fortunate enough to take part in 
the Liverpool excursion of a few years ago, must still 
retain grateful memories of the days spent in that port. 
There is still plenty of time to organise a summer excur- 
sion this year. It is only necessary that someone of 
influence should take the initiative; Mr. Holmes might 
be trusted to arrange all the details. It is, we think, to 
be regretted that Lord Ravensworth is too modest to 
assert himself strongly in thismatter. He would, we are 





confident, promote the best interests of the Institution if 
he were less retiring, and more often expressed—and that 
strongly—his own wishes. 

The Council is a very multitudinous body. The result 
is, and always must be, comparative inefficiency. What is 
everybody’s business is nobody’s business. A dozen 
active men, who felt that something had to be done, 
would go and do it. Now every one thinks there are 
plenty of others to discharge the necessary duties. The 
result is, of course, disastrous. If it is absolutely 
necessary that there shall be twenty-four vice-presidents 
and other members of Council in proportion, then let the 
Council elect an executive committee from among them- 
selves of, say, six, who would really give time and trouble, 
and attend to the affairs of the society. It is at once 
unfair to a secretary and unwise to leave everything in 
his hands. If the secretary is given sufticient power to 
do all that is required then there is no necessity what- 
ever for the existence of a Council. Obviously this cannot 
be true, and the only explanation of the matter is that 
men become members of Council with light hearts, and 
never attend a single Council meeting, save one, in the 
course of the year. There are members of Council now 
who never attend at all. 

Excursions alone will not suffice, however.. An effort 
should be made to have more meetings in London during 
the year. There ought to be no difficulty about this; 
there would be none if the present objectionable practice 
of crowding the work of a year into the end of a week 
was abandoned. The members, again, ought to exert 
themselves to provide interesting and useful papers. A 
great deal too much is attempted, and much that is to be 
found in the “ Transactions ” is a model of dull solidity. 
That is not the class of literature needed for a public 
meeting. What are wanted are not massive treatises, or 
ingenious advertisements, but papers, short, bright, lucid, 
and suggestive. In very many cases, a paper which 
would not occupy two sheets of foolsecap might be written 
which would raise for discussion questions of the utmost 
interest and importance. The American practice of 
“Topical discussions’ might be adopted with distinct 
advantage. There are numerous ways of putting life into 
the Institution, but it is of course useless to suggest any- 
thing of the kind unless the members will bestir themselves. 
The members after all make or mar a technical society. 
As for the Institution of Naval Architects, outsiders say 
now, that its day is past, that it has served its purpose, 
and must give place to younger and more active bodies. 
We do not believe this, but it is not to be denied that the 
Institution is beecoming—has become, indeed—very care- 
less of its reputation. If once the great body of the 
members come to take but a languid interest in it its fate 
is sealed. 





THE THEORY OF STRIKES. 


A VERY dangerous statement has recently been reported as 
the utterance of a member of Parliament who has risen from 
the ranks of labour to his present dignity. It is to the effect 
that workmen have no other means of securing some share 
in the prosperity of their employers than by strikes. This is 
a season when such opinions are particularly mischievous. 
Scarcely an industry in England has been free from these 
disastrous calamities. The gleam of prosperity which glad- 
dened the land was promptly taken advantage of by trade 
union leaders to enforce higher wages. In the Midland districts, 
the wave of revival even brought increased remuneration to the 
operative sweeps. Experienced men raised their voices in 
vain. They warned the world of work we were all going too 
fast. Speculators went on “ coercing;’’ now the “ bulls” 
had a turn, then the “ bears,” and subsequently, the former by 
a great effort brought a “boom” in coal, iron, and steel. 
The “ bears,” who had been lying low during the latter pro- 
cess, saw their chance, and took it. What is the result? 
Values have fallen tremendously; a few lucky-ones have put 
together colossal fortunes; the weak, as usual, have gone 
to the wall. Of course, it is disheartening that the 
battle should always be to the strong; but a greater 
pity is that workpeople should be misled into the narrow 
notion that a rise in wages now is the one thing to aim 
at, without any regard to the future. That is the theory of 
all our recent strikes. ‘We want a share in your pros- 
perity. We care nothing about your losses in the past. It is 
with the present we have to deal. Let the future take care 
of itself.” That is, practically, what the workmen, through 
their leaders, have been saying to capital. Nor does the mis- 
chief end there. The workman gets his advance, and then 
the employer recoups himself from the public. As a rule, he 
is not content toimpose merely the difference in wages. He 
finds all kinds of materials he uses quoted at higher rates, and 
he adds these as well asa little extra on his own account. Thus 
the cost of production is increased, buyers hold off, no new 


orders come in to replace those being completed, the ‘‘ bears’’ 


bring down iron values, and all things work together for evil, 
to turn the flowing into an ebbing tide. This is the crisis 
through which we are now passing, and the cruel part of it 
is that it is entirely an unnecessary crisis. Working men 
are entitled to share in the increasing gains of capital; but 
they should look at the prolonged years of loss as well as the 
few months of profit. Employers should be cool-headed and 
discreet, giving an advance at the right time, before they are 
compelled to do so by union pressure. They should deal as 
much as possible directly with their own men. It is that 
policy of saying ‘“‘ No”’ at all times, and saying it badly, that 
plays into the hands of the trade agitators, who pose as the 
champions of labour, which they are really undermining. 
The public, perceiving the evil effects of the existing hostility 
between employers and employed, may well exclaim, “A 
plague o’ both your houses.”’ At this moment, the value of 
share property in coal, iron, and steel, in the Midlands alone, 
has gone down several millions sterling in less than a month; 
and it need not have dropped “‘ a brown copper.” 


THE OUTLOOK FOR STEAMSHIPS,. 


THE position in the steam shipping trade is by no means 
favourable, and it will soon be needful for the owners of 
steamships to consider in what way they can meet the altered 
conditions of the trade. The addition to the tonnage has 
been continuous for more than a year, and, though the trade 
has increased, yet the enlargement of the carrying capacity 
is in excess of the increase in the over-sea trades. But not 
only has there been that increase in the tonnage which has 





—————— 
caused some reduction in the rates of freight, there has bee 
a somewhat serious increase in the working cost of steam, ’ 
The advance in the price of coal has been heavily felt be 
shipowners. One steamer of not very large size jg payi 
£1000 yearly more for its fuel than was paid a year ago, = 
that amount is practically taken from the dividends, W - 
have also risen, and the strikes that take place have a 
serious results on the time taken in loading and unload: “ 
Thus, with a diminished earning power, owing to lower 
range of freights, there is a very considerable addition to the 
cost of working, so that the net result will be very small to 
the owners, unless favourable contracts have been entered 
into. It is tolerably certain that the shareholders in steamers 
will not allow the vessels to be run as they did a few years 
ago until they are deeply in debt, and, therefore, Unless 
there is a speedy change in either the condition of the freight 
market, or in the cost of working, we may expect to see a con 
siderable number of steamships laid idle in some of our ports, 
It is obvious that such a course would work a cure more 
rapidly than any other, because there is a need for a large 
carrying power, and the withdrawal of that for a time would 
have a tendency not only to cause freights to stiffen and to 
advance, but also to first check the increase in the working 
expenses and then to bring them down to a more normal 
ratio. Already, the new orders for vessels are falling, and 
though there is a considerable amount of tonnage in course 
of construction, yet the loss is heavy, and it is noticeable 
that the amount of tonnage being built abroad is very sma}} 
for the merchant service. The evil will bring the remedy in 
its train, and the dulness that has crept over the trade just 
now will have its effect also. There will be the building of 
vessels for months to come, but more of these will be for 
passenger trades and for special uses, and fewer for cargo 
carriers. The rapid building has not lasted so long as it did 
in the last period of shipbuilding activity, and hence it may 
be fairly concluded that the dulness that now seems setting 
in on the trade will also be much shorter. But the ultimate 
determinator of the extent of the period of depression would 
seem to be the course of the several import trades. 


THE PARIS MUNICIPAL COUNCIL AND ENGLISH MACHINERY, 


Iv may be taken as an indubitable compliment to the ex. 
cellence of English machinery that the Paris Municipal 
Council should have decided upon the adoption of arbitrary 
measures for the exclusion of such machinery from the public 
lighting and other stations of the French capital. Both for use 
in connection with the distribution of compressed air, and for 
the electric lighting of the city. English machinery is largely 
employed, notwithstanding the import duties, which were 
thought to be sufficiently heavy to exclude the employment 
of all classes of machinery that were not of French manu- 
facture. But the economy and excellence of such engines as 
those made for the Popp Company by Messrs. Davey, Paxman, 
and Co. triumphed over prejudice in the minds of the com. 
panies who are carrying out the work of electrically lighting 
the city and supplying compressed air. As these companies 
have shown no inclination to replace English engines with 
machinery of native manufacture, in accordance with the 
original terms of their concession, the Municipal Council 
have taken the matter up with more than necessary warmth, 
and have forbidden the employment of English machinery 
for such purposes after a period of three months. This comes 
rather curiously from a body who themselves employ English 
machinery for public purposes, and it rather tends to show 
that they are by no means sincere in their professions of 
concern for the welfare of French manufacturers. It would, 
indeed, give colour to the impression that this is but a 
political move in view of the elections that are now approach- 
ing; and there is every probability that, when the new 
Council is constituted, the present agitation will be forgotten, 
and nothing more will be heard in condemnation of the 
employment of English machinery in the public stations of 
Paris. 

“ COLD-SHORT" AND ‘‘ RED-SHORT.” 


THESE words are so expressive that their etymology would 
seem at first sight to be entirely free from difficulty, but such 
is not the case. The earliest form of cold-short occurs in 
Philemon Holland’s translation of Pliny’s “ Natural History” 
(1601), where it appears as “colsar,” Vernatt and Whit- 
more, in their patent for the manufacture of iron, granted in 
1637, speak of “ colshire’’ and “ coleshire ” iron, whilst Dud 
Dudley, in his famous tract “‘ Metallum Martis”’ (1665), calls 
it “coldshare” iron. A still further variation makes its 
appearance in the ‘‘ Philosophical Transactions ” for 1693, in 
the course of a curious paper written in 1674, giving an 
account of the hematite ores of Lancashire, where the 
writer speaks of ‘‘coldshire” and “‘redshire” iron. Andrew 
Yarranton, in his “‘England’s Improvements by Land and 
Sea”’ (1677) uses the word “coldshore,” and in Moxon’s 
“Mechanick Exercises,” published in the same year, red- 
short iron is described as “‘red-sear.” The earliest known 
instance of “cold-short” and ‘‘red-short” is in a rare folio 
tract of four pages, bearing the title ‘Beware of Bubbles,” 
which, though undated, must, from internal evidence, have 
been issued in 1730. It forms one of a number of broadsides 
circulated about that time, referring to a patent for the 
manufacture of iron, taken out by Francis Wood, the well- 
known maker of ‘*Wood’s halfpence,” so unmercifully 
satirised by Swift in the “Drapier Letters.” These words 
are at the present moment occupying the attention of the 
editor of the ‘New English Dictionary on Historical Princi- 
ples,” now in course of publication by the Clarendon Press, 
and if any of our readers are able to throw light upon the 
etymology of “‘cold-short”’ and ‘‘red-short”’ their suggestions 
will be gladly welcomed by the editor, Dr. Murray, Banbury- 
road, Oxford. 
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Practical Plane and Solid Geometry, including Graphic 
Arithmetic. Vol.1I. By Professor Henry J.Spooner, C.E., 
F.G.S. Third edition. Cassell and Co., London, Paris, 
New York, and Melbourne. 

Ir is becoming the fashion for every institute to have its 

own particular series of text-books written by its own 

instructors. The Polytechnic Institute not to be behind 
the rest, has now brought out a number of technical 
books which should be most useful, not only to the 
students of the institute, but also to those of science 
schools and classes throughout the country. The present 





volume is one of the best on the subject we have seen, 
and, although designed primarily for the elementary 
stage of the South Kensington syllabus, it would, we 
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with a few additions, carry any intelligent 
hrough the advanced stage. We do not agree 
ith the author on all points, as, for instance, ebonite set 
wi es with rough surfaces are recommended. This is, 
_ ink a quite unnecessary refinement, and to be met 
a very few drawing offices. In the definitions on 
arg try, the circumference of a circle is given as 
plane gene 12 x *7854. It would have been 
1x 4%, and the area as d" X . ] 
etter, under the circumstances, to have mentioned that 
22 was approximately equal to 7, and to have explained 
it shortly. Again, a somewhat peculiar expression is 

ed in Problem 2, on drawing a perpendicular to a 
a ht line from a point above the line. After the per- 

ie is drawn we are informed that it equals the 

rpendicular required. ; é 

Chapter I., on proportion, is very good and simply 
explained; but we should like to see more references to 
Euclid, not only in this chapter, but throughout the book. 
They may not be attractive to the ordinary student; but 
they are absolutely necessary to those who intend making 
any real progress. . 

The chapter on areas of plane figures is very good, and 
contains some capital illustrations of Euclid I., 47; buta 
little explanation is needed of Problem 43, similar to that 
given with the previous problem. . : 

Chapter VI., on circles, we think might, with advan- 
tage, have been placed earlier in the book. The author 
tries to render the problem ‘to draw a circle through 
three given points ” more useful by pointing out its con- 
nection with the circular arch; but he has left the 
student quite in the dark as to the meaning of the 
yersed sine or rise. Anyone reading the book would 
imagine that the versed sine could be measured from any 
point between the two exterior points. j 

Chapter VII. on scales contains nothing new, and 
Chapter VIII. on ellipses is somewhat tame in compari- 
son to the rest of the book. No mention is made of one 
of the most useful methods of drawing the ellipse, i.c., 
by intersecting lines, when the major and minor arcs, or 
two conjugate diameters, are given. We hope the 
method of spelling Jatus rectum is only a printer’s error. 
The concluding chapter of the plane geometry is one of 
extreme importance ; and we are glad to notice that it is 
treated simply, and yet with perfect plainness. The 
chapter is somewhat short certainly, but applications are 
shown of all the simple rules of arithmetic, including in- 
volution and evolution. 

The division on solid geometry is extremely good, but 
the definitions on planes require rearrangement; for in- 
stance, the student is told how a plane is constructed 
long before he knows what a plane is. In the after 
arrangement of the chapters we think the author has 
exercised a wise discretion. Professor Spooner begins 
with the projection of simple solids and not with points 
and lines, as is generally the case. The chapter on 
points and lines, and Chapter XIII. on planes and lines, 
are both very good indeed, especially the latter, which is 
one of the best in‘the book, and one we can commend to all 
students. The explanations generally refer to three or 
more figures which show the simplest case and then two 
of greater difficulty. In one problem we noted as many 
as five cases given, not that we recommend this unless 
the cases are really necessary. The book finishes with 
two chapters on the projection of solids, in section and 
also inclined. The figures throughout are very neat and 
well executed, and will be found a valuable aid to both 
student and instructor, to whom we heartily commend the 
book, 


consider, 
student t 


Finsbury Technical Manuals. Mechanical Graphics: a 
Second Course in Mechanical Drawing. By Gro. Hatui- 
pay, Whitworth Scholar, Instructor in Mechanical Draw- 
ing and Lecturer in Mechanism at the City and Guilds of 
London Institute Technical College Finsbury. London: 
K.and F. N. Spon. 1889. 


THE first impression on the critic’s mind is astonishment 
at the licence of the pedant who was allowed to invent 
such a cacophonic name for a modest workaday college; 
he must have ransacked the titles of German Poly- 
technics, and chosen the most appalling to imitate. In 
Professor Perry’s preface this jaw-breaking title is cut 
down to Finsbury College; and at the higher institution 
at Kensington, to which this college is affiliated, we 
believe a similar long-sounding German-formed title is 
cut down by the students to the single monosyllabic 
word in the list, and the place is called the “ Guilds.” 

To come to business, the present work is a great con- 
trast to that of Cremona’s, noticed last week. The author 
devotes his first ten chapters to the ordinary subject of 
Mechanical Drawing = Perspective; and Chapters XI. 
and XII. only are devoted to Graphical Statics and Valve 
Motions. 

The course of instruction in the Mechanical Depart- 
ment of the Finsbury College requires students of prac- 
tical mechanics to practise also mechanical drawing, to 
work numerical and graphical exercises, and to do the 
work in the mechanical laboratory. Mr. Halliday's book 
illustrates the course of instruction in Graphics for the 
first year students; and great originality of treatment 
has been introduced, notably in the part on curves and 
in the perspective of inclined planes. 

In the part on Graphical Statics large bold diagrams 
show the powers of the method as applied to important 
practical problems; while the geometry of valve motion 
should prove of great value to mechanical and locomotive 
engineers, 

Good collections of representative exercises are intro- 
duced at the end of each section, so that the student 
who has worked conscientiously through the treatise will 
feel sure of his grasp of the application of the subject. 

Without making him a complete draughtsman, the 
present treatise will give an engineer a familiarity with 
the most important operations in drawing he is likely to 
require in the course of his professional work; and it will 
teach him to take to the drawing-board as a means of 
solving an original problem, instead of flying to abstruse 





algebraical formulas and operations, attended as they are 
with great risk of error. 





BOOKS RECEIVED. 


Force as an Entity with Stream, Pool, and Wave Forms. By W. 
Sedgwick, Lieut.-Col. R.E. London: Sampson Low, Marston, and 
Co. 0. 

The Art of Paper-making. By Alexander Watt. London: 
Crosby Lockwood and Son. 1890. 

Shelley and Company's Complete Press Directory for 1890. A Full 
and Impartial Guide to the Press of the United Kingdom, Fourth 
edition. London: Shelley and Co. 

National Health, Abridged from ‘The Health of Nations.” 
A Review of the Works of Sir Edwin Chadwick, K.C.B. By Benj. 
Ward Richardson, M.D., F.R.S. London: Longmans, Green, and 
Co. 1890. 

Gas and Petroleum Engines. 
Combustion Engine. By 
F. N. Spon. 

Notes on Permanent Way Material, Platelaying, and Points and 
Crossings. By W. H. Cole, Executive Engineer. P.W.D., India. 
London: E. and F, N. Spon. 1890. 

Limited v. Unlimited Liability in Business. Notes on the Conver- 
sion of Private Firms into Joint Stock Companies. By Messrs. 
Jenkinson and Co, London: Jenkinson and Co. 1890. 

Work: an Illustrated Magazine of Practice and Theory for all 
Workmen, Professional and Amateur, Edited by Francis Young. 
From March 23rd, 1889, to March 15th, 1890. London: Cassell 
and Co,, Limited. 


A Practical Treatise on the Internal 
Wm. Robinson, M.E. London: E. and 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Austria-Hungary: Trade of Trieste in 1888.—British ship- 
ping entering Trieste in 1888 decreased by 19,289 tons, or 
7:1 per cent. under 1887, and in proportion of the whole from 
19°55 to 18°4 per cent. The decrease is due to the P. and O. 
Company having stopped running to Trieste. British imports 
decreased by £44,320, or ‘85 per cent., and their proportion of 
the whole from 32:8 to 31°8 per cent. Coal and coke increased 
by 3330 tons, or 5°65 per cent.; copper decreased by 341 tons, 
or 78:2 per cent., and increased in value from £50 Os. 11d. to 
£61 9s. 53d. per ton. Iron, cast goods, increased by 201 tons, 
or 83°4 per cent., and in value by £2364, or 88-2 per cent.; 
iron chains, by 24 tons, or 20 per cent., and in value from 
£18 5s. to £18 7s. 11}d. per ton; iron, pig, decreased by 
27 tons, or 6:1 per cent., and in value from £3 19s. 13d. to 
£3 17s. per ton; iron, sheet, increased by 181 tons, or 82°65 
per cent., and in value from £11 18s. 2d. to £12 5s. 74d. per 
ton; iron, tinned plates, decreased by 63 tons, or 15°6 per 
cent., and increased in value from £19 Os. 1}d. to £19 8s. 74d. 

r ton ; iron, wrought, increased by 1008 tons, and in value 
from £13 6s. 3d. to £13 18s. 93d. per ton ; iron wrought goods 
decreased by 197 tons, or 59°15 per cent., and in value by 
£6869, or 57°75 per cent.; lead amounted to 8 tons, valued at 
£17 5s. per ton. Machinery decreased by 142 tons, or 13°95 
per cent., and in value by £12,765, or 10°65 per cent. Oil, 
lubricating, decreased by 12 tons, or 22°65 per cent., and 
increased in value from £8 15s. 53d. to £9 Os. 6d. per ton; 
oil, mineral, by 39 tons, or 13°6 per cent., and increased in 
value from £7 3s. 1d. to £7 7s. Td. per ton. Ores amounted 
to 67 tons, valued at £166. The proportion of British goods 
imported was: Coal and coke, 90; copper, 24:1; iron and 
manufactures thereof, 53-9; machinery, 93 per cent. of the 
whole. Belgium continues to import many articles where 
England, with her regular steam communication, ought to 
compete successfully. The petroleum cisterns are being 
removed to San Sabba, five miles to the south-east of the 
town. A port is being built for this special trade, but some 
difficulty is met with owing to the muddy bottom. The canal 
across the Isthmus of Corinth will have a beneficial effect on 
the trade of Trieste, the greater part of the Trieste Levant 
trade profiting by the shortened voyage. 

Egypt: Trade of Alexandria in 1888.— Imports into 
Alexandria decreased by £415,598, or 5 per cent. under 1887. 
British imports by £390,660, or 11:75 per cent., and in pro- 
portion of the whole from 40°25 to 37°35 per cent. British 
shipping entering the port decreased by 50,623 tons, or 6°55 
per cent., and its proportion of the whole from 45:95 to 43°65 
per cent. The decrease in imports was owing to the large 
quantity of machinery imported in 1887 for the works in 
connection with the widening of the Suez Canal. Coals 
increased by 38,162 tons, or 8°7 per cent., and in value from 
18s. 72d. to 18s. 10¢d. per ton. There was a large quantity 
required for the pumps used by the Irrigation Department, 
and the trade was more profitable to the merchants. Iron 
and ironware increased by £18,831, or 7:9 per cent.; 
machinery by £192,697, or 41:85 per cent.; metals and 
metal goods by £177,399, or 57:1 per cent.; petroleum by 
£48,269, or 59°1 per cent., owing to monopolies and higher 
prices. Petroleum is imported chiefly from Batoum, to the 
prejudice of the American article, owing to the enormous 
difference of freight. The work carried on by the Irrigation 
Department is steadily progressing, and the extent of the 
area rendered cultivable was further increased. Extensive 
works for the improvement of the canals are in hand, and it 
is hoped that in course of time the evils resulting from a low 
Nile will be very considerably reduced. It has been proposed 
to widen the entrance of the harbour, so as to allow ships to 
pass through without danger during the night, and for two 
vessels to pass abreast, instead of having to wait their turn. 
There were other projects in contemplation for constructing 
tramways, improving the navigation of the Nile, and lighting 
Alexandria by electricity. 

Bulgaria: Trade of Bourgas.—The majority of foreign 
imports at this port do not go beyond the neighbouring depart- 
ment of Slivno. British imports amount to 38:4 per cent. of 
the total value. In hardware, iron, and nails, Belgium 
comes next. An immense advantage would accrue to British 
trade with this port by the establishment of a regular line of 
steamers to England, and British shippers ought not to allow 
the carrying trade to fall into the hands of a foreign company. 
The Yamboli-Bourgas Railway will shortly be open for traffic. 
This line, sixty-two miles long, will place Philippolis, the 
largest town in the principality, and Sofia, the rapidly grow- 
ing capital, in direct communication with a Bulgarian sea- 
port. British merchants will thus be able to compete on 
something like equal terms with their rivals in the Sofia 
market. With the opening of this railway Bourgas will 
become the principal outlet for Bulgarian trade. There is 
an ever increasing demand, which can only be supplied from 
without. 

Bulgaria: Trade of Roustchouk in 1888.—British com- 
merce holds the highest place, both in quantity and value. 
It is almost entirely carried on by Bulgarians resident in 





London and Manchester, acting as buying agents; or by 
Germans and natives—mostly Jews—acting as selling agents 
in this country. Not a single British commission agent has 
yet established himself in this country. 








H.M.S. TRAFALGAR. 


Ovr supplement this week illustrates her Majesty’s first- 
class battleship Trafalgar, 12,500 tons, constructed at 
Portsmouth. Our engraving has been prepared from an 
admirable photograph by Messrs. Symonds, of Portsmouth. 
A very full description of this vessel was published in our 
impression for February 28th, at the time when she tested her 
big guns, and to that we must refer our readers for detailed 
information concerning the ship and her guns. The 
Trafalgar, bearing the flag of Rear-Admiral Lord Walter 
Kerr, second in command of the Mediterranean Squadron, 
made a very successful commissioned trial of her machinery 
at Portsmouth on Tuesday afternoon, in charge of the 
officers of the Steam Reserve. The trial lasted for three 
hours. With from eighty to eighty-three revolutions she 
developed a maximum of 7900-horse power, and realised a 
mean speed of 15 knots. The Trafalgar is expected to leave 
for her station on Saturday. 








THE CITY OF PARIS. 


On page 336 will be found a third engraving illustrating the 
condition of the starboard engine-room of the City of Paris 
after the accident. The two views we published last week 
were taken before any of the fragments had been removed. 
The view we give this week was taken after the weightier por- 
tion of the débris had been taken out of the ship. We have 
given in another page the latest available information con- 
cerning the accident. 





A NEW DECIS{ON BY THE SUPREME COURT 
RELATING TO FOREIGN AND AMERICAN 
PATENTS. 

AN important decision has lately been rendered by the Supreme 

Court of the United States, touching the validity of American 

patents in their relation to prior foreign patents. The American 

law provides that where a foreign patent has been granted for an 
invention, the subsequent American patent for the same, instead 
of running for seventeen years, shall expire whenever the foreign 
patent expires. Heretofore, the American courts have interpreted 
this law to mean, that whenever for any reason the prior foreign 
patent became dead, the American patent shared the same fate. 

This proved to be a most disastrous decision for American patentees. 

Nearly all European patents are granted on the instalment plant; 

that is to say, the patent is issued for the term of fourteen or 

fifteen years, subject to the payment of an annual instalment; 
subject also to working within a year or two years, subject to the 
continuance of the working, and other inconvenient conditions, 

Failure to make one of the payments terminates the patent at once, 

and under the American decisions such termination of the foreign 

patent also terminated the life of the American patent. 

The injustice of such laws, and the hardships thus inflicted upon 
American patentees, are apparent. Owing to long delays in our 
Patent-office by interferences or by accumulation of business, the 
issue of the American patent is in some cases so greatly delayed, 
that it becomes necessary to take the foreign patents before the 
American patent is allowed; and heretofore, when this has been 
done, the patentee has subjected himself to the risk of losing his 
American patent, in the manner above described. Several very 
valuable patents have been so lost. 

The Supreme Court has now corrected this obnoxious interpre- 
tation. In the case of Pohl v. the Anchor Brewing Company, 
decided March 24th, 1890, the Court holds as follows :—‘‘ There is 
nothing in the statute—Revised Statutes, section 4887—which 
admits of the view that the duration of the United States patent 
is to be limited by anything but the duration of the legal term of 
the foreign patent in force at the time of the issuing of the 
United States patent, or that it is to be limited by any lapsing or 
forfeiture of any portion of the term of such foreign patent, by 
means of the operation of a condition subsequent, according to 
the foreign statute. Section 4887, Revised Statutes, is to be read 
as if it said that the United States patent is to be so limited as to 
expire at the same time with the expiration of the term of the 
foreign patent, or, if there be more than one, at the same time 
with the expiration of the term of the one having the shortest 
term.” This decision will be hailed with satisfaction by American 
inventors, as it will enable them to apply for foreign patents, in 
cases where they are obliged to do so, before the issue of the 
American patent, without risk of altogether losing their American 
patents. —Scientitic American. 











DEATH OF MR. INGLIS.—There died at Bolton, we are sorry to 
say, on Tuesday afternoon, after a very short illness, a noted 
engineer, Mr. William Inglis, head of the engineering establish- 
ment of Messrs. Hick, Hargreaves, and Co., Soho Ironworks, 
Bolton. Mr. Inglis was at business until noon on Saturday. He 
contracted a severe cold whilst journeying to his home on the out- 
side of a tramcar, and from this cold he neverrecovered. He came 
to Bolton many years ago from Newcastle, and, in his capacity as 
manager for the extensive establishment of Messrs. Hick, Har- 
greaves and Co., supervised with success many important engi- 
neering undertakings. He was well known and respected, and 
the news of his sudden death from pleuro-pneumonia was received 
with much regret. 


THE IRON AND STEEL INSTITUTE.—The following programme of 
arrangements for the next meeting has been issued :—Wednesday, 
May 7th, 9.30 am., meeting of Council at the Institution of Civil 
Engineers; 10.30 a.m., general meeting of members. The Council 
will present a report of their proceedings during 1889. The hon, 
treasurer will present the statement of accounts for 1889. The 
Council will present a list of their retiring members. Scrutineers 
will be appointed for the examination of the voting papers. The 
Bessemer gold medal for 1890 will be presented to Mr. William D. 
Allen, of Sheffield. Papers will be read and discussed. Thursday, 
May 8th, 10.15 a.m., meeting of Council; 10.30 a.m., general meet- 
ing of members. Papers will be read anddiscussed. Friday, May 
9th, 10.15 a.m., meeting of Council; 10.30 a.m., general meeting 
of members. Papers will be read and discussed. List of papers :— 
Adjourned papers—(1) ‘“‘On a new form of Siemens Furnace, 
arranged to recover Waste Gases as well as Waste Heat,” by Mr. 
John Head, London ; (2) ‘On the Robert-Bessemer Process,” by 
Mr. Lynwood Garrison, Philadelphia. New papers—(3) ‘‘ On some 
Critical Points in the Iron and Steel Manufacture,” by M. F. 
Osmond, Paris; (4) ‘‘On the Carburisation of Iron by the 
Diamond,” by Professor C. Roberts-Austen, F.R.S., London; (5) 
‘Notes on the Action of Aluminium on Iron and Steel,” by Sir 
Henry Roscoe, M.P., F.R.S., London; (6) ‘On Aluminium in Car- 
buretted Iron,” by Mr. W. J. Keep, Detroit, U.S.A.; (7) ‘‘ On the 
Changes in Iron produced by Thermal Treatment,” by Dr. E. J. 
Ball, London; (8) ‘‘ On Certain Chemical Phenomena in the Manu- 
facture of Steel,” by Mr. W. Galbraith, Willingworth; (9) ‘On 
the Estimation of Phosphorus in the Basic Siemens Steel Bath,” by 
Mr. W. Galbraith, Willingworth ; (10) ‘‘ On the Rollet Process for 
producing Purified Castings,” by M. Rollet, Paris. 
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OF ENGINES OF CRUISER MAINE. 

























































































ENGINES AND BOILERS OF THE UNITED 
STATES WARSHIP, MAINE. 

THE last Annual Report of the Chief of the Bureau of Steam 
Engineering, Washington, contains drawings and brief description 
of the engines and boilers of the ships built, or to be built, for the 
United States Navy. From this source we produce the engrav- 
ings above, and on pages 332 and 341. The machinery for the 
Maine, 6600-ton armoured cruiser, is described as follows:— 

The propelling engines are of the twin-screw, vertical, triple- 
expansion type, in separate water-tight compartments. The 
cylinders are 35}in., 57in., and 88in. in diameter, by 36in. stroke, 
and are to work at 132 revolutions per minute. e collective 


indicated horse-power of the main and the air and circulating | 


pump engines at full power is to be 9000. The principle of inter- 
changeability of parts, which in many lines of manufacture has 
revolutionised modern practice, is in these engines carried out to 
the fullest extent. All the cylinders have piston valves of the 
same size—22in, diameter—there being one for the high-pressure, 
two for the intermediate pressure, and three for the low-pressure 
cylinder. The valves for each cylinder are worked from a Stephen- 
son double-bar link. The cylinders have working linings of hard 


cast iron, and are steam-jacketted. The high-pressure and low- | 


pressure cylinders rest upon hollow cast steel columns, and the 
intermediate-pressure cylinder upon straight columns in front and 
inverted V columns at the back. The columns are firmly bolted to 
the cylinders, to the cast steel bed plate, and to each other. The 
crank shafts are of forged steel, 13in. external diameter at the 
journals, with axial holes 4in. in diameter through shafts and 
crank pins, which latter are 14in. diameter. Each shaft is in three 
sections, which are interchangeable. The thrust shafts are 12#in. 
diameter, with 6in. axial holes, and the propeller shafts 13}in., 
with 63in. and 6in. axial holes. 

The condensers are cylindrical and of composition jin. thick. 
They are 6ft. 54in. in internal diameter, and the tubes 8ft. 4in. 
long, with a condensing surface in each condenser of 7010 square 
feet. Each circulating pump is centrifugal, has a capacity of 8000 
gallons per minute, and is fitted with a bilge connection for use as 
a wrecking pump. For each condenser there are two double- 
acting horizontal air pumps, 17}in. diameter and 18in. stroke, 
driven by a vertical compound engine. The air pump connecting 








| Evaporators are fitted for furnishing the steam for the distillers, 

and for replenishing the fresh water lost in ordinary running. 
| Connections are fitted from the evaporator to the auxiliary exhaust 
| mains, so that the steam can go direct to the condensers. The 
| distilling plant has a capacity of 5000 gallons of potable water per 
| day at a temperature of not over 90 deg., but when the evapora- 
| tors are used for supplying losses the capacity is greatly increased. 
| Spare coils are supplied for the evaporators, so that clean ones can 
| be inserted when necessary to remove the scale from those which 
| have been in use. The auxiliary machinery includes reversing and 
| turning engines, fire, bilge, drainage and flushing pumps, ash- 
| hoists, workshop tools, &c. 

A special feature of the propelling engines of this ship is the 
| arrang t for di ting the low-pressure cylinder when 
cruising at low speeds. These are placed forward, and provision is 
made for readily disconnecting their crank shafts. This reduces 
each engine to a two-cylinder compound which can work up nearly 
| to its full power, thus giving an increased economy over the triple- 
| expansion engine at very low powers. A special exhaust leads 
from the intermediate cylinder to the condenser for use in such 
cases. The propellers are to be of manganese or aluminium bronze, 
three-bladed and about 15ft. diameter. Besides the steam 
machinery there is also a complete hydraulic plant for operating 
| the turrets, loading and turning the guns, &c. The working pres- 
sure is 600 lb. per square inch. The contract for the machinery of 
the Maine has been awarded to Messrs. N. F. Palmer, jun., and 
Co., of the Quintard Ironworks, New York, for the sum of 
£147,000. 











Naval ENGINEER APPOINTMENTS. —Staff engineers, Francis Ford 
to the Prince Albert, and John L. Stevenson to the Rupert, both 
to date April 7th. 


BREWERY AND DiIsTILLERY CoMPANY Statistics.—The follow- 
ing figures, corrected up to March 31st, have special interest to 
brewery shareholders, and will cause surprise to everyone. 
Breweries and Distilleries, from which we take them, says :— 
‘From no other single source can this information be gleaned, and 
our efforts to secure the requisite information have been laborious 
and costly ” :— 

Section I. :— 
Total number of British Brewery and Distillery 





rods take hold of the same crank pins as the engine ting 
rods, A valve is fitted in each low-pressure exhaust pipe, so as to 
shut off the communication with the condenser and permit it to 
be used for auxiliary purposes when the main engiens are stopped. 
The condensers are placed at the forward ends of the engine rooms 
and lie athwart ship. There are eight single-ended boilers of the 
ordinary return tubular type, 14ft. 8in. diameter and 10ft. 
long, designed for a working pressure of 135lb. The 
shell plates are of mild steel 1j;in. thick. Each boiler has three 
corrugated steel furnaces 42in. diameter, and 519 steel tubes 2}in. 
in external diameter and 6ft. 7in. long. There ars 118 stay tubes 
and 401 plain tubes in each boiler. The ordinary tubes are Ko. 12, 
and the stay tubes No. 6 b.w.g. thick. The total grate surface is 
553 square feet, and the total heating surface about 18,800 square 
feet. The boilers are in two separate water-tight compartments 
with fore and aft fire-rooms. ere are two fixed smoke pipes 
about 60ft. in height above lower grates. The forced draught is 


on the closed ashpit system, the air being led into the ashpits by | 


ducts under the fire-room floors. The blowers are driven by 
enclosed three-cylinder engines, and are arranged to draw the air 
from the engine and fire-rooms so as to give thorough ventilation. 
The main and auxiliary feed systems are duplicates as to pumps, 
piping, and valves, except that the main feed-pumpcan draw water 
only from the feed tanks, while the auxiliary feed pumps can also 
draw from the sea: Provision is made for heating the feed-water, 


Total nominal capital invested 
Average dividends declared (a) 
Section I1.:— 
Total number of Colonial Brewery and Distillery 
Companies Ee, Mk ee” Ge ou eS be oe 
Tota! nominal capital invested 
Average dividends declared (/) 
Section IIL.:— 
Total number of Foreign Brewery and Distillery 


7 
£79,932,937 
. 7°36 per cent. 


1 
£6,824,184 
. 11°50 per cent 


Companies “eee § 
Total nominal capital invested £15,590,000 
Average dividends declared (-) .- 10°90 per cent. 


Section IV.:— 
Total number of Hotel and Miscellancous Companies 7 
Total nominal capital inves aera 
Average dividends declared (/) . 687 per cent. 
Total number of Companies as shown in Breieries 
cored, test-case adi CE ae Ce ee g 
Total nominal capital invested .. .. .. .. £128,313,930 
Average of all dividends declared és. 00 . 916 per cent. 
(a) Dividends certified to us by secretaries of 180 companics 


20 


i438 


1 ” ” ” ” 20 ” 
(c) ” » ” ” 19 ” 
« ” ” , 55 ” 





” , 
| This enormous investment includes a very considerable proportion 
for machinery, 


——: 
ROYAL AGRICULTURAL SOCIETY OF ENGLAND 


Prizes FoR THRESHING MACHINEs, 

IN connection with the Doncaster Meeting, 1891, a first 
£100, a second prize of £50, and a third prize of £25 
for the best combined portable threshing and finishing 
be worked by steam, and adapted to the preparation 
market; the width not to exced 4ft. 8in. inside the fray 
width of drum not to exceed 4ft. 6in. 

The following regulations have been issued by the secretary 
Mr. Ernest Clarke:—(1) The necessary arrangements for the su; ni 
of corn—wheat, barley, and oats—for the trials will be ma Ppy 
the Society. (2) All machines for competition must be 
at the depdt of the trial shed not less than ten days previous to 
the opening of theshow. (3) The threshing machines will be drive; 
by a portable engine through a registering dynamometer both 
provided by the Society. The driving pulleys on the machin 
must be adapted to 1884ft. per minute speed of driving ong 
(4) Before starting work the competitor must declare the number 
of attendants required. If he personally, or any other extra 
attendant not included in such declaration, shall render any actual 
assistance in working or adjusting the machine during the trial 
the fact will be noted by the Judges. Each machine will be allowed 
fifty sheaves each of wheat and barley for adjustment before the 
trial, (5) The order in which the several machines wiil be tested 
will be determined by the stewards, who will decide by lot, (6) No 
competitor will _be allowed to enter more than one machine for 
competition, (7) The points representing verfection will be as 
under :— 

Clean threshing 

Clean shaking.. .. .. 

Cavings free bem corn 

Chaff freefrom corn .. .. .. .. .. 
Chaff free from cavings, seeds, and dirt 

*“Strawunbroken .. .. .. .. 

SID ws 06 0b” “xh’ wis, <8 WS 6 ae. ks) 
Cleanness of delivery from machines (i.e. absence of lodgment) 
*Perfection of finishing (i.e. screening or sorting) eae 
Construction aud convenience of working .. 

Power in proportion to results . . ee eae a ge 
Economy of attendance .. .. .. 1. «1 ws «se «es ae 
OMEE sh. Sb. Bhn 4m. 53. oe) 00. 4d: 0% on = os, Se as oy & 


Prize of 
are offered 
machine, to 
of corn for 
ne, and the 


made by 
delivered 


Total ‘awe 100 

* In threshing the barley and oats the points of straw unbroken will 
not be given, but will be added to the points allowed for perfection of 
finishing, making the number 10. 
(8) The sheaves to be threshed will be kept under cover, The 
stacks will be worked so as to give each machine as nearly as pos- 
sible the same quality of work. The sheaves will be served out by 
weight to each machine. The straw resulting will be re-threshed, 
and the various products delivered by the machines, as well as the 
corn separated by the second threshing, will be carefully weighed 
and samples set apart for final comparison. (9) Means must be 
provided for examining the inside of the machines as perfectly as 
possible, in order to ascertain how completely the various products 
are delivered. (10) Those machines which appear to the Judges 
of sufficient merit, after preliminary trials with both wheat and 
barley, will be run for a final trial, of not less than one hour each 
with wheat and barley, and half an hour with oats, in order to 
enable a more correct and satisfactory judgment of their merits to 
be arrived at. (11) For the exhibition of articles competing for 
the prizes for threshing machines a sufficient amount of space will 
have to be taken by exhibitors under the ordinary regulations—to 
be issued later. (12) Notice of the place and date of the trials will 
be posted to every competitor as soon as they are fixed, 

Entries for the above prizes must be made so as to reach the 
secretary on or before Friday, August 1st, 1890. 








New LIGHTHOUSE ON THE YORKSHIRE Coast,—The Corporation 
of the Trinity House have decided to build an additional lighthouse 
on the Yorkshire coast between Flamborough Head and Spurn 
Point, and the site selected is stated to be at Withernsea. 


RalLwaY ResisTances.—Commenting on the recent perform- 
ances and on the very high speed obtained by Mr. Worsdell’s com- 
pound engine, as described in our impression of the 7th March, 
the Railroad Gazette says:—Aside from the interest that one 
naturally feels in the shape of cards at such high speeds, there is 
not a little curiosity to learn the horse-power required to drive, 
and the resistance offered by a train at a speed of eighty-six miles 
per hour. There are, of course, not sufficient data to > tes exact 
conclusions, and perhaps not to prove anything; but deductions 
will show at least what may be expected as a resistance at the 
higher velocities, and furnish ground for interesting speculation. 
In this case the train load was yo tons total, including engine 
andtender. The following table, deduced from the indicator cards, 
gives the speed, horse-power, and the actual pressure on the end 
of the train required to move it at the speeds given, a reduction 
being made of 10 per cent. for the internal friction of the engine :— 
Pressure required to 


move the train less Resistance 





= r Speed in 

—— — 10 per cent. for miles per ton of 

mail I ¢ internal friction of per hour, total load. 
the engine. 
Pounds. 

1 136 9180 5 26 
2 438 8072 17 25 
3 40s 7305 23 21 
4 630 7087 30 0 
5 662 4468 50 12°9 
6 141 4084 75 13°5 
7 1069 4195 86 12 


These figures show a decreasing resistance as the speed increased, 
but are not to be taken as conclusive proof that such is the case. 
What is shown, however, is that the resistance at a speed of eighty- 
six miles per hour is not so stupendous as some writers would have 
us believe, and it does show also the fallacy of much that has been 
written to recommend a sharp prow on the locomotive, and other 
devices supposed to be able to reduce the effect of wind resistance, 
oscillation, &c. To come down to the bare facts, here is a train 
weighing 3474 tons, rushing along on a level at a practically con- 
stant speed of eighty-six miles per hour, and which is maintained 
at that — by the constant generation of 1069-horse power in 
the cylinders, This indicates, if it does not prove, that the train 
in question required 4195 1b. to move it after deducting 10 per 
cent. for the internal friction of the locomotive engine. This is at 
the rate of 12]b. per ton of load, which is not a large figure for 
trains at a much lower speed, as determined in some American 
tests. If, now, 5lb. per ton be allotted for friction of the journa's 
and all resistances other than the head air resistance, there will 
remain 7 lb, per ton, or a total of 24301b., that might, without a 
great stretch of the imagination, be allotted to the head air resist- 
ance. If the area of the front part of the train be taken at 90 
square feet, the pressure per square foot is derived as 27 lb,—a not 
unreasonable figure, in view of the latest experiments in wind 
pressures, As has just been said, this proves nothing, but remains 
as an interesting speculation leading up to a belief that the total 
resistance of trains at high speeds and the resistance of the air are 
not such formidable obstacles to higher train velocities as some 
writers would have us believe. Not long since one of them stated 
eighty miles per hour as the ultimate attainable speed. It is, 
indeed, regrettable that experiments have not yet been made in 
this field of railroad operation that lead to a few definite and accu 





rate conelusions; 
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TRIPLE EXPANSION ENGINES, U.S. ARMOURED CRUISER MAINE. 
MESSRS. N. F, PALMER, JUN., AND CO., NEW YORK, ENGINEERS. 


(For description sce page 340.) 


57 dia 88 dia 
3.0 stroke 


3.O stroke 
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AUSTRALIAN ENGINEERING NOTES. 
(From a Correspondent.) 
ELECTRICAL TRACTION ON TRAMWAYS. 

OWING to the general condemnation of steam motors for the 
Sydney tramways, and the practicability of either electrical or 
cable traction, the New South Wales Government instructed Sir 
Johu Fowler to forward a report on the best system of electrical 
traction. This has just come to hand, and has been forwarded by 
the Public Works Department for publication. The full report is 
as follows :— 

“In accordance with the request contained in your letter of 
October 31st, 1889, I have taken the necessary steps to obtain the 
most recent information on the systems of working tramways by 
electricity in England, and I have also obtained from the United 
States full particulars as to the efficiency and cost of the most 
approved systems in use there. I now have the honour to report 
to you as follows :— 

“Tramways on their first introduction into towns were worked by 
horse traction, and notwithstanding the many disadvantages of the 
system from municipal and humanitarian points of view, it has been 
generally found fairly satisfactory. Under special circumstances, 
of steep gradients and otherwise, steam locomotive engines have 
been adopted, and also cable tramways have been worked by 
stationary steam engines, but there are obvious objections to both 
systems, though both continue in use. The advances that have 
taken place in the last few years in electrical science, and the 
recent and continuing perfection of electrical machines, accumu- 
lators, &c., have given a great impetus to the application of elec- 
tricity as a tractive power upon street railways and tramways, 
especially in America. The greater facilities allowed by the 
governing and municipal authorities in that country have per- 
mitted experiments which would have been impossible in England. 
The result has been that there are nearly 200 electric street rail- 
roads constructed and being constructed, with a mileage approxi- 
mating in the aggregate of 1000 miles. The first of these was 
installed as a commercial undertaking so recently as March, 1888. 
They are all, however, on the overhead wire system, which, so far, 
has not been permitted in England. Important and valuable 
experimental trials, however, have been, and are being, conducted 
in this country, the most recent being that at Birmingham. I 
have visited and examined several of these trial systems, and have 
ebtained from the chairman and officers of the companies concerned 
many details which I think will be useful to the authorities in New 
South Wales. The information I have thus gathered, together 
with the descriptions of the American systems of ‘Thompson- 
Houston’ and ‘Sprague,’ I have attached to this report in the 
form of appendices as follows:—(a) American systems; ()) Bark- 
ing (London) experimental system; (c) Birmingham experimental 
system; (d) Blackpool tramway; (e) Northfleet tramway; and in 
appendix (7°) I have we some general notes as to the compara- 
tive advantages and disadvantages and costs of the different sys- 
tems tried in England. The conditions affecting the price of 
labour, &c., in the United States are so different from those in 
England that I have purposely omitted the American systems in 
this comparison, leaving the description of them (appendix a) to 
speak for itself in the matter of cost. I append also to this report 
a number of photographs, trade circulars, and other printed docu- 
ments referring to the American systems, which will convey in- 
teresting information and enable the authorities in Sydney to form 
a very good idea of the systems described. And Ialso send printed 
documents relating to the Blackpool and Barking tramways, and a 
paper bearing generally on the subject of electric traction, read 
by Mr. Geipel before the Institute of Mechanica: Engineers. 

“* The English system.—There are, broadly speaking, two systems 
in use in England applicable to street tramways :—(1) By means 
of underground conductors— without accumulators—to convey 
the current from the generating station to the motors on the cars, 
in operation at Blackpool and Northfleet. (2) With accumulators, 
charged at a generating station with fixed plant, in operation at 
Barking and Birmingham. The system at Blackpool may be said 
to be a commercial success, inasmuch as a fair return is paid upon 
the capital invested. The town, however, is a summer pleasure 
resort, and the conditions that give success with the electrically- 
worked line would tend equally to the success of a horse tramway. 
The total working expenses per car mile at Blackpool are 94d. by 
electricity. On the North Metropolitan tramways, London, the 
total expenses are 9d. per car mile by horse traction. The fact 
that the Blackpool tramway has been working nearly five years, 
and has found no imitators in other places, seems, however, con- 
clusive that the system, though fairly successful, is not sufficiently 
so to secure its adoption in ordinary English towns. The expenses 
and difficulty of laying the line, constructing the conduits, and 
insulating the conductor are great, the cost being from £4000 to 
£5000 per mile. In a city like Sydney such cost and the inter- 
ference with street traffic during the adaptation of the existing 
lines to the Blackpool system would not, I think, be justifiable in 
the absence of any probable saving in working expenses, and 
therefore I consider that the Biackpool system, though worked out 
well electrically, is not applicable to New South Wales. What I 
have said of the Blackpool system applies generally to the Northfleet 
installation. 

“* Electric accumulator system.—With regard to accumulators, the 
system in operation on the Barking section of the North Metropo- 
litan Tramways is the outcome of experiments that have been 
patiently carried on during the past four or five years. The 
Electric Traction Company are working this section electrically at 
the rate of 44d. per car mile, including wages of drivers. An 
examination of the last published accounts of the Tramway Com- 
pany shows that the corresponding cost of horse traction is 53d., 
so that there is considerable saving in haulage by using this form 
of electrical propulsion. The experiment inaugurated at Birming- 
ham during the last three months proceeds on the same general 
principles as the system at Barking, varied only in details of cars, 
motors, gearing, and accumulator arrangements, but being an 
experiment in its earliest stage of development, furnishes no useful 
There remains, then, so far as English experience is 
concerned, only the Barking installation to be considered as 
furnishing a basis for adoption in Sydney. This system, which 
may be designated the electric accumulator system, is specially 
suitable for introduction on an existing tramway, as it involves no 
alteration in the permanent way or street surface, no large outlay 
of capital beyond the generating station and accumulators, and no 
interference with existing street traffic. Improvements in accumu- 
lators are, however, continually being made, and I anticipate with 
some confidence the introduction of storage batteries considerably 
superior toany existing type. I give here an estimate, as requested 
by the Secretary of Public Works in Sydney, of the cost of the 
necessary plant for working twelve, twenty, or fifty cars per day, 
assuming a speed of eight miles an hour including stoppages. 
Electric accumulator system, twelve cars :—Three steam dynamos 
—one for spare—of 50,000 watts’ capacity, complete, £910—£2730; 
one boiler for ditto, 180-horse power, £450; twelve cars without 
electric fittings, £250—£3000 ; twelve motors and gearing, £200— 
£2400 ; accumulators, fifty double cells per car for twelve cars, in 
duplicate, 100 per car, at £3—£3600; freight and erection, say 
£1200 ; total, £13,380. Contingencies, 10 per cent., £1338 ; total, 
£14,718—say, £1226 per car. Twenty cars: Four steam dynamos 
—one for spare—of 60,000 watts’ capacity, complete, £1100— 
£4400 ; two boilers for ditto, 300-horse power total, £800. Twenty 
cars without electric fittings, £5000 ; twenty motors and gearing, 
£4000 ; accumulators in duplicate, £6000; freight and erection, 
say £2000; total, £22,200. Contingencies, 10 per cent., £2220; 
total, £22,420; say, £1221 per car. Fifty cars: Ten steam 
dynamos—one for spare—of 60,000 watts’ capacity complete, 
£11,000 ; six boilers for ditto—one for spare—900-horse power total, 
£2400; fifty cars without fittings, £12,500; fifty motors and 
gearing, £10,000; accumulators in duplicate, £15,000; freight 
and erection, say £5000; total, £55,900. Contingencies, 10 per 


cent., £5500 ; total, £61,490—say, £1229 percar. These estimates 
are exclusive of land, buildings, and foundations for machinery. 
The figures would be reduced by about £200 per car if the cars at 
present in use were to be adapted for electricity and by the value 
of the displaced horses or motors. 

* The American practice.—Reverting now to the American prac- 
tice, 1am of opinion that in the matter of electric traction for 
street tramways, America is much in advance of this country, 
mainly, if not altogether, in consequence of the adoption of over- 
head wires. It appears that the overhead system of conductor— 
Thomson-Houston’s and Sprague’s—enables a reduction to be made 
in the working expenses, as compared with horse traction, in the 
proportion of nine as the cost of horse-power, with five as the cost 
of electrical power. The capital outlay to convert a horse or steam 
tramway into an electrical one on this system in the best manner is 
not great, say £1200 per mile of double track for wire and posts, 
and the conversion involves no interference with the road surface. 
Such an outlay of capital, together with the cost of generating 
station, would be fully justitied in Sydney because of the great 
saving in working expenses to be expected, providing the objections 
to an overhead conductor were not paramount. Electrically also 
the system is better than that of accumulators, there being but one 
conversion of energy involving loss as against two with accumulators, 
the tractive efficiency in the latter system being about 40 per cent. 
of the power of the steam in the engine, and of the former system 
50 per cent. The principal objections to the overhead wires are : 
(1) The danger to human and animal life in case of contact with 
the wire. (2) The obstruction to the moving about of fire escapes 
or other high vehicles. With regard to the first, there is convine- 
ing evidence from the United States that a current of a potential 
not exceeding 500 volts can be passed along a conductor 
without danger to human life in case of contact between the 
man and the wire. A current of this potential appears to be 
harmless to man. With regard to the obstruction in the streets 
caused by the poles and overhead wires, at a height of about 20ft., 
it is evidently a question for the community affected to decide 
between the disadvantages of the existence of such wires and the 
compensating advantages of this system of electrical traction. In 
case of emergency wires may be readily cut. 

“* Estimates of cost.—The following estimates give the cost of the 
Thomson-Houston or Sprague systems :—I assume a four minute 
service both ways on a double track, and a speed of 8 miles an hour, 
including stoppages, which would require a running speed of about 
12 miles per hour. For twelve, twenty, and fifty cars respectively 
the estimates would be as follows :— 

“* Twelve cavs.—Three miles of overhead wires at £1200 = £3600. 
Three steam dynamos—one to spare—of 45,000 watts capacity, 
complete, at £850 = £2250; one boiler for do. 150-horse power, 
£400. Twelve cars, each with two motors, gearing and all fix- 
tures, complete, at £650 = £7800 ; freight and erection of engines, 
boilers and cars, say, £1000 ; total £15,050. Contingencies, 10 per 
cent, £1505 ; total £16,555. 

“ Twenty cars.—Five miles of overhead wires at £1200 = £6000; 
three steam dynamos—one for spare—of 70,000 watts capacity, 
complete, at £1300 = £3900; two boilers for do. 250-horse power 
total, £800. Twenty cars, each with two motors, gearing and all 
fixtures, complete, at £650 = £13,000; freight and erection of 
engines, boilers and cars, say, £1500; total £25,200. Contingen- 
cies, 10 per cent., £2520 ; total £27,720. 

“* Fifty cars. —Twelve miles of overhead wires at £1200 = £14,400. 
Seven steam dynamos—one for spare—of 70,000 watts capacity, 
complete, at £1300 = £9100. Five boilers for do. 700-horse power, 
£2000. Fifty cars, each with two motors, gearing and all fixtures, 
complete, at £650 = £32,500; freight and erection of engines, 
boilers, and cars, say, £4000; total £62,000. Contingencies, 10 
per cent., £6200 ; total £68,200. 

“These estimates are exclusive of lands, buildings, and founda- 
tions for machinery. The figures would be reduced by about £200 
per car if the cars at present in use were to be adapted for eiectri- 
city, and by the value of the displaced horses or motors. The 
American systems I have described and the electric accumulator 
system in use at Barking have been working sufficiently long and 
have been so matured as to entitle them to be classified as 
practical successes and not experiments. 

‘On the whole, I am disposed to advise the authorities in 
Sydney to take two sections of their tramways which are subject 
as nearly as possible to the same general and traffic conditions, 
and set them apart for a sufficient trial of the two systems which 
have been successful, viz., the ‘Thomson-Houston’ system and the 
‘electric accumulator’ system, provided, of course, there are—in 
the former case—no elementary objections to the use of the 
American overhead wire. To enable the authorities at Sydney to 
test these systems on three miles—twelve cars—each in the manner 
suggested, the capital expenditure required for the American— 
Thomson-Houston—system may be calculated at about £16,555, 
and for the Barking system about £14,718. 

** Assuming the American system to be preferred at the end of 
the trial, the additional] expense incurred in changing the Barking 
to the American system would be about £10,560, as follows :— 
Three miles of overhead wire at £1200, £3600; loss on displaced 
accumulators, say twelve cars at £300, £3600; additional motor 
per car as in American cars, twelve at £200, £2400. Contingencies, 
10 per cent., £960 ; total, £10,560. 

** Assuming the Barking system to be preferred at the end of the 
trial, the additional expense incurred in changing the American to 
the Barking system would be about £7920, as follows:—Loss on 
overhead wires, allowing one-third cost price for old materials, 
three miles at £800, £2400; cost of fitting accumulators and alter- 
ing cars, &c., twelve at £400, £4800. Contingencies, 10 per cent., 
£720 ; total, £7920. 

‘* Comparative results of much value would be obtained from these 
trials, and enable the authorities with perfect confidence to decide 
on the desirability or otherwise of converting the New South Wales 
tramways into electric tramways.” 








LAUNCHES AND TRIAL TRIPS. 





On the 17th inst. Messrs, Raylton, Dixon and Co. launched a 
steel screw steamer, the Tandil, which has been built to the order 
of Messrs. Arthur Holland and Co., London. The vessel is of the 
following dimensions :—Length over all, 287ft.; breadth, 39ft.; 
depth, moulded, 21ft. 3in., with a dead weight capacity of about 

tons. She is built on the web frame principle, having poop, 
raised quarter-deck, long bridge, topgallant forecastle, and fitted 
throughout as a first-class cargo boat. Her engines will be sup- 
plied by the North-Eastern Marine Engineering Company, Sunder- 
land, with cylinders 2lin., 35in. and 57in. by 39in. stroke. 

On Saturday last Messrs. Raylton, Dixon, and Co. launched a 
steel screw steamer of the following dimensions :— Length, over all, 
287ft.; breadth, 39ft. depth, moulded 21ft. 3in., with a dead- 
weight capacity of about 3300 tons, which has been built to the 
order of Messrs, Arthur Holland and Co., London. She is built on 
the web frame principle, having poop, raised quarter-deck, long- 
bridge, and topgallant forecastle, and is generally fitted as a first- 
class cargo boat. Her engines will be supplied by Messrs. The 


North-Eastern Marine Engineering Company of Sunderland, 


having cylinders 2lin., 35in., and 57in. by 39in. stroke. 
the ways the boat was named Dolores. 

On Monday last Messrs. Raylton, Dixon, and Co., cf Middles- 
brough, sent to sea the new screw steamer Paranagua, which has 
been built by them to the order of Cie. Chargeurs Réunis, of Paris 
and Havre. This vessel was built on the spar deck rule to obtain 
the highest class French veritas. Her dimensions are: Length 
305ft.; beam, 38ft.; depth moulded, 24ft. 6in.; and she is fitted 
with engines by Messrs. T. Richardson and Sons, of Hartlepool, 


On leaving 





which, we are informed, gave a speed on trial trip of over 12 knots, 





Fe 
———— 


After some hours’ steaming, we are informed, the Parana 
direct to Havre, whence she will sail for South America, 

On Saturday, the 19th inst., the Tyne Iron Shipbuilding Com 
pany, of Willington, Quay on-Tyne, launched a steel screw : 
which has been built to the order of Messrs. Thomas Stephens and 
Sons, of London, and named the Manuka. She is of the followin, 
dimensions, viz.:— Length, 260ft.; breadth, 36ft. 8in. ; depth loft 
3in.; and is built under Lloyds’ special survey to class 100 Al on 
the partial awning deck rule. This steamer has water ballast right 
fore and aft on the cellular system, and is fitted with all modern 
improvements for the rapid loading and discharging of cargo 
including large donkey boiler and four double cylindered steam 
winches, and has direct-acting steam windlass, steam steering gear 
and screw gear aft. The engines, which are to be supplied by 
Messrs. The Wallsend Slipway and Engineering Company, are of 
the triple expansion type, having cylinders 20in., 34in., and 54ip. 
by 36in. stroke, with two large boilers working at 160 1b. pressure, 

On the 21st inst. Messrs. Ropner and Son launched a steel screw 
steamer built to the order of Messrs. McNabb, Rougier, and Co, 
of Odessa, and named the Therese Heymann. Her dimensions arg 
as follows: Length over all, 302ft.; breadth, 39ft.; depth, moulded 
22ft. Gin, She has been built under the superintendence of Captain 
McNabb, of Newcastle, to the highest class at Lloyd's, and jg 
designed to carry 3600 tons dead weight. She has a break poop 
in which is fitted a handsome saloon, with accommodation for 
captain and officers, raised quarter-deck, long bridge extending to 
foremast, short well and T.G.F., cellular bottom for water ballast 
four steam winches, multitubular donkey boiler and steam steering 
gear ; being built on the web frame principle, her holds will give 
large stowage for cargo, and her outfit includes all the latest 
appliances for rapid loading and discharging. She will be fitted 
with triple-expansion engines by Messrs. Blair and Co., of 1000 
indicated horse-power, and two large steel boilers working at 
160 Ib. 

On Monday a large and handsomely modelled clipper stem screw 
steamer, named the Prodano, was launched from the building yard 
of the Blyth Shipbuilding Co., at Blyth. This vessel has been 
built for the Pinkney and Son’s Steamship Co., of Sunderland, 
Her leading dimensions are as follows :—Length, 326ft.; breadth, 
40ft.; and depth, 27ft. 9in. The vessel is built principally of steel, 
and has os double bottom for water ballast throughout, and 
is fitted with web frames, thus dispensing with hold beams and 
allowing cargoes of the bulkiest description to be easily stowed, 
The passengers’ and captain's staterooms and saloons are titted ina 
large house aft, and will be completed in a handsome manner, 
The engineers and officers are accommodated in a house on deck 
amidships, and the crew’s berths are provided forin the top-gallant 
forecastle. The vessel is fitted with all the latest improvements for 
the rapid loading and discharging of cargo. The spar deck of the 
vessel is sheathed with wood, and the main deck is of steel. The 
engines for this vessel are being made by the North-Eastern 
Engineering Co., of*Sunderland, cal will be placed on board imme- 
diately. The owners’ representatives, Messrs. T. Colling and J, 

rock, have superintended the work on the ship and engines. 

Messrs. Laird Brothers have just now approaching completion 
two torpedo gun vessels which they are building to the order of the 
Government of the Argentine Confederation. On the 22nd inst. 
the first of these vessels was launched from the Birkenhead Iron- 
works, and was named the Espora, after one of Admiral Brown's 
most distinguished officers in the War of Independence. The cere- 
mony was gracefully performed by Sefiora Garcia, wife of Captain 
Manuel José Garcia, of the Argentine Navy, who is now represent- 
ing his Government in Europe in the torpedo branch of the service, 
and under whose supervision the vessels are being built. In addi- 
tion to Captain Garcia there were present Captain F. Spurr and 
Captain Cabassa, of the Argentine Naval Commission, Captain 
Scott Brown, Captain Loqui, and Captain Betbeder, and other 
officers of the Argentine Navy, Captain A. Fernandez, of the Chilian 
Navy, and a large party of ladies and gentlemen. The Espora may 
be shortly described as being of the Rattlesnake type, but to have 
higher speed, lighter draught of water, and various structural 
improvements suggested by recent experience. Her length over 
all is 210ft. ; beam, 25ft.; depth, 13ft. 6in.; tonnage, old measure- 
ment, 615 tons, and she will be fitted with twin screws driven by 
two sets of triple compound engines, having a collective power of 
3250 horses, and supplied with steam at 1501b. pressure by four 
steel boilers of the coneties type. The hull is built entirely of 
steel, with a ram stem, and is divided into upwards of thirty water- 
tight compartments, and the coal bunkers are arranged to afford 

rotection to the machinery. Each set of engines and each pair of 
oilers are ina separate compartments. The armament will con- 
sist of Nordenfelt quick-firing guns, two 14-pounders mounted one 
on each side the forecastle, each commanding a range across the 
bow, and 75 deg. abaft the beam on its own side. One 8-pounder 
at after end of poop, having a range from 65 deg. before the beam 
on one side to the same on the other side. Two 3-pounders atthe 
fore end of the poop, each firing right aft and 70 deg. forward of 
beam, and two Gatling guns. Five torpedo tubes, one in bow and 
two on each broadside, fitted for discharging the new 18in. White- 
head torpedo, these vessels being the first to be fitted with this 
improved missile. 

On Saturday, 19th April, the steamer Kasara, built by the Ailsa 
Shipbuilding Company, of Troon, for the British India Steam 
Navigation Company, made her trial trip on the Firta of Clyde 
under favourable weather, and with a large company on board, 
amongst whom were Captain Hodgkinson, of the British India 
Company, Mr. Clarke, Marine Superintendent, Messrs. P. Wallace, 
A. McCreadie, and W. Carswell, of the Ailsa Company, Mr. Jack- 
son, of Messrs. Dunsmuir and Jackson, Mr. M. Hederwick, Glas- 
gow, Mr. Eben-Wallace, Mr. David Pollock, consulting naval 
architect, Glasgow. The Kasara, which had 800 tons of coal on 
board, steamed from Troon to the Gareloch, Lochlong, and back to 
the Ayrshire coast. The distance between the Cumbrae and 
Cloch Lighthouses was accomplished in fifty-eight minutes, being 
at the rate of 14°137 knots per hour. On the backward run the 
time taken to cover the distance was slightly more, but the average 
speed over the double run exceeded 14+1 knots ; a conspicuously 
successful result, when the limited length of the vessel and the 
fact of her being half loaded are taken into consideration. The 
speed guaranteed was 134 knots. The dimensions of the vessel 
are 240ft. by 34ft. by 17ft. 6in. to main deck, and 25ft. to 
shade deck. The engines, which are of the triple-expansion 
type, are by Messrs, Dunsmuir and Jackson, Govan, The cylinders 
are 25in., 40in., and 65in. diameter, by 42in, stroke. The revolu- 
tions averaged, on trial, 88) per minute, and the power a 
was over 2200 indicated. Steam is supplied from two large double- 
ended boilers working at a pressure of 1601b. per square inch. 
Both in the engine.room and throughout the vessel the appliances 
and fittings are of the most approved type. The vessel is substan- 
tially and most neatly fitted with saloon and state-room accommo- 
dation for twenty-six first-class and twenty-two second-class 

assengers, and is lighted throughout with electric light. The 
installation, which is on the return-wire principle, consists of 140 
lamps of 16-candle power fitted throughout the ship, including 
vassenger accommodation, engine-room, ‘tween decks, and cargo 
atches. The engine is of Chandler's double-cylinder make, and 
the dynamo is of the ‘‘ Manchester” ge Both are coupled 
together by a patent flexible coupling, and run in perfect silence 
at a speed of 380 revolutions per minute. The main switch-board 
is so arranged that it is impossible for anyone to short circuit the 
dynamo accidentally, or for any one but the party in charge to 
interfere with the lights. The cargo hatches are supplied with 
clusters of eight lamps each, while the engine-room anc captain's 
room, besides the ordinary lighting, are supplied with portable 
hand lamps. The entire work has been carried out under the 
superintendence of Mr. P. Fergus, Messrs. Harvie and Co.’s repre- 
sentative. The Kasara is the fifth vessel built for the British 


Ua Went 


steamer 


India Company, and they have orders on hand for other three 
steamers of a like description, 
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qHE IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

s week remains in a quict position, nothing having 
ed to alter the languid state of things which has now for 
ale past prevailed. Iron and steelmasters are hoping that 

a may be found to have touched bottom, and that before very 
— —_ hope to experience a recovery. But at present, at 
long a such a prospect is not at all immediate, and with regard 
pay Re ‘who fancy that a little better state of things is beginning 
to prevail, 1 am afraid that of such opinions it can only be said the 
"4h ig father to the thought. Nor is the position in the mills at 
MF ndered more confident by the announcement this week of the 
: oak for further great restriction among the ironmasters of the 
peer Coast. That there should be twenty-nine furnaces 
idle in that district is not an encouraging state of things. 

The condition of trade is fairly well emonstrated by the state 
of the labour market just now. There is upon a small scale 
beginning to be a repetition of the lack of employment which has 
in the past characterised some of the worst periods of inactivity in 
the Midland iron and steel trades. Owing to scarcity of orders, 
several sheet mills have had to be closed ; the consequence being 
that the ironworkers in this locality who are without occupation 
number several hundreds, Makers, of course, cannot afford to 
keep the men on for an indefinite time when no orders are comin 
to hand, and the only course which is open to them is that which 
they have already taken, namely, to tell the operatives that for the 
present, at any rate, there is no work for them to do, but pro- 
mise that when new business comes in they shall immediately 
have the advantage of it by being sent for again. It is to some 
extent a hopeful sign that these promises have this week been 
fulfilled in the case of two large works in the district, orders 
having come in which will enable part of the mills to once more be 
set going. On Tuesday night, for example, a number of the 
puddling furnaces at Bromford Ironworks, West Bromwich, were 
re-started, and some of the mills at the same works were also set 
ewith regard to the condition of the unemployed, steps are now 
being taken in Wolverhampton and the immediate locality to 
afford relief, committees of philanthropic persons in the east end 
of the town, where the ironworks are mostly situated, have been 
formed, and distributions of provisions have taken place. The 
cases have been personally investigated to prevent impositions, and 
in some instances employment has been obtained for some of the 
men which would not have been forthcoming had it not been for 
the committee’s efforts. It is hoped that the necessity for relief 
will be only temporary ; but business is in so low and irregular a 
condition at present that any prophecy upon this point would be 
quite useless. ‘ : 

Marked bar makers, who some time ago were fairly well off for 
orders, are now complaining of want of business, The general 
standard is maintained at £9 10s., with the Earl of Dudley’s 
L.W.R.O. brand 12s, 6d. above this price. Messrs. Barrows still 
quote £9, and J, Bradley und Company’s S.C, crown bars remain 
at £10 10s. Unmarked bars can be bought at £7 7s. 6d. to £7 10s., 
and merchant sorts at from £8 to £8 10s. 

In the galvanised sheet trade things still remain quiet. There 
is perhaps a slight improvement upon the week, but not such as to 
greatly alter the stagnation which has been prevailing in this 
department now for some time past. Tube strip is in fairly good 
call at £8 5s., and hoops are £8 10s. 

Many of the pig iron producers could do with a good deal more 
work than they are at present in receipt of, very little business 
being noticeable at date in this department. Part mines are quoted 
about 55s. to 57s. 6d., and cinder sorts about 10s. below these 
figures. Midland descriptions—Derbyshire, Northampton and 
Lincolns—are in only poor request at from 57s. 6d. to 60s. 

The steel makers are, comparatively speaking, busier than the 
ironmasters, beingin receipt of considerable inquiries for engineering 
sections for railway extensions, bridge and roofing work, and other 
classes of constructive engineering. Basic steel angles are still 
quoted about £8 to £8 5s. 

Iu the general engineering and machinery trades of the district 
business is fairly satisfactory, and varies a good deal according to 
the class of s manufactured. For example, makers of iron- 
works’ machinery, such as mills used in the corrugated galvanised 
sheet trade, are complaining that the depression in this last- 
mentioned branch is affecting them seriously. Machinery for 
making galvanised buckets and some other goods of a similar 
description is also just now at a discount as far as demand goes. 
On the other hand, the activity at the collieries is resulting in good 
orders for colliery pumps, In the pump trade business is better 
than might be expec’ for the foreign markets, including also, 
strange to say, South America. 

The edge tool trades are in a fairly satisfactory condition, but 
more orders could well be undertaken. The general hardware 
trades remain in a quiet state. Whilst the existing depression in 
the iron trade enables manufacturers to obtain their iron and steel 
supplies upon favourable terms, they would yet much rather see 
metal a little dearer if such a state of things were accompanied by 
that general trade prosperity which usually seems to exist in con- 
junction with activity in the iron trade proper. It is not of much 
advantage to hardware manufacturers to be able to obtain their 
working-up material at a cheap rate if they have not much demand 
for the finished goods, and this is about the position at present. 

_ The offices of the South Staffordshire Mines Drainage Commis- 
sion have this week been removed from Wolverhampton to Trindle 
House, Dudley. The removal illustrates the change which has of 
late years taken place in the colliery trade of the district. For the 
last seventeen years the head-quarters of the Mines Drainage Com- 
mission have been at Wolverhampton ; but during the latter part 
of that period the centre of activity as regards coal-winning has 
changed to Dudley, and it is now more convenient for the Com- 
missioners to be in the centre of their work; hence the removal. 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THERE is no improvement in the unsatisfactory outlook through- 
out all branches of the iron industry to which I have referred in 
abate reports, but, if anything, the general tone of depression 
comes still more acute, and in many quarters there is a disposi- 
tion to take a very despondent view with regard to the future. 
An extraordinary and at the same time unsatisfactory feature is 
that, notwithstanding the very large quantity of iron now being 
taken out of the warrant stores, owing to the wide margin between 
the price of warrants and makers’ quotations, this in no way arrests 
the persistent downward movement in the warrant markets, and 
makers who have hitherto been holding out with considerable firm- 
hess are now being compelled to follow the steadily receding prices 
without obtaining any corresponding relief in lessened cost of pro- 
duction. For pig iron makers especially the outlook daily becomes 
more and more serious; business is only practicable at consider- 
ably below the actual cost of production, and there is little or no 
prospect that either in wages or in the cost of fuel and raw material 
they will be enabled to obtain anything like sufficient reductions to 
place them in the position of making iron under remunerative con- 
ditions. The principal iron using industries continue well engaged 
on work in hand, but new work is now coming forward only in 
limited quantity, the utter collapse in the iron market having 
apparently letely shaken confid all round, and the belief 
seems to prevail that ever thing must now get back to something 
like the old low prices. Necessarily this has the effect of checki 
the placing out of new work wherever it ean be held back, and wee 
by week the further downward movement in prices seems only:to 








strengthen the conviction that the lowest point has by no means 
nd been reached, and to justify the policy of waiting which has 
en so largely pursued since the commencement of the year. 

The Manchester iron market on Tuesday was only moderately 
attended, and there was again almost a complete absence of 
business either in pig or finished iron, Any buying that goes on is 
confined to the merest hand-to-mouth requirements, and any 
transactions put through are mostly either in warrants or cheap 
second-hand parcels. For pig iron it is scarcély possible to quote 
any really definite figure based upon actual business, prices all 
through being so weak and irregular that it would be difficult to 
say within a couple of shillings per ton what sellers would take for 
any particular brand, Makers’ quotations remain re nominal, 
but in most cases they are open to entertain offers. For Lanca- 
shire pig iron, makers still quote on the basis of about 57s. 6d., 
las 2, for delivery equal to Manchester. District’ brands are 
quoted at about 57s. 6d. to 58s. for Lincolnshire, and about 60s. to 
62s. 6d. for Derbyshire, less 24, delivered here; but at the above 
figures, both local and district makers are quite out of the market 
as compared with the relatively lower prices at which outside 
brands are obtainable, these being offered through second hands 
at figures which have no relation whatever to makers’ quotations. 

Good foundry brands of Middlesbrough are to be bought for 
delivery over the next two or three months equal to Manchester at 
about 55s, to 55s. 6d., net cash, whilst Eglinton can be bought at 
the Lancashire ports at about 51s. to 52s., and delivered equal to 
Manchester at about 56s. to 56s. 6d. net cash. 

Hematites still meet with little or no mquiry, and prices are 
scarcely quotable; for good foundry brands delivered in the Man- 
chester district, 72s. 6d., less 24, is now the full average price; and 
even for the best qualities this figure has been found unobtainable. 

The manufactured iron trade, so far at least as local makers are 
concerned, is in a complete state of stagnation, and many of the 
forges are only being kept very partially employed. This is not 
so much because of any want of orders on the books, but in a great 
measure owing to the inability of manufacturers to get their cus- 
tomers to take deliveries on account of contracts, whilst in addi- 
tion there is an absence of any new business coming forward, For 
delivery in the Manchester district, quoted prices are on the basis 
of about £7 10s, to £7 15s. for Lancashire, and about £8 per ton 
for North Staffordshire bars; but for prompt specifications, makers 
in most cases would be open to entertain offers. 

In steel plates there is a continued absence of any offers coming 
upon the market either from boilermakers or shipbuilders, and 
prices are very irregular, with a further substantia] downward 
movement. For steel boiler-plates delivered in the Manchester 
district local makers, and also the leading Scotch makers quote 
£9 10s, per ton, but they are not selling at this figure, and steel 
boiler-plates from other districts are offering at as low as £8 15s. 
per ton. For steel ship-plates Scotch makers now quote £8 7s. 6d. 
for delivery, ex-steamer Liverpool, but even at this figure they are 
considerably undersold by makers in other districts who are 
offering steel ship-plates delivered at about £7 15s. per ton. 

The various branches of engineering continue well engaged on 
orders in hand, but a decided quieting down as regards new in- 
quiries is reported. In the shipbuilding industries the falling off 
has been specially marked, the shipbuilding yards on the Mersey 
having booked no new work of importance since the commence- 
ment of the year, whilst marine engineers are also necessarily in 
receipt of very few new orders. 

One of the new automatic vacuum brakes has during the past 
week been tried by the Manchester, South Junction, and 
Altrincham Railway on the line between Manchester and Bowdon. 
This brake is Messrs. Gresham and Craven’s well-known type of 
vacuum automatic, and was fitted to a train composed entirely of 
new carriages. The results of the trial were satisfactory, 
the brake, which can be controlled by both guard and driver, 
enabling the train to be brought to a stand within its own length 
when going at the rate of sixty miles an hour, with steam on 
at full. 

In the coal trade a moderately steady business is reported gene- 
rally, but for all descriptions of round coal there is a quieting 
down in the demand, not only for house-fire qualities, but also for 
steam and forge coals, which are in lessened request owing to the 
depression in the iron trade. Engine classes of fuel still meet with 
a ready sale generally, and although supplies are perhaps here and 
there more plentiful, prices are well maintained at late rates, any 
easing down being confined practically to round coals, which here 
and there give way a little upon list rates. At the pit mouth best 
house-fire coals still average about 12s, to 12s. 6d.; second qualities, 
10s. 6d. to 11s.; common house-fire coals, 9s. 6d. to 10s.; steam and 
forge coals, 9s. to 9s. 6d.; burgy, 8s. 3d. to 8s. 9d.; best slack, 
7s. 6d. to 8s.; and ordinary qualities, about 7s. per ton. 

For shipment there is not more than an indifferent demand, and 

rices are rather easier; steam coal, delivered at the ports on the 
Mersey, being obtainable at about 10s. 6d. per ton. 

Local-made cokes are in steady demand at late rates; best 
foundry cokes fetching 20s., and ordinary descriptions lds. to 16s, 
at the ovens per ton. 

Barrow.—The business doing in hematite pig iron is on a small 
scale, and the market showssigns of increased depression this week. 
There is but a poor demand for either Bessemer or ordinary Fad 
ties of pig iron, and as a consequence the tendency is in the direc- 
tion of still lower prices. Hematite warrants have reached 53s. 6d. 
per ton, but makers are quoting 60s. to 65s. nominally for mixed 
numbers of Bessemer quality, net f.o.b., and as the cost of making 
iron ranges from 59s. to 60s., it is evident that makers are still 
unable to meet the market. A decision was come to by the 
West Coast makers this week to further restrict the make of 
pig iron by blowing out additional furnaces. At present it 
1s proposed to blow out four furnaces in addition to the five 
which were arranged to be blown out some timeago, At Moss Bay 
a furnace has been blown out this week, and another is to follow; 
this will leave only one in blast, and that is engaged in the smelt- 
ing of spiegeleisen. At Lowther some of the furnaces are to be 
blown out, and also at the West Cumberland Works. Similar steps 
are to be taken by iron makers throughout the district, so that by 
the blowing out of furnaces, or the damping down of furnaces, the 
value of pig iron in the market may be tate de to such a position 
as will yield a profit to the producer. This can be done, on the one 
hand, by improving the value of warrants, or by decreasing the 
cost of raw material. The cost of making iron at present is, 
roundly, 60s. per ton. Makers are quoting 60s. to 68s. per ton 
nominally, and hematite warrants are being sold at 53s. 6d. Stocks 
have been decreased during the week to the extent of 8605 tons, 
being a reduction since the beginning of the year of 32,472 tons. 
The stock of warrants now stands at 349,170 tons. 

In the steel trade there is practically very little being done. 
Orders are very few in number, and they represent but a small 
bulk on the aggregate. The price of steel rails has been depre- 
ciated to £5 per ton, and plates and angles for shipbuilding pur- 
poses have been reduced to £7 5s, for plates and £6 15s. for 
angles. 

Shipbuilders and engineers are very busy, and although the 
demand for new tonnage is very quiet, they are hopeful of some 
good orders. 

Iron ore is easier in tone, and 11s, 6d. to 16s, is the value of 
ordinary samples, net at mines, 

Coke is easier, and sales are noted at 21s. per ton, but the 
average price is 25s. delivered for East Coast qualities, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A VERY gloomy feeling pervades iron circles. Pig iron makers 
find that customers have largely over-bought, and there is difficulty 
in preventing accumulations of stocks. Complaint is not heard of 
the trade of the country generally, and a heavy weight of raw 





material must be required to complete the engagements of large 
firms, to say nothing of new orders coming in. But the difficulty 
is that even those who need supplies hold their hands. They are 
naturally reluctant to purchase on a falling market. An improve 
ment is looked for, but there is little expectation of prices rising to 
the point attained at the beginning of the year. Unless there is 
an early increase in the demand, some furnaces will have to be put 
out of blast. Lincolnshire and Derbyshire forge are now quoted 
in this district at 55s. to 60s. ; No. 3, 57s. to 62s. 6d. per ton; bars, 
£8 ; sheets, £9 10s.; hoops, £8 10s. to £9. Scotch pig iron war- 
rants have slightly improved, but there is a wide difference 
between makers’ and warrant prices, and warrants are therefore 
being more freely purchased. The values of coal and coke are 
steadily falling. Pte aero fuel is considerably easier, and 
the demand for this class of fuel, as well as for household sorts, is 
light compared with six weeks ago. 

In the Bessemer steel trade, although there is a fair amount of 
business, consumers are only purchasing from hand to mouth, the 
drooping market discouraging the placing of large contracts. 
Bessemer billets are making £8. Large railway contracts, which 
are daily expected, must make trade a little better, particularly if 
the hematite market would become firmer. 

Agricultural implements have been in good demand during the 
past month. While the home market is good, theze is also more 
doing with the Continent and Australia. The go-ahead colonists 
are rapidly adopting the latest mechanical appliances for saving 
manual labour. There is less doing in the sickle trade, which was 
at one time an immense business in these parts. In France, where 
the allotments of land are much smaller than in other countries, 
the sickle is still in request. 

The Earl of Carlisle, in opening the Ruskin Museum at Sheffield, 
last Thursday, said he understood that artistic ironwork, such as 
was to be seen in the Weston Park Museum, was not now made in 
Sheffield. Mr. H. Longden, of the Phoenix Foundry, Sheffield, 
writes to say that his firm has for years past produced fine work of 
this kind freely wrought. He instances the whole of the ironwork 
for St. Augustine’s Church, Pendlebury, Manchester; iron screens 
or gates for St. Barnabas’ Church, Pimlico, London; for Eastham 
Church, Cheshire; for Clumber Church, Notts.—just built by the 
Duke of Newcastle; for St. Clement’s Church, Bournemouth; St. 
John’s Church, Torquay; the Children’s Hospital, Finsbury, 
London, &c. Messrs. J. C. and J. 8. Ellis also write in correction 
of the noble Earl, mentioning, among other works, the beautiful 
entrance gates to Norfolk Park, made by the firm from designs of 
Messrs. M. E. Hadfield and Son, architects, of Sheffield, for the 
Duke of Norfolk. Before leaving Sheffield, the Earl visited the 
Atlas Works, where he witnessed the forging of a large shaft by 
the 5000-ton hydraulic press, the manufacture of tires, and the 
Bessemer process. 

The abolition of the silver duties has come as a surprise and 
disappointment to Sheffield silversmiths. Both here and in London 
the trade were against change. As sensible men, however, they 
accept the inevitable, and are now urging for reform in procedure. 
Mr. Frederick Sibray, Fitzwalter Works, Sheffield, is again to the 
front. I mentioned last week his objection to good plate being 
sacrificed along with bad. In one of the local papers he is urging 
a uniform stamp for silver-plate. It seems there is one mark for 
Sheffield plate, and another for London ; that many people prefer the 
London mark, and thus our plate goes up in large quantities to 
London to be assayed. In the same paper Messrs, J. Thredder, 
Son, and Co., of London, point out a new peril. All foreign plate 
when assayed is marked precisely the same as English, with the 
mere addition of the letter F. Hitherto foreign competition has 
been kept down by foreign plate having to pay the duty on impor- 
tation, but upon exportation or being returned to the country of 
its production no drawback was allowed. These difficulties are 
now removed by the repeal of the duty. It is contended that the 
letter F is not sufficient to distinguish foreign from English plate. 
The London house propose that the Queen’s head, which is now the 
accepted symbol that the duty is paid, should be retained on 
English plate only, and omitted from the foreign. As they cleared 
and shipped for drawback 87,771 ounces, this firm appears entitled 
to be heard on the subject. 

Mr. C. Stuart Wortley, M.P. for the Hallam Division of Sheffield, 
has returned to London after the successful conclusion of his mission 
at Madrid. The effect of the resolutions arrived at by the Indus- 
trial Property Conference is most important for English, and 
petty for Sheffield, commerce. France, Spain, Portugal, 

razil, Tunis, Sweden, and Norway, have agreed to combine 
against false marking, by seizing such goods on importation into 
each of the several States. If in any State there is no power of 
seizure, the importation of the article is to be prohibited. A seller 
may still advertise his name or address on foreign-made products, 
but in that case the name must be accompanied with a precise 
indication, in visible character, of the country or place of manu- 
facture or production. These provisions closely resemble those of 
the Merchandise Marks Act. They are distinctly in advance of 
the resolutions adopted at the Paris Conference in 1883 and at 
Rome in 1886, as the step is now compulsory. It is no longer 
allowed that the goods ‘‘may” be seized, but it is decreed that 
they ‘‘shall” be seized. Italy and Holland voted against the 
arrangement, Belgium and the United States abstained, but the 
latter are expected to fall into line with the majority later on. 

The intimation that the Bessemer gold medal of the Iron and 
Steel Institute is to be presented this year to Mr. W. D, Allen, of 
Sheffield, has given much satisfaction locally. Mr. Allen, who was 
for many years managing partner in the firm of Henry Bessemer 
and Co., Bessemer Works, Carlisle-street East, is now chairman of 
the limited company into which the firm has been converted. His 
honour is a well-deserved recognition of the valuable services he 
rendered in the early introduction of Bessemer steel. 

The ivory sales now proceeding in London give promise of 
making higher values than ever for the qualities used in the Sheffield 
trades. 

Mr. Abram Brooksbank, head of the firm of Abram Brooksbank 
and Co., Malinda Works, Sheffield, largely engaged as merchants 
and manufacturers in what are known as the Sheffield staple 
trades, died suddenly in a London hotel on Monday morning. 
Mr. Brooksbank, who was an alderman of the borough, and has 
served as mayor, was one of our leading public men, and ranked as 
a clear-headed, far-seeing public man. He will be greatly missed 
in the corporation. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade is still in an unsatisfactory con- 
dition. Prices continue to fall, which, as usual, has the effect of 
making buyers hold off, rather than otherwise. There are as yet 
no signs that the lowest point has been reached. But few sales 
have been made during the past weel:, and the prospects of pro- 
ducers are by no means bright. The iron market held at 
Middlesbrough on Tuesday last was well attended, but little or 
nothing was done in the way of business, even though prices were 
again reduced. No. 3 G.M.B. was offered by merchants at, for 
prompt delivery, 45s. 6d. per ton, which represents a decrease of 
7s. 6d. this month, and of nearly 20s. since the beginning of the 
year. Makers have not sold anything for some time, and most of 
them are fast working off their old contracts. They are now 
quoting 50s. per ton; but no buyers will give so high a price, 
except under very special circumstances. 

Cleveland warrants are obtainable at about the same price as 
Scotch, business having been done at 45s. per ton. 

The stock of pig iron in Connal and Co.’s Middlesbrough store is 
still diminishing. The quantity held on Monday last was 135,988 
tons, or 3371 tons less than a week previously. At Glasgow there 
was a decrease of 9182 tons. These facts do not, however, 
strengthen the market, as might be expected, inasmuch as it is well 
known that makers are adding considerably to their stock. 
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Shipments are tolerably good, 54,945 tons of pig iron having been 
sent from Middlesbrough between the 1st and 21st inst., as against 
38,936 tons in the corresponding portion of March. 

The finished iron trade continues slack, scarcely any fresh orders 
being forthcoming. Specifications are difficult to obtain, and at 
some works the mills have occasionally been laid off for want of 
them. Prices are tending downwards, a further reduction having 
been made on Tuesday last. Ship plates are now offered at 
£6 7s. 6d. per ton; common bars at the same; and angles at 
£6 2s. 6d. free on trucks at makers’ works, less 2} per cent. discount. 

Of the steel trade no better report can be given. Heavy rails 
have fallen to £5 7s. 6d., and plates to £7 7s. 6d. per ton. 

The agitation of the railway servants in the North-Eastern dis- 
trict seems likely to terminate peaceably. The men’s secretary has 
received an official reply from Mr. C. N. Wilkinson, secretary to 
the railway company, to a further application that what is called the 
“Darlington programme” should be conceded inits entirety. Mr. 
Wilkinson says that the directors have no intention of departing 
from their deliberate decision on the subject, as communicated to 
the deputation on the 4th of January last. Since they received the 
first deputation sent to them on the subject, the heads of depart- 
ments have dealt very liberally as instructed with the claims made, 
by advances of wages and concessions as to hours of labour and 
of overtime. The directors are convinced, notwithstanding the 
arguments brought forward by the last deputation, that the con- 
ditions of railway service are of such a varied character that it is 
impossible to make the hours of service uniform in every grade. 
They are therefore not prepared to accept the programme put 
before them in its entirety; and adhere to their former resolution, 
that the question of wages and terms of service of different ranks 
must be dealt with by the heads of the various departments con- 
cerned. The question of Sunday labour has received and will 
continue to receive attention, with a desire to reduce it as far as 
possible. 

“It is generally thought that in view of the length of time which 
‘his agitation has been in progress, the reasonable and substantial 
concessions which have been made, and the circumstance that the 
advancing tide of railway prosperity seems now to have turned, 
the men will be content with what they have got, and will now 
cease their agitation. Meanwhile, the public have been saved 
from the calamity of a cessation of railway traffic, which seemed 
imminent a few months since. Great credit is due to the directors 
and their officials for the patient and conciliatory way in which 
they have dealt with and overcome a difficulty of no ordinary 
character. 

The freight market continues very dull, and unless a change 
occurs before Jong, it is probable that steamers will once more be 
laid up in the various north-eastern ports. Of course, the ones 
which cease to run will in the first instance be those which have 
not the most modern engines, or which are too small or otherwise 
unfitted for carrying cargo at minimum freight. Once again 
attention is being turned by those responsible for the management 
of shipping to economy in working expenses. As the value of 
shipping property is falling, the amount of insurance will in many 
cases admit of a substantial reduction. Fuel is also tending down- 
wards, and this will assist materially as regards bunker coal. 
Sailors’ wages still remain high, and the men are looking rather 
for higher than lower rates. At South Shields their union has 
a resolution to the effect that the wages of seamen and firemen shall 
in future be £4 15s. per month, and this is intended to apply to all 
vessels trading from the Tyne. Until some vessels are laid up, 
and the supply of seamen is once again obviously in excess of the 
demand, it is scarcely likely that the labour in working vessels will 
admit of a reduction. 

The receipts of the North-Eastern Railway Company during last 
week show a decrease as regards every department. Under the 
head of passenger traffic £1313, under merchandise and cattle 
£4997, under minerals £187, and under dock dues £210 less were 
earned than in the corresponding week of last year. The total 
diminution last week was £6707, though for the half year there is 
an increase of £145,519. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a further decline in prices in the Glasgow warrant 
market in the early part of the week, which turned out to be 
largely in consequence of the necessity for realising the holdings of 
two speculators who had failed to meet their differences, and left 
their brokers rather severe losers. When this iron had been dis- 
posed of, the market rallied to some extent, but there is still a 
great want of strength init. There appears to be a growing im- 
sression, however, that a more steady condition of the market may 

reached ere long. 

The past week’s pig iron shipments were comparatively large, 
amounting to upwards of 11,000 tons, compared with 8393 in the 
corresponding week of 1889. Of the total 6628 tons were shipped 
coastwise, and there were despatched to the United States 250 
tons; Canada, 115; Spainand Portugal, 250; France, 55; Belgium, 
147; Italy, 230; Germany, 1705; Holland, 855; Russia, 30; and 
to other countries, 325. 

There are still large withdrawals of pig iron from Connal and 
Co.’s Glasgow stores, last week’s reduction amounting to upwards 
of 10,000 tons. One furnace has been put out by Messrs. Merry 
and Cuninghame, and the total number now blowing in Scotland is 
eighty-seven, compared with eighty-two in the corresponding 
week of last year. There are fifty furnaces producing ordinary 
pig iron, twenty-nine hematite, and eight basic pigs. 

A further reduction has been made in some of the high-priced 
special brands to the extent of Is. to 1s. 6d. per ton:—Free on 
board at Glasgow, Gartsherrie No. 1 is quo at 65s. per ton; 
No. 3, 60s.; Summerlee, 68s. 6d. and 63s. 6d.; Langloan, 69s. and 
62s. 6d.; Coltness, 69s. and 62s.; Calder, 69s. and 60s.; Clyde, 
63s. 6d. and 55s. 6d.; Carnbroe, 47s. 6d. and 47s.; Monkland, 
47s. and 46s. 6d.; Govan, 47s. and 46s. 6d.; Glengarnock, at 
Ayrshire ports, 69s. and 60s.; Eglinton, 48s. and 47s. 6d.; Dal- 
mellington, 60s. and 58s.; Shotts, at Leith, 68s, and 64s.; Carron, 
at Grangemouth, 73s. 6d. and 65s. 

The price of forge iron is still high in proportion to that of other 
qualities. 

During the past week there was shipped from Glasgow loco- 
motives to the value of £11,170, of which £8000 went to Madras, 
and £3170 to Bilbao; sewing machines, £9214; machinery, 
£10,700, of which £5390 was for shipbuilding purposes at Bilbao ; 
general iron manufactures, £46,350. 

The malleable iron trade continues in a very unsettled state. 
The works are in some cases only but moderately supplied with 
orders, and the fear is that they may soon have generally to goon 
short time, so poor is the inquiry. Ithas been reported on ’Change 
that common bars have been purchased at only a trifle over £6, 
but the makers state that they are not open to take orders under 
£6 15s., less 5 percent. discount. It is reported that a good deal 
of work is expected to be placed soon for the colonies and else- 
where, but which is held back in the meantime until the market 
assumes a more settled position. The higher grades of bars are 
stated not to have been done under £7 15s., less 5, even for 
shipment. English hoops are quoted for delivery here at £8 10s., 
less 2} ; the price of Scotch hoops being given at £8 15s, to £9, 
less 5 per cent. 

There is as yet very little fresh work available in the steel trade. 
The principal makers have still good contracts in course of execu- 
tion; but they are prepared to accept forward orders at greatly 
reduced prices. It is not easy to obtain accurate quotations, but 
ship-plates may be quoted at about £7 10s. to £8; boiler-plates, 
£8 10s. to £9; bars, £8 ; and angles, £7 5s., all less 5 per cent. 
discount for delivery in the Glasgow district. 

There is a fair amount of activity in the coal trade. Indeed, in 


present to be decidedly busy. There is at the same time some 
appearance of slackness here and there. ‘The household coal 
season is at an end, and the demand for main coals has become 
restricted on account of the quietness in the export trade to the 
Mediterranean. For the Baltic, on the other hand, the inquiry is 
good. It is principally Ell coal that is shipped there, and the 
prices of it are firmer than those of other qualities ; yet Ell now 
sells at 6d. to 9d. per ton below the rates current a week or two 
ago. All other qualities are reduced in price. The prices, f.o.b. 
at Glasgow, are :—Main coal, 9s. to 9s. 6d. per ton ; splint, 10s. 
to 10s. 6d.; ell, 10s. to 10s. 3d.; and steam, 10s. 9d. to lls. 3d. 
Ayrshire coals sell f.o.b. at the local ports at about 9s. 9d. per ton. 

The price of dross is lower, and consumers find it much more 
easy to obtain full suppplies. Coke sells at about 3s. per ton under 
the highest prices, which were those ruling in February last. 

The colliers are now taking up the attitude of preserving the 
wages they are already receiving, rather than agitating for an 
advance. 

Mr. Robert Forrester, of Roughrigg Collieries, Slamannan, has 
obtained from the authorities at a the contract to sup- 
ply the bulk of the first instalment of 22,750 tons of coals required 
in the ensuing twelve months for the use of the Danish State 
Railways. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I was in the neighbourhood of Newport a few days ago, and 
failed to see any marked signs of depression, such as the peti- 
tioners to the Great Western Railway for reduced rates make out. 
Coastwise clearances of coal are certainly not large, but iron exports 
have been good and imports fair, and a tolerable bulk of trade is 
being done. The port has its future yet. The Taff, Barry, and 
Swansea Bay and Rhondda have now their day, or the latter will 
directly—the railway opening next month—with the Rhondda 
coals; but, as I have repeatedly observed, there are the great 
virgin coal tracts of Monmouthshire, which will assure a prosperity 
to Newport when the others are flagging. Newport at present 
seems extending in all directions, and with its improved and 
central railway arrangements, and lower coal measures, must soon 
come to the front in. Coastwise shipments last weel: were 
nearly 20,000 tons. ere is still some degree of lull in the coal 
trade, and prices have not regained the point they were at a few 
weeks ago. The drop in price in best steam coals is from 6d to 9d. 

r ton. 

PeThe ruling prices on Change at Cardiff this week were as fol- 
lows :—Best steam, 14s. 9d. to 15s.; seconds, 14s. to 14s. 3d.; small, 
8s. to 8s. 6d. Small, it will be seen, has run down very much of 
late, having been up as high as 10s. 6d. In house coal the decline 
has set in, although coalowners are trying to convince themselves 
that it is yet some distance off. The latest prices are:—No. 3 
Rhondda, 14s.; and small, 13s. 6d. 

There is one singular feature about the steam coal trade, and that 
is, the steady maintenance of business at Barry Docks. The fact 
that Barry sent away over 74,000 tons of coal last week somewhat 
supports the prophecy of one of the Ocean Company, that the point 
soon to be reached is 100,000 tons. We shall see what the Swansea 
Bay and Rhondda line will do in lessening these anticipations. It 
is very likely that they will be considerably modified. 

e annual return of the working of coal on the Merthyr union, 
which includes some of the larger collieries, has just been published 
and is of considerable interest. It shows that Messrs. Crawshay 
Brothers indicate a iderable i in quantity, and also the 
Plymouth Company, but the Dowlais Company has decreased over 
10,000 tons on large coal, and Harris's Navigation, thedeepest colliery 
in South Wales, shows a decrease of 23,192tons. Upon the Lauva- 
bon seams there is alarge increase. The Powell Duffryn Company 
show an increase of 14,184 tons ; Nixon, Taylor, and Co., turned out 
370,580 tons, or an increase of 2107 tons. These collieries since 
the death of the late managing agent have been placed under the 
judicious government of Mr. Bell. 

A wise and humane step was taken a few days ago at Cardiff. 
The fine German liner the Stuttgart, loading at the Roath dock, 
was given up to the inspection of the public on Sunday, and all 
“offerings” given over to the Llanerch and Morfa funds, 

I am pleased to chronicle another illustration of the merits of 
Dowlais steel in the form of another fine screw steamer, which was 
successfully launched at Cardiff on Saturday. This was the May- 
field, built by the Bute Shipbuilding and Engineering Co. er 
dead-weight was 3850 tons ; engines of the now usual triple-expan- 
sion type ; cylinders 23in., 364in. and 62in. with 39in. stroke. The 
whole of the steel was from Dowlais Works. 

It is firmly believed that the starting of the new Dowlais fur- 
naces at Cardiff will open a big era in Cardiff shipbuilding, and 
that the achievements of the Bute are only slight premonitions of 
the future. 

About fifty horses of the Dowlais collieries have been attacked 
with influenza, and the Tunnel pit and Longwork collieries have 
suffered in lessened output. 

The iron and steel trades continue depressed, and in the require- 
ment of steel bar alone there has been a marked diminution in 
orders. In merchant bar and in rails especially requirements are 
but few, and if a certain amount of vitality is shown at the steel 
works it is more due to past orders and present stocking than any 
increase in demand. In the face of this some shares are looking up. 
Rhymney shows better, but Tredegar has declined slightly, and 
Ebbw Vale has not regained the figures it held a short time ago. 

It rather reflects upon the intelligence of the working man that 
at such a time an application should be made for an advance of 
wages. I see that this week the moulders of an ironworks at 
Swansea have demanded 10 per cent. advance. This was at once 
refused. 

On 'Change at Swansea this week a more hopeful feeling 
prevailed, though makers and buyers failed to come together to do 
much business. The cost of raw material is slightly less. Cokes, 
for instance, are as low as 20s. to 22s. 6d. Pig iron is at 44s. 10d. 
Tin-plate makers quote cokes at 13s. 9d. to 14s,; Bessemers to 
14s, 3d., and Siemens to 14s. 9d. Buyers are holding aloof at these 
figures, and makers threaten that when their books are cleared 
they will close the works. Block tin has got up to £2 per ton. 

A regular stop week is being arranged for the first week in May. 
Iron and steel quotations are as follows :—Welsh bars from £7; 
steel rails are offered from £5 10s., wr light from £6 15s.; 
tin-plate bars are at £7 15s.; Siemens, £5 2s. 6d. 

ost industries show a slight falling away in buoyancy. Patent 
fuel is at 15s. 6d. Pitwood keeps at 18s. 

Some amount of mischief appears to be brewing amongst the 
tin-plate workers. Mr. John Burns has been invited down to 
address several public meetings. 

A steel rope broke at a colliery in the Forest of Dean this week, 
causing the death of one man. A large number of quarrymen in 
the Forest of Dean are out on strike. 

I am glad to note that the Cambrian Railways are looking well 
in the market. A good season may be anticipated, for which all 
reparations will soon be made. e connection with the Brecon 
7“ and new direct linking with the South Wales industries has 
been a most successful step. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 
THE general aspect of business in the iron and connected trades 
over here has not only not brightened since last report, but, to a 
certain extent at least, even lost some of its quiet and steady firm- 
ness, Owing to the unceasing working of the agitators, a feeli 
of unrest and insecurity is kept up with masters and men, whic! 





comparison with other branches of trade, this one may be said at 


—————————— 
really serious and violent character have as yet been c 
comparatively small district in Austria, where military pe toa 
had to be called for, without, however, proving capable te 
down the revolt. From previous experience it has = ting 
too clear that all these movements are ‘acted to order,” and a 
they are set off, now in this place and now in that, as’a kin pd 
ballon essai, but always under direction. As the 1st of Men 
draws near, desperate efforts are being made by the leaders of th 
axitation to gain the day, = with it the further objects of Social, 
ism. ut it is to 0 ne rest of the worl c 
asleep the while. has not been 
In Silesia the quietness on the iron market has inc 
course of the week. Negotiations between the Sil 
iron convention and the pig iron convention having proved 
successful, the latter has been partly dissolved. ‘The bi = 
produced finds —— sale, but foundry pig is in less a1 aa 
though considerably reduced in price, because English foun Aas 
to be had much cheaper. In the malleable iron business dem ‘4 
has slightly decreased, but still orders for bars, sheets, & - 
coming in satisfactorily, and prices have as yet been firmly mg 
tained. The steel trade is brisk. Breslau dealers have ismed 
circulars on the 10th inst. announcing a reduction of M lo 
wrought iron and M. 1.50 on sheets per 100 kg. ae 
The general tone of the Austro-Hungarian iron indus 
called firm. The iron ore trade has been carried on as briskly as 
before. Pig iron finds active sale, and the business done to Upper 
Silesia is very lively, The iron and steel works are amply supplied 
with orders. Prices have so far gained in firmness, as the offers 
of some large dealers to sell below convention price have almost 
entirely ceased. In France the condition of the iron trade has. on 
the whole, met with no material change, the former healthy activit : 
being maintained in almost all branches. y 
rding the output of coal in the French districts, Nord and 
Pas de Calais, the following numbers are so far interesting, as they 
appear to illustrate the enormous capability of development of 
these coal districts. The production was in 1860, 2,185,000 1. 
1865, 3,450,000 t.; 1870, 4,313,000t.; 1875, 6,644,000t.; 1889’ 
8,546,000 t.; 1885, 9,710,000t. Since 1885 production has con. 
siderably increased ; it was in— 


reased in the 
€slan Wrought 


try may be 





1886 -- 10,450,000 t. = TO p.c. -+ against 1885, 
1887 . 11,337,000t. = SS p.c. + = 1886, 
1888 -. 12,876,000t. = Olp.c. + = 1887. 
1ssy - 13,435,000t. = SSp.c. + eA 1888, 


Thus, it has more than doubled since 1875, and therefore appears 
well able to enter into competition with foreign coal markets, 

Coals having become firmer in Belgium, the iron market also 
shows some improvement. Inquiries are coming forward more 
freely ; and, although but few contracts have been bocked as yet 
still the reviving of demand may be looked upon as a favourable 
symptom. The returns for the tirst two months show a decrease 
in the import of iron ores of net 27,000 t.; whereas the export of 
rails, pig and scrap iron, has increased. 

There is still the same quiet tone on the Rhenish-Westphalian 
iron market that has been noted for the last weeks. The holding 
back of the buyers has had great influence on the pig trade, which 
continues dull; prices are, nevertheless, firm. There is but a very 
small business doing in iron ores; prices are more or less nominal, 
There is no change whatever to note in the condition of the 
different sorts of pig, foundry excepted, which has slightly 
decreased since last week. The malleable iron trade is in an un- 
altered state; bars and girders are in good request. For hoops 
demand is only moderate. Plates are brisk of sale, while sheets 
are very weak and irregular. Wire and wire nails remain in very 
limited request, and little hope is entertained of a more satisfac- 
tory development of this branch of business in the near future. 

The engineering branches of industry are complaining of a 
general want of orders. At the latest tendering for steel rails, 
offers ranged between M. 169, 173, and 182 p.t. According to the 
Berlin Bérsen-Courir, German machine shops have been invited by 
the Great Russian Railway ie to a tendering for locomotives, 
which is to be on the lst of May. From this it would appear that 
in Russia the engineering shops are employed to their utmost. 

Sad complaints are heard from yy where heavy losses have 
occurred in consequence of the South African Diamond Syndicate 
having raised the price of raw diamonds about 60 per cent. This 
has proved fatal to this special industry, for nobody will buy at 
such enormous prices. Hitherto the trade in, and the cutting of, 
this most costly article had almost exclusively belonged to 
Antwerp, had brought handsome pe to the dealers, and com- 
fortable earnings to the cutters. ow about 3000 of these cutters 
who had been earning as much as 25f. to 30f. per day, have been 
for months without work, and thrown on — charity. 

The many friends and visitors of Coblenz will be pleased in 
future to tind this favourite Rhenish town present a more cheerful 


and inviting front. The rampart surrounding the town is to come 
down, and by this not only will ample space be gained for indus- 
trial and ial establish ts, but also a most splendid 





esplanade along the Rhine, in full view of Ehrenbreitstein. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 11th, 1890. 

Tue American tin-plate manufacturers, as they call themselves, 
are entertaining very bright anticipations as to the future of that 
industry. There is an abundant supply of tin in the Black Hills, 
in Dakota, and in North Carolina, Machinery will be introduced 
in American tin-plate mills, to do much of the work which is done 
by hand in foreign mills. All details are perfected, and the work 
of building mills will be started just as soon as the tariff duties 
allow. One of the thriving industries in this country is the build- 
ing of steel ships for lake service. One large works in Chicago will 
turn out this year between 30,000 and 40,000 tons of structural 
iron for shipbuilding and general construction work. The railroads 
of the country réquire about 1,000,000 tons of steel rails annually 
for repairing purposes ; about that amount of steel rails has been 
sold so far this year. Al] of the American rail mills are running 
double turn, and with orders far enough ahead tu guarantee steady 
work until fall. About June the heaviest run of orders sets in. 
Repairing uirements will then be presented on a large scale. 
At present rail makers in Eastern markets are selling at 34 dols., 
and in Western at 35dols. A great deal of enterprise is manifested 
in the Southern States. New towns are springing up, depending 
upon iron and steel making, and coal mining for their existence. 
A company with a capital of 5,000,000 dols. is booming a new town 
in Tennessee, called Cardiff. ere is an abundance of coal, iron, 
and timber, in the neighbourhood. Several steel works are being 
erected in the Southern States. The Southern Iron Company, at 
Chattanooga, is putting up two 20-ton basic Siemens furnaces. 
A syndicate of Eastern capitalists are about ready to erect a large 
steel works at Johnson City, Tenn. Another company will erect a 
steel and iron plant at Sherman, Texas, Large bodies of iron ore 
and coal land are being bought by Northern iron and steel 
makers, in the Southern States, with the intention of erecting 
furnaces and mills. Among the thirty or more furnaces now being 
erected, is one 150-ton coke furnace at Shelby, Alabama ; a large 
steel plant is to be erected at Talladega, in the same State. A 
1,000,000 dols. car works and car wheel plant is to be erected at 
Charleston, South Carolina. Two iron furnaces are to be erected 
in the Cranberry ore region of North Carolina. ae 

The iron markets in all sections of the country exhibit signs of 
revival from the winter’s dulness. The merchant steel and merchant 
iron mills, sheet mills, and wrought iron pipe mills have been 
particularly busy throughout the winter and spring. Iron makers 
think that the downward tendency in prices which has been felt 
since the opening of the year, is about exhausted, and that there 





cannot but prove fatal to trade in the end, Disturbances of a 


will soon be a return to normal regi The present consumption 
of pig iron throughout the country is 180,000 tons per week, 
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NEW COMPANIES. 


Tux following companies have just been regis- 


wae Gifud Inventions Trust, Limited. 
is company was registered on the 16th inst., 
ans caphal ve £6528, in £1 shares, 128 being 
founders’ shares, to acquire, upon terms of an 
vreement of 14th inst., certain patent rights for 
‘ventions by Paul Giffard, for improvements in 
and relating to guns, and for improvements in 
mining or blasting cartridges, and in shells or 
explosive projectiles. The purchase considera- 
tion is £2323 in cash, 4000 fully-paid ordinary 
shares, and 128 fully-paid founders’ shares, The 
subscribers are :— 


Shares. 
* rter, Ely Lodge, Lee, merchant .. .. .. 1 
Ms — R. Gisn, 48, Bedford-row, solicitor... a 1 
oh. E. Edmunds, 13, Archibald-road, Tufnell é 
1 Grevil, 33, King-street, Covent-garden, pub- ‘ 
«itt ninison, 7, Bresby-rond, Kiibura 1... 
W. Aubert, jun., 86, Farringdon-street, engineer 1 


F. G. Beaumont, 35, 
Gerk «2 ss os o «0. 8 esx 1 
The number of directors is not to be less than 

two, hor more than five; the first are the sub- 

scribers denoted by an asterisk ; remuneration, 
£100 per annum each; qualification for subse- 

quent directors, 100 shares, Solicitor, Mr. E. 
<ennedy, 57 and 58, Chancery-lane. 


Annis-road, Victoria Park, 


Hartley and Aspinall, Limited. 

This company was registered on the 16th inst., 
with a capital of £5000, in £1 shares, to take over 
the business of engineers, boilermal-ers, _ke., 
carried on by James Hartley and J. E. Aspinall, 
in partnership at the Canal Ironworks, Hyde, 
Chester. The subscribers are :— 

Shares. 

J. Hartley, Hyde, engineer ad 
J. E. Aspinall, Hyde, engineer... .. .. 
W. Morton, Hyde, chartered accountant 
Mrs. H. Hibbert, Hyde San Tale 
Mrs. E. Aspinall, Hyde... 
Mrs. M. A. Hartley, Hyde .. 
G. Hartley, Hyde, mechanic .. .. .. .. « 
J. Hartley, Salford, engineer and boiler inspector 
W. H. Aspinall, Hyde, bookkeeper.. .. .. .. 

Registered without special articles. 


ett a tat et ed tat 


Oldham Engineering Company, Limited, 

This company was registered on the 14th inst., 
with a capital of £10,000, in £10 shares, to carry 
on busi as hanical engineers, machine, 
tool and boilermakers, iron and brassfounders, 
and for such purposes to take over the engineer- 
ing business carried on by W. Mills and Co., at 
Lowermoor, Oldham, Lancaster, The subscribers 
are:— 





Shares. 
‘John Clegg, Oldham, manager ae ee ee a 
* Amos cn amg Oldham, cotton manufacturer 10 
*N. N. Haigh, Oldham, engineer eb oe” 
*R. Taylor, Oldham, mechanical engineer .. 10 


*Asa Mills, Oldham, leather manufacturer .. .. 
Whitworth Mills, Oldham, leather manufacturer 
Miles Mills, Oldham, leather merchant. . va 

The number of directors is not to be less than 
three, nor more than five; qualification, twenty- 
five shares; the first are the subscribers denoted 
by an asterisk. Registered by Mr. J, Brierley, 
7, Clegg-street, Oldham. 





Parcocha Tron Ove and Railway Company, 
imited. 

This company was registered on the 11th inst., 
with a capital of £510,000, in £100 shares, whereof 
8400 are preference shares, to carry on mining 
and similar operations, and to construct railways 
and other works, and for such purposes to adopt 
an agreement—unregistered—entered into with 
Messrs, C, de Murieta and Co, The subscribers 





are :— 
Shares. 
Frank Crisp, 6, Old Jewry, solicitor .. .. .. 1 
G, A. Lucas, 80, Senthelmew send, N.W., sur- 
EE. 9b; cee wits eee elias. 96 #4. 06 1 
J. A. Fuller, 4, Wyatt-road, Highbury .. .. .. 1 
W. H. Adams, 168, Friern-road, 8.E., accountant 1 


E. T. Botwright, Fern Bank, Greenhill Park, 


ne oR REE OS aa eee a es 1 
W. M. Jones, 14, Willoughby-terrace, Tottenham 1 
G. O. Mill, 28, Nunhead-grove,S.E.  .. .. 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, £1000 
inshares, The first are Sir Bernhard Samuelson, 
Bart., M.P., F.R.S., Adriano de Murieta, Cris- 
tobal de Murieta, John Gjers, Wm. Hanson, and 
Joaquin de Gulindez. Remuneration, £2400 per 
annum, divisible, Solicitors, Messrs, Ashurst, 
Morris, Crisp, and Co., 6, Old Jewry. 


Friedenthal and Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £20,000, in £10 shares, to carry 
on business as marine, mechanical, electrical, and 
general engineers, and to adopt an unregistered 
agreement of 19th December between F. Frieden- 
thal and N, Miller. The subscribers —«_=" 

8. 


8 
Robert Wilkinsun, Newsholme, Preston, iron 
NO ce ae al sau ce Gu ee “ts 
T. H. Clarke, Preston, solicitor... 
J. Starkie, Preston, wire worker .. 
Fr. Friedenthal, Preston, engineer .. 
N, Miller, Preston, dentist . . 
W. ,Witkinson, Newsholme, 
chan oe oe . oe oe 


tt ett 


Preston, iron mer- 
The number of directors is not to be less than 
five, nor more than seven ; qualification, twenty- 


—_—™ Most of the regulations of Table A 
ply. 








Great Yarmouta Havey.—The new quay and 
fish wharf works at Great Yarmouth, of over t. 
in length, were commenced a few weeks ago, and 
several concrete blocks have already been made. 

¢ works will be carried out on Kinipple’s system 
of cementing concrete blocks together under water. 

l€ upper courses of the quay wall will be faced 
With granite. The system is similar to that used 
in the construction of the recently completed Vie- 
oe Landing Stage, North Quay, and Hermitage 

reakwater works at St. Heliers, Jersey, where 
neither bags, timber framings, nor concrete in situ 
used, - Mr. Kinipple is the consulting engineer 

or the works, and Mr. J. W. Cockrill, the borough 

engineer of Great Yarmouth, is the resident. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


11th April, 1890. 


5490. Increasinc the Tractive Power of Roaps, 
W. E. Langdon, Derby. 

5491. Macuines for Starcuine Liven, &c., 8. Barrett, 
Keighley. 

5492. CANDLEsTICKs, J. Bryant, Southampton. 

5493, BoLster or Pittow, 8. Wilson, Birmingham. 

5494. Too.s for Curtina ExxipricaL Howes, A. H. 
Wallis, Basingstoke. 

5495. Fivrens, C. E. Gittins, London. 

= ow Enaines, E. G. Wastfield, Stoke-on- 
‘rent. 

5497. Friction Ciutcnes, W. Kenyon, sen., W. 
Kenyon, jun., G. H. and E. Kenyon, Manchester. 

5498. Batons and Staves, C. Sims, Birmingham. 

5499. ScarF Rivas, T. Wall, Birmingham. 

5500. MANUFACTURE of ABSORBENT Sueets, E. G. 
Wrigley, Manchester. 

5501. SMOKE - CONSUMING APPARATUS, 
Sheffield. 

5502. 


G. Hewitt, 

Box for Carriace of Fiowers, E. Gillett, 

London. 

5503, Percussion Rock Dritis, A. W. and Z. W. Daw, 
London. 

5504. Jacquarps for Looms for Weavine, F. Barker, 
London. 

5505. Tin Vessers for Packinc Biscuits, E. Carr, 
London. 

5506. EXTENDING PARALLEL SPRINGED Frame, J. Olney, 
London. 

5507. Cinper Sirrer for Domestic Use, 8. Clark, 
London. 

5508. Kyittinc of Seamiess Stocxines, G. Hadden, 
Glasgow. 

5509. PacKING-Cases for Fruit, W. N. White.—(J’”. B. 
Wheat, United States.) 

5510. Startinc Tram-cars, G. Betteley, London. 

511. Printina Rouvers, E. Moreton, Stockport. 

512. COUNTING-BOARD, G. G. Bettenhauser, London. 

513. Comprnation Twine Box and Kavenpar, J. B. 
Holt, London. 

5514. Measurine Liquips, J. Leloup, London. 

5515. BuitpiInc MarteriaL, P. ™. Justice.(S. W. 
Parker and A. Gates, New York.) 

5516. Boor Brusues, G. Beck, London. 

5517. SteaAM GeNneRAToRS, W. Chambers, London. 

~— — Lamps, C. Price.—(F. H. Hadsield, South 

freed. 

5519. Pianorortes, J. Medcalf, London. 

5520. Piairep Cane, C. A. Zickmantel, London. 

5521. Copyinc Letrers, G. Graham and J. Sexton, 
London. 

5522, Macnine for CLeantnc Forks, A. E. Vidal, 
London. 

5523. Reveasinc a Riper THrown from a Horse, 8. 
C. Dyer, London. 

5524. Fotpinc Heaps for Carriaces, &c., H. Hoth, 
London. 

5525. Dryinc and Ironinc Macaines, H. C. Chasles, 
London. 

5526. IRontnc and Dryinc Macuines, H. C. Chasles, 
London. 

5527. Curr Prorector and MANUFACTURING SaME, J. 


o 


Soo 


DIate 
R. Watson, London. 

5528. PREVENTING Horses FaLLinc when in HARNEss, 

E. Gladstone, London. 

’. Matcu-Bpox Hoiper, W. Pike, London. 

930. Metat Batis, R. Low, London. 

5581. Crapies for Gun Carriaces, O. Imray.—(7. 
English, Germany.) 

5582. DecorticaTinG Ramie and other Fisrous Srems, 
C. L. Field, London. 

5533. ASPHALT Pavine, A. McLean, London. 

5584. Topacco Povucues, J. Burbridge, London. 

5535. Percussion Fuses, R. Low, London. 

5536. BuTToN-HOLE Flower Ho.pers, M. Anderson, 
London. 

5537. Drivinc Rock Dritts, W. Arnot.—( W. B. Brain, 
A. J. Arnot, and F. Baker, Melbourne.) 

5588. SteaM Enoines, C. Wells, London. 

5539. Countine Corn, J. Hock, London. 

5540. Apparatus for Evecrrica Measurine, F. H. 
W. Higgins, London. 

5541. Warp Tureaps of Weavinc Macuines, 8. H. 
Cole, W. 8. bson, D. de Mouzilly, and J. T. H. 
Richardson, London. 

5542. Disaprearine Tarcets for RirLe Practice, J. 
Paterson, London. 






12th April, 1890. 


5543. Apparatus for Burnine of Liquip Fven, E. 
Manbre, Liverpool. 

5544. CowL, J. Pride, London. 

5545. Manuracture of Iron, A. Turner and A. and M. 
B. Baird, Glasgow. 

5546. Manuracture of Wire from Correr, B. Moun- 
tain, Leeds. 

5547. Dveina, B. Haigh, Leeds. 

5548. Drivtine Macuine, J. Brindle, R. L. Reade, and 
J. Taylor, Manchester. 

5549. Metratiic Articies, L. Drews and R. Senner, 
London. 

5550. EXTIncuIsHER for Oi. Lamps, H. C. Webb, 
Croydon, 

5551. Fiats for Carpinc Enarnes, W. Walton, Man- 
chester. 

5552. Time and Percussion Fuses, 8. V. Dardier, 
London. 

5553. Evecrrotyres, J. Denby, Edinburgh. 

5554. Locks, &e., G. Salter and H. T. Trubshaw, Bir- 
mingham. 

5555. VENTILATING Rooms, &c., T. D. Benson, Man- 
chester. 

5556. Game, W. A. Bradley, Marple Bridge. 

5557. Lure-Boats, J. Gallaucher, Glasgow. 

5558. Automatic Switcn for TeLerHone EXCHANGES, 
R. D. Smillie, Glasgow. 

5550. Easy Move of Dressinc, &c., W. Harrison, 
London, 

5560. Lapour Savina, &c., J. Whitehouse, West 
Cannock, 

5561. LocK-OPERATING MrecHANIsM, R. J. Urquhart, 
Manchester. 

5562. DyNaMo-BLECTRIC MacuiNes, W. Emmott and J. 
H. Rider, Halifax. 

5563. VaLves for Taps and Pires, H. Russell, Glasgow. 

5564. Seat for Bicycies, G. C. Douglas and H. G. 
Dixon, Dundee. 

5565. Re-Loapine, &c,, CARTRIDGE Cases, W. Causer, 
Birmingham. 

5566. Starr Rops, W. Pottinger, Sheffield. 

5567. Skrprine Ropes, F. H. Shaw and J. G. Rollason, 
Birmingham. 

5568. MANUFACTURE of Bamboo FurnNituRE, W. F. 
Needham, Birmingham. 

5569. MANUFACTURE of ARMOUR-PLATES, A. C. Kirk, 


Glasgow. 
= Furnaces of Boxers, J. Riley and E. J. Duff, 
iw. 
= IBTAINING CHLORINE, A. Campbell and W. Boyd, 
iw. 


5572. TuBULAR Borer for Fireriaces, W. J. Milling- 
ton, London. 
5578. Lirtina Jack or APPARATUS, J. P. Cito and P. 
Funck, London. 
5574. Descripinc Curves and Circies, A. Viglezzi.— 
(C. A. Viglessi, Italy.) 
5575. a Actions for Pianorortes, C. Bozza, 
ndon. 
5576. Strikixe CLocks, W. R. Moore, London. 
5577. KeyBoarps for Composinc Macuines, &c., D. 
teairn, London. 





5578. Lowerino Suips’ Boats, W. McGlashan and J. P. 
Rawlings, Glasgow. 

5579. Takinc Sounpinos, A. J. Cooper and E. E. 
Wigzell, London. 

5580. Metau Cups, J. E. Mathewson, London. 

5581. Kins, G. H. Skelsey, London. 

5582. Linotype Macuines, H. H. Leigh.—(0. Mergen- 
thaler, United States.) 

5583. BREECH-LOADING Guns, P. Mauser, London. 

5584. Suspenpine GARMENTs, &c., in SHors, A. Dubois, 
London, 

5585. RaiLwAy AXLE-Boxes, C. C. Longridge, London. 

5586. Gripiron, W. Blakely, London. 

5587. Boot-vack, A. Strahl, London. 

5588. WASTE-WATER PREVENTERS, R. Chantrey and W. 
H. Peters, London. 

6589. Frames for Umpre.ias, &c., P. J. and E. F. J. 
Charageat, London. 

5590. NAVIGATING Sips amongst Ice, &c., O. Limborg, 


ndon. 

6591. Surps’ Bertus, O. Limborg, London. 

5592. SuppLyinc Compressep Air to Morors, H. 
Martin. —(@. McCarten, United States.) 

5593. FLusuinc Cuiosets, &., H. R. Newey, Aston, 
near Birmingham. 

5504. Spoon-LIKE APPLIANCES for Teapots, G. Gray, 
London. 

= pena rad ApsusTING Spirit-LEvELs, W. J. 
ngram, Woking. 

5596. Hoops for , Sprinos, H. Woodruff, 

mdon. 

5597. Hoops for LamrnateD Sprines, H. Woodruff, 
London. 

5598. REFRIGERATING APPpaRATUs, H. A. Fleuss, 
London, 

5599. Drittinc Macuines, W. Hale. —(J. Mickler, 

Canada.) 


14th April, 1890. 


5600. Keepinc Toncues of Boots and S#ogs in Post- 

tion, F. M. Symonds, Melton Mov bray. 

5601. FasTeNinG SKATES Boors, T. D. Taylor, 
Derby. 

5602. SaveTy-caR for CHiLpREN, 8. Long, London. 

6608. MecwanicaL Stokers for Steam BorLer Fur- 
NACES, J. Proctor, Manchester. 

5604. AvuTOMATIC SprROMETER and CIGARETTE Ma- 
CHINE, I. I. Kowalewski, Manchester. 

5605. SHuttries, J. F. Livesey, Manchester. 

5606. Naits, H. M. Marsden, Sheffield. 

5607. HeeLinc Boots and SHors, W. H. Weight, 


ristol. 

5608. Recovertnc Tin from Tin Stac, J. Letcher, 
Bristol. 

5609. TEACHING Perspective Drawinc, J. Riddel, 
Colinton. 

5610. RoTaRyY-SEATED CHaiR for Suips’ Satoons, E. R. 
Billington, Liverpool. 

5611. Sapp.e for Cycies, W. J. Doran, Glasgow. 

5612. CANDLE Spirit Lamp, J. H. Sanders, Bromley. 

5618. PHoToGRAPHIC DaRK-ROooM Lamp, C. Guttmann, 
London. 

5614. PRESERVING VEGETABLE Propucts, J. M. Fletcher, 
Cheadl 


le. 

5615. MANUFACTURE of Scissors, &c., J. Whitehouse, 
Cannock. 

5616. Furnace Bars and Grates, W. Fraser, Bir- 
mingham. 

5617. Dracs or Brakes, R. 8. Chalmers and J. L. 8. 
Lyon, Dundee. 

5618. GOVERNOR ATTACHMENT for STEAM Encrnes, T. G. 
Wishart, Fife. 

5619. Staves or TruncHEons for Poicemen, P. G. 
Lempriére, Birmingham. 

5620. MANUFACTURE of Soap, J. Bowden and 8. Hern, 
London. 

5621. Girvinc Motion to Cars, J. T. King.—(J/. &. 
Connelly, United Statex.) 

5622. ‘‘ ComposHino,” E. Humphreys, Manchester. 

5623. WATER-BOTTLE and Screw and Sroprer, D. 
Nelson, Kingswear. 

5624. — for Buck es for Harness, R. Rawley, 
Dublin. 

5625. Pickinc Mecuanism of Looms, J. Sutcliffe, 
Glasgow. 

5626. Gear WuHeEeLs for Bicycies, &c., J. Booth, jun., 


mdon. 

5627. MeTaLLic Fioorine for Bripoes, J. C. Rome, 
London. 

5628. Fasreninc for Boots, F. Neaudot-Bertrix and 
Cc. M. L. Brun, London. 

5629. Brewinc and Srorinc Beer, R. Haddan.—(J. B. 
Cabeav, Belgium.) 

5630. Taps or VaLves, J. Jones, London. 

5631. PortaBLe Car-sTaLu for Horses, R. Rainsford. 
—(B. Shreve, United States.) 

5632. REGISTERING APPARATUs, T. Pink, London. 

5683, Steam Generators, J. M. Stratton, London. 

5634, Scissors and Suears, J. Yates, London. 

5685. VeLocipepes, E. B. Benger, London. 

5636. APPARATUS for ADVERTISING, M. McCarthy, 


ndon. 

5637. Nicut-Licuts, G. C., M. B., and G. A. Fowler, 
London. 

. Extraction of Tin from Siac, T. Teague, 
London. 

5639. Beps for Srece or Heavy Mortars, T. English, 
London. 

5640. Evecrric Sarety Fuses, C. Watson, London. 

5641. Maxine Iron and Sree: Tuses, H. Howard, 
London. 

5642. CANDLESTICKS and CANDLE Lamps, W. Soutter, 
London. 

5643. Rotary Encine, H. E. Newton.—(J/. €. Jones and 
M. Green, New South Wales.) 

5644. ~~ Loa, H. E. Newton.—(A. Leahy, New South 
Wales. 

5645. Erectric Rartway Apparatus, J. B. Odell, 
London. 

5646. REsERvoIR Pen, M. Laffont, London. 

5647. Hotpers for Brooms, A. A. Griffin, London. 

5648. ContRoLLING SuppLy of Water to Boiers, 8. 
Bessonoff, London. 

5649. APPLIANCES for PLayina Games, P. E. and C. E. 
Hodgkin, London. 


15th April, 1890, 


5650. GamE, M. Taylor, Cheltenham. 

5651. Cooxine Apparatus, J. Daw, London. 

5652. Bootand SHor-Lace Houper, J. Davies, London. 

5653. Tosacco Pires, W. H. Grove, London. 

5654. Heatinc Apparatus, H. J. Allison.—(E. F. 
Edgar, United States.) 

5655. Stencit Piates, W. H. Armstrong, Sheffield. 

5656. WARDROBE and Escritorre, A. N. Tucker and 
W. Appleyard, Sheffield. 

5657. CRICKET Wickets, H. D. Booth, London. 

5658. TurNinG and Driviinc Macuines, W. Wattie, 
Manchester. 

5659. Forarnc Metats, G. W. Marble and M. W. 
Simons, Manchester. 

5660, ApRaDING CoveRINGs for Burrers, J. E. L. 
Barnes.—(S. W. Winslow, United States.) 

5661. ReEvoLvine Bo!Lers, 
mor, Watford. 

5662. Tennis Rackets, F. C. Lynde, Manchester. 

6663. SELF-DETACHING GEAR for Boats, J. and T. 
McKenzie, G Ww. 

5664. DoLis, W. on, Kidderminster. 

5665. AMMUNITION for Rapip or QUICK-FIRING GUNS, 
K. K. Malmstrém, London. 

5666. GLOVE-FASTENING APPLIANCE, J. T. Spencer, 
Tynemouth. 

5667. Letrers and NuMERALs for Appress, &c., Pur- 
poses, F. C. Clare, Birmingham. 

5668. Hancinc Hus in Cycie, &c., WHEELS, A. W. 
Metcalfe, Bristol. 

5669. CaR Srarrer, J. H. Palmer, Manchester. 

5670. HeEeis Sprina Mecuanic, 8. Bellotti, London. 

5671. Automatic Money Box, G. Salter and H. Ely, 


H. J. Rogers and J. Para- 


Birming! " 
5672. Protectinc Botries, W. McG, Greaves, Man- 
chester. 





5678. FerRMENTING Beer, Wine, &c., J. Salomon, 
mdon. 
5674. Serriine Bopigs of Fert Hats, J. and O. Oldham, 
Lo 


ndon. 

5675. Inpicators for Spinninc Mutes, A. Brearley, 
London. 

5676. TYPE-wWRITER and TyPE-CLEANER, F. van Fleet 
and G. E. Graff, Birmingham. 

5677. Composition for PRESERVING PuRPosEs, W. 
Radam, Glasgow. 

5678. Execrric Tension Recutators, J. Kalb, 


London. 

5679. Cocks or Taps for Water, &c., G. F. Edwards, 
London. 

5680. Woop Screw Macuines, G. Weber and K. J. 
Mayer, Germany. 

5681. PorTABLE Frames, &c., for Picrures, C. R. Shill, 
London. 

5682, Frame for VeLocirepgs, J. E. Hull, London. 

5683. PoLisHine Paste, A. M. M. Douglas, London. 

5684. Sueet Mera Biocks, C. Henderson, Glasgow. 

5685. Furnace Dampers and Doors, J. Kidman, 
London. 

5686. SHavinc Brusn, D. Cameron.—(W. Lefavour, 
W. Johnson, and H. White, United States.) 

5687. PREVENTING Nicotine from ENTERING the MouTH 
whilst Smoxine Pires, W. Dodds, Bideford. 

5688. MEASUREMENT, &c., Fire-arMs, H. A. A. Thorn, 
London. 

5689. MECHANICAL Musica InstRUMENT, W. Britain, 
London. 

5690. Frrrincs for Openinc, &c., Doors, R. Beetle- 
stone, London. 

5691. Packine Sort Soap, J. Campbell, London. 

5692. Revo.vers, J. W. Smallman, London. 

5693. CuRTAIN PoLe Fixtures, C. H. Morgan, London. 

5694. CoMBINED BaBy CarriaGE, &c., C. Lotinga, 
Cardiff. 

5695. PorTaBLE Ovens, I. Gill, London. 

5696. HoLpinc Winbows of CARRIAGE Doors, H. L. T. 
Lyon, London. 

5697. BREECH-LOADING CANNON, 8S. Seabury, London. 

5698. Sewine Macuines, H. E. Newton.—+{ The National 
Machine Company (Incorporated), United States.) 

5699. Betts for Bicycies, A. E. Heckford and J. H. 
Robinson, London. 

5700. ComBINED Po.isHED, &c., Boarps, R. Himmel, 
London. 

5701. Lactne Boots, J. F. Amiguet, London. 

5702. Fixine Tuses in Bor.ers, G. E. Hansen, London. 

5703. Door Mat, A. J. Boult.—(@. Coxon, E. M. 
Shelton, and D. Pender, Canada.) 

5704. Five Scrapinc Rops for Steam Borxers, T. R. 
Butman, London. 

5705. Tractors, W. P. Thompson.{(G. H. Ediards, 
United States.) 

5706. JacquaRD Carps, J. Hall, 8. Whittaker, and 
T. H. Fallows, London. 

5707. Macutnes for Makino Canpy Cuatys, M. Jacker, 
London. 

5708. Brusnes, G. W. Anderson, Liverpool. 

5709. Spinninc, J. Longmore and W. L. Watson, 
London. 

5710. * ie tetas Macuines, L. Lofstrom, Liver- 


pool. 

5711. Sprnninc, J. Longmore and W. L. Watson, 
London. 

5712. Spinninc, J. Longmore and W. L. Watson, 
London. 

5713. Sewinc Macuines, W. H. Brickley, London. 

5714. Pickers for Looms, J. C. Mewburn.—(H. Campion, 
France.) 

5715. Locks, &c., A. Illidge, London. 

5716. Exvecrric Currents, E. Manville and W. L. 
Madgen, London. 

5717. Reamers, A. Godfrey, London. 

5718. Decoratinc WatcH-casE Backs, J. C. Fell.— 
(B. Leach and 8. D. Morris, United States.) 

5719. Cement, W. R. Taylor, London. 

5720. UTiiisaTion of Pressure, W. Kneen, London. 

5721. CoLourtne Matters, J. Hall, London. 

5722. DiquiNoL_yLine Derivatives, B. Willcox.—{The 
Farbenfabriken vormals F. Bayer and Co., Germany.) 
5723. PHENACETINE Derivatives, B. Willcox.—(7he 
Farbenfabriken vormals F. Bayer and Co., Germany.) 
5724. Securinc Nuts on Botts, H. . Lake.—(0. 


Knapp, United States.) 

5725. MecuanicaL Movements, J. H. Bowen, London. 

5726. TREATMENT of KITCHEN GARBAGE, H. H. Lake.— 
(G. Fleischmann, United States.) 

5727. Propucine Picrures on Woop, A. Svejkovsky 
and H. Studte, London. 

5728. RecutaTina the Speep of DyNAMO-ELECTRIC 
and other Macuines, H. H. Lake.—({7T. M. Foote 
United States.) 

5729. Governors for Steam Enoines, F. J. Weiss, 
London. 

5730. LIysuLatinc Compounp, H. H. Lake.—({A. A. 
Knudson, United States.) 

5731. CourLinc Meratuic Pires, O. Imray.—(Hogan 
Engineering Co., New York. 

5732. MAKING PaRTITIONED Pires, O. Imray.—(Hogan 
Engineering Co., New York. 

5733. Promotine Circuation in BorLers, O. Imray. 
—(Hogan Engineering Co., New York.) 

5734. HeaTING BorLers, O. Imray.—(Hogan Engineer- 
ing so New —s a 

5735. INK-sTANDS, J. Heberling, M. W. 8 1e, and 
J. R. Austin, London. " —— 

5786. Azo CoLouRING Matters, J. Imray.—(La Société 
Anonyme des Matitres Colorantes et Produits Chimiques 
de St. Denis, A. F. Porrier, and D, A. Rosenstichl, 
France. 

5787. CoLourinc Matters, J. Imray.—(La Société 
Anonyme des Matitres Colorantes et Produits Chimiques 
de St Denis, France.) 


16th April, 1890. 

5738. RounpaBouts, E. Duck, London. 

5739. Trimmine, &c., Hostery for Sewinc MACHINES, 
C. Cresswell, Nottingham. 

5740. Book-HoLDERS for Reaprnc Desks, F. Redman, 
London. 

5741. Saips’ Boats Launcainc Gear, W. Chadburn 
and J. Findlay, Liverpool. 

5742. DeveLopinc PsotTocrapHic Puiates, E. Fair- 
weather, London. 

5748. — Hay Forks into Suarr, T. Starkey, 

ndon. 

5744. Gas Stoves, B. Jackson, London. 

5745. Water CLosets, T. Ure, Glasgow. 

5746. VENTILATING GEAR for Winpows, C. J. Watts, 


mdon, 

5747. FLoweR Pots and Seep Pans, E. Martin, Man- 
chester. 

5748. Testinc GALVANOMETERS, A. Jamieson, G we 

5749. SetveEDGE Motions of Looms, C. Whalley, 
Halifax. 

5750. ARMATURES, R. E. B. Crompton.—({W. Fritsche, 
Germany.) 

5751. Castors, 8. Dent, Liverpool. 

5752. CLorHes Horse and Curtain STRETCHER, F. D. 
Nawell, Manchester. 

5758. APPARATUS for OPERATING SKYLIGHTS, W. Leggott, 
Bradford. 

5754. CoIn-OPERATING Macutnes, B. A. Collins, H. C. 
Fleming, and J. Fraser, London. 

5755. Firre-arMs, G. Heath, Birmingham. 

5756. EXHIBITING ARTICLES of MERCHANDISE, A. A. 
Percy, Glasgow. 

5757. MATERIAL for ConstRucTION of FENciNG, R. B. 
Lee, Manchester. 

5758. ApDJusTING Swine LookinG-GLasses, C. West, 


irmingham. 
5759. Bars of Watcu, &c., Cuarns, F. W. T. Turton, 


mm. 
= Corn and ORNAMENT Mounts, F. W. T. Turton, 
m. 

5761. Trousers StretcHer, D. Appleton, Manchester. 
5762. SuuttLes for Looms, W. Rocke and W. Prosser, 


Salford. 
5768. Locks for Raitway CARRIAGE Doors, W. V. 
Biggs, London. 
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5764. Ececrricar INterR-communication, W. P. Thomp- 
son.—(A. W. Berne and B. W. Taylor, United States.) 

5765. Pressinc Linseep, &c., H. King and W. Mar- 
shall, Liverpool. 

5766. Steam Borers, G. Ellams.—({R. El/ans, -) 

5767. Frames of Bicycies, G. L. Morris, W. T. Wilson, 
and N. H. Strickland, London. 

5768. AnTi-sprrats, A. Descoffe and L. ade Giorgio, 
London. 

5769. PortasLe Carp Tastes, D. T. Powell, London. 

5770. Hammock Cuarrs for Ramway TRAVELLING, D. 
T. Powell, London. 

5771. Workine Taeatricar Scenery, J. W. Cawdery, 
London. 

5772. Pepocycie, G. Hollingworth, London. 

5773. Bicyeves, J. D. Dadswell, London. 

5774. Kxrrrinc Macuines, A. Mellor and F. F. Mellor, 

ondon. 

5775. Packine for Sturrinc-Boxes, T. Veasey and M. 
Brough, Richmond. 

5776. Frre-escape, R. Gottschalk, London. 

5777. Grey Basic CoLovrinec Matrers, O. Imray.— 
(The Farbwerke vormals Meister, Lucias and Briining, 
Germany.) 

5778. Reversat Gears, G. C. Roberts, London. 

5779. Reversat Gears, G. C. Roberts, London. 

5780. Buack Cotourtnc Martrers, 0. Imray.—{ The 
Farbwerke vormals Meister, Lucius and Briining, 
Germany.) 

5781. Buipinc with Iron and Srone, G. and P. Keller, 











mdon. 

5782. Evecrric Lamps for Water Cuosets, A. Hiorth, 
London. 

5783. PRevENTING PeopLe from Syorinc, C. Huelser. 
—(A. Mosterts, Germany.) 

5784. Carpinc or Foupinc Ripsons, &c., H. Marley, 
London. 

5785. Heatine Fivips, H. H. Lake.—{S. Joensson and 
A. Bergh, Sweden.) 

5786. Sarery Cockpit Canogs, &c., F. H. O'Donnell, 


ndon. 
787. Casks, A. Dunbar, London. 
5788. Fire-Licuter, 8. Ibeson, Huddersfield. 
5789. Cy_unpers, P. H. Mayor, London. 
5790. Frre-escare, H. B. Patton, London. 
5791. Caxtripces, C. J. M. Afzelius and J. C. Bull, 
London. 
5792. Mazes, J. P. Cavallier, London. 
— RINE BiastinG, T. Puskas and I. Schlenker, 
on. 


5794. SuBMARINE Buiastino, T. Puskas, London. 
7 Rover Bearrnes for Can WHEELS, E. W. Cuoke, 


mdon. 
5796. + pe Trap for Waste Water, E. J. Jeyes, 
on. 
5797. Firinc Lerrers, &c., C. H. Mohrdieck and M. 
Siegelberg, London. 
5798. Recepractes for Persons when Sea Sick, H. 
Scheller, London. 
5799. Governor for Steam Enornes, J. Reid, London. 
5800. Exastic Traces for ANimaL Traction, J. Reid, 
London. 
5801. Mountinc Orpwance, W. E. Corrigall, London. 
5802. Topacco Pires, J. Notton, London. ‘ 
5803. Rartway Inpicators, W. H. and A. C. A. Hutton, 
London. 
17th April, 1890. 
5804. Execrric Mixers’ Sarety Lamp, C. Pollak, 
London. 
B. 0. Coch 


5862. Pyreumatic Device for Opreratinc Keys in 
Pianos, A. Zeitler and J. Cocchi, London, 

5863. PuHorocrarnic Suutrers, A, 8. L. Abraham, 
London. 

5804. Ort Lamps, J. B. Frail, London. 

5865. Mrrreinc and Curtine Macaines, W. Hutchens, 
London. 

6. Brakinc of Roap Venicies, C. Whiteman, 
London. 

5867. Comprninc Lace Fieurinoes or Spurtrnes, 8. G. 
Packer, London. 


19th April, 1890. 


5868. Book-MARKER, M. J. Blair, Belfast. 

5869. Harness and Hea.p Wires for Weavinc Looms, 
G. Wright, Bradford. 

5870. HovusrHoLp or Domestic Wasu-TuBs, 8. Walton, 
Halifax. 

5871. Wixpina Corron, &c., B. Wadsworth and D. 
Fairbank, Halifax. 

5872. Heet-Parinc Macutnes, C. H. and F. J. Dale, 
Leicester. 

5873. Rune Mount for ArtiriciaL Barts for Fisuic, 
8. Allcock, Redditch. 

5874. WaTeRPROOF GARMENTs, H. Birnbaum, London. 

5875. WATERPROOF GARMENTS and VENTILATING SAME, 
H. Birnbaum, London. 

5876. Stoves, B. 8. Z. von Zychlinski, Manchester. 

5877. Maxine Corks, G. Duncan and J. Latta, Liver- 


pool. 

5878. Vatve Gear for Reversinc Steam in Encines, 
J. Wild, Oldham. 

5879. Dovsiine, &c., TexTiLe Fasrics, J. H. Riley, 
Manchester. 

5880. Trousers Cuirp or Stockine SusPenper, W. R. 
Birt, jun., Birmingham. 

5881. Manuracture of CrrcuLar Saws, H. M. Marsden, 
Sheffield. 

5882. Macuine for Cuttine Cicars, 8. Skerritt, Shef- 
field. 


5883. ADVERTISING by Alvof Street Lamps, W. Brown, 
Sheffield. 
5884. Toy Fisninc Apparatus, P. M. Macintyre, 


._— 

5885. Treatment of Horses in Taminc, H. Sample, 
Brighton. 

5886. SHutries for Looms in Weavine, J. and B. 
Thompson, Manchester. 

5887. Processes for Spiynina Cotrox, W. Golding, 
Manchester. 

5888. Frre Avarms for Warenouses, 8. Helme, 
London. 

5889. TRAVELLING Stores and AppPLiANces, J. Masland, 
Sheffield. 

5890. Tea-DRYING Macutnery and Stoves, H. Thomp- 
son, London. 

5891. Apparatus for Evaporatinc Saut, J. Kerr, 
Liverpoo! 

5892. Suirt Fronts, J. Taylor, Liverpool. 

5893. Expanpinc Lace APPLICABLE to Boots, J. G. 


sea. 

5894. Converters, A. J. Boult.—(J. W. Bookwalter, 
Germany.) 

5895. SHapes for Gas and Lamps, E. E. Marriott, 
London. 

5896. Fasrentnes for Boots, &c., W. Pearce and J. 
Clemson, Birmingham. 

5897. Steam Generators, A. G. Brown, Liverpool. 

5898. MINERS’ and other Sarery Lamps, A. Howat, 





5805. Avromatic Sarery Hook, 
Bideford. 

5806. Drixxrsc Cups, J. H. R. Paterson, Edinburgh. 

5807. Comprnep Square, Bevet, and Set-MiTRE, W. 
Odlin, Sheffield. 

5808. Firrinc Waeets on Axes, W. Prichard, J. 
—— and T. Sherratt, Bristol. 

5809. WHEELS, W. Pillans, Glasgow. 

5810. Gatvanic Bartrery, F. L. Rawson.—{ Messrs. 
Hartmann and Braun, Germany.) 

5811. Pree We_pine Apparatus, J. Simpson, Liver- 


poo! 

5812. Po.tse, W. W. Swift, Nottingham. 

5813. Type-writinc Macutnes, V. V. and M. P. E. V. 
Mynsbrugge, Leytonstone. 

5814. Type Writers, H. McGrady.—{L. 8. Crandall, 
United States.) 

5815. Susstrrvte for Giass, 8. Raudnitz, London. 

5816. Construction of Siiver Cans, D. Hall and 
J. H. Kay, Manchester. 

= — Grater, F. J. Hewitt and T. Beswick, 


verpoo! 

5818. Starrcases, R. Howson, Middlesbrough-on-Tees. 
5819. Stamps, T. R. Weston, London. 

5820. Taps for Casxs, &c., T. H. Pritchard, Birming- 


21. P. Okell, Manchester. 

5822. Carts, H. Simpson, G Ww. 

5823. SicNaLiine, J. Perry, London. 

5824. DetTacHABLe Enns for Sun Burnp Irons, W. B. 
Marchant, London. 

5825. Rutine and Currinc Paper, R. Parkinson, 
Clitheroe. 

5826. Lirts, P. Aylmer, G . 

5827. Form and Comptnation of ConcRETE Biocks, A. 
B. Rigby, Brockley. 

5828. Exrractiyc CARBONISED Burr from Cuors, C. 
Womack, Barnsley. 

5829. Dryrsc Sanp, T. B. Ewen and E. M. Mitton, 
jun., Birmingham. 

5830. Maxine Curna, W. H. Sharman and R. E. Old- 
ham, Yorkshire. 

5831. FoorBaLt Cover, D. Nelson, Kingswear. 

5832. SIGNALLING and RecorpInGc APpPaRaTus, G. 
Vincent, London. 

5833. Rerininc Corton and other O1zs, G. Tall, Hull. 

5834. Pipe Wrencues, J. R. Smith, London. 

= Guipe for Vetocirepes, G. Lilwall, Stratford-on- 

von. 

5836. RecuLatinc DyNAMO-ELECTRIC Macuines, J. 
Radcliffe, Nottingham. 

5837. Doors of Srronc-rooms, &c., D. R. Ratcliff, 
London. - 

5838. DisTILLaTion of Minera O11s, C. M. Pielsticker, 
London. 

5839. TurmBies, J. Foster, Glasgow. 

5840. Reversinc and Stream Brake Ewnornes, A. G. 
Strathern, G Ww. 

5841. Rops of PaRCHMENTISED Fisre, R. P. Frist, 
London. 

5842. Cork Squerzers, R: J. Shannon, London. 

5843. Botries, J. Arnott, London. 

5844. GeneraTinc Steam, W. B. Leachman, London. 

5845. Piayinec Carps, A. Pickard, London. 

5846. WuirpLtash Howtper, E. Edwards.(E. Kavwff- 
mann, Germany.) 

5847. Maxine Fisprous Materiat from Sxac, &c., C. 
Wood, Londun. 

5848. Moistentnc Air, W. W. Wardle, London. 

5849. Prttar Boxes, &., J. Hellier and A. B. Fox, 
London. 

5850. Detivery and Reception of Mitk or CREAM, 
A. M. James and C. P. Williams, London. 

5851. SeLr-tupricatoxc Vatve Spinpie, J. Reid, 
London. 

5852. Door Cueck and Ciosinc Apparatus, J. Reid, 
London. 


5853. Gas Governors, C. G. Beechey, London. 

5854. Weicuinc and Bauie Peat, H. C. Capel and 
J. H. Ladd, London. 

5855. Urticisinc the Latent Heat of Exsaust Steam, 
J. A. Osenbriick, London. 

5856. Propucine Fac-simiLes 0 Writinos, &c., M. T. 
Neale, London. 

5857. Unriismesc the Force Exrexpep by Raitway 
Trains whilst being Brovcut to Rest, R. K. Boyle, 
London. 

5858. Forminc Letrers on Giazep Svurraces, E. 


Pepper, London. 
5859. Taste, G. F. Redfern.—(A, Elste and F. Stoll, 
Germany.) 


5860. Puorocrapuic Cameras, H. Ransom, London. 
5861. Suppryinc Oxycen, &c., Gases to BURNERS, 
E. W. y, London. 





5899. Woop-PLANING and MovuLpinc Macuines, T. N. 
Ra hi ‘~ soqawolle-s 





5900. FasTeNERs for GLoves, L. Morisson, London. 
5901. Writinc Macuives, E. T. Ponting, London. 


5902. Dryinc Matrices for Srereoryrinc, R. H. 
Healey, London. 
5903. Dryrxnc Marrices for Srergotypinc, R. H. 


Healey, London. 

5904. Raitway SicNALLInc Apparatus, O. Lange, 
London. 

5905. Jomvers’ Squares, H. D. Marples, London. 

5906. Ciip for Necksanps of Cravats, &c., W. Hoole, 
London. 

5907. Trousers, Skirts, and similar Garments, F. J. 
Hall, Manchester. 

5908. CaLico Printinc Macuines, W. Turnbull, W. 
Stockdale, and J. Carr, Manchester. 

5909. Brooch Fastenryes, W. J. and E. C. Niehus, 
London. 

“—. IysuLaTinc EvecrricaL Conpuctors, A. J. 


arman, on. 
5911. Apparatus for ADVERTISING PuRPosEs, J. Orme, 


ion. 

a Wixpow Sasnes and Frames, J. Smith, 

ey ; 

5913. Srrincep Instruments, A. Delanoy and E. 
Goodwin, London. 

5914. BorrLes and Stoprers, C. E. Challis, London. 

5915. Preventinc Loss of Water, C. R. Bonne.—{L. 
Herrnberg and F. Zipperling, Berlin.) 

5916. Exvecrric ALaRM Beit, C. R. Bonne.—(Miz 
and Genest, Germany.) 

5917. WasHine Macuines, 8. A. Mackie, London. 

5918. Boats, E. Ellis, London. 

5919. CLEANING Iron, &c., J. Hill, sen., J. Hill, jun., 
and A. R. Hill, London. 

5920. Accumutators, P. Schoop, London. 

5921. SHEEP-SHEARING Macuines, H. M. Thomas.— 
(G. W. Blanks, B. Lefebure, and F. J. Bird, New South 
Wales. 

5922. Steam Borters, P. Oriolle, fils, London. 

5923. Exectric Servomotor, C. W. Sleeman, London. 

5924. Curtain SusPeENDER Brackets, E. von Szabo, 


ion. 

5925. TeLepuony, M. G. Kellogg, London. 

5926. Covertnc CaBLes with Leap, 8. Pitt.—(J. B. 
Atherton, United States.) 

5927. Sicuts for OrpNance, E. W. Lloyd, London. 

5928. Ensurine Sarety on Siycie Lives of Rattways, 
E. Tyer, London. 

5929. VERING Drawinc Rouuers, E. G. 8. Carbon- 
nier and F. F. Molié, London. 

5930. Emprurpery Macuines, F. J. Perry, London. 

5931. Inpicatinc the Leve. of Liquip in Cans, F. 
Pfeffer, London. 

5932. Umpreias, J. H. Rief and E. Weber, London. 

5933. Gas Enoines, J. Dheyne, Comte de Nydpriick, 
and F. de la Hault, London. 

5934. Gear for Hoipinc Surps’ Boats, W. R. Nisbet, 


on. 

5935. Spurs for Boots, A. Thirion, London. 

6936. MiLuinery and other Boxes, J. P. Kelly, London. 

5937. TREATING METAI-BEARING Bopies, W. C. Loe, 
London. 

5938. SeconDARY ELEMENT, K. E. Boettcher, London. 

5939. OncHEstRions, F. 0. Glass, London. 

5940. Purniryinc Perrumes, &c., H. H. Lake.—({La 
Société Anonyme des Parfums Naturels de Cannes, 
France.) 


19th April, 1890. 


5941. Rarsinc SunKEN VesseE Ls, F. J. Adnams, Rez ing. 
5942. Execrrica, VENT-seaLinc Tupes, H. C. L. 
Holden, Woolwich. 


= area Hoes in Vessexs, A. 8. Moore, North- 

ich. 

5944. VeLocipepes, W. Fitzjohn-Crisp, London. 

5945. Memoranpum, Envetore, and Wrapper, T. 
Williams, Llanelly. 

5946, Retarninc Ink-weEvis in Desks, R. Bradbury 
and D. Winterbottom, Oldham. 

5947. TimE-cHECKING Apparatus, M. Crosbie and 
B. W. Warwick, London. 

5948. MecHaNicaL Time Fuse, G. Moffitt, Tynemouth. 

5949. Horse-power Gauces, K. Leverkus, Manchester. 

5950. HyDRAULIC-PRESSURE GRINDING MacaINE, J. G. 


Freeman, 

5951. TELEPHONE Suipr. Inpex, W. C. Fletcher and D. 
Craven, Sheffield. 

5952. Conpensinc Enorves, J. Darroch, Newcastle- 
upon-Tyne. 

5953. Storine, &., Power, J. E. Wallis, Basingstoke. 

5954. Boots and SHors, W. Wills, Northampton. 





5955. Fixinc HANDLEs to Griprrons, E. Evans, Sea- 
combe. 

5956, Cornice Poie Eves, G. Burn, Birmingham, 

5057. Sarery Apparatus for Winpow-CLEANING, &e., 
J. Pride, London. 

5958. DiapHracm for Letrrer-soxes, J. T. Shillan, 
London. 

5059. Meat Sars, &c., R. Rose, London. 

5960. Srups for Snirt Currs, R. Rose, London. 

5961. FLOWER-HOLDERS, R. Rose, London. 

5962. Stackinc MacuHtINEs or ELevators, R. Maynard, 
London. 

5963. AXLes or Bearincs of Tramcars, W. Thomson, 
London. 

5964, Screen or Guarp for Fuxnrrure, E. Borradaile, 
London. 

5965. CLEANSING and Po.isuine Furniture, C. T. F. 
Tomlinson, London. 

5066, Foxisuinc Hripes or Skins, W. R. Pullman and 
H. Smith, London. 

5967. MuctLaainous Propuct for Pouvtices, &c., P, B. 
Marchal, London. 

5008. Cycies, R. 8. Lovelace, London. 

5969. Benpinc and Empossinc Sueet Merat, B. J. 
Baldwin, jun., London. 

5970. Manuracture of Ceramic-ware, H. M. Ashley, 


London. 
5971. DistiLLation of O1ns, J. Dewar and B. Redwood, 
London. 
Gas Motor Enatnes, N. A. Otto, London. 
Breecu Piece for Fire-arms, R. Morris, London. 
5974. Grates, F. M. Goodall, London, 
5975. Hors, &c., J. Hart-Davies.—(J/. 
Ceylon.) 






McDonnell, 








SELECTED AMERICAN PATENTS 
From the United States’ Patent Office Oficial Gazette. 


420,897. Coke Oven, W. W. Anderson, Wilkinsburg, 
Pa.—Filed April 24th, 1889. 


hi 


er 
containing a packing also in contact with terna 
surface of the casing, said cylindrical ek aa 
beyond the upper end of the bore in which it sli “4 
and a swinging shouldered cam lever pivo' ~ 


casing and striking the casing when ane 


[421182] 





and the valve is closed, and instantly unseating the 
valve when the lever is swung downwardly, said lever 
when it stands horizontal operating to hold the valve 





Claim.—Q) A coke oven having in tion a 
bed provided with a retaining ring, and a removable 
dome or hood resting upon the bed outside of the 


ret g ring, tantially as set forth. (2) Acoking 








oven having in combination a bed-retaining ring 
formed in sections and resting upon said bed, and a 
removable dome or hood resting upon the bed outside 
of the retaining ring, substantially as set forth. 


421,120. Taimeie anp Rore CLiamp ComBineD, J. J. 
Young, Williamsport, Pa.—Filed October 7th, 1889. 

Claim.—(1) A combined thimble and rope clamp 
comprised of an elongated section longitudinally 
channelled on one side and provided with a thimble at 
one end, and a channelled clamping section which 
mates and is secured to the other channelled section, 
substantially as set forth. (2) The combination, with 
a main section, an integral thimble portion projected 


421120] 
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from the main section at one end, a set screw bolt, and 
a rope end bent around the thimble portion and located 
in a channel longitudinally formed in the main section, 

a set screw bolt, a wedge-shaped 5; block, 
and a clamping section secured to the main section by 
bolts, su tially as set forth. : 


421,159. Steam Pump, F. M. Brcun and J. A. Hoar, 
Newport, R.I.—Filed Auguat 3rd, 1889. 

Claim.—(1) The combination of a steam cylinder, a 
water cylinder in alignment therewith, a piston 
provided with two pistons at its opposite ends, one in 
each of said cylinders, an independent slide rod 
extending through the adjacent heads of said cylin- 
ders, a steam chest on said steam cylinder, an exhaust 
chamber having two ports opening into said chest, 
ducts connecting said chamber with opposite ends of 
said steam chest, a tubular plunger valve provided 
with two sets of flanges at its opposite ends and with 
a steam port between each sct and between the flange 
of each seat, a smaller auxiliary valve within said 
tubular plunger valve, provided with three flanges 
adapted to close said ports, the body of said auxiliary 
valve being flattened and chambered at its opposite 


421159] 









AM 
le UM "Wp, 
ends, a water chamber on said water cylinder, a water 
valve therein for regulating the flow of water into the 
water cylinder, a rod connecting the water valve with 
said plunger valve, a vertical bar on said independent 
slide rod, a valve connected to said auxiliary valve and 
adjustable in said bar, and collars on the rod connect- 
ing said water valve and plunger valve. (2) The com- 
bination of a steam cylinder provided with a steam 
chest and connecting ducts, a water cylinder provided 
with a water chest and connecting ducts, a piston rod 
provided with two pistons at its 0 ite ends, one in 
each of said cylinders, an independent slide rod ex- 
tending through the adjacent heads of said cylinders, 
a water valve in said water chest, a tubular plunger 
valve in said steam chest, a rod connecting valves, 
and provided with collars, an auxiliary valve within 
said plunger valve, provided with a valve stem extend- 
ing through the chest head, and an upright bar on 
said independent slide rod adapted to e said 
collars, and a clamping device for adjusting said stem 
on said bar. 


421,182, Revier Vatve ror Hypravtic PREssEs, 
J. M. Meloney, Wilmington, Del.—Filed June 20th, 
1889. 

Claim.—The combination, with a hydraulic wheel 
press, of a valve casing rising from the valve chest in 
communication therewith by a vertical passage and 
having a lateral waste pipe, a ing-seated valve 
having a stem moving vertically in line with the axis 
of the casing, having a cylindrical head sliding al 
in contact with the internal surface of said casing an 











ted without the aid of the attendant . 
tially as described. » wubetan 
421,276, Rotary Currer Heap, 4. (. Heath and 

F. H. White, South Easton, Mass.—Filed May 8th, 


1889. 

Claim.—{(1) The combination of the cutter head 
having a series of oblique slots extending inwardly 
from its periphery, said slots being widened at the 
——— of the head, a series of blades movable 

n said slots and guided thereby, a rotatable plate 
having a series of projections ¢!, engaged with 
slots or recesses in said blades, substantially as de- 
scribed, and adapted to move thesaime simultaneously 
in the slots, and means for securing said plate and 
[421,276] 


tin 








through the latter the blades at any position to which 
said te and blades may be vs, ej as set forth. 
(2) The combination of the cutter head having a series 
of oblique slots extending inwardly from its periphery, 
a series of blades movable in said slots and guided 
thereby, a rotatable plate having a series of projec- 
tions ¢! en; with slots or recesses in said Fiades, 
substantially as described, and adapted to move the 
same simultaneously in the slots, and a nut which is 
screwed upon the shaft of the cutter head, whereby 
the plate and blades may be secured to the cutter head, 
as set forth, 
421,307. Preumatic Gun, G. H. Reynolds, New York, 
N.Y.—Filed March 14th, 1889. 

Claim.—{1) A tie rod in combination with a gun and 

projectile arranged longitudinally in the charge 





chamber, as shown, and connecting the surface against 
which the impelling force acts in the rear of the pro- 
jectile with a gas check in the breech of the gun, so as 
to retard the movement of the projectile and allow a 





fuller application of the impelling force, as herein 
specified. (2) Two portable gas checks, D’ and D?, 
arran, in reversed positions, in combination with a 
tie holding them together and adapted to break 
with the discharge of the gun in which they are intro- 
duced, as herein specified. 








Epps’s CocoA.—GRATEFUL AND ComrorTinG —“‘By 4 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by @ 
careful application of the fine pro; ies of well- 
selected , Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may be 
gamey. built up until mr | enough to resist every 

ndency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is « 
weak point. We = somes rf a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

ly nourished frame.”— Civil Service Gazette. 
Made simp! mn a a =, & Oo 
in kets, by grocers, —* James Epps ey 
Bemen thie Chemists, London.” Also makers of 
Epps’s Afternoon Chocolate Essence.—[{ADVT.] 
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THE EDINBURGH EXHIBITION. 
ConckIVED at first on a modest scale in every re- 
Exhibition just opened at Edinburgh by 


spect, the gaum > 
Duke of Edinburgh must form matter for 


H.R.H. the 

pleasant wok ter | 
rtainly is to the visitor who sces it for the first time, 

certé 

and with 


ler, even to the promoters themselves, as it 


the impression that the original scheme has 
As a matter of fact, 
history of the scheme since its inception has 


undergone no change or expansion, 


the whole : 
of constant growth and extension, and even in 


een ON 

i days of huge international displays, the Exhibition 
will take no very mean place as an interesting and valu- 
able exposition of modern progress in science, art, and 
industry. We gave some expression to this feeling in 


our first article, some weeks ago, and subsequent visits 
have tended to confirm the impression, It is_true, there 
was scarcely any midway choice between limiting the 
of the Exhibition to the special subject of clec- 


scope 2 ° 7 : 

cos and launching out into the broad sea of universal 
and international display. The latter alternative was 
chosen, and, we think, wisely. The restricted and special- 


ised interest attaching to a display of electrical science 








caution which has husbanded outlay, where needless lavish- 
ness is so often common, and expended it on matters 
more satisfying. The interior of the buildings is in many 
respects admirable and noteworthy, even from the 
point of view of lavish expenditure. Economy and 
attractiveness, in fact, have been well attained, and the 
executive may be complimented on having secured sub- 
stantial and pretty enough housing for the exhibits of 
their patrons. 

The buildings throughout are almost entirely of wood, 
and in many of their structural features utility and 
ornament are cunningly blended. Originally it was 
intended to use iron for various parts of the structure, 
the columns and roof principals, for example, but the 
high price of iron at the time of the inception of the 
Exhibition operating in conjunction with the necessity 
imposed upon the designers to minimise expense, caused 
wood to be the material employed. As completed the 
buildings appear no less substantial—and they must 
certainly be much cheaper—than if iron had been largely 
used. With the same economic spirit in view of pre- 
serving the marketable value of the material when the 
buildings come to be demolished, “‘ marketable sizes ” 
have not been broken, except where quite unavoidable. 
In this way, columns, trusses, couples, and other mem- 



































and invention would probably not have diawn visitors in 
sufficient numbers to bring the revenue up to the required 
figure, especially as electricity has formed—at least as 
regards lighting—a prominent feature in all recent exhi- 
bitions. Considering the modest guarantee fund with 
which the promoters first set out, and which, in spite of 
all effort, still remains at a very low figure— £30,000— 
It was additionally imperative that everything should be 
done to draw the multitude and swell the coffers of the 
management. Under Mr. S. Lee Bapty, and those sup- 
porting him, matters have indeed progressed and 
developed in this direction remarkably; and the result is 
a show which, in popular interest at least, will not rank 
much, if anything, behind that of Glasgow or of the 
previous Edinburgh displays. 

The cireumstance of the low guarantee fund, and the 
restricted scope of the Exhibition as originally conceived, 
together operated to make the executive economise in 
every possible way. This is evidenced in no way more 
strikingly than in the comparative plainness and un- 
pretentiousness of the exterior of the Exhibition build- 
ings. The plans and elevations we give in this num- 
ber may show this, bat even they improve rather than 
belittle the general exterior, although lacking the very 
essential aids to a fair appearance—colour and detail 
ornamentation, This is not by any means intended as 
& reproach; in fact, it is quite the reverse, und nothing 

ut praise cen be accorded to the spirit of economy and 





THE MACHINERY HALL, EDINBURGH EXH.BITION. 


bers of the roof framework are found, as a rule, made up 
of two, three, or more thicknesses bolted together. In 
forming the laminated arches which constitute so orna- 
mental a part of the couples, each layer of wood was 
wedged round to the curve, held in place, and nailed, the 
process of imparting the desired curvature resembling 
the planking operations of the boatbuilder. Amongst 
the several advantages due to the wholesale employ- 
ment of timber, the ease and rapidity with which con- 
struction was effected were not the least marked. With 
a plentiful supply of deals and battens, wrought iron 
nails and hammers, and willing hands to manipulate 
them, the building arose like the proverbial palace in a 
fairy tale, while the outside cleaning and ornamentation 
were no less expeditiously effected. 

Selecting the eastern building as the one of first im- 
portance—embracing, as it does, the main entrance, 
ceremonial reception rooms, concert hall, &c.—it may be 
described as covering an area of about 180,000 square 
feet, being 700ft. in length and 250ft. in breadth. As 
shown by the elevation on page 349, architectural embel- 
lishment has been almost confined to the grand entrance, 
about the centre of the building. Prominent features in 
the design at this part are the square towers with Moorish 
pinnacles, which flank the entrance doorway. The height 
over all is 120ft. About 65ft. from the ground the towers 
have each a jutting platform, surmounting which the 
tower becomes an octagonal structure, resting on which is 


a dome of Moorish character, terminating in a tall finial 
post. In front, and from the base of the towers, rise 
pedestals which support groups of statuary symbolic of 
the several leading branches of science and industries. 
Higher up the towers are lightened and relieved by open- 
ings and baleonies with projecting verandahs. The gable 
between these towers is occupied by a semicircular glazed 
screen, having in the centre a clock with «a 6ft. dial. The 
mechanism for this clock, it may be stated, is supplied 
by Messrs. Ritchie, of Edinburgh, and is placed on the 
ground level for public view, while the chimes are fitted 
near the top of one of the towers. One of the towers will 
also be used to exhibit the powers of an electric search-light, 
Above the glazed screen the gable end is embellished by 
a series of shields bearing various coats-of-arms, between 
which are banneret poles, while in the centre is a female 
figure representing ‘ Electricity,” aloft in her 
right hand a blazing electric torch. Two lower and less 
ornate gables—one on each side of the grand doorway— 
also give entrance to the building, leading up to which 
are verandah-covered ways from the outside entrance, 
and covered flights cf steps bridging the Union Canal. 
Relieving both extremities of the building are gable ends 
similar to those flanking the grand doorway. 

In the interior on each side of the grand entrance are 


bearing 


reception rooms beautifully furnished by leading firms 
as exhibits, and adjoining them are the usual cloak rooms, 
post and telegraph, &c. The grand vestibule extends 
from the main doorway some @Oft., and is 100/t.in width. 
Beyond the vestibule, and directly opposite the main door- 
way, is the Grand Concert Hall, 190ft. in length by 100ft. 
broad, which will afford sitting accommodation for 3500 
persons, as well as platform space for a large chorus 
and orchestra, and the large organ by Mr. Eustace 
Ingram, of London. Both in the vestibule and concert 
hall—the latter of which has a floor sloping upwards 
from the platform—much has been effected in the way 
of sculptured embellishment and coloured decoration. 
The screen dividing the vestibule from the concert 
hall and through which entrance to the latter is 
obtained, is lavishly embellished by sculptured figures 
and scroll-work from designs by Mr. John Rhind, of 
Edinburgh, who is also responsible for the other sculp- 
tured work before referred to. To rightand left of the ves- 
tibule and concert hall, which together form one distinct 
transverse building, the interior consists of separate 
courts, arranged in a way which may be gathered frcm 
the plan given on page 350, and containing British and 
foreign general exhibits. 

As regards the general structure of the building, the 
foundations of the main walls consist of blocks ef sold 
masonry 2ft. square and Ift. thick, embedded to a depth 
of from 20in. toZ0in. There Liccks suppcrt deal columns 
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MR. W. ALLAN CARTER, M. INST. C.E., ENGINEER; MR, F, W. SIMON, ARCHITECT, 
Fig. 2 
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” CROSS SECTION ON A.B. 


Yin. square, and between the columns, and _ bolted 
thereto, are runners 9in. by 6in., together with diagonal 
stiffeners. The outside wall is of lin. boarding lapped 
rainproof and painted a light buff shade, relieved with 
reddish-coloured ornamental work. The height of the 
roofing of conc2rt hall and vestibule is from 45ft. to 5Oft. 
The framework is entirely of wood, the arrangement of 
which will be gathered from Fig. 1. It consists of 
trusses of the ordinary lattice type, placed 20ft. apart, 
the central span being 60ft. and the twoside spans 20ft. 
each. 

The supporting columns are built up of four llin. by 
3in. planks, incased by pine lining and having orna- 
mental capitals. The principal members of the trusses 
are made up of several thicknesses, the tie beams com- 
prising two members, each formed of two thicknesses 9in. 
by lin. The diagonal stays are 63in. by 2iin., and are 


fixed by bolts between the double tie beams. The joints | are based upon a system of timber corresponding to that 
of the trusses are secured with wrought iron straps and | used in the case of the outside walls, except that for the 
bolts. The wind bracing is of battens 6}in. by 2}in., | masonry blocks planking of 1lin. by din. scantling is sub- 
bolted diagonally to the trusses. To take from the hard- stituted. The flooring is of 1}in. timber, and the joists 
ness of the framework lines, laminated ribs. fitted to a/| are 9in. by 3in., while the columns are similar to those 
uniform curve are introduced under each truss with | already described. The roof principals, which are 10ft. 
fine general effect. The roof proper, which is of galvanised | apart, and rise to a height of 33ft., are carried across the 
iron 24 B.W.G., is bolted direct on to the purlins. The | courts, and at the corners of the outer or circumscribing 
roof ridge, for its whole length, is capped by a ventilator court they are made continuous by a neat jointing. As 
glazed on top and having louvre boarding at sides. shown by Fig. 3, rafters, which are of 9in. by din. deals, 

In each of the wings extending to right and left of this rise from the columns and connect with a central ridge. 
transverse section of the main building, there are four | Rising from a height of about 8ft. from the flooring, and 
courts in the centre of the space, each 100ft. by 50ft., | tied to both columns and rafters, are laminated arches of 
leaving a continuous court of 50ft. in width all round. | the kind already described. Similar arches, indeed, lend 
The courts are divided by ordinary lining 8ft. high, bolted | a softening influence to the roof framework throughout 
on to columns supporting the roof, and with diagonal ties. | the whole of the buildings. In this particular instance 


_ The columns supporting the roof, and joists for the flooring, | they are formed of three thicknesses of timber, each 7in. 
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THE LOCOMOTIVE ANNEXE, EDINBURGH to the cost of transport and other difficulties which have et odes alls is a light greenish-blue, 


EXHIBITION, 1890. 


On the eve of the opening of the International Exhi- 
bition at Edinburgh the loeccmotive shed is almost the 
only part cf it which presents anything like a finished 
Visit, 


appearance. At the time of our one ‘exhibit, 









en a 


> 


come in the way, the proposal has been abandoned, much 
to the regret of many engineers, who would have been 
glad to have an opportunity of comparing the two types 
fairly on the same ground. 

The building in which the railway exhibits are located 
takes the form of an annexe to the Machinery Hall, 
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\ parts of the framing pick 

in Indian red, a simple but harmonious combinatior 

one which gives the interior a very light appeared 

especially when lit up at night by are lamps. The floc 

for supporting the locomotives is arranged thus: ¢ - 

sleepers 10in. by 5in., at 4ft. intervals, support louie 
gitu. 
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THE EDINBURGH 


indeed, was absent, but all the others had been in place 
for some time, and the only work going on was the 
necessary cleaning and final varnishing, in preparation 
for the opening day. It need hardly be said that in 





EXHIBITION, 


along the north side of which it runs, abutting at one 
end on the boiler-house, and at the other opening on to 
the grounds, through which the locomotives were run 
directly from the adjoining main line. It is in two bays, 











GENERAL PLAN OF GROUNDS. 


dinals 12in. by 6in., and above these again are another 
set of longitudinal sleepers which receive the load. Of 
course, each locomotive has its own special flooring 
shown above ground, this in some cases including the 


magnitude the collection displayed at Edinburgh is not each 28ft. wide, with a total length of 300ft. The roof | complete permanent way, ballasted and all. 
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THE EDINBURGH EXHIBI:ION, 


coinparable with such a show as the Paris Exhibition 
afforded; but, taken as a whole, it is very interesting, 


and fairly representative of the latest British practice, 
while, as our description will show, the historical side of 
this special branch of engineering has not been neglected. 
Our readers probably know that a strong effort was made 
to have a first-class specimen of the American locomotive 
breught over and shown alongside of our cwn; but owing 
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principals, which, like every other part of the Exhibition 
buildings, are entirely of wood, are trusses of the very 
simplest form combined with a laminated arch, and 
spring at a height of 17ft. 6in. from columns spaced 14ft. 
apart. Each of these columns is composed of four deals 
Yin. by 8in. bolted together, and they are connected 
above longitudinally by light lattice bracing. In con- 
formity with the general scheme of decoration, the 


GENERAL PLAN OF BUILDINGS. 


In coming now to our subject proper, the exhibits 
themselves, our intention is to give just now merely a 
general outline description, without pointing out any 
details. This we hope to do later on, in the case ol 
those engines which have not been already illustrated and 
described in this journal. While, of course, the develov- 
ment of the locomotive has been gradual and slow, we 
may say roundly that three distinct periods in its history 
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eee een 
nted—the early period of its infancy, the 


represe \ 
are here re} d of the mid-century, and the modern 


transition perio 


pel the old engines are placed at the eastern end of the 
hed, and the oldest of all is the one which first meets 
pact w on entering from the boiler-house. It is one by 
vithick, of date about 1809, of the vertical 
return connecting-rod or ‘ steeple ” type, the boiler being 
of cast iron, with the cylinder enclosed in it at one end. 
A single continuous internal flue returns again to the 
e where the chimney is situated. This engine, 
hibited by Mr. F. W. Webb, of the London 


our view © 
Richard Tre 


furnace end 
which is ex 


and North-Western Railway, was found and purchased 
by him at Hereford in 1883. Next in date comes the 
Wylam Billy locomotive, 


Wylam, in 


built by William Hedley, 
1813, which is lent from the Edinburgh 


meter. In front of this, and occupying over 100ft. of the 
length of the shed, is the exhibit of the London and 
North-Western Railway, headed by the Jeanie Deans, a 
compound passenger engine on Mr. Webb’s well-known 
system. - A 42ft. composite carriage, as used on the 
Scotch express service, follows this, and it is noticeable 
that in neither of these has any attempt been made to 
give an extra finish for the Exhibition, Mr. Webb 
doubtless preferring to show his productions in their 
ordinary running condition. From the works at 
Crewe come also a pair of electro-magnetic staff 
instruments—Thompson’s patent—and a neat little 
portable machine for cutting out boiler tubes, worked 
by a small electro-motor. Webb’s permanent way, with 
steel sleepers dished by hydraulic power, and chairs 


‘rivetted to them, and the Ramsbottom water trough are 


Fig. 1 
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is 
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Museum of Science and Ait. ‘Locomotion, No. 1,” of the 
old Stockton and Darlington line, dated 1825, well known 
to travellers who pass Darlington station, is exhibited by 
the North-Eastern Railway. This, we believe, was the 
first locomotive to draw a passenger train. It is accom- 
penied by its tender and coal truck, and stands on the 
original rails, supported by square stone blocks. A full 
size model of the Rocket perpetuates the genius which 
suggested the ccmbination of the tubular boiler and the 
blast pipe, and marks the end of the first period. A 
saloon carriage built for the use of the Duke of Wellington 
in 1888, which shows very little advance on the old stage 
coach, so far as accommodation is concerned, has been sent 
by the South-Eastern Railway, and an ordinary carriage 
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also shown. In the corresponding position in the adjoin- 
ing bay stands the North-Eastern Railway's exhibit, 
which also includes both a locomotive and carriage, the 
former being the most recent specimen of the Worsdell 
and Van Borrie compound-express passenger engine, with 
7ft. T4in. driving wheels, which has been fully illustrated 
in THE EnGineER. The finish of this engine is superb, 
and presents a striking contrast to that of the Jeanie 
Deans on the opposite side. Mr. Worsdell also shows 
separately a pair of compound cylinders for his Class C 
goods engines, with pistons, rods, crank-shaft, and Joy valve 
gear complete ; while, ina case on the wall close by, are to be 
placed test specimens of all the materials used in their 
construction. Like the North-Western, this engine stands 
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of rather later date and slightly more commodious accom- 
panies the Stockton and Darlington train. Representa- 
tive of the intermediate stage of progress in the history 
of railways stands the locomotive Lord of the Isles, built 
at Swindon in 1851 by the Great Western Railway, and 
shown by them in the Exhibition of that year. It is, of 
course, for the broad gauge, and has a pair of driving 
be 0 Sft. diameter, with four leading and two trailing 

eels, ‘ 

_ Uf modern locomotives there are four, exhibited by the 
rival through lines to the North, and grouped in pairs in 
the adjacent bays. Passing along the north bay first, we 
Come upon one by the Caledonian Railway, the Carbrook, 
built at the ‘St.’ Rollox works from Mr. Drummond’s 

esign, and of his ordinary inside-cylinder bogie type, 
with two pairs of coupled driving-wheels 6ft. 6in. dia- 


on a@ special permanent way, the steel sleepers and chairs 
in this case being combined, and pressed out complete at 
one operation. ‘The only remaining locomotive is that of 
the Great Northern Railway, an outside-cylinder engine 
with one pair of 8ft. driving wheels, built at the Don- 
easter works. It stands behind the North-Eastern 
exhibit. 

The North British Railway has not sent a locomotive, 
but shows a third-class carriage, for the purpose of illus- 
trating the system of electric lighting in use on its 
Glasgow underground line, which was designed by Mr. 
Carswell, their engineer. At the time of our visit this 
carriage was standing outside, and it seemed to be un- 
certain where it would finally land. 

A collection of drawings of representative locomo- 
tives, sent by the proprietors of THE ENGINEER, occu- 


pies a large part of the wall space in the annexe. 
There are one or two additional exhibits connected 
with railways, amongst which we may specially men- 
tion a complete Westinghouse brake plant for a train 
of fifty vehicles, on the new “rapid action” system, 






Fig. 3 
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THROUCH 


CENERAL COURTS 


which has not yet come into use in this country, but will 
be shown working during the run of the Exhibition. 
The Vacuum Brake Company does not appear to be 
represented. 








ELECTRICITY AT THE EDINBURGH 
EXHIBITION. 


Two firms have been entrusted with the responsibility 
of providing and fitting dynamos, leads and lamps, for 
lighting the buildings and outside grounds—the well- 
known Brush Electric Co. and Messrs. King-Brown and 
Co., of Edinburgh. The Brush Co. will light the interior, 
including main buildings, picture galleries, machinery 
hall, dining rooms, Eastern annexe, and locomotive 
annexe—in fact all but the concert hall, which is lit on 
the incandescent principle by Messrs. King-Brown and 
Co.—together with the whole of the grounds. The 
generating plant for undertaking this comprises thirteen 
No. VIII., and two No. VII. Brush machines, the speed 
for these being 775 revolutions per minute and 900 revo- 
lutions per minute respectively. As only twelve of the 
largest will be required, however, the remaining three 
will be kept in reserve. The dynamos are arranged in 
groups, and are driven off two separate lengths of 
counter-shafting, operated by separate Robey engines, to 
be afterwards noticed. There are also three other 
dynamos driven by three independent engines without 
counter-shafting. The belting for driving these dynamos 
is supplied by the Lancashire Belting Co., and is made 
endless, thereby doing away with the unsightly joint, 
and causing the belts to run much more smoothly on the 
pulley. 

The total number of are lamps arranged for is 365. Of 
this number, 283 are in the interior, and 82 in the outside 
grounds. The 283 lamps in the main buildings are of 
2000-candle power, taking 10 ampéres and 50 volts, the 
light from these lamps being diffused through slightly 
obscured globes, making -it very pleasing to the eyes. 
The 82 are lamps by which the general illumination of 
the outside grounds is effected, are of the same candle- 
power as those used for lighting the interior of the Exhi- 
bition, but with 18in. clear glass globes. Forty-five of 
these lamps are arranged in groups of three, on fifteen iron 
masts, 65ft. high. These masts have been specially con- 
structed for outside illumination of large open areas. 
They have no stays, and all the conducting wires necessary 
to lower the lamps being in the inside of the masts, they 
are naturally very neat in appearance. The remaining 
lamps are hung on wooden poles by ornamental iron 
brackets of neat design. 





All the adjacent lamps in the different courts have been 
| arranged on three separate circuits, so that, should an 
| accident happen to any portion of the generating plant 
at any time, there would still be two-thirds of the 
lamps burning in the particular section. The conductors 
from the dynamos and lamps are brought to a very 
simple but efficient switch-board, arranged so that should 
it be necessary at any time to alter one circuit to another 
dynamo it can be performed instantly. For this purpose 
the dynamos are connected to pairs of contact hooks on 
the switch-board, and the lamp circuits to flexible leads, 
fastened to pairs of stirrups hung on the hooks, thus 
' completing the circuit. 

| Messrs. King-Brown, and Co., who are the contractors 
for the incandescent lighting, supply five dynamos in all, 
which furnish the current for lighting the spacious concert 


| 
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OO 
hall. The lamps for this purpose are of the Sunbeam | street, Glasgow, make a good show of Pattison and | passengers at about twenty tons. He anticipated a 


type, 110 in number, and each of 200-candle power. 

The space occupied by the generating plant is in the 
centre of the Machinery Hall, and directly in front of the 
boiler annexe, and of the electrical engineer's office. The 
latter has been so placed that the boiler-room and dynamo 
space can be constantly under view. This space, which 
measures 120ft. by 80ft., is distinguished from that oceu- 


pied by independent exhibits of electrical plant by means | 


The 
almost all of Robey’s manu- 


of a waist-high ornamental barricade all round. 
driving engines are 


facture, and in themselves form no inconsiderable part | 


of the machinery display. First, there is an 80-horse 
power horizontal coupled compound engine with the 
firm’s patent trip valve gear; cylinders, 184in. and 30in. 
diameter; stroke, 40in.; revolutions, 65; ftly-wheel, 15ft. 
diameter, grooved for eight 1fin. ropes. These driving 
ropes connect with the shafting for machinery in motion. 
Next comes a 65-horse power compound engine with trip 
gear on the high-pressure cylinder. The cylinders are 
ldin. and 25in. diameter; stroke, 28in.; revolutions, 86 ; 
fly-wheel, 12ft. diameter, grooved for nine ply of ropes. 
Each of the above engines drives on to lengths of 44in. 
counter-shafting, and thence to the dynamos by the 
Lancashire belting and preferential pulleys already 
referred to. The next engine is of 25-horse power, 
of the Robey fixed compound type, cylinders 9}in. 
and 16jin. diameter, with an 18in. stroke. It runs at 
143 revolutions per minute, the fly-wheel being Sit. 
diameter and llin. broad, and is belt driven direct. It 
gives motion to one of the large King-Brown dynamos. 
Next is a high-speed compound horizontal engine running 
at 300 revolutions, driving direct one of the No. VII. 
Brush dynamos. The cylinders of this engine are 5}in. 
and 9in. diameter, and the stroke 6in., the driving 
wheel being 3ft. 6in. diameter by Sin. in width of rim. 
The next in order are two 8-horse power 
engines coupled, with the driving wheel, 7ft. diameter 
and 10in. broad, between them. The cylinders are each 
93in. diameter, and the stroke is 12in. This engine 
drives a thirty-five are light Brush dynamo. The last of 
the Robey engines is a high-speed one, with cylinders 
10}in. with a 10in. stroke, the fly-wheel being 4ft. 6in. 
diameter by 9in. broad. It will run at 285 revolutions 
driving a fifteen are light Brush dynamo. Besides these 
seven fine engines of Messrs. Robey’s make, Messrs. 
Alley and Maclellan, of Polmadic, Glasgow, supply an 
ordinary type Westinghouse engine with 12in. cylinders 
and 1lin. stroke. 
new triple-expansion high-speed Westinghouse engines. 
These will drive direct four of the large dynamos by 
Messrs. King-Brown, and Co. 

The western end of the Machinery Hall is more espe- 
cially set apart for machinery in motion. The various 
exhibits are driven from two separate lines of shafting, 
one along each side of the hall. The shafting is supported 
on A frames of cast iron, 10ft. high, supplied by Messrs. 
Kesson and Campbell, of Glasgow, who, it may be stated, 
also supplied all the cast iron pipes used throughout the 
building. One line of the shafting is driven_by a fine 
horizontal compound engine of 25-horse power, supplied 


by Messrs. Ruston, Proctor, and Co., Lincoln, while the | 


other line, in two lengths, is driven by a gas engine of 
the Otto type. 14-horse power, supplied by Messrs. 
Crossley Brothers, Limited, and by a_ Griffin 


nock. The latter firm also show a large number of this 
type of gas engine, both horizontal and vertical. Need- 
less to say the working bakeries and confectioneries, 
invariably so popular a feature in machinery-in-motion 


sections of exhibitions, are again much in evidence The 
same remark applies to printing machinery. Messrs. 


Constable, the official printers to the Exhibition, have on 
this occasion all the printing machinery—contributed, of 
course, by various makers—under their own exclusive 
charge, and much good work will, in all likelihood, 
be turned out by this well-known firm. 
making, tobacco spinning, carpet-beating, glass engrav- 
ing, are all branches ot industry which have here 
representation; but there is only a limited show in 


those particular branches which Glasgow, Leith, Grange- | 


mouth, Dundee, and other towns near the Scottish 
metropolis are so much interested in, viz., marine and 
civil engineering. Amongst the few firms exhibiting 


machinery connected with marine work are Messrs. | 


Brown Brothers and Co., of Rosebank Ironworks, who 
make a most interesting display of their special hydraulic 
ship-steering plant; Messrs. Hawthorns and Co., Leith, 
who show Callon and Chapman's patent hydraulic cap- 


stan, and Young’s patent marine crank and pin; Mr. | 


George Thwaite, Stockton-on-Tees, who shows a variety 
of Smiles’ patent ship machinery, e.g., steering gear, 
hole cutters, &c. Shipbuilding receives but meagre illus- 
tration, the exhibits being chiefly grouped in one of the 
courts of the main building. 

The purely electrical exhibits—apart from those which 
constitute the contractors’ plant for general lighting— 
occupy the whole of the space to the east of the central 
dynamo court. These exhibits really impart, as it was 
originally intended they should, the leading characteristic 
to the Exhibition; and it will be on the excellence or 
otherwise of this important section that the Exhibition 
will or will not justify its existence in the eyes of the engi- 
neering world. It would be premature—and especially so 
in the face of great backwardness in the placing of exhibits 
—to speak with any assurance as to how the display will 
declare itself. Our intention is todeal thoroughly with the 
subject in due time. It may be said generally, however, 
that although we notice the absence of many of the firms 
of high repute, there will be a compensating circumstance 
in the interest and novelty of many of the machines and 
processes shown. Several entirely new electro-motors 
will contribute to this result. The Electric Construction 
Company, London, shows a 100,000 watt alternating 
dynamo of the type now in use for distribating current 
from a central station over large areas in towns to supply 
mnany consumers. Messrs. Norman and Son, Waterloo- 


vertical | 


The same firm also send one of their | 


gas | 


engine supplied by Messrs. Dick, Kerr, and Co., Kilmar- | 


Brush. 


Scott's dynamos and electro-motors, current being sup- 
plied to the band stand and other outside features. 
Dynamos in motion are also shown by Messrs. Earnest 
Scott and Co., and near by is the Admiralty type dynamo 
and engine combined, of Messrs. King Brown and Com- 
| pany. Amongst other firms showing electrical machinery 
|or fittings, but whose stands are still incomplete, are 
Messrs. Paterson and Cooper, Woodhouse and Rawson, 
|W. 'T. Glover and Co., Latimer Clark, United Electrical 
/Company, Buller Jobson and Co., Woodside Electrical 
Company, Thomson-Houston Company, &e. &e. Mr. 
James White, of Glasgow, exhibits, in a neat stand, the 
|newest of Sir Wm. Thomson's standard electrical 
measuring instruments. The Edison exhibit transferred 
from the Paris Exhibition is not yet in place. A promi- 
nent and probably what will prove a popular feature 
in this section are large collections of electrically-driven 
|} sewing machines, including the well-known Singer, 
| Wheeler and Wilson, and Bradbury house types. 


THE NEW UNDERGROUND RAILWAY BILL. 





Ir the theory of the survival of the fittest be applicable to 
| engineering enterprises and commercial undertakings, the 
| Bill for constructing an underground electric railway from 
| Bayswater, along Oxford-street and Holborn to the Mansion 
| House and King William-street, should have a fair chance 
| of success. In view of the present session notices were given 
| for as many as five subway lines in the metropolis, but they 
| gradually fell away until only this one was left. Whether 
| the Central London Railway Bill will pass through Parlia- 
| ment we have yet to learn, but few people—impartial people 
| at all events—will be found to deny that the route which 
the proposed railway will serve greatly needs better travel- 
| ling facilities than at present exist. The disadvantages 
| suffered in this respect by the densely populated and impor- 
| ta i 

| a 
jh 


nt business region bounded by Queen’s-road, Bayswater, 
nd the Mansion House, South Kensington, and Portland-road, 
ave long been realised, and various partial attempts have 
been made to remedy the defect, but so far in vain. The new 
Bill is strongly supported ; but there is a good deal of opposi- 
| tion, mainly from interested houseowners and tradesmen 
| along the route, who argue that they will sustain loss through 

people being carried underneath and beyond them, instead of 

as at present journeying above ground in sight of the shops. 
| A further objection is that their premises and business will 
| suffer damage through the opening up of the roadway during 
| construction; but the answer to this allegation is that the 
roadway will not be opened up, but tunnelled under at a great 
| depth. The scheme has been under examination by a Select 
| Committee of the House of Commons—with Mr. Walter 
James as chairman—for eight days, and bids fair to occupy a 
similar period longer. Mr. Pember, Q.C., leads as counsel for 
the promoters, and with him or against him are a large number 
of the most prominent Parliamentary barristers. There was 
also a long array of petitioners, including the London 
County Council, the Duke of Westminster, the Dean and 
Chapter of St. Paul's, and the Gas Light and Coke Company, 
but the list has been somewhat diminished, as usually 
happens after the opening of such projects. The Bill 
originally proposed continuing the railway beyond King 
William-street, and connecting it with the London and 
Southwark Subway Railway, but that intention has been 
abandoned. 

Mr. Pember, in explaining the measure, said it was pro- 
posed to work the line by electricity, and the capital of the 
company was to be £2,500,000, which could be increased to 
£3,000,000 by the borrowing powers. The proposal is to 
construct two low-level tunnels running from Queen’s-road, 
Bayswater, to the Monument, with seven intermediate 
| stations, at, for instance, Portland-place, Tottenliam Court- 
road, Holborn-viaduct, and the Post-oftice. The railways 
are to be worked by electricity, the generating machinery 
being fixed at Queen’s-road, and consisting of four or six 
engines of 600-horse power each. There are to be ten 
trains running at once — five each way — each train 
having seven carriages capable of accommodating 300 pas- 
sengers. Cars and tunnels will be lighted by electricity. 
| The depth of the tunnels is to vary from 38ft. at Bayswater 

to 65ft. at Regent’s-cireus, but in most cases there will be a 
| space of 30ft. between the tunnel roof and the house cellars 
| above. With respect to fears of oscillation, he argued that 
there would be less of this than was caused by the Metro- 
politan Railway worked by steam, and as to the alleged 
opening up of streets that would not take place, as the line 
was to be laid at a great depth, and passengers would ascend 
and descend by hydraulic lifts. Then, with regard to the 
apprehensions of injury to St. Paul's, he pointed out that the 
line would not pass within eighty yards of the cathedral, and 
would then be at adepth of 60ft. A novel proposal mentioned 
by Mr. Pember, was that the promoters should be allowed to 
take the subsoil without payment, but that was the only 
thing they sought to appropriate without compensation. He, 
of course, enlarged upon the crowded traffic along the route 
in question, and urged the Committee to sanction the scheme 
as one absolutely required in the public interest. 

Mr. J. H. Greathead, one of the engineers to the scheme, 
and responsible engineer of the City and Southwark Subway 
Railway, explained the details of the measure, mentioning 
that the worst gradient would be one of 1in 58. The average 
speed, including stoppages, would be fifteen miles an hour, 
which was greater than that attained by the Metropolitan 
Railway trains, and he calculated that the line would earn 
as much per mile as the District Railway did when it was 
purely a Metropolitan line. He produced the results of 
| fifty-seven borings made along the route, and with respect to 
| the need of the line he stated that the traffic by train and 
| omnibus and other vehicles in London during the last few 
| years had increased 700 per cent., while the population had 
| only increased by 48 per cent., and that the number of 
persons so carried last year in the metropolis was 100 times 
the population. The two tunnels would be 11ft. in width, 
and would give more accommodation both in height and 
width than was afforded by the Underground Railway. The 
carriages, which would be entered at the ends, would weigh 
only about half that of a Metropolitan Railway carriage. He 
further stated that there would be no vibration or noise 
perceived above ground, and no blow-holes such as were 
required when steam engines were used. 

In the course of cross-examination by Mr. Littler, Q.C., 
on behalf of Paddington owners and others, Mr. Greathead 
said there would be seven cars to each train, each car 








weighing about seven tons. 


He calculated the weight of 300 


station. 
nd of the 
ngth of the 


to-station traffic, rather than one from end to e 
journey. Their horse-power would be 300; the le 
train would be about 800ft. There would be 
each end of the train, in order to avoid shuntiny at the 
terminal stations. He intended working ten trains ‘ 
a time, five going each way. If the electricity were to 
fail, then the trains would stop; but there “would be 
}room in the tunnel for the passengers to walk to the 
| next station. He would rather be delayed two hours in 
the proposed tunnel than the same period on the Under 
| ground Railway. They intended to give up the brickwork 
| stations such as they had built on the Southwark Sub 
way, and build stations of iron. He explained to the 
Committee by means of diagrams the manner in which it 
was proposed the stations should be constructed, and the way 
in which the lifts would be worked and the shafts made. He 
calculated that 50,000 cart loads of soil would haye 
removed in the construction of Queen’s-road station : 
did not think that would cause much inconvenience 
neighbourhood. He did not know, but he was not surprised 
to hear, that the property belonging to the Paddington Estate 
fronting on the proposed railway was worth a iillion of 
money. He was of opinion that the value of the property 
would be increased were the railway constructed. The w ad 
was aware that the subsoil in the Bayswater-road was gravel 
which was more difficult to work than clay. He stated that 
there was not the slightest fear of injury to the Holborn. 
viaduct by the line. ‘hey proposed to run under the Fleet 
sewer, and at Walbrook under the old Wall Brook. 

In reply to Mr. Jeune, Q.C.—for the Paddington Vestry 
the witness said the works of the company would be in that 
district, the boilers underground, and the engines aboye 
There would be four or six engines of about 600-horse power 
each, but he did not think they would create a huisance, 
They did not propose to pay for the subsoil at any point 
along the road. He had not made provision for compensa. 
tion for injury caused by vibration, because no injury 
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would be caused to any of the buildings along’ the 
route. It was impossible that the proposed tunnel 


could collapse; but if such a thing were to occur, he 
did not think the injury would be greater in a subsoil 
of clay than in one of gravel. He admitted that he knew 
of tunnels that had collapsed, but it was always owing 
to bad construction, and theirs would be properly built. 
He did not think that at any point the top of their tunnel 
would come within 30ft. of the bottom of any cellar, and he 
therefore thought no injury could be done, and so no com- 
pensation for passing underneath should be paid. Mr. Jeune 
read a long list of cases in which injury had been done to 
houses on the route of the Southwark Subway. The witness 
stated that in most of these the injuries were caused before 
the subway was commenced, but he acknowledged that they 
had been made worse. He was sure that similar damage 
would not be done to houses in Oxford-street and Holborn. 

Replying to other counsel, Mr. Greathead said that 
although the line would pass within a few feet of Bow 
Church, Cheapside, it would be at a depth of 57ft.; and he 
did not know that the church was in a weak condition. 
Neither was he aware that the Mansion House foundation 
had to be commenced at a depth of 48ft., owing to the nature 
of the soil. He believed the depth was only 39ft. 

Professor John Hopkinson, electrical engineer, also gave 
evidence in support of the Bill, and in cross-examination by 
Mr. Pope, Q.C., representing the Gas Light and Coke Com- 
pany, he admitted that he was not aware that the cost of 
working an experimental line had been 88} per cent., and he 
was not able to point to any lines worked by electricity in 
this country, but such lines were worked satisfactorily in the 
United States. With certain qualifications, electricity was 
the best power for traction purposes. The most analogous case 
to this was the City and Southwark Subway, which was not 
yet open, and had not been certified by the Board of Trade, 
although the inspectors had examined it. The proposed 
system was, he thought, the best that could at present be 
employed, and although there might be improvements in the 
future, he could not yet see how. The failure of the current 
would, of course, stop the trains, and headmitted that a very 
slight subsidence might injure gas pipes or admit gas into 
sewers, and thus there might be danger of an explosion. 
This, no doubt might be a serious matter for the Gaslight 
and Coke Company. 

Replying to Mr. Jeune, Q.C., and Mr. Bidder, Q.C., Pro- 
fessor Hopkinson expressed the opinion that it would take 
2000 or 2500-horse power—delivered horse-power—to work 
the ten trains. The indicated horse-power would be about 
10 per cent. more, and would require about 38 tons of coal 
per day. The current was to be taken along the line 
between the rails, and if passengers should have to walk 
they could be warned off the centre, and no injury or 
shock would occur. <A driver if not careful might receive a 
shock, but it would be too slight to cause injury. He believed 
the cost of working this line would be less than the cost of 
the Metropolitan Railway. The cost of the generating 
power, engines, and appliances would be about £275,000. It 
was intended to have an engine at each end of each train, 
and so to avoid the waste of time caused by bringing the 
engine to the front of the train at the end of each journey. 

Among the other witnesses examined on the third day were 
Mr. W. Mather, M.P., of the firm of Messrs. Mather and 
Platt, engineers, of Salford, who said his firm were prepared 
in this case to give the same guarantee and undertake the 
same responsibility as they had in regard to the City and 
Southwark Subway. Sir Thomas Farrer, who maintained 
that the line would be a great boon to the public, and Sir 
James Whitehead—ex-Lord Mayor—who said he would have 
opposed the scheme if he heard any injury would be caused 
to St. Paul’s, to the Holborn Viaduct, or to sewers. He did 
not believe any such result would ensue, and he therefore 
supported the Bill. As an illustration of the condition of 
traffic in the City, he mentioned that, notwithstanding the 
opening of Queen Victoria-street, the traffic in Cheapside was 
now greater than it had ever been. On the following day 
some important facts were elicited respecting the congested 
state of traffic. 

Chief Inspector Inwood, of the City Police, stated that by 
the order of the Commissioners of Sewers he had taken 
statistics of the traffic in the City at different points, the 
results of which were as follows :—On February 14th, which 
was a dull and damp day, the total vehicular traffic in 
Cheapside amounted to 11,588, against 72,645 foot passengers. 
On April 1st, which was a fine day, 11,877 vehicles passed by 
the Mercers’ Hall, as against 87,274 pedestrians. On February 
13th, a cold day, 13,316 vehicles and 96,228 pedestrians 
passed through Foster-lane. On April 2nd, there passed by the 
Saddlers’ Hall 13,590 vehicles and 101,940 foot passengers. 
On Februdry 12th there passed through Roman Bath-strect 
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‘ian ,314 people on foot. On April Ist the 
10,532 “a os tes ont anaes amounted to 11,556 vehicles 
vehicular \ odestrians, and on February 11th, 14,301 vehicles 
and 47,070 ae ssengers passed by Holborn-bars between the 
and eight enn and eight p.m. There were constables 
per oe different points in the City to assist foot passen- 
station? i sequence of the crowded state of the thorough- 
gers 1D se nae Cheapside before Queen Victoria-street was 
fares. 1874 and immediately after it was opened Cheapside 
a hel tly ‘relieved, but at the present time it was worse 
was slightly vv enever there was any extra traffic caused in 
o- wats of building operations, extra police were put on 
eg the traffic was regulated in that way during certain 
duty, the day. He thought the proposed line was much 
hours * it would greatly relieve the streets. 
eded, and that 1 greatly 
nee noctor Wells, of the KE Division, stated that the number 
— ers and vehicles which went to Oxford-street by 
pot ‘Tottenham Court-road were 30,053 and 10,419 
— aie Jy; and Inspector Smith, of the C Division, said 
— ; traffic going west of Oxford-street in the twelve 
eo comprised 12,331 vehicles and 54,100 pedestrians. 
hours cs tiglas Young, surveyor, King William-street, said he 
nad Has engaged since the commencement of the Southwark 
Subway in advising the company professionally. There had 
~t no danger to property of any serious character, and an 
damage that had been done had been very easily remedied. 
The vehicular and passenger traffic had not been interfered 
with in any way by the making of the Southwark Subway. 
sir Benjamin Baker, C.E., also examined for the Bill, 
cited the City and Southwark Subway as an example of what 
could be done in such cases, and said the success of the pro- 
vosed line was not a mere matter of experience, but of abso- 
fute certainty. He was quite convinced of the practicability 
of carrying out the system, and did not think that any 
serious obstruction to traffic would be caused during con- 
struction. No annoyance would be caused by the generating 
station at Queen’s-road, as there was nothing different from 
what was now in existence at other electric light stations. 
The severs under the control of the London County Council 
would not be injuriously affected by the projected railway. 
There would be no difficulty in doing what the authorities 
required. What they had to do was mere child’s play as 
compared with what had to be undertaken in connection with 
the Metropolitan Railway. No one along the line of route 
need apprehend the slightest injury or danger from the con- 
struction of the railway. 

Sir John Fowler, C.E., examined by Mr. Saunders, Q.C., 
said he was one of the engineers of the Bill. In the con- 
struction of the Metropolitan District Railway the amount 
of damage to property was exceedingly small. The risk of 
disturbance to property was practically avoided by the 
system adopted in connection with the projected railway. 
Electricity was now removed from the experimental stage as 
a means of traction. It was idle to suggest that there was 
any necessity to postpone a project of the kind under con- 
sideration in order to enable further information to be 
obtained of the efficacy of electrical traction. The City and 
Southwark Subway was a case in proof that the scheme was 
practicable. He was not an electrician, but he should 
not think there would, on the proposed railway, be any 
danger to passengers from contact with the electric wires. In 
cross-examination, witness said he was satisfied the public 
would take advantage of the railway when made. He could 
not say how long it would be before the Metropolitan 
Railway was worked by electricity, but he would be glad to 
see it done. 

With this evidence the’ case for the promoters was com- 

leted. 
. Mr. Littler, Q.C., in addressing the Committee in support 
of the opposition of the owners of the Paddington estate, 
said they had a frontage towards the railway of the value of 
£1,000,000, but the whole value of the estate was about 
£8,000,000. The estate extended from the starting point of 
the railway at Queen’s-road, past Stanhope-place to Edgware- 
road. The leases of the property were falling in now, and 
increased ground rents were being obtained; but if the rail- 
way were authorised, the rents, instead of increasing, would 
decrease. The principle of electric railways in America had 
never been practically tested underground. No good would 
be conferred by the proposed railway, which would be less 
advantageous and more costly to the travelling public of the 
metropolis than the present system of omnibuses. Respect- 
ing the capital, he pointed out that before the company 
could make a dividend on £3,000,000 they must earn 
£300,000 a year. There could not be the slightest doubt that 
the scheme was to be financed by shares on the public, a 
thing which no Parliamentary Committee had yet recognised. 

Mr. Jeune, Q.C., and Mr. Cripps, Q.C., also addressed the 
Committee in opposition, and called evidence mainly upon 
the question of injury to streets, property, or trade along the 
route, 

Mr. W. B. Lewis, C.E., was satisfied that the railway 

would damage the buildings in Cheapside, and he stated that 
this fear of injury had been increased by an inspection of the 
Southwark Subway, by which considerable injury had been 
done, in spite of great ingenuity in the construction. 








THE BEHAVIOUR OF STEEL. 
(Concluded from page 297.) 


Mr. R. W. Hunt: It was suggested to me that I should give to 
you a little facturing. incident within my experience, in 
regard to the effect of manganese on steel for gun barrels. And 
while I do not know that it will be of any special value, as there is 
no prospect of our having a war, and hence gee want gun barrels, 
at the same time L.will.give it. During the Russian and Turkish 
War the Winchester Arms Company had a contract with the 
Turkish Government for furnis ing rifles. Smith and Wesson had 
iso a contract with both the Turks and Russians for furnishing 
them with revolvers, Both concerns were using imported metal 
for making parts of those articles. Smith and Wesson were using 
imported steel, and the Winchester Company using it and what 
. known as Marshall iron, a special English iron then costing, 
i think, about ten cents a pound. At that time the rail 
bre ~ was very bad, and the point with some of us was—is 
1t possible to divert the product of the Bessemer converter 
rend some other channel? We had seen the wonderful 
a the Swedes had’ done in Bessemer steel. It happened to 
wey fate to come in contact with Smith and Wesson and the 
hirer Arms Companies.’ They gave me samples of their 
ig ‘ » I took them home, had them analysed, and then started 
aft make something to take its place, and we met with success 
rel — failures, The steel is cut into the length necessary to 
hole tel they drill a hole through it and then ream that 
ban and rifle. In the first place they wanted the metal to 
a — in the next place they wanted to throw a very short 
off . the chip was long and tenacious. it would lead the drill 

0 one side, making it difficult to get the bore of the barrel in 








the centre; and while we were easily able to give them a steel 
which seemed to be very satisfactory so far as softness and free- 
dom from flaws was concerned, they had difficulties from long 
chips, and it took considerable puzzling to determine what was 
the matter. After many experiments I found if we allowed the 
manganese to run up they would get that kind of chip. Hence 
it became necessary to make steel having from eighteen to twenty- 
two one-hundredths carbon, and about four-tenths of manganese. 
That composition gave them the short chip, and has ever since, 
I believe, been satisfactory. They used a great many tons 
of the metal. I, of course, am anxious to hear what our 
fellow members are going to say about the peculiarities of steel, 
for it has many; but I think the people who handle steel have a 
great many more, and many times when they blame the metal the 
fault lies, perhaps, not with that particular person who is meeting 
with a disappointment, but with some one through whose hands 
the metal has passed, It is ever so much more sensitive, as you 
so well know, than iron. If it has an enemy in the world, that 
enemy is heat. I mean good old-fashioned heat, not the kind we 
have heard of to-night—electrical welding-—but the heat coming 
from the combustion of fuel. I dare say all of you have read the 
paper presented by Mr. William Metcalf before the Society of 
ivil Engineers, on the ‘‘ Treatment of Steels,” which certainly is 
worthy, in my Judgment, to be a text-book. Now it is true that 
as you increase the carbon you increase the danger ; therefore, 
temperatures which would be safe with one grade would be fatal 
to another. The machinery builders, like all the rest of the manu- 
facturing world, do not pay as much for steel as they used to, so 
there is a temptation for the people who make it to be less careful. 
They must make a large product and sell it cheap in order to get 
a market. The reason one bar will not take a temper and another 
will, may be because they come from entirely different lots or 
heats ; but assuming that one end of a bar will stand all sorts of 
punishment, and the other end will not, I would give as an expla- 
nation that somebody had done something he ought not to have 
done to that bar of steel. It may not have been in the blacksmith 
shop, or the forge shop of the user ; it may have been the man who 
heated that bar in the rolling mill where it was formed—he may 
have overheated one end of it. If so, the metal itself was not to 
blame, it was the man only who was vile. It is such a pure 
metal; it has often secmed to me that a fit comparison between 
iro and its sister metal—steel—-would be as we compare our 
coarse natures with those of the dear creatures whom we have 
with us here to-night. We know how sensitive they are, and that 
of which we take no notice affects their whole being; and so it is 
with this higher metal. It wants to be treated in a careful manner 
all the way through; and if you sin, your sin will be visited on 
and the people who buy from you. Now, there has 
ven a great complaint throughout the United States in 
regard to the quality of steel rails; that is, that the present 
rails are not as good ax the rails formerly made. I believe 
that the cause of that deterioration, the principal cause, is 
the amount of heat there has been applied to the steel in making 
those rails. The great rails of the past were generally spoken of 
as the ‘John Brown rails.” We imagined that when the time 
did come when those rails would come out of the track so that 
we could get hold of them and analyse them, that we could find 
out the reasons for their having given such wonderful service. It 
was stated that they had been made out of the purest Swedish 
irons, and we would find they were almost entirely without phos- 
phorus. It was stated also that they were largely made out of 
charcoal iron, so that the deleterious effect of mineral fuel had 
not entered into the metal. Now samples from hundreds of those 
rails have been analysed, and, chemically, many of them were 
found about as mean Bessemer steel as you could imagine—no 
uniformity about them. The carbon jumping through at least ten 
points, ‘28 to 38, with some below ‘25; the phosphorus anywhere 
from ‘07 up to ‘15, and the manganese generally low. I think 
there is not a railmaker that to-day would make that steel and 
send it forth with his guarantee that it was particularly good 
metal ; and still they were the rails that did give this great 
service. Now, there must have been a reason for it. Mr. 
Bessemer himself said that iron containing over ‘01 of 1 per 
cent, of phosphorus was not fit for his process. The truth is, he 
was then using pig iron that had one-tenth. Ferro-manganese 
was then unknown. Spiegel contained from 8 to 10 per cent. 
of manganese only; so if the maker maintained his carbon from 
30 to 40 he could not get high manganese. But, as I say, 
varying as they did in their chemical constitution, giving the 
results they did, there must be a cause for it. at cause was 
certainly a physical one. That metal was treated in the most 
gingerly manner for fear it would go to pieces, and the finishing 
process applied to it while the metal was at a low temperature. 
The result was those celebrated rails; and I believe that the 
result to-day with metals treated the same way would be more 
celebrated rails, 


Mr. F. H. Richards: Regarding the steel which, as the gentleman 
has remarked, he has been furnishing to Smith and Wesson, I 
wish to say that only a few months ago J had occasion to use the 
same metal for making the working parts of various small machines, 
and found it exceedingly satisfactory, principally for the reason 
that the chip, as he states, is short. This quality of the metal is 
an exceedingly important matter for the builders of small machinery 
where they want threaded holes tapped out to exact sizes, and 
without reducing the tools too much, This is an instance illustra- 
ting how it is that many of the machine shop conundrums of the 
resent day are being solved by the steel makers and not by the 
machinists themselves. In this view, the manufacturers of small 
wares will, I think, generally agree with me. Another important 
matter is the working—or rather re-working—of steel for 
small tools, such as dies, bey and reamers, and especially 
such small tools as are us in the tool rooms of manu- 
factories—in what we, down East, call the hardware manufac- 
tures. These tools are ofa great variety, and up to a dozen or 
twenty years ago it was a custom almost universal to hand-forge 
the blanks to approximately their final size. These were then 
finished up and hardened, and I suppose that more various 
results could scarcely be obtained than were obtained. After a 
time it began to dawn on some of the master mechanics of these 
establishments that working steel in a small way was a failure ; and 
I well remember the time when one of them gave out the order 
that, thereafter, none of these tools should be forged; that they 
should be cut from the solid bar. The result was an immediate 
and very great improvement, and I believe they have never gone 
back to the old method. The former practice had been so various 
that very naturally all sorts of theories were afloat as to just how 
steel should be heated, and just hoy,it should be cooled. The 
theories were, indeed, almost as various as the steel-workers them- 
selves,- Atthe present time I believe the general practice has 
become substantially uniform. One tool-maker of the olden time 
would argue that steel would swell by being hardened. Another 
would argue that it would shrink, and so on. Men working side 
by side would maintain opposite theories. Much more in this 
line might be said, but the only point I wish to make is this: 
that steel suitable to be used for small tools is not improved 
by working after it is first made. Its true and proper character is 
given to it in the making, and follows it through life. It is reported 
by several competent tool makers that, the preferable method of 
making steel tools requiring accurate form, is first to shape the 
piece approximately, then thoroughly to harden the same, next, 
and immediately, to anneal it carefully and slowly, and finally to 
re-shape the piece and harden and temper in the ordinary way. 
The first ree ro is claimed to induce those internal strains and 
warping due to the cooling of a piece of the particular shape, which 
strains are at once relieved by the i di ling of the 
piece. The re-shaping, by reducing the entire surface of the 
article, removes the numerous ineipient fire cracks which are 
inevitably formed, thereby greatly lessening the danger of cracking 
at the final hardening. This plan seems to me well worth a more 
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general trial. In one instance, which came under my notice, the 
pieces were subjected to the operation three times, and very uni- 
form results were obtained. 

Mr William Kent: My views as to shrinkage fits for steel are that 
one part in one thousand should be allowed, that is one one-thou- 
sandth of an inch for every inch in diameter. The reason is that 
machinery steel may be strained to 30,000 Ib. per square inch with- 
out giving an appreciable permanent set, or exceeding its elastic 
limit. _ The modulus of elasticity of steel being about 30,000,000 Ib., 
a strain of 30,000 Ib. causes an elastic stretch of one one-thousanth 
part of its length. The American Railway Master Mechanics’ 
Association prescribes the following for shrinkage of tires. This is 
about one part in 250. 
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Mr. Oberlin Smith: I want to say here that those gentlemen 
referred to are both right. Steel does get larger in hardening and 
does get smallerin hardening. I have noticed it especially in rings 
10in. in diameter with a cross-section of about 1 or 1} square 
inches—ail being apparently alike. On hardening them, under the 
same conditions, some of them will be from one sixty-fourth to one 
thirty-second larger in diameter than when soft, and some of them 
will be as much smaller. It seems impossible to get uniformity, 
and I think that the theories in question are both right—that is, 
when they don’t prove wrong. : 

Mr. R. G. Ewer: My early experience in making dies for tin 
cans—it used to be a habit with us to grind out the scores that were 
worn in thé die from drawing the tin through, and re-hardening. 
The hardening process would contract the die so much that the 
scores would be ground out, showing that the steel contracted in 
hardening. - 

Mr. 1. M. Yost: We find in our practice that cast steel reduces 
under heating and soft steel enlarges generally. 

Mr. W. M. Barr: My experience in working up bar steel into 
taps, reamers and special tools is that we do not know what is 
going to happen. I had a list of taps ranging in length from 
din. to 2ft., in which I had measured the increase or decrease 
in length. I looked for that paper the other day, thinking 
it might be of some service in this topical discussion; but 
unfortunately I could not find it. Of some—I do not know 
exactly, but I will say fifty pieces—I do not think there were over 
half a dozen that were of the same length, after they were 
hardened, as originally made. I have also experimented with 
hardened steel bushings to go into reamed holes; the bushings were 
not to be ground after they were hardened. Ido not know what 
per cent. of the bushings would not enter the holes at all; none 
of them were too small, but they were nearly all large. Some 
of the enlargement may be due to a slight scale or oxide on the 
outside, consequent upon the heating, but I am sure that much of 
the change in size was due to the molecular changes in the mate- 
rial itself. But after wrestling with this question, not as a steel 
maker, but as a steel user for a good many years, I thought it 
might be interesting, as a contribution to the subject, to say to 
those here that I didn’t know anything about it. 

The Chairman: I believe it required a political commission on 
the tariff for one of the presidents to define what steel was. 

Mr. Oberlin Smith: I would say, Mr. President, that steel rings 
are very uncertain. They sometimes shrink and sometimes swell 
in hardening; and sometimes stay about the same size. Solid 
pieces of steel, say, prismatic in shape, perhaps three or four times 
as long as they are wide or thick, and perhaps a little wider than 
they are thick—for instance, $in. thick, lin. wide, and 3in. or 4in. 
long—will often swell up in the middle, on the flat sides most 
frequently—not quite always, but more often than not. The ends 
will not be larger, but a little smaller if anything. Thus the sides, 
which were made perfectly flat, will generally be a little convex. 

Mr. Jerome Wheelock: I think Mr. Barr’s statement is a dead 
give way on the start, when he says that ;he heats the steel up to 
the point of scaling. My experience with the bushings that we 
introduce in our engines, and hardened steel stems, is that we du 
not heat them to a point where they would scale, but we give them 
plenty of medicine and take considerable care in the heating 
of them. Being slow about it, and keeping the temperature 
down below the scaling point, we do not find any of this enlarge- 
ment. Our fits are made reasonably close to run, and usually the 
stem can be pushed into the hole—they are some Qin. or 10in. 
long—and then it is relieved by straightening up in the 
process of grinding—of course the larger and the longer the more 
care. In the steamer Nashua we have stems some 9ft. long 
and 2hin. in diameter. The construction of that machinery 
I did not have the care of—only in a general way. It was 
made in New York, and the process of hardening those steels 
came about just after Mr. Roach had been out on Long Island 
Sound with a broken steel shaft. He came back and said that no 
more steel should come into any work of his. I protested in 
regard to it and urged that hardened steel bushings and stems 
must be used. The operation of hardening was quite a bugaboo 
with them. After one or two trials I took the matter in hand and 
simply rigged up a barrel of ice water, leaving part of the head in 
the barrel—I will explain that the steel was about 2ft. from the 
end where it had been hardened, with a space about 18in. long at 
each end, 1| simply rigged up a guide to drop vertically, and 
heated the steel slowly and dropped it quickly into the water. It 
came out practically straight, copying the operation as used in 
straightening files while the steel was warm, putting it on the 
centres, a shaft some 9ft. long was practically straight and without 
any scale; ran very nicely; and it occurs to me that the proper 
way to harden steel and keep it straight, especially bars that you 
wish to maintain in a parallel position, is to get the hot surface 
under solid water as quickly and as vertically as possible, so that 
the surface of the water will not influence the part that is to be 
hardened unevenly by ebullition. I do not think the closing 
around of the chilling operation of the water can be too quick. 
The only improvement I suggest would be, if we could erect a 
cannon and shoot the steel like a ramrod into the water, we would 
have a straight piece after cooling. 

The Chairman: Did Mr. Wheelock move the steel in water as 
in tempering, or let it be still? When you put this rod of steel 
down in the water, did you let it remain still in that way or keep 
stirring it around / 

Mr. Wheelock: No, sir, we let it be its own*way ; falling verti- 
cally inte the water. The bottom of the barrel was supported by 
a flat rock, and we left it there until it was warm—what a person 
would call warm, being able to bear the hand on the surface—and 
then straightened it a little. The worst case of springing in the 
bearings that we had to deal with was less than one thirty-second 
of an inch out of true. That was straightened by the operation. 
The place of hardening was true, but at the point of leaving the 
hard it was a little changed, due, I presume, to ebullition. 

Mr. Geo. E. Whitehead: In my experience we get more of this 
trouble in hardening in the winter than we do in summer, and | 
am inclined to think that dipping in water too cool has the effect 
of breaking tools a great deal quicker than if the water was of a 
milder temperature. I have hardened a great many dies, and had 
quite a number crack. Most of the dies that cracked came from 
the softer or inferior grades of steel. Where we use the higher 
quality of tool steel we do not lose so many dies in tempering. 
have had a good deal of experience such as has been mentioned by 
the different members. have put soft steel shafts in presses 
where they would run six months and break, and, replaced with 
wrought iron, they have run three or four years before breaking. 
I have also taken threading dies that were too large and made 
them smaller by re-hardening, and I presume a great many 
mechanics have had similar experience, 
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DEFENCE OF MODERN FORTRESSES. 





CoLONEL WaLrorp, R.A., read a paper in the theatre of 


the United Service Institution on ** The Defence of Modern 


Fortresses,’’ Major-General Goodenough, who is the officer 


commanding the Thames district, being in the chair. Colonel | 


Walford’s paper deserves special notice, seeing that he has 


studied this question closely, and has read masterly papers 


before on similar matters, commencing with his review of the 


Alexandria naval attack and its effects, in 1882. 


had not been brought up to date, and, with their armaments, 
were in a sense obsolete. The siege of Metz was rather an 


investment, and that of Paris, though supplemented by a 


partial bombardment, differed little in its general character. 


Strasburg was old-fashioned, and Belfort, which held out 
stubbornly, did so chiefly owing to the resisting power of 


impromptu temporary defences rather than its 
ones. It is easy to talk of masking an isolate 
detached corps so as to enable the. main army to push 
past it, but the part played by the insignificant fortress 
Meziéres in 1870, which was described by the Germans as 
incapable of a prolonged resistance, illustrates what may be 
effected. 1 
Sedan to Rheims, and thence to Paris. By it, all the rolling 
stock captured at Sedan was rendered useless until the 
bridge over the Meuse at Bazeilles was repaired, and the 
German supplies for four armies were confined to one section 


rmanent 


and Blesme, nor after the capture of Meziéres could the line 
by Rheims be used until January 21st, 1871. The lecturer 
showed on diagrams the chain of Paris forts of 1870, and its 
present system of fortification. 

The skeleton of this system consists of permanent inde- 
pendent forts connected by a zone railway sixty miles long. 
These forts are encompassed by systems of permanent 
batteries, and the intervals between these are defended by 
field entrenchments. Each position is so absolutely secured 
on the flanks as to make a front attack necessary, while there 
i: every opportunity for the besieged to deliver effective counter 
strokes—which force, we may observe, by the way, has the 
great advantage over the besiegers of interior lines, enabling 
concentration of force to be accomplished by bringing up men 
from comparatively short distances, 
arranged system of railway. 

In a modern fortress the entire circuit is divided into sec- 
tions, each of which is a separate command. The ordnance 
is divided into (1) The armament of forts and batteries, (2) 
the sectional reserve, and (3) the general reserve under the 
commander of the whole. The armament of the permanent 
works consists chiefly of long range guns, and the reserves 
chiefly of howitzers and lighter guns. These latter, although 
termed reserves, should be employed as far as possible from 
the beginning to the end of the siege. For the effectual 
employment of the artillery, observing stations and electrical 
connections are specially necessary. 

The course of the siege in its first part may be divided into 


four phases: (1) The reconnaissance of the enemy, and pre- | : : ; 
P (2) The action against the ans | springs. Both bogies were fitted with brake blocks between the 


(3) The struggle for the first | 


parations for defence. 
approach and investment. 


artillery position of attack. (4) The artillery combat. 


I. The reconnaissance of the advancing enemy can be best | 


carried out by cavalry, and must be, at all events, assisted by 


fort by a 


The lecturer 
observed first that fortresses have been discredited to some | 
extent, owing to the fact that the French fortresses in 1870 


This fort commanded the direct line of rail from | 


and by a carefully | ; Sore - 
. ~ | graph taken many years ago, and in a succeeding impression 





a selected body of mounted men. The preparation for defence | 
consists in arming the forts and batteries, and supplying | 


them with ammunition, and the construction of advanced 
infantry positions with field works; also all cover must be 
removed, generally for 3000 yards in front of the defensive 
line. The transport of ammunition and telegraphic commu- 
nication must be organised. Civil artificers and workmen 
should also be enrolled, and stores of all kinds collected, while 
persons useless for defence should as far as possible be 
removed. 

II. The action against the enemy’s approach and invest- 
ment should be carried on within the range of the heavy guns 
of the fortress, 
bodies of troops passing rivers and defiles. 

111. The struggle for the first artillery position for attack is 


| 


| 
| 
| 


| 


| 
| 





attacks being specially directed on small | 





should be divided into groups, and observation parties pro- 
vided, everything depending on accuracy and range. The 


directions as to targets or objects selected to fire at, and 
orders as to charge, must be in the hands of the commander 
| of each group. 
| The long range infantry fire of the defence is difficult to 
conduct effectually, because it is very difficult to observe the 
effects produced. The Germans propose to fire both fifty 
yards over and short of the intended range, either continuously, 
or to vary the range by fifty yards from time to time. The 
flat trajectory of the new rifles increases the difficulty in 
obtaining curved infantry fire; the use of decreased charges 
or of very high angles of fire has been advocated as a remedy. 
We are inclined to think that one or two points might have 
been added to Major Walford’s review of the defensive 
powers of a fortress. Systems of so-called armoured gun- 
carriages have been fairly perfected abroad; that of Gru- 
son has been described in detail in THE ENGINEER. 
These carriages are, in fact, cupola steel roofs on thin steel 
plate structures on wheels. They are intended to move into 
gun-pits, and then constitute the most formidable form of 
guns of position we have ever heard of. They would, we 
imagine, be the very thing for the work Colonel Walford 
assigns to the general reserve artillery, while their mobility 
is scarcely such as to make them available for a besieging 
force. They are used in connection with quick-fire guns and 
howitzers. Further, we think the fact of previous posses- 





| sion of the ground occupied by the besiegers ought to enable 


the defenders to have a knowledge of it, which, when once a 


| battery was unmasked, would enable fire to be directed on it 
of railway for sixty-two miles, namely, that between Frouard | 


with a degree of accuracy which could not be attained by the 
besiegers for considerable time. In short, while fully endors- 
ing Colonel Walford’s conclusions, we think that there are 
circumstances which would strengthen them. 





EXPRESS ENGINE, BRISTOL AND EXETER 
RAILWAY. 

In 1853 Mr. Pearson, locomotive superintendent of the 
Bristol and Exeter Railway, designed some very remarkable 
locomotives. When the line came into the hands of the 
Great Western Railway several of these engines were still 
running, and by the courtesy of Mr. W. Dean, locomotive 
superintendent of the Great Western Railway, we are enabled 
this week to publish an engraving of one copied from a photo- 


we shall publish drawings elucidating the construction of 
machines which have long since passed out of existence, and 
we thus add another to the links in the history of the loco- 
motive which have from time to time appeared in our pages. 
The engines in question were carried, it will be seen, on 
two four-wheeled bogies of peculiar construction, and a single 
pair of driving wheels 9ft. in diameter. The bogie wheels 
were 4ft. in diameter, the gauge of the line was 7ft.; the 


, cylinders were placed perfectly horizontal; they were 16}in. 


diameter, and 24in. stroke; the boiler was 48}in. diameter 
and contained 180 tubes 1}}in. diameter and 11ft. 2in. long. 
Originally the engine was carried on india-rubber springs, 
but these were subsequently altered to double elliptical steel 


wheels, the blocks being secured to sliding bars, and worked in 
a way that will be best understood when the detail drawings 
are before our readers. The driving wheels had no flanges, 
and were very fine specimens of smiths’ work. It is to an 
engine of this class that reference has recently been made in 
our correspondence columns as having attained a speed of 
eighty miles an hour. 

Mr. Pearson took careful note of the consumption of the 
first of nine engines for 80,000 miles, and found that it aver- 
aged 213 1b. of coke per train mile. We do not know what the 
loads were, but probably not more than four or five broad- 
gauge coaches—equal to six or seven narrow gauge. There 
is, however, one long and heavy bank between Exeter and 
Taunton. During the last year of the life of the Bristol and 
Exeter Railway Company there was little or no money 
available for repairs or renewals, and the locomotives suffered 
in consequence. But as lately as 1875 Mr. Pearson’s 
engines were still working and doing good seryice. They 


| weighed, with their tanks full, 42 tons, which was about 


often a favourable moment for offensive action on the part of | 


the defence, especially if the besieger presses forward only at 
one or two points. When the whole besieger’s position is 
secured, further attack may endanger the attacking force 
being surrounded and captured. The accumulation of 
material, sooner or later, can hardly fail to indicate the 
point of most serious attack, though actual batteries will be 
probably concealed. 
sances may give the needed information as to the construc- 
tion of batteries, and enable fire to be directed on the spots 
indicated. 


IV. The artillery combat will place the defence at a disad- | (. Admiralty Director of Dockyards, presided, being supported 


vantage, because the besieger certainly ought to be able to 


A captive balloon or night reconnais- | 


collect a superior number of guns at the point selected by | 


himself, though possibly of smaller calibre than those of the 
defence, and because the besieger’s batteries ought to be less 


visible and their position less well-known than those of the | 


defence; also the besieger’s fire may be a converging one. 
Consequently, infantry attacks supported by artillery brought 
to take the siege batteries in flank, may be valuable efforts at 
this period. The defence also may bring up more guns to 
the front thus attacked. Generally speaking, the defence 
should embrace counter attacks and every active expedient 
to neutralise the disadvantages inherent to a passive attitude. 
It seems desirable that the option in opening and continuing 
fire should not be left, as it has generally been, to the 
besieger. Siege batteries may be cut through and guns 
dismounted systematically, and the covering force of infantry 
attacked by howitzer fire. Should the assailant obtain the 
upper hand in the artillery fire from the first, the defender’s 
guns if mounted in old-fashioned conspicuous positions 
must be dismounted; consequently in modern works guns 
are placed chiefly in inconspicuous auxiliary batteries, 
but when of necessity in positions of high command, 
disappearing mountings and armoured turrets may, and 
probably will be, much employed in the future. The 
howitzers of the sectional reserve are powerful in the fact 
that curved fire enables them to be concealed and to search 
out the enemy. The guns of the general reserve should be 
incessantly active, first against the besiegers while establish- 





ing the investment, and afterwards in assisting sorties and | 


opening in new impromptu positions selected through the | 


siege, and changed when advisable; generally as soon as the 
besiegers bring a powerful fire to bear upon them. Quick- 
fire guns may here be specially valuable, so as to utilise the 
time available to the fullest extent. The conduct of the fire 
of the artillery should be carefully organised. The guns 


equally distributed between the driving wheels and the two 
bogies. 

In publishing an engraving of this most interesting class 
of engines, we believe we meet the wishes of a large number 
of our readers, who owe some thanks to Mr. Dean. 








THE EDUCATION OF ENGINEERS. 


ON Saturday last the certiticates for the Easter term were 
presented to the successful students of the Crystal Palace School 
in the South Tower. Professor Francis Elgar, LL.D., F.R.S.E., 


by Messrs. F. K. J. Shenton, J. W. Wilson, J. Wilson, F. W. 
Shields—examiner—W. Gardiner, Rhodes, and Rait. There was 
also a large attendance cf parents and friends of the students. 

The very satisfactory report having been read, the chairman 
resented the certificates to the students. Mr. Struben, the 
oronze medallist, was heartily congratulated by the chairman. 
After the presentation the chairman addressed the students as 
follows :— 

1 must first congratulate the students and the masters upon the 
high percentage of marks awarded by the examiners, a percentage 
which shows that much hard work has been done by the students, 
and that much has been learned of the various subjects of study. 
Mr. Struben, in particular, is deserving of high commendation for 
having achieved the difficult feat of gaining the medal of the 
school, by passing not lower than third in each of the nine subjects 
for examination. This excellent result proves him to be a good 
all-round student; and I hope that his success here will encourage 
him to persevere and press forward, and to earn a distinguished 
place for himself among the engineers of the future. Judging by 
my own experience, | should say that after the announcement of 
the awards, anything I could add, either by way of comment or 
advice, would fall far short in interest of the subject that 
is uppermost in the mind of each student, which doubtless 
is whether he individually has passed the examination test 
better or worse than he expected. I shall therefore not trespass 
much upon your time, but I should not like the meeting 
to separate without saying a few words to the students, and | 
will come at once to the point. The questions which naturally 
arise in our minds on an occasion like this, questions that 
are of vital importance to each student are, first, Is the training in 
this school, of which one portion has just been completed, going to 
be of real use to the students in qualifying hens to become 


engineers in their respective departments, and to help them to be 
better engineers than they otherwise would be ? and second, Is the 
result of the examination to be accepted as a trustworthy measure 
of the relative abilities of the students? Or to put it thus, If 
other things be equal, is it probable that the success of each 
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sional competition for work and fame! Is there 
the student who is low on the examination | 
extraneous help, and by his own ability an ain 
come towards the front later on, and ‘te wee 
distinction in after life, that has been denied to him aS A si ond 
These are points that have been often debated, and abor student, 
there are many differences of opinion. It would be im a sritich 
deal with them exhaustively here to-day, but I will PI le to 
brief remarks upon them, (1) Is the training the pret wee few 
been through such as will help them to become, with jee have 
a. good enginecrs in the proper sense of the word “yal 
have been through all the class-rooms with the princi) 1 ell, 
have seen the work that was being done by the Various sd _ 
and I must add my testimony to that of the many eminent — 
neers who have —_e this chair before me, and say rer = 
quite sure every student who has passed through the cours i am 
and bas made full use of his opportunities, has underwone « here, 
excellent 1 gee for that ier study and practice of — 
fession which can only be obtained in an engineer's a. 
works, I particularly approve of the practical turn which is oi = 
to the teaching here, and to that wise combination of aa 
with science which is essential to the making of an a in =~ 
I do not undervalue the importance to an engineer of mathematics 
and scientific knowledge. The more each of us gains of that _ 
better for us, but ail who have had to apply their knowledge to 
the design and execution of important works know that much os : 
is required to make an engineer than the reading of hooks “4 
attending of lectures, or even the successful passiny of examina, 
tions in subjects that have been read and studied. ‘The practical 
work done here—on a small scale, it is true, but still actual aa 
in the use of machine tools, in pattern-making, in the preparation 
of designs and working plans in the drawing-oftice, in survevin, 
and levelling outside, and in other ways, will always be of the 
greatest help to each student in giving him a knowledge he could 
never otherwise have of the conditions under which enyineers have 
to work ; the materials they have to employ, and the practical 
methods they adopt. Iam quite sure that every student will fee} 
greatly helped by what he has been able to learn in the school in 
every step of his onward career. (2) As to the result of the 
examination test, and whether a student who is high up on the 
list of marks may safely enjoy the consciousness of superiority, and 
feel confident of a successful career ; and whether a student who 
is low on the list, after doing his best has small ground for hope in 
the future. This is a very important question, and one that is 
sometimes misunderstood through not taking properly into con- 
sideration what an examination tests, and what it does not test, 
The most untrustworthy kind of examination is that which is 
limited to a set of questions put to the students at the close of a 
long term of study. Several months’ work is sometimes tested by 
one single set of examination papers, in which an attempt hasbeen 
made to include questions upon all: the subjects of study. Now, 
the results of eal an examination are untrustworthy from several 
causes; the state of health of a student may not be good, he may 
not feel in good form for an examination, he may have committed 
errors of judgment in taking difficult questions first, and getting so 
stuck over them as not to leave time for questions he could perfectly 
well answer. These and other accidents often play so important a 
partin a single examination, as to make the results quite inconsistent 
with what the examiner, or at any rate the teacher, well knows to 
be the respective merits of the students. In the competition here, 
however, the students are not, I believe, left to take their chance 
at a single examination. A series of examinations are held during 
the term, the work done in the shop and in the drawiny-office also - 
counts for marks, and there is thus a fair chance of eliminating the 
effect of accidents such as | have referred to, and of insuring that 
the results will truly represent what the students are capable of 
doing. But that being so, what is the answer tou my question! 
May a student who is high on the list feel justly contident that he 
will always be able to beat those who are below him in fair 
professional competition! We know, as a matter of fact, that the 
most successful students do not always make the best engineers, 
High marks are obtained for answers to examination «uestions 
not only by thorough knowledge of the subjects treated, but 
also by aptitude for rapidly writing out a clear description 
of what is known. Smartness in writing sometimes yoes a long 
way at an examination towards making up for shortcomings in the 
way of complete knowledge of a subject. 1 have heard it well 
said, as I think, that a paper examination might enable an 
examiner to find out what the students do not know; but no such 
examination that would be practicable could possibly enable 
anyone to discover all they do know. A student may possess a 
great deal of very useful knowledge which he is not able to exhibit 
at the examination, either because it is not directly asked for and 
drawn out by the questions that are put, or because he has not 
time to do full justice to himself before the time for gathering up 
the papers arrives. My advice to students who can easily obtain 
good positions in examinations is, do not overvalue such success, 
it is a great matter for pride and satisfaction, but it is a matteralso 
for care and anxiety, and for determination to work hard in order 
to keep the position that has once been gained, There is no 
greater reward for a real student than that of seeing his name ina 
distinguished place on an examination list. It shows superiority 
under the application of a very trying test, but I desire to warn 
all such successful students, and at the same time to encourage the 
unsuccessful, by reminding them that other things are essential to 
the making of a great engineer than ability to pass professional or 
college examinations. It is said, in the words employed in the 
diplomas awarded by our great Institution of Civil Engineers, that a 
civil engineer requires to know how the great sources of power in 
nature are converted, adapted, and applied for the convenience and 
use of man. Those who are now taking the lead of their fellows 
will require to perfect their mathematical and scientific knowledge 
in every way possible, toobtain by practical observation an insight 
into the processes by which nature works, and the methods by 
which nature can best be made subservient to the wants and comfort 
of mankind. The field of research thus opened up is unlimited, In 
working it rightly and effectually, books and lectures fail to regu- 
late the extent and scope of what is possible. They have to be left 
far behind, and the engineer armed with the knowledge he has 
obtained, and the trained habits of scientific thought he has acquired 
by long study, is obliged to press forward and to deal independently 
with new conditions and novel problems as they continually arise. 
It is the power tu apply knowledge to various circumstances as they 
occur, and to overcome difficulties that are not dealt with in text 
books, that goes chiefly towards the making of a good engineer. 
Scientific and sooctionl knowledge are both absolutely necessary, 
and the extent of such knowledge is tested to a great extent, 4 
completely, by your examinations; but your future success wil 
depend mainly upon the manner in which you are able to 
use and apply your knowledge in the work upon which you 
may be engaged, and upon the power you acquire of — 
new problems, and of overcoming difficulties for yourselves 
as occasion may require. Character, tact, and other Sal 
sonal qualities, are of equal importance to technical — 
ledge and skill and are equally essential to success, as Is also a 
subtle power which is present in some, and is deficient in others of 
convincing and controlling men. George Stephenson used to say 
that he could always engineer materials, but he could not —, 
engineer men. In conclusion, I would remind you that the one by 
requires above all that saving quality which has been eulogised D) 
one of our poets in these words— 
“* Good sense, which only is the gift of heaven, | 
And though no science, worthy all the seven. 
Mr. Rhodes proposed a vote of thanks to the Chairman, and Mr. 
~ ‘ : shield d Mr. J. W. 
Rait to the examiners, after which Mr. Shields an ba 
Wilson (principal) offered a few words of encouragement to 





student as an engineer will be in accordance with his place on this 


students, and the proceedings were brought to a close. 
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RAILWAY MATTERS. 


ated in Paris that M. de Hirsch proposes, during 
he course of the present year, to offer for sale the Oriental 
the ye tor 75,000,000F. "hey will be offered in parts in Paris, 
at #) . 

Vienna, London, and Berlin, 


‘Tue Fives-Lille Company has undertaken to construct 
50 kiloms. of new railway in the province of Santa-Fé, for the 
French ( ompany which is exploiting the railways there. This is 
art of a system of extension which the company are now making, 
es other extensions are contemplated. 


Tr is st 


and 

Tne purchase by an English syndicate of the Western 
Railway of Buenos Ayres for 41,000,000 dols. gold is announced, 
This transaction leaves Buenos Ayres a surplus of 16,000,000 
wherewith to help to mitigate the currency gambling crisis, which 
Seior Uriburu declares ne expects to control shortly. 


sir Joun Macponaup has announced that the Canadian 
Government had decided to subsidise a railway through the terri- 
tories from Calgary to Edmonton, a distance of 200 miles. The 
cash subsidy will be 80,000 dols. a year for twenty-five years, and 
the land subsidy 6400 acres a mile. The Canadian Pacific Railway 
Company will do the work. 


ur tramways in London consist of nearly 117 miles 
of line. The principal companies are the North Metropolitan, 
owning 41 miles; the London, nearly 22 miles ; the London Street, 
just over 13 miles. Five other companies between them hold 41 
miles. These are the South London, Southwark and Deptford, 
London Southern, North London, and West Metropolitan Tram- 
There are, at present, several London Tramway Companies, 
whose receipts barely equal their expenses. This little fact will 
materially reduce the 579 per cent, return shown by the three 
wreat successful companies, and the 3 per cent. at which the 
County Counci! can get money would not leave much profit. 


ways. 


A SeLect Committee of the House of Commons have 
passed a Bill for the incorporation of a company with powers to 
construct a railway, six anda-half miles long, from a junction near 
the South Tottenham station on the Tottenham and Hampstead 
Junction Railway, through Walthamstow, Leytonstone, and 
Leytop, toa junction at Forest Gate with the London, Tilbury, 
and Sovthend Railway. The capital is to be £360,000, with bor- 
rowing powers up to £120,000, and under an agreement made and 
confirmed by the committee, the Midland Railway Company, and 
the London, Tilbury, and Southend Railway Company undertake 
to work the new line, to guarantee the payment of interest upon 
the whole of the debenture stock of the company, and to subscribe 
£150,009 towards the ordinary capital of the company. 


Some interesting figures as to the work of anti-friction 
roller journal bearings have been published by the Master Mechax/‘c, 
which says:—‘* The Tripp anti-friction journal bearing was given 
a dynamometer test on the New York and New England Railroad 
by J. B. Henney, superintendent of motive power, and other 
officers of the road. The test on cars numbered 150 and 156, 
having the Master Car-builders’ standard journals, showed a 
draughting strain of 6001b. and 800]b. respectively, and on the 
12-wheeled Pullman car Calypso a strain of 700)b., averaging for 
the three cars 700Ib. Car 158, with Tripp bearings commenced 
running Jaruary 28th, 1889, 21d was guaranteed to run one year 
without any at°ention or additional lubrication, and has now run 
over 18,000 miles. This car was moved with a strain of 2501b., 
showing a saving of power of over 60 per cent. in favour of the 
Tripp bearings.” 


Wirn a view to highway bridge inspection legislation, 
a number of prominent engineers in St. Louis and Kansas City 
have been working for some time, with the result of a proposed 
Bill. It provides in substance for the appointment by the Governor 
of an indetinite—‘ sufficient ’—number of ‘ bridge experts,” living 
in any part of the globe, from among whom highway bridge engi- 
neers and inspectors shall in all cases be chosen, These experts 
are to pay 100 dols, and 25 dols. per year for the privilege of 
appointment, and ‘satisfactory evidence from other skilled engi- 
neers” of competency is all that is required, The fees are to be 
“not more than 25 dols, per day” and 4c. per mile mileage; fees 
which the more expert of bridge engineers would not think of 
accepting, much less of paying 25 dols. per year for the privilege 
of having a chance to accept. The American Kagineering News 
“The practical effect of the Bill, we think, would be the 
appointment of a host of second-rate and third-rate men, while the 
tendency would be strong for some bridge companies to have two 
or three experts of their own in the list who would be pushed 
forward on all occasions, There would also be under the provisions 
of the Bill a general still hunt for chances to inspect old structures, 
which can be ordered by any county court.” 


THERE are 2000 engines on the North-Western Rail- 
way that will take the same boiler. A change of boiler from one 
engine frame to another can be made by taking out only eighteen 
bolts. Mr. Webb believes-he could run an engine around 
the world without a hot box or losing a pin, and an 
American visitor remarks, ‘‘ Well he might, for his journals are 
large, the wheels track freely, and the whole engine is put up 
less rigidly than an American one, Two journals 134in. by 7in., 
each equalling 189in. projected area under a weight of 24,000 lb., 
might be copied in this country to advantage. The last Strong 
locomotive has 192in, of projected area to support 30,0001b., and 
could run the 450 miles on the Erie easily without heating, while 
the same type of engine on its eastern division always runs warm 
with only 144in, of projected area to carry 28,0001b. Again, Mr. 
Webb uses steel driving-boxes with brass shells or bearings; he 
faces the inside and outside of these boxes with jin. white metal. 
Then, with 6ft. 6in, for a standard diameter of four coupled-wheels 
and 7ft. 6in. for single wheels, he gets less piston speed, and con- 
sequently less working of machinery all round. Thus he has 
reason to believe that his engines would run cool for such a long 
Journey, Mr, Webb believes in annealing steel rods after a certain 
mileage. For this work he has a furnace specially built to take the 
main rods. He made a test of a main rod that had broken 
squarely across. The parts were annealed and subjected to much 
twisting and bending, but without the slightest fracture.” 


_Compounp locomotives will probably, says the American 
Engineering News, be given extensive trials in this country. The 
latest news in this direction is that the East Tennessee, Virginia 
and Georgia Railway has given an order to the Schenectady Loco- 
motive Works for three compound engines on the Mallet system, 
with two cylinders. Two of these will beconsolidation freight engines, 
with cylinders 20in, by 24in., and 29in, by 24in.; the third will be a 
ten-wheel passenger engine, with cylinders 19in. by 24in., and 27in. 
by 24in, Apart from being compounds, these engines are duplicates 
of each type now being built for this railway at the same works, 
and are being built to the designs of Mr. A. J. Pitkin, superinten- 
dent of the works. The list of compound locomotives in this 
country now includes the ten-wheel engine of the Michigan Central 
Railroad, Mallet system ; the eight wheel engine of the Baltimore 
and Ohio Railroad, with four cylinders ; the English engine of the 
Pennsylvania Railroad, Webb system, with three cylinders ; a new 
passenger engine being built at the Altoona works of the Pennsyl- 
ng Railroad ; a passenger engine for the Old Colony Railrosd, 
Mallet system ; and the three new engines for the East Tennessee, 
Virginia and Georgia Railway. The Mexican Central Railway is 
having & compound engine built ; and the Grand Trunk Railway 
of ( anada has one or more compounds, In addition to these, Mr. 
George §, Strong, the inventor of the Strong locomotive, has 
repre designs for the application of the compound system to 
oe The new Pennsylvania Railroad engine will be on the 
Mallet system, with cylinders 19in. by 24in. and 27in. by 24in., and 
driving wheels 68in, dia, It will be ready in about four months, 
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NOTES AND MEMORANDA, 


To make waterproof writing ink—an ink which will | 


not blur if the writing is exposed to rain: Dissolve 2oz. shellac in 
one pint alcohol 95 per cent. —filter through chalk, and mix with 
best lampblack, 


| 


Tue forests of Europe, according to a late report of one | 


of the State foresters of Prussia, cover the following areas : 


Germany, 34,596,000 acres ; Russia, 494,228,600 acres; Austria- | 





Hungary, 46,951,700 acres; Sweden, 42,000,000 acre: 


France, | 


22,240,000 acres ; Spain, 19,769,000 acres ; Italy, 9,884,570 acres ; | 


and England, 2,471,000 acres, 

WHEN a mixture of hydrogen sulphide, air and oxygen 
is exploded, ‘a normal result is obtained, sulphur dioxide and water 
being formed, But when carbon bisulphide vapour is similarly 
treated, Professor A. Pedler—Jour. Chem. Soc.—says, a not incon- 


siderable proportion of the nitrogen of the air becomes oxidised ; | : 
| the viaduct over the roadway at La Fratte. 


and after the explosion contraction continues to take place, owing 
to the formation of sulphuric compounds—chamber crystal, &c., 
under the combined influence of the moisture present and the oxide 
of nitrogen. 


Tue Hlectrical World gives at some length the details 
of an improvement in the are light which, according to the state- 
ment of Dr. John Hopkinson, has yielded results of a very im- 
— and valuable nature. ‘The luminous power of the ordinary 
ight is asserted to be nearly doubled, less energy is consumed, 
increased steadiness is gained, the quality of light improved, and 
other advantages gained. The improvement is effected in a very 
simple manner, to wit, by feeding to the lower carbon a minute 
quantity of hydrocarbon in the form of an oil or grease. 


Mysore teak is several pounds heavier per cubic foot 
than Rangoon teak, and is found far more durable for shipbuild- 
ing purposes, It is not so long in the grainand consequently more 
difficult to work than Moulmein timber. The Jadian Eugineer 
says :—‘‘ Trees of enormous size are to be found in Karkankota and 
Begur jungles, but these giants of the forest are not cut down, as 
the great thickness of the logs—l0ft. in diameter—would prevent 
their removal. Good sound logs sell at the Mysore and Lackvalli 
depots for Rs, § per cubic foot ; inferior logs fetch only 12 annas, 
while sapling poles can be had at four annas a foot.” 


THE White Star steamship Majestic, which has made 
the fastest maiden voyage from Queenstown, making’ the time six 
days, fourteen hours, and forty-five minutes, thus taking the 
laurels from her twin-sister, the ‘Teutonic, accomplished the entire 
run from Queenstown, 2838 miles, on an average of about 185 
miles per hour. The Majestic has twin propellers, with three 
blades instead of four, as in the Teutonic. The new steamship is 
h82ft. long, 57ft. Gin. wide, and 39ft. din. deep. The gross tonnage 
is 10,000. The steamer can accommedate 300 first, 150 second, 
and 750 steerage passengers. The promenade is 245ft. long. The 
ship is finely fitted up, and the appointments are luxurious. The 
floor is tiled with rubber, something that passengers who have 
weak ‘‘ sea legs” will appreciate. 

A RECENT number of the Centralblatt der Bauver- 
waltuxg gives the results of a series of tests of the resistance of 
an Aveling and Porter steam roller. These tests were made by 


Herr Voiges, at the request of Professor Sonne, on about 
five-eighths of a mile of fresh macadam road near Ems. The 


roller weighed about 33,0701b., two-fifths of the weight being 
carried on the two front rollers and three-fifths on the two rear 
cnes, The metalling of quartzite which was being rolled was only 
about 3in. thick. The resistances are as follows:—(a) 0°12 to 0°14, 
on loose fresh layers of broken stone; (/) 0°090 to 0-95, on partly 
compacted surfaces, such as result from the first third of the 
rolling; (c) 0°075 to 0°80, at the end of the second third of the 
rolling ; (/) 0°065 to 0°070, when the rolling is finished ; (¢) 0-080 to 
0-090, when the surface has been sanded; (/) 0°060 to 0°065, 
when the road has been covered with a well rolled and wetted 
layer of sand. 

Tur Boston Journal of Commerce gives the following 
concerning the estimation of Americans:—Ordinary bricks are 
about Sin. in length, and with the mortar joint about half that in 
width, so that each brick, on the flat, will give horizontal surface 
of about 32 square inches, or four and a-half bricks will cover one 
square foot. As ordinarily laid, there are nine courses to every 
24in. or four and a-half to the foot ; four and a-half courses, with 
four and a-half bricks to the course, will give twenty and a-quarter 
bricks to the cubic foot. Waste, cutting, and closer joints will 
easily require an allowance of twenty-one bricks per cubic foot, 
which will be found a very convenient figure for estimating the 
number of bricks required for a wall of given height and thickness, 
as it thus becomes unnecessary to find the cubic contents of the 
wall, but merely to multiply its face area, or the product of its 
length and height in feet, by seven-fourths of its thickness in 
inches, which, as the thickness is always some multiple of 4in., is a 
very simple process, 

ConcERNING the drying of oils, Mulder’s view is that 
when linseed oil dries, the glycerol is first attacked, liberating the 
drying fatty acids, which are then transformed into the anhydride 
of an oxy-acid—a neutral body insoluble in ether, which he calls 
linoxyn—and lastly oleic, palmitic, and myristic acids are oxidised 
in the order named. As long as these three last are present, the 
dried oil is elastic, but on their destruction it becomes brittle, 
losing, as it were, its agglutinant. The authors consider that only 
the glycerol of the non-drying glycerides is oxidised, as is shown 
by the very small quantities of carbonic, formic, and acetic acids 
formed by passing pure air through pumice soaked in linseed oil. 
With regard to the liberation of fatty acids, they found for two 
samples of linseed oil, which were only in the first stage of oxida- 
tion, as shown by their being still soluble in ether, the acid num- 
bers 8-9 and 12°1. With respect te linoxyn, they found that lin- 
seed oil exposed in thin layers yielded a body like linoxyn, insoluble 
in ether, but, unlike that, consisting of the glyceride of oxylinoleic 
acid: this they named hydroxylinolein. 


Some interesting data relating to the comparative cost of 
incandescent lighting are given in the Electrical World, taken from 
carefully kept records covering the period of two years, from 
January Ist, 1888, to December 31st, 1889, of the large isolated 
incandescent electric lighting plant in the basement of a well- 
known office building. The total dynamo capacity of the plant is 
2100 16-c.p. lamps; but 2900 lamps have been wired in circuit, 
though a greater number than 2000 lamps have been in actual use 
at one time only on two or three occasions. The plant has been in 
constant operation during every hour of the twenty-four months, 
with two exceptions; the first of less than two minutes, and the 
second of several hours, while some change in the position of the 
shafting was being made. Only two armatures were injured during 
the twenty-four months, necessitating a total expenditure of £53 to 
repair the same. The total number of lamp hours for 1889 was 
8,831,435; and for 1888, 8,353,080 hours—making a total of 
17,184,515 hours. The comparative life of the lamps used during 
1888 was found to be 3250 hours, while this average had increased 
during 1889 to 4464 hours. As the lamps used were all furnished 
by one pt, the natural inference is that a higher grade of 
lamp is now being supplied, more especially as during the month of 
November, 1889, the comparative average life of the lamp has 
reached the high figure of 5629 hours. The total amount of coal 
consumed during 1888 was 1337 tons, and during 1889 1406 tons, 
and for each pound of coal consumed a lamp was maintained for an 
average period of 2 hours 48 minutes. The average cost of main- 
taining a 16-c.p. lamp for twenty-four hours during the period 
mentioned was 3°41d. The cost during the first month of the 
period, January, 1888, was 4°48d. per each day of twenty-four 
hours; but careful management had reduced that cost by November, 
1889, to 2-9d. per lamp for twenty-four hours, 
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MISCELLANEA. 


Proressor ALEX. LB. W. KENNEDY announces that he 
has removed his office and testing house to 19, Little Queen-street, 
Westminster, 


Tue fire-extinguishing arrangements of the Royal 
Military Exhibition at Chelsea are being carried out by Messrs. 
Merryweather and Sons. The Royal Engineers will take charge of 
the working of the appliances. 


A Simxa telegram says the Khojak Tunnel was success- 
fully pierced on the 17thinst. Considerable difficulty was experi- 
enced by the engineers in attaining this result, owing to the 
presence of water in the works, 


AmonG the engineering work involved in the construc- 
tion of the aqueducts from Achére to Paris, is the installation at 
Clichy of new machinery at a cost of £12°%, and the carrying of 
This latter work will 
cost £156 000. 


THE French Company which was formed to make the 
Corinth Canal having failed to accomplish the work, the concession 
has now been transferred to a Greek Company, and the period 
within which the work was to have been completed has been 
extended by the Greek Chamber another three years. 


TxHE Lord-Lieutenant has, in accordance with the wish 
of the grand jury at spring assizes, 1890, appointed P. O. Cowan, 
3.Se., county surveyor of South Down, to be county surveyor for 
theentirecounty. The annual expenditure on grand jury worksinCo. 
Down is about £43,000, and there are eleven assistant survevors. 

Mr. Louis Facan, Assistant Keeper of the Depart- 
ment of Prints and Drawings, British Museum, will begin a course 
of three lectures on ‘‘The Art of Engraving” on Tuesday, May 
6th ; Professor Dewar, F.R.S., will begin a course of six lectures on 
‘** Flame and Explosives” on Thursday, May 8th ; and Dr. Charles 
Waldstein, Director of the American School of Classical Studies, 
Athens, will oegin a course of three lectures on ‘‘ Recent Excava- 
tions in Greece” on Saturday, May 10th. 


THE Victor Popp Company is contemplating such 
large extensions of its electric lighting and compressed air 
services in Paris, that it has found it necessary to make some 
important additions to its plant. A new compressed air station 
is being built upon a site of 15,000 metres, and the supplementary 
works at the electric lighting station are being rapidly carried out. 
When the electric lighting installation as at present arranged is 
completed, the canalisation of the wires will not be less than 
140 kiloms. 


A sHip canal around Niagara Falls has been favourably 
reported upon by the House Committee on Railways and Canals. 
The Bill provides for a ship canal built by the United States around 
Niagara Falls. The detinite location is to be made by a board of 
tive men appointed by the President, two of them to be army engi- 
neers, two civil engineers, and one ‘‘ well-known citizen.” The Bill 
would appropriate 1,000,000 dols. to commence work, though the 
estimated cost on present plans is 23,000,000 dols. The new canal 
would be 21}ft. deep, 23 miles long, and the locks 400ft. by 80ft. 


Tue Admiralty have ordered the following war vessels, 
which have been reported unfit for further service, to be offered 
for sale :—The Osprey, 6, composite sloop, 1130 tons, 1010-horse 
power, built at Sheerness in 1877 at a cost of £56,155; the Rifle- 
man, 4, composite gun-vessel, 610 tons, 710-horse-power, built at 
Chatham in 1873 at a cost of £26,709 ; the Avon, 4, coast defence 
gun-vessel, 603 tons, 530-horse power ; and the Cherub, 2, screw 
gunboat, 330 tons, 226-horse power. The Osprey and Rifleman 
only returned from foreign service about a year ago, and have been 
condemned onaccount of the obsolete character of their armament 
and machinery. 











Tur Edinburgh Exhibition was opened yesterday by 
H.R.H. the Duke of Edinburgh, attended by the Duchess of 
Edinburgh. The opening ceremonial was attended by every 
favourable circumstance, and was a most successful inauguration. 
The musical and vocal accompaniments were of a very high order, 
and the Duke declared the Exhibition open amid the enthusiastic 
applauses of a very large andience of distinguished visitors. The 
weather was splendid, and the Exhibition crowded, The greater 
part of the Exhibition was sufficiently complete to provide enough 
of interest to occupy any visitor for many days, and promises and 
deserves to be a great success. 


A SELEcT Committee of the House of Lords, presided 
over by the Earl of Camperdown, has passed the preamble of the 
Manchester Ship Canal (Tidal Openings, &c.) Bill, which autho- 
rises the canal company to make important alterations in the con- 
struction of the authorised tidal openings upon the Mersey, by 
filling up all the tidal openings shown upon the sections for the Act 
of 1885, and constructing in lieu thereof three new tidal openings 
in different positions of a total length of 1800ft., or 2700ft. less 
than those required by the Act of 1885. The Bill has been opposed 
by the Mersey Docks and Harbour Board and the Corporation of 
Liverpool, who have contended that the deviations would seriously 
affect the Mersey by diminishing the flow of water into the estuary. 
The committee, in passing the preamble, stated that they would 
require the company to come under the same obligations with 
regard to the admission of water into the Mersey as they were 
placed under by Parliament in 1885. 


Mr. ALFRED E. FLETCHER, Chairman of the Executive 
Committee and her Majesty’s Chief Inspector of alkali works, 
writes to the Times on the black smoke from factory chimneys. 
He says:—‘‘ A great movement has set in towards bringing about 
a more smokeless system of using coal for heating purposes. 
Mechanical and other appliances suited to this end have been tried 
by many, and the cry now is that all smoke-makers should adopt 
one or other of them. The law forbids the smoke and a demand is 
widely made that its penalties should be enforced against all 
offenders. There is, however, one weak link in the chain of forces 
which should bring about the much-desired reformation. When 
summoned before the magistrates on the charge of emitting black 
smoke, the smokers say, ‘show us an economical and effective 


| arrangement, and we are quite willing, even anxious, to adopt it.’ 


With a view to removing this deadlock, an intluential committee was 
appointed at a meeting recently held in the Town Hall, Manchester, 
to examine into and report on the whole subject in order to assist 
the coal consumers in their efforts to prevent the emission of 
smoke, and possibly to stimulate the invention of new methods 
of regulating the combustion of coal. The exact work which 
the committee propose to undertake is, perhaps, best stated 
in their own words :—(1) Collation of results of past experience. 
(2) Examinations or tests to be conducted by experts, appointed by 
the committee, at places where the appliances for, or methods of, 
consuming coal smokelessly are already at work. (3) Examinations 
or tests to be conducted on premises temporarily occupied and 
furnished with boilers, chimneys, and apparatus of such appliances 
or methods as cannot be adequately tested when they are in use, 
and which are of sufficiently promising and distinct a character. 
(4) Issue of a report embodying the results of the committee’s 
operations. This programme has so wide an interest thatit appeals 
to the sympathy of every large coal consumer in the kingdom, and 
to that of the public who have to live in the atmosphere tainted 
with the smoke emitted. The work of the committee in carrying 
out the work will be considerable, and will involve expense. 
Already many promises of aid have been received. It is desirable 
that a substantial guarantee fund should be established, so that the 
work may be carried on with vigour. Those willing to help should 
communicate with the secretary, Mr. F. Scott, John Dalton-street, 


| Manchester.” 
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*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 
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*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
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with these instructions. 


R. S. (Chesterfield).—Spon's dictionary is, on the whole, perhaps the beat. 
We do not believe in engineering dictionaries 

Bat.— Write to the Secretary of the Institution, 25, Great George-atreet, Weat- 
minster, and you will be supplied with sull information, 

W. S.— We have no copy af the book you mention, We fancy you might be 
able to obtain one Jrom Mesara, Spon, You ave mistaken in thinking that 
we published the book, 

Bompa.—You refer, no doubt, to Clark's process, which consists in adding 
quicklime to the Jeed-water, The details of the process are extremely simple, 
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A Firteen YEARS’ SUBSCRIBER.— The pressure vou carry ia too low for com- 
pounding, Unless you can double your pressure, vou would gain nothing 
by compounding the tio cylinders ax you propose, 

Dynamo.—W presume you are speaking of incandescent lamps, Broadly 
speaking, you mau reckon on 160 candles per electrical hovae-porer—that is, 
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more than the electrical when the leads are not very long. 





LEISHMAN'S BOILER. 
(To the Editor of The Engineer.) 


' a I shall be much obliged by the address of a maker of Leishman’s 
woner, 


London, April 26th. 
REVERSING ROLLING MILLS. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged by the address of a maker of reversing rolling 


mills with Stevenson's patent cone clutches. LaMINoIR. 
london, May Ist. 


PEAT. 
(To the Editor of The Engineer.) 
Sir,—We should esteem it a favour if any reader could give us the 


name of any book on peat, or the manufacture of peat into pressed fuel. 
Wexford, April 20th, P. P. 


STEAM BOILERS IN THE UNITED KINGDOM. 
(To the Editor of The Engineer.) 
' SiR, I shall be much obliged to any reader who will tell me where 
can find a statement of the number of steam boilers of all kinds in the 
= Kingdom. Lrx 
May Ist. - 
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ee at the rates given below:—Foreign Subscribers paying in advance 
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MEETINGS NEXT WEEK. 


Tue Institution or Civit ENcingers.—Tuesday, May 6th, at 8 p.m., 
ordinary meeting. Paper to be read with a view to discussion : —‘‘ The 
Screw Propeller,” by Mr. Syd. W. Barnaby, M. Inst. C.E. At this meeting 
the monthly ballot for Members will be taken. 

Society or EnGingers.—Monday, May 5th, at the Town Hall, West- 
minster, at 7.30 p.m. Paper to be read:—‘t Breakwater Construction,” 
by Mr. F. H. Cheesewright, Assoc. M. Inst. C.E. 

InstITUTE OF MARINE EnGINEERS.—Tuesday, May 6th, at 7.30 p.m. 
Paper to be read :—‘‘ On Electricity,’ by Mr. J. McFarlane Gray. 

CuemicaL Sociery.—Thursday, May 8th, at 8 p.m. Extra meeting. 
Exhibition of apparatus, &c. 

Royat Unirep Service Instirution.—Friday, May 9th, at 3 p.m.: 
Captain R. Holden, 3rd Batt. Worcestershire Regiment, on ‘‘ The Enlist- 
ment of the Militia for Foreign Service.” 

LIVERPOOL ENGINEERING SocreTy.—Wednesday, May 7th, at the Royal 
Institution, Colquitt-street, at eight o'clock. Election of Council and 
officers for ensuing session. Adjourned discussion upon Mr. Thomas L. 
Miller's paper, ‘The Efficiency of Gas Eugines.” 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 8th inst., at ‘2™. 
Discussion cn the following paper:—‘‘On a Lightning Guard for Tele- 
graph Purposes, and on the Protection of Cables fiom Lightning,” by 
Dr. Oliver Lodge, F.R.S., Member. ‘‘The Treatment, Regulation, and 
Control of Electric Light by the Legislature and the Board of Trade,” by 
Major P. Cardew, R.E., Member. 

JUNIOR ENGINEERING Society.—Friday, May 9th, at 7.30 p.m., at the 
Westminster Palace Hotel (Room 1), Victoria-street, 8.W. Paper to be 
read and discussed:—‘‘The Slide Valve and Radial Valve Gears,” by 
Mr. W. J. Tennant, Grad. Inst. P.A. Saturday afternoon, May 10th, visit 
to the Marine Engineering Section of the South Kensington Museum, 
particularly for the purpose of inspecting the models there of the various 
valve gears described in the above paper, and upon which the author has 
undertaken to be present to offer explanation. The party assemble at 
the Museum entrance, Exhibition-road, at half-past three o'clock. 

Royat. Inxstirution.—The evening discourse on Friday, May 9th, 
will be given at nine o'clock by Mr. R. Brudenell Carter, F.R.C.S., on 
“ Colour-Vision and Colour-Blindness.” Afternoon lectures next week at 
three o'clock :—Tuesday, Mr. Louis Fagan, on ‘‘The Art of Engraving— 
1. Line Engraving.” Thursday, Professor Dewar, F.R.S., on ‘‘ Flame and 


Explosives,” Saturday, May 10th, Mr. Charles Waldstein, Litt.D., Ph.D, 
on “ Recent Excavations in Greece." General monthly meeting, May 5th, 
at 5 p.m. 


Society or ARTs.—Monday, May 5th, at 8 p.m. — Cantor lectures 
“Sugar, Tea, Coffee, and Cocoa: their Origin, Preparation and Uses,” by Mr. 
Richard B ister. Wednesday, May 7th, at 8 p.m.—Ordinary meeting: 
“The Aim and Scope of Higher Technical Teaching,” by Dr. Percy F. 
Frankland. Thursday, May 8th, at 5 p.m.—Indian Section: ‘The 
Western Frontier of China,” by Mr. Demetrius Boulger. At 8 p.m.— 
|, soe lectures: ‘‘ Design Applied to Wood Carving,” by Mr. Lewis 

. Day. 
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THE RATING OF MACHINERY. 


WITH a majority numbering one hundred and fifty-two 
in a full House in favour of the second reading of the 
Bill for the Exemption of Machinery from Rating, most 
of our readers will probably think the question is 
settled, and that the end of the session will see the Bill 
made law. Convinced as we are of the urgent importance 
of this measure, not only to all users of machinery but in 
the general interests of the whole kingdom, we think it is 
most desirable that this success should not induce a feel- 
ing of fancied security, and lead the friends of the measure 
to relax the efforts they have hitherto made in its favour 
with such good fruits. These continued efforts are the 
more necessary as we observe in many quarters that 
renewed endeavours are being made to organise the oppo- 
sition to the Bill. In these days, the attempt to pass into 
law a Bill which is not under the immediate patronage of 
the Government is a feat of the utmost difficulty, and can 
only be accomplished by great energy and the proof of an 
overwhelming current of popular opinion in favour of the 
measure. In view of the arguments which have been, and 
no doubt will again be used in the attempt to defeat this 
measure, it will be useful to review the circumstances 
which have led to the necessity for such an enactment, 
and the justification which can be offered for it. 

Previously to 1840, under the old poor law of 
43 Elizabeth, cap. 2, both real and personal property had 
been held to be rateable. This was of little or no con- 
sequence until the use of steam power and machinery in 
the earlier decades of this century had become so common 
and extensive as to have altered England from an agricul- 
tural and trading community into the foremost manufac- 
turing country of the world. The difficulty of carrying 
out the rating of personalty then became so great as to 
render imperatively necessary the passing of the Act 
8 and 4 Vic. cap.89, which declared stocks in trade and 
personal property exempt from liability to local rates. 
As this measure was expressly passed with this object, 
and referred to no other subject, there can be no room to 
contend that it was not the intention of Parliament to 
lay down a general principle, and to declare that it was 
to be the value of the landlord’s property, exclusive of 
that of the occupier, which was alone to be the subject- 
matter of the rate. As this Act remains in force to this 
day, it is not surprising that manufacturers fail to under- 
stand upon what authority they can be rated for their 
machinery. The explanation is that it is due to what 
is really nothing more than a legal quibble, which 
creates a distinction without making a difference. The 
able and acute gentlemen who induced certain unions 
to take this question up some years since, said they did 





which it was placed. On this principle they add to the 
value of the land or buildings which form a factory a 
percentage varying from 5 to 10 per cent. on the capital 
value of the machinery with which the occupier carries 
on his business. That this is, as we have said, a mere 
quibble—and is exactly the same thing as rating the 
machinery itself—is seen at once. It was on this theory 
that the Queen’s Bench, in the very recent and notorious 
‘Chard Case,” decided that the occupiers of a large 
factory, which with its motive power was of the annual 
value of £297, were to be assessed at £1097 ; this being an 
addition of £800, the sum by which the presence of lace 
looms belonging to the tenants was alleged to enhance 
the value of the factory. 

To most business men such a theory will appear an 
absurdity, and it will be asked in what manner the 
tenant’s furniture—i.e., looms, lathes, &c.—of a factory 
ean enhance the value of a factory, beyond the rent 
which it would command in the market ; or what tenant 
would consent to give a landlord a rent based on the 
value of the effects he intended to place in the property 
he was negotiating for, such sum being in addition to the 
letting value of the property the landlord had to offer. 
It will also be asked why the tenant's furniture of a 
dwelling-house, or the stock of the farmer, is not to be 
similarly dealt with. Indeed, as to the latter, there would 
appear far more reason for saying both the live and dead 
stock enhanced the value of his farm. These are, how- 
ever, conundrums which must be left for an answer to 
the Courts which have sanctioned the subtleties that 
have been the cause of the whole difficulty. In justifica- 
tion of this observation, it is only necessary to quote from 
Mr. Justice Grantham, who, in his decision in the Chard 
case, said, *‘ It is difficult to see how, in fact, this is not 
rating chattels.” It will be more interesting to practical 
men to leave the atmosphere of the Courts, and consider the 
whole question on its merits, to ask whether it is really 
desirable, not in the interests of a mere class, but of the 
nation at large, to exempt such property from taxation, 
and to inquire also whether any injustice would be per- 
petrated by its exemption. 

As to the first point, it is to be remembered that, in the 
present day, we depend for our prosperity and progress 
almost entirely on the sale of our manufactured goods to 
foreign countries. The correctness of this proposition is 
admitted on all hands, as it equally is that the competi- 
tion of rival nations for that trade is greater than ever, 
and is still increasing. It clearly follows, therefore, that 
any fiscal policy likely to discourage the increase of our 
productive power is inimical to the national interest. It 
really is beyond dispute that to lay a tax on productive 
machinery must have a deterrent effect on trade; if it is 
not so, then beyond all question the theory of free trade 
is based on a fallacy. It cannot affect the question 
whether the tax is placed on the material at the port of 
entry, on the artisan who works the material up for 
market, or the machine which he uses in the operation. 
The tax, wherever placed, must inevitably go to increase 
the cost of production, and so place the manufacturer at 
a disadvantage with his foreign rivals in the trade. It 
will be said, of course, that the tax bearing on the manu- 
facturer would come out of his profits; but here again 
does not the theory of free trade tell us that it is the 
consumer who in the end pays the tax? Then, if so, we 
may be certain he will not pay it if he can help it. Most 
foreign countries do not have taxes of this kind, and 
many of them go to the opposite extreme, and actually 
feed their manufacturers with bounties—e.g. the sugar 
and shipping bounties. Is it at all likely, assuming the 
cost of production and all other things to be equal, that the 
foreign consumer will give more for our goods than 
for those foreign made, only to help our manufac- 
turers to pay their rates? The profits of the manu- 
facturer are therefore limited by competition on the 
one hand, and the cost of production on the other. 
If these conditions are such as not to permit him a 
profit, he will of necessity retire from the trade. 
Instances in which this result has occurred are not 
uncommon, and need not be particularised. When this 
happens the folly is seen of adopting a policy which may 
be likened to that of killing the goose that lays the golden 
eggs. The farmers and small shopkeepers, on whose 
behalf the opposition to the Bill is alleged to be made, 
lose in such cases the custom of the workpeople for the 
various commodities they respectively produce or sell. 
The artisans lose their employment and become too often 
a burden on the parish, thus increasing the rates and 
producing the very opposite of the result which it is 
sought to attain by the taxation of machinery. The dis- 
couragement of manufacturing enterprise is equally 
opposed to the interests of the owners of property, for the 
establishment and prosperity of factories of various kinds 
enhance the value of land and house property out of all 
proportion to any increased burden that may be thereby 
thrown on the rates. 

It has been argued against the Bill that the use of 
machinery displaces manual labour, and that therefore 
its taxation is justifiable. This argument, however, if it 
means anything, involves the proposition that if the use 
of all machinery were discontinued our working classes 
would be more prosperous. Such an absurdity needs no 
answer in days so far removed from those of the 
“Swing” riots. It is, however, important to point out 
to those who support the rating of machinery that the 
working classes are, on the contrary, more than any 
other interested in securing its freedom from any 
taxation, because by its exemption more of the price of 
the article they produce will be left to them. There is, 
however, a more important point than this in the 
question as it affects the workman; for if by the ability 
to produce his goods at a lower cost than the foreigner, 
the English producer secures a trade which would 
otherwise be carried on abroad, not only is the demand 
for labour increased, and wages thereby raised generally, 
but the whole of the money so paid as wages goes into 
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the hands of our workpeople instead of being spent 
abroad, as it would have been had the cost of production 
been prohibitive. These considerations show that the 
question is not one of class interest, but that it affects 
the welfare of the whole nation. It may, however, still 
be urged that it would be unreasonable to throw the 
whole burden of the necessary local taxation of the 
country on occupiers of property who are not machinery 
users, and who similarly have their difficulties to contend 
with, while those who use it are exempted from contri- 
bution. To this the only answer could but be in the 
affirmative were such really the desire of the machinery 
user. This is not, however, the case. The whole argu- 
ment of the supporters of the Bill may be summed up 
in avery few words:—(l) That the rate should be so 
laid as not to operate in restraint of trade; or in other 
words, tax the profits when made, and do not tax the 
means of making them. (2) That the rate should be 
equal, and according ‘to the ability "—in the words of 
the statute of Elizabeth—of the occupier. 

That the taxation of machinery does not comply with 
the first condition, we have seen. That it does not 
comply with the second is equally clear, when we 
remember that machinery is the only species of personal 
property that is singled out for attack by the existing 
law. If the farmer’s steam ploughs and threshing 
machines and other stock were taxed; if the furniture, 
stock-in-trade, and fixtures of the householder and shop- 
keeper were taxed; and lastly, if the immense wealth 
invested in shipping, in loans, and enterprises abroad, 
and in all other personal property—the possessors of 
which only contribute thereon to the extent of the 
income tax—were taxed, no objection could equitably be 
raised to the taxation of machinery. So long, however, 
as these forms of property go untaxed there is no doubt 
owners of machinery will object to a burden being laid 
on their property, if only on the ground that such a tax 
is partial and unequal. 

Having, we trust, shown the justice of the demand for 
legislation on the subject, we have to express the hope 
that our readers will support, with all their energy, the 
efforts of those who have taken the matter up, both in 
and out of Parliament. By a most fortunate chain of 
circumstances, which may not again occur for years, the 
desired end is very nearly attained, and it would be most 
regrettable if such an opportunity were lost owing to any 
apathy or want of interest on the part of those who are 
most affected. 


COAL EXPLORATION, 


THE circumstances connected with the discovery of 
coal at Dover, and the various considerations to which 
the event gives rise, have been recently brought under 
review in a couple of interesting papers by two eminent 
geologists, Mr. W. Whitaker and Mr. Topley, both well 
known in connection with the Geological Survey. The 
first of these two papers, entitled, “Coal in the South- 
east of England,” was read by Mr. Whitaker before 
the Society of Arts a few evenings ago, and although 
avowedly framed on popular lines, possessed great 
scientific value, rendering it worthy of the ‘attention | 
which it received from a large and discriminating | 
audience. The paper presented an able resumé of 
the various facts and deductions which have furnished 
the foundation for the theory of coal-finding in the south- 
eastern districts, and contained some important sug- 
gestions as to the manner in which the search should be 
carried on. Mr. Whitaker was careful to show that the 
result of the Sub-Wealden boring afforded no ground for 


tain other geologists of eminence, including Mr. Whitaker 
and Mr. Topley. Confirmatory evidence is also pro- 
duced from what might have been thought a very unex- 
pected quarter. In the course of his paper, Mr. Whitaker 
adverted to some extraordinary results obtained by Pro- 
| fessors Riicker and Thorpe in noting the behaviour of 
the magnetic needle in various parts of the United 
Kingdom. The needle is attracted downwards much 
more powerfully in some districts than in others. There 
is a strong pull on the needle in a line which runs along 
the valley of the Thames to Reading, passing thence to 
South Wales, and possibly even to the South of Ireland. 
The most powerful effect was observed between Reading 
and Windsor, and from this neighbourhood secondary 
lines of disturbance radiate through Hertfordshire towards 
Cambridge, through Oxfordshire towards Kenilworth, 
and southward to Chichester. The Reading and Windsor 
district is on what may be called the geologic line which 
connects Dortmund, through Dover, with South Wales. 
The Chichester tract is along another suggested geologic 
line, leading from Mayence to North Devoh. The action 
of the needle is attributed to the presence of a mass of 
basaltic or other highly ferruginous rock below the 
surface of the ground, the effect being considered due in 
some instances to rocks as far down as 6000ft. or T000ft. 
In the discussion which followed the reading of Mr. 
Whitaker’s paper, Professor Riicker stated that the 
needle was only slightly affected at St. Leonards and 
Tunbridge Wells, whereas at Dover the downward pull 
was very strong. There is every appearance of some 
connection between the behaviour of the needle and the 
character of the underlying rocks; and the correspond- 
ence of the lines of disturbance with the presumed 
underground rise of the older rocks is very distinct. The 
indication thus given cannot be otherwise than valuable, 
and the extension of these magnetic observations is much 
to be desired. A somewhat whimsical analogy between 
the dipping of the needle and the * dowser’s” divining- 
rod could not fail to receive notice from Mr. Whitaker ; 
but of the magnetic phenomenon there can be no doubt, 
and its agreement with geological observation and theory 
is certainly remarkable. 

Mr. Whitaker is full of faith as to the future of coal in 
| the South of England. If fuel fails in the North, some 
day the South will send coals to Newcastle. The day 
may be far off, but in the meantime the southern coal 
will command a market. But when the facts have all 
been proved, when magnetism has told its story, and 
when borings or shafts have proved the presence of coal 
in workable quantities at reasonable depths, there is still 
difficulty to be overcome. The landowner stands in the 
way, waiting until coal is found, and then laying claim 
to the golden harvest to the production of which he has 
contributed nothing. Who will work or spend money 
under such conditions? Explorers want encourage- 
ment, and require some guarantee that they shall not 
merely spend money and exercise skill for the benefit of 
other people. This raises a question outside the realm of 
science, and yet intimately connected with its practical 
result. The landowner who believes there is coal on 
his estate may set to work to find it, and, if he is 





| successful in his search, will be all the richer for it. 


But people who are not landowners are likely to 
see farthest ahead as to the chance of finding coal, 
and for national reasons it is desirable that these should 
be encouraged to turn their knowledge to good account. 
There is abundance of work to be done, both physically 
and intellectually, before this question of coal in the 
south-east of England takes its proper shape. As 





despair in respect to the search that is now proposed. 
It was pointed out that the boring at the foot of Shake- | 
speare’s cliff was the first instance in which such an | 
operation had been conducted in the south-east of | 
England for the express purpose of finding coal, and it | 
was a highly encouraging fact that in this instance the | 
search had proved successful. The Sub-Wealden boring | 
was simply an endeavour to find out what were the strata 
which underlay the Wealden. It was a search for know- 
ledge, and in that sense it was not unsuccessful. The 
other borings, in the neighbourhood of London, and at 
Harwich, were all undertaken in the search for water. 
Coal has at length been sought where the geologists 
looked for it, and there 1t has been found. Naturally 
there is great jubilation among the experts over this 
discovery, as tending to exalt the character of geological 
science, and so to shed honour on its votaries. A remark- 
able feature of the gathering at the Society of Arts when 
Mr. Whitaker read his paper, was the amiable disposition 
of his audience. In the discussion which followed there 
was no sign of dissent, unless it is to be sought in the 
injunctions of Professor Hughes for extreme caution and 
elaborate research before deciding where actual operations 
should be conducted in the hope of finding coal. Dr. 
Geikie, who presided on the occasion, expressed his sur- 
prise and gratification that at a meeting where so many 
geologists were present there should be no “ fighting.” 
The boring at Dover is evidently looked upon as a 
scientific triumph, and the spirit of controversy is for the 
present hushed. Doubtless, there will be plenty of | 
occasions for dispute by-and-bye, but just now a feeling 
of satisfaction prevails. 

With the exception of an article from the pen of | 
Professor Boyd Dawkins in one of the monthly magazines, | 
the main oracle has been singularly silent. Even that | 
article tells exceedingly little about the Dover boring. | 


measures which lie close at hand, Mr. Whitaker recom- 
mends that some abandoned borings, specially one at 
Chatham on Government property, should be carried 
deeper. Concerning the Dover boring, he very properly 
regrets Sir E. Watkin’s decision simply to go on boring 
downward. The better course would be to supersede the 
boring by a shaft, when the direction of the dip could be 
ascertained by direct measurement, and the extension of 
the seams could be tested by means of horizontal work- 
ings. Why Sir E. Watkin does not adopt these practical 
measures seems inexplicable, unless it is that he is seek- 
ing in some way to be a match for the landowner, and is 
gaining time while boring downwards instead of travelling 
horizontally. 

The paper by Mr. Topley was read at a meeting of the 
Federated Institution of Mining Engineers, held at the 
Institution of Civil Engineers on Wednesday last. The 
title was “Coal in Kent,” and to the capabilities of that 
county the argument was mainly directed. In describ- 
ing the various deep borings made during the last thirty- 
five years in the south-east of England, it was inferred 
that the coal measures would occur to the south of 
London, probably near the North Downs, or under the 
northern part of the Wealden area. Among the sites 
suggested for boring operations mention was made of 
Peasemarsh, Maidstone, Penshurst. and Goudhurst. Mr. 
Topley was in agreement with Mr. Whitaker concerning 
the value of the boring at Chatham Dockyard, as offering 
the opportunity of going to a greater depth at a com- 
paratively small expense. This boring was carried to a 
| depth of 9633ft., the last 22ft. being in the Oxford clay. 
It is suggested that if the Government will not incur the 
expense necessary to complete this boring, perhaps the 
site might be handed over to the committee now being 
formed to investigate the coal question. These things 
are seemingly “‘ managed better in France.’ There the 





Perhaps there is not much to be said, and certainly there | mining laws are specially favourable to the explorer, and 


is very little to be seen. Nota particle of the coal has 


been sent to the Geological Museum at Jermyn-street. Mr. | 


Whitaker had none to show on the lecture table at the 
Society of Arts. Professor Dawkins has seen the coal, | 
and so has Mr. J. Brady, the engineer. Probably | 
Professor Dawkins will produce a sample when he 
discourses on the subject at the Royal Institution a 
few weeks hence. Thus far it is all very much a 
matter of faith, except that the discovery exactly fits in | 
with the Godwin-Austen theory and the calculations of 
Professor Prestwich, as well as the anticipations of cer- 








France within six miles of the British Channel. 


the effect has been felt in the Pas de Calais, where such 
| progress has been made in coal mining since 1846, that 
one-fourth the quantity of coal consumed in France is 
now derived from that source. Coal is being worked in 
If the 
facts now before the public are rightly considered, 
something in the nature of systematic exploration for 
coal must take place in the south-east of England. But 
the action of the landowners will have much to do with 
the immediate future of this question. An interesting 


discussion followed the reading of Mr. Topley’s paper, 








and will be renewed at the next meeting of the Inst) 
tion, to be held in July, at Edinburgh. ~ 
COMPOUND AND TRIPLE-EXPANSION ENGINES, 

Proressor KENNEDY, as chairman of the Research Coy 

; : “way Poe mM. 
mittee on Marine Engine Trials, presented to the Instit 
tion of Mechanical Engineers on Thursday night 36 
very valuable report on the performance of th 4 
engines of three steamers, the Fusi Yama, Colchester a 
Tartar. His investigations were carried out on the same 
general lines as those of the performance of the 
of the Meteor, and they are of special interest in t} 
show the performance of both ordinary compo 
triple-expansion engines. ‘The more carefully we examine 
such reports as that of which the first portion will be found 
on page 365, the more evident does it become that a true 
theory of the steam engine has yet to be prepared. We 
meet at every turn with anomalies, incongruities, contra. 
dictions, puzzles, for which no satisfactory explanation pre. 
sents itself. It becomes daily more and more evident that 
there are some subtle influences at work, the nature of 
which is not fully understood. No man living can for 
the least idea how it is that the heat of steam is trans. 
mitted into mechanical work. When we state that a horse. 
power represents 42°7 units, and that a pound of steam 
contains, say, 1100 such units, we have scarcely advanced 
beyond the confines of our subject, and the hard-and-fast 
statements which have been laid down by professors, or 
find their way into text-books, are often flatly contra. 
dicted by incontrovertible facts. 

Any of our readers who will read Professor Kennedy's 
report with care will find abundant examples of these 
truths. Let us take, for example, the old, well-worn 
heat-trap theory, which enjoys a most astonishing 
vitality. According to that theory, the amount of steam 
condensed in a cylinder is largely, if not wholly, mea. 
sured by the range of temperature in the cylinder. At 
first sight this is no doubt a most plausible proposition; 
we feel instinctively that if it is not true it ought to be 
true. It follows as a corollary, that in an engine in which 
the range of temperature is kept as small as possible, 
the condensation will be of minimum amount. In 
the triple-expansion engine this principle is carried out; 
the difference between the temperature of the metal and 
that in the steam is kept as small as possible; each 
cylinder acts as a trap to catch heat which would other. 
wise be wasted into the condenser; and the scientific 
world is told over and over again that the reason why 
the triple-expansion engine is so economical is to be 
found in the small cylinder condensation, which follows on 
the small range of temperature in the cylinders. The 
hot steam fresh from the boiler flows into a hot cylinder, 
and although the low-pressure cylinder is cool because of 
the-intluence of the condenser, still the steam in it is also 
cool, having fallen in pressure. Nothing can be neater 
or more elegant than certain enunciations which we 
have seen of this theory. It is apparently scientifi- 
cally sound; it exudes physical truths at every pore. 
It has, indeed, only one defect, and that is that it is flatly 
contradicted by the results of experiment. In time 
cognisance will be taken of this cireumstance. At one 
period a full contradiction of it was ventured upon, but 
that has been given up, and we are left face to face with 
the remarkable and puzzling fact that the high-pressure 
cylinder of a triple expansion engine is always drowned 
with water, and that no one makes the least attempt to 
explain why this should be so. Silence on the point 
proceeds, we believe, from the circumstance that it is seen 
that any explanation of the phenomena must appa- 
rently contradict received thermo-dynamic aphorisms, 
which have become respectable by u long course of 
immunity from the consequences of their fallacy. 
Professor Kennedy's report may be quoted as supplying 
direct information as to the soundness or ot'ierwise of 
the heat-trap theory. 

Let us take the case of the Fusi Yama. This is a 
vessel with compound engines runnin; at a slow speed. 
They are large engines for their powe :, and it is commonly 
believed that nothing tells more against economy than 
the use of cylinders too big for their work. We need not 
add that high speed is always looked upon as conducive 
to economy. Now, these eigines with cylinders 27in. + 
50in. x 38in., only ran at fifty-five and a-half revolutions 
per minute, and indicated bit 871-horse power. Th? 
cylinder condensation, one woul | say, ought to have been 
heavy. Yet, curiously enough, it was only 11°8 per cent. 
of the whole steain in the high-pre sure cylinder, and it 
rose to 29°3 per cent. in the low-pressure cylinder; and 
be it noted that the cylinders weie not jacketted. The 
pressure, absolute, was 701b. on the square inch. Now, 
if we compare this with the results obtained with the 
Meteor, we shall see what the heat trap theory is worth. 
The Meteor’s engines are jacketted, ard ran nearly 0 per 
cent. faster than the Fusi Yama’s engines. Yet we find 
that there was 22'9 per cent. of the seam condensed in 
the high-pressure cylinder, or as nearly as possible twice 
as much as in the case of the Fusi Yama; while in the 
low-pressure cylinder there was less—24°7 per cent. Is 
there any explanation of this? It may be said that the 
steam in the Meteor was hotter than in the Fusi Yama 
by 58deg. But according to theory, it is not the tem- 
peratures, but the difference in temperatures, with which 
we have to do; and there is no reason why the difference 
should be greater in the Meteor than in the Fusi Yama, 
and every reason why it should be less—that is, if there 
is any virtue in a jacket. Here, then, we have the broad 
fact that the cylinder condensation in a jacketted engine 
is just twice as great as in an unjacketted cylinder. Is 
it too much to expect the Research Committee to explain 
how this has come to pass? 

Next let us see what the performance of the Colchester’s 
engines has to tell us. These eagines are 20in. + 571. 
x 86in., not, it will be seen, very much larger than the 
Fusi Yama’s engines. They are not jacketted. The 
engines made 87 revolutions per minute, and each 
pair indicated about two and a-half times the power of 
the Fusi Yama’s machinery. Here we find that the 
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high-pressure cylinder condensation penties 28°3 per 
cent., and the low-pressure 47 per cent. Thus the high- 
pressure cylinder 1s somewhat worse than the high-pres- 
sure cylinder of the Meteor, and the low-pressure cylin- 
der very much worse. We shall have something to say 
further on concerning the performance of low-pressure 
evylinders. Why, we must ask here, was the condensa- 
tion so much greater In the ¢ olchester’s engines than in 
those of the Fusi Yama? The absolute pressure in the 
(olchester’s boiler was 95 Ib. Had the increased pressure 
anything to do with the matter ? : : 
iThe last engines tested were the triple-expansion 
engines of the ‘Tartar, and the results obtained by Pro- 
fessor Kennedy are so curious that he has been at some 
trouble to supply an explanation which, if correct, unfor- 
tunately deprives this costly and elaborate experiment of 
all value. The cylinders are 26in, + 42in, + 69in, x 42in. 
he low-pressure and intermediate cylinders had steam 
in their jackets, but there was no steam admitted to the 
high-pressure jacket. The absolute pressure was 136 lb., 
and the revolutions 72 per minute. This is all favour- 
able enough to economy. Yet Professor Kennedy finds 
that there was no less that 54°8 per cent. of ec ndensation 
in the high-pressure cylinder. Continuous re-evaporation 
appears to have taken place as the pressure fell, and at 
the end of the stroke in the low-pressure cylinder there 
was 39°3 per cent. The result is so astounding that Pro- 
fessor Kennedy says that the boilers must have primed 
continuously during the whole experiment. It does not 
appear, however, that anything was known of this prim- 
ing at the time. The boilers are large and were quite 
clean, but not new; and it is not easy to see why priming 
to the extent of at least 10 or 12 per cent. of the feed 
water should have taken place. Assuming that it did, 
however, it is clear that nothing worth mentioning that 
is not puzzling is to be deduced from the performance of 
the Tartar. 

Now, let us turn to the behaviour of the steam in the 
low-pressure cylinders of these engines. It is clear that 
the heat trap theory does not affect these; the condenser 
does its worst with them. The back or exhaust pressure 
represents the measure of frigorific influence at work. 
There is very little difference in this respect among the 
engines. In the Meteor there was a little increase in 
condensation, the percentage rising from 229 in the high 
to 24°7 in the low-pressure cylinder. In the Fusi Yama 
the percentage rose from 11:8 in the high to 29°3 in the low- 
pressure cylinder. In the Colchester it rose from 28°3 in 
the high to 47 per cent. in the low-pressure cylinder. Itis 
almost invariably the case in the experiments carried out 
by Professor Kennedy that the water increases in the low- 
pressure cylinder. How is it that the Tartar supplies 
such an astonishing exception to this rule? Not less 
than 15°5 per cent. of the feed was re-evaporated in the 
cylinders after the cut-off had closed. From whence was 
the heat derived that didthe work? The fall in pressure 
was from 1301b. absolute to 221b. absolute. Each pound 
of water that came into the cylinder as priming carried 
with it 347 units, and in falling to the terminal tempera- 
ture, 233 deg., it would give up 114 units. A pound 
of steam at 238 deg. represents 950 deg. latent; so 
that 8°33 lb. of water, in cooling from 347 deg. to 
238 deg., would supply heat enough to convert 1 1b. of 
water at 233 deg. into steam of the same temperature. 
That is to say, the water carried into the cylinder as 
priming could only re-evaporate less than one-eighth of 
its weight, or under 12 per cent. It may be said that, as 
this is within 3°5 per cent. of the actual re-evaporation, 
itisnear enough. But that is simply to ignore facts. In all 
the other cases named there was progressive condensa- 
tion growing greater and greater. In this case the 
condensation becomes less and less, and we find by 
calculation that there was not heat enough supplied to 
the cylinder to account for this re-evaporation. This is 
a very curious thing, which no doubt admits of explana- 
tion, but that explanation does not appear in the report, 
and the statement as it stands supplies another example 
of the anomalies which all records of the performance of 
steam engines present. For the moment we venture to 
doubt the soundness of the deductions drawn from the 
diagrams. 





THE INCREASE OF STEAMSHIPS, 


THE returns of the Registrar-General of Shipping and 
Seamen prove that the enlargement of our merchant steam 
shipping continues at a very rapid rate. It is not only that 
there is an increase in the steam shipping tonnage, but it is 
an increase that is more than enough to meet all the require- 
ments of the trades to supply all the losses of both steam and 
sailing vessels, and to leave a large margin over. Taking the 
latest returns, those for the month of March, we find that in 
that month the steamships removed from the registers of the 
United Kingdom by loss or by sale to other countries aggre- 
gated 32,885 tons gross register. There was a further loss of 
sailing vessels, which we shall state shortly. But the additions 
tothe registers for the month were to the extent of 106,397 
gross register tons, so that on steam tonnage alone there 
was @ gain in one month of not less than 73,500 tons, an 
enormous addition. Looking now at the state of the sailing 
vessels, we find that in the month the removals were to the 
extent of 19,357 tons, and the additions were 8394 tons. 
lhus, there was a loss in the month on the sailing tonnage 
of close upon 11,000 tons. Allowing for this at the rate 
generally taken to reduce sailing tonnage to steam, we find 
that there was still a gain of steam tonnage of a little over 
69,000 tons in the month. There is another thing to be 
borne in mind, and that is that there was a number of 
steamships removed from the register because of their being 
sold to foreigners, and though our register is reduced, yet 
these vessels are still effective as carriers, though under other 
flags. Taking no note of the fact, we have still an addition 
of steamships to the mercantile navy at the rate of 
over 800,000 tons yearly, and that after making up 
the loss of sailing and steam vessels, however caused. 
In the month of March there were several additions of 
moment. The Belfast-built liner, Majestic, added 9861 tons 
alone; the Thames, built at Govan, added 5645 tons; and the 
Gaekwar, also built at Belfast, was registered as 4202 tons, so 
that in these three steamers there was not much short of 





20,000 tons. ‘There were eight other steamers added to that 
register in the month, each. of which registered above 
3000 tons, so that it will be seen that a very large part of the 
additional tonnage was in very large vessels; and there 
was also a dozen steamers registered, each of which was of 
less than 200 tons gross. If we take these very large steamers 
and very small ones, for the great lines and for river or other 
special service, we shall find that we have fully one-half of 
the tonnage added, so that the cargo-carrying vessels pure 
and simple will be found to be fewer than had been supposed. 
We are also selling most of that class of steamers, so that 
the addition of vessels of under 1600 to 1800 tons is very little, 
comparatively. But the very large addition of steamships of 
great dimensions is to an extent that should make shipowners 
pause, for the freight market in the trades where these large 
steamships are chiefly placed must feel the effect of that 
addition. The growth of the passenger traffic is likely to go 
on, but the passenger steamers also take a not inconsiderable 
quantity of cargo, but the passenger traffic is that which is 
the most remunerative. Changes in harvest prospects may 
affect the prospect of the steam shipping trade, but -apart 
from such changes the outlook is not one that would induce 
any continuance of orders of moment for new steamships of 
great size. 
LOCOMOTIVE BUILDING IN AUSTRALIA. 

THRE invitation recently addressed by the New South Wales 
Government to manufacturing engineers to establish a 
factory in that Colony for making locomotives has been 
responded to, and arrangements are already made for 
sending out the necessary machinery. We believe that Mr. 
Drummond, the present locomotive superintendent of the 
Caledonian Railway, who is to take charge of the works, is 
to arrive in the Colony at the end of this year. 
ment to such a speculative enterprise is the order for 100 


engines, to be supplied in the first three years, and on this | 


basis a syndicate has been formed of those who will, it is 


capital they invest, or by supplying the machinery, or the 
material and parts of engines afterwards. New South 
Wales, which has always been deemed a Free Trade Colony 
as compared with its neighbours, takes a more direct method 
of keeping work at home than by imposing protective duties 
on imports, namely, by specifying that ‘ the engines shall be 
made in the Colony.’ Undoubtedly, engines are sadly 
wanted there, if one may judge by the recent report of 
Mr. Price-Williams on the shocking condition of the rail- 
ways and rolling stock, and it is the same policy which 
fostered such neglect that is at work now. ‘Spend as 
much as you like,” say the popularly -elected Members 
of Parliament, ‘‘on work at home, but import as little 
as you can.” This sounds patriotic, but results in con- 
stant ineffective patchings by local workmen and a few 
real renewals. What will be the future of the new factory 
when the contract that induces its establishment is completed? 
Will a population about half that of London keep such a fac- 
tory going, and will the Colonists continue to pay some 50 
per cent. more for engines than they can be imported for? It 
is obvious that no orders will be obtainable from the outside, 
and if public opinion requires that continuous employment 
shall be given to the Colonial factory, only such prices are 
likely to be doled out as will just pay current expenses. The 
subsidiary trades which in Europe allow of cheap construction 
are wanting in the Colony; competition and subdivision of 
labour are practically impossible where the total output is so 
small, and although so long as the expenditure is that of 
borrowed money the wasteful system may be maintained, the 
day of reckoning is only postponed. The Federation of the 
Colonies may be a noble idea, but if each Colony, having less 
population than a single one of the United States, is to be 
self-contained and self-supplying at any cost, it is not difti- 
cult to foretell the economical result. 


THE GREAT TOWER FOR LONDON. 

THE responses to the offer by the London Tower Company 
of prizes of 500 and of 250 guineas for the best and second 
best design and estimate for a Tower of not less than 1200ft. 
in height, have proved most embarassingly numerous, if not 
rich. Eighty-six competitors have sent in designs. 
sixty-eight have been considered by the committee of jurors 
to permit of classification, and the remainder are most 
certainly ‘‘ miscellaneous.”’ There is, perhaps almost un- 
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How to Select Wood-working Machinery. By J. STAFFORD 
Ransome, Assoc. M. Inst. C.E. London: W. Rider and 
Son. 1890, 

AssuMING that those who buy wood-working machinery 

are inclined to read books prepared with a view to guid- 

ing them in their selection, the little work whose title is 
given above would not only have an object, but it would 
be a useful one, which is so far realised that 1ts perusal 
would afford a great deal of very useful information. It 
provides an intending buyer with a great many hints, 
facts, and figures, which, if not new, are most useful as 
reminders concerning points that umght be overlooked. 

In referring to foreign machinery, Mr. Ransome remarks 

that the competition with American makers is not felt 


| in England, but that the cheapness of the machines, and 


the energetic way in which they are pushed, does 
lessen the demand in foreign countries for English 
machines. This is in the main true, but some American 
machines command prices at least as high as those 
of English machines, the reason assigned by pur- 
chasers being that some of the special American machines 
are very handy, run exceedingly well, and have de- 
vices for various purposes that are much appreciated. 
The remark that the “ energetic way in which they are 


| pushed” lessens the English orders, courts the inquiry, 





Of these, | 


| 


| energetically in foreign countries?” 
The induce- | 


: : | must be done. 
supposed, benefit by such a factory, either by a return on the 


‘““why do not English makers push their machines 
The fact is that 
American firms employ exceedingly good men to do this 
part of their business. As a rule they are highly paid, 
and know that a correspondingly large amount of business 
Many English firms pay small salaries 
for this work, and of course do less business. As a rule, 
the American trade differs a good deal from that done by 
English firms. The former consists largely in what some 
Englishmen look upon as good makeshifts. But the 
American user prefers, as the author remarks, to put 
down machines that will do their work for a compara- 
tively short time, and leave him free to purchase in two 
or three years the machine with the most recent time- 
saving design or appliances. The English machine will 
last generations, but the policy may be doubted, for the 
thoroughly economical organisation of the working of a 
sawmill cannot be achieved with a lot of antiquated 
machines, however good— mechanical progress is too 
rapid. It is seldom that sufficient is allowed in the 
working of businesses of the kind for not simply wear 
and tear, but for replacing old by modern machines or 
tools. 

In speaking of motive-power, the author usefully 
reminds his readers of the importance of an ample 
supply of power., In American mills one of the chief 
causes of their comparative great output is the large 
quantity of power they place at the disposal of every 
machine. It is necessary to have not only economical 
engines, but those which are fully masters of the 
maximum of work, and this and many other facts are 
dealt with by Mr. Ransome. As against the use of gas 
engines, it is mentioned that, as they cannot use refuse 
wood and sawdust, they cost more than double as much 
per day as ordinarily good steam engines. Mr. Ransome 
is wrong in his condemnation of portable and semi- 
portable engines on the ground that they “are too 
wasteful of steam.” The trials of the past few years 
have shown that these are not less economical, as made 
by some firms, than many kinds of fixed engines and 
boilers which are credited with being of an economical 
type. 


Treatise on the Evaporation of Saccharine, Chemical, and 
other Liquids by the Multiple System in Vacunm and Open 
Air. Compiled by James Foster, M.I.M.E. Sunderland: 
Thos. Reed and Co. 1890. 760 pp. 


avoidably, great sameness in a large proportion of the designs. |'Tu1s book is of an unusual character, as well as cna 


The Eddystone Lighthouse and the Eiffel Tower provide the 
model for the general outlines of a good many. A few have 
for outline the ornamented parallelogram of the Clock Tower 
of the Houses of Parliament. Others have some resemblance 
to Chinese pagodas, while some combine the features of the 
Eiffel with a conglomeration of the lower stories of a number 
of pagodas for a pedestal. 
somewhat numerous, but not so numerous as the octagonal 
and hexagonal. The art wire worker must be responsible for 
some of the designs. With a good many of the designers the 
question of cost seems not to have entered into consideration, 
at least one scheme showing a tower of such magnitude that 
its cost could not be less than a million sterling. Amongst 
the “miscellaneous’’ is a design which shows that the 
question of cost was considered, for, assuming that sightseers 


of London might get tired of it—and this is, perhaps, the | 


only correct assumption the designer has made—he has 
mounted it on wheels. There are other designs amongst the 
“‘ miscellaneous”? which give to the collection a quality that 
can only be claimed for a few of the really good drawings in 
the classified list, namely, uniqueness. Taken as a whole, 
the collection is remarkable, and is, no doubt, surpris- 
ing to those who gave rise to it. There are some beautifully 
executed drawings in the collection, and many really good 
designs. Those which may be classified as being the sort of 
tower that ordinarily good designers of framework would 
turn out, are numerous; eliminating these, there are few of 
a desirable form that could be executed for a sum that may be 
supposed to be within commercial limits. Others, again, have 
badly designed lifts or bad lift and platform accommodation. 
We have selected three of the designs as typical of many of 
the best. These will be found in other pages. There are 
several others which we hope to illustrate in other impres- 
sions. We may state here that the probable cost of the 
design by Mr. Max am Ende is about £650,000, and of that by 
Mr. Woodcock about £380,000. 








, SPONTANEOUS IGNITION OF COAL CARGOES.—Professor Vivian B. 
Lewis has been reading a paper on this subject before the Institu- 
tion of Naval Architects, giving as a reason that the report of the 
Commission, which thoroughly investigated the subject in 1878, is 
not generally available because it is to be found only ina ‘“ Blue- 

k.” The results of that inquiry and the precautions recom- 
mended are set forth on page 477—second edition—of Matheson’s 
‘* Aid-book to Engineering Enterprise.” en a 
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subject which has not been much treated. The great 
increase in the past few years of the use of steam for 
evaporating and concentrating various liquids has directed 
a great deal of attention to the existing information on 
the subject. As this in the English language is meagre, 
the author has done good service by compiling the book 
before us, He has collected, translated, and put into 
form for English readers the works bearing on the subject 
written by Horsin-Déon, author of “The Theory and 
Practice of Making Sugar and of Evaporation; Hugo 
Jelinek, author of “Evaporating Apparatus, its Con- 
struction and Working;* Peclét, author of ‘“‘ Treatise on 
Heat and Evaporation;” F. Sachs, ‘‘ Universal Review 
of Evaporators;” and E. J. Maumené, “ Treatise on the 
Manufacture of Sugar and on Evaporation.” He also 
quotes largely from ‘‘ Chemical Industries,” by A. Payne, 
and reproduces an account of the West India sugar 
machinery of 1848 from Leonard Wray’s “ Practical 
Sugar Planter. The author also gives a full account of 
the multiple effect apparatus, by himself and Mr. 
Campbell, and reproduces the patent specifications 
relating to twelve of the important inventions per- 
taining to the subject. In collecting all that this 
enumeration represents, the author has done good 
service, because the descriptions of the many forms of 
apparatus which have hitherto been made or proposed, 
illustrated by nearly two hundred diagrams and forty- 
nine plates, present to the English reader interested in 
the subject that which he could only otherwise obtain 
from many sources and in two foreign languages. It is 
not necessary that we should enter here into any criticism 
of the parts of the writings of the various authors Mr. 
Foster reproduces, or of the apparatus he describes, but 
we must say that, useful as the book most certainly is as 
showing. what has been done in the past—with the 
exception of some of the more recently successful 
apparatus—it cannot be looked upon as a guide to the 
practical engineer who approaches the book with a view 
to directly applicable information, in the way that he 
would approach a systematic treatise or text-book. As a 
compilation it will be found valuable by many. 





362 





THE ENGINEER 





May 2, 1890, 











— 
a 


DESIGN FOR A GREAT TOWER IN LONDON.—HEIGHT 1550rr. 


MR. MAX AM ENDE, M, INST, C.E., ENGINEER, 


THE GREAT TOWER FOR LONDON. 


THE annexed engraving illustrates the beautiful 
design made by Mr. Max am Ende, M. Inst. C.E., 
for a tower 1550ft. in height, the drawing sent in 
for competition to the Tower Company in response 
to invitations for a design for a tower not less than 
1200ft. in height. The following is from Mr. Am 
Ende’s description of the design :— 

The tower supports four platforms for the use of 
the public at heights of 400ft., 780ft., 1000ft., and 
1200ft., one observatory at the height of 1320ft., 
and a platform about 60ft. above ground level for 
the management of the lifts. Their aggregate 
superficial area is about 105,000 square feet. The 
1000ft. platform is the most spacious, and is 
treated in all respects as the principal one. Each 
platform has a concrete floor, and is roofed over 
and enclosed; the 1000ft. platform has an open 
balcony, resting on a series of corbels, and enclosed 
by a high railing made of iron bars. The erection 
at each of the four corners contains the station for 
the egress of passengers, a dining-room floor, and 
two floors for the management. From the centre 
of the 1000ft. platform starts a lift of an ordinary 
construction for the 1200ft. platform, and from 
thence a staircase to the observatory. The four 
columns of 42ft. diameter, which rise from the 
base of the tower and terminate at a height of 
1000ft., coutain the lifts. The two lower platforms, 
one at the height of 400ft. and the other nearly at 
double that height, are reached by the lifts 
stopping at the respective stations; but the three 
platforms, including the main platform, can also 
be reached through each column by a footpath, 
of a minimum width of 4ft. 8in., outside and 
surrounding the shaft which contains the lift; it 
rises in a spiral of an average gradient of 1 in 9. 
This footpath also forms the platforms at the 
various stations, and is there accessible from several 
points. In consequence of this arrangement, it 
would be possible to make any point on the ascent 
of 1000ft. a station. The footpath has a skirting 
board and a parapet of wire netting, 5ft. high, on 
each side. At the stations more width is given to 
the platform by deepening the recesses opposite 
each carriage. An enclosure will be made, form- 
ing the inner boundary. This enclosure may 
either be fixed, containing doors which open from 
the carriage side only, or movable. vertically 
upwards by the train of carriages when it arrives. 

The lifts—It needs no discussion to perceive that 
the commercial success of the tower depends chiefly 
on the safety and comfort of the lifts. If travelling 
by them can be made—perhaps not absolutely 
safe, for nothing is absolutely safe—but at least as 
safe as travelling by railway, and if the lifts can 
be arranged so as to resemble ordinary means of 
locomotion, like railways, in matters of ingress to 
and egress from the carriages, waiting for their 
arrival on a platform in front of them, &c., with 
which every individual of the public is conversant, 
the tower will be a success; if, on the contrary, the 
arrangement resembles that of an ordinary hotel 
lift, against which a well-founded prejudice pre- 
vails; and which is used without serious discomfort 
and apprehension only because the journey is 
short, the success of the tower appears doubtful. 
The problem here put forward is solved by a spiral 
railway revolving on its axis, while the train moves 
upwards between vertical: guides. The diameter of 
the spiral is 2ift. 10}in., and the pitch is 12ft. 6in.; 
the gradient of the railway therefore is 1 in 54. 
The axis of the spiral is a column, 10ft. diameter, 
with arms projecting about 6ft., and carrying the 
rail by means of a spiral stringer. These parts are 
made of steel bars, and the details are constructed 
after the manner and according to the rules of 
safety of railway bridges. The column is 1030ft. 
high, and rests in steel bearings at each end; at 
suitable intervals it is guided by a band of 2ft. 
width, following one turn of the spiral, and moving 
on a set of eight wheels fixed to the large column of 
the tower. There are eight railway carriages to each 
turn of the spiral, and a train may be composed of 
any number of carriages not less than eight and not 
more than forty. A first-class carriage contains 
ten seats, a second-class carriage eleven, and 
a third-class twelve. Each carriage rests by 
means of springs upon one axle, which is so 
placed that the pressure from the rail passes 
through the centre of gravity of the carriage. 
Here it is met by the vertical weight—about 14 
ton—and the resultant is a horizontal force of 
15 
5°5 
Each carriage has a guide wheel on the top 
as well as at the bottom, which rolls on a ver- 
tical wooden rail. The pressure on these wheels 
meets the horizontal force of 0-27 ton at an 
angle, and throws a pressure of 0-06 ton on the 
coupling, which connects the top carriage with 
the second carriage. In the latter three forces 
combine, and the resultant is a pressure of 
0-12 tons on the coupling, and so forth. Mr. 
Max am Ende exhibits drawings showing these 
points worked out for eight carriages. If the 
eighth carriage is the last, and the line of cour- 
lings has come to an end, a force of 0-37 ton 
turning on the wheels remains to be dealt with. 
This may be done (1) by fixing to that carriage an 
arm with a wheel which runs on the next wooden 
guide rail, (2) by mounting each carriage on two 
axles instead of one, (3) by introducing another 
set of couplings B, or by other means. The 
couplings have so much vertical play as the 
irregularities of the railway and the movement 
of the springs require, but no lateral play. 


= 027 ton through the centre of gravity. 
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With regard to the safety of the train service 
clear that neither a train nor a single carri 

could roll down the rail while the shaft is at — 
because on every eighth of a tum it would en. 
counter one of the vertical guide rails, by which 
there is not room enough to pass. The possibilit 
of the train setting by its weight the shaft of 
motion exists only if 4 shaft is entirely discon. 
nected from the engine or any safety gear, 
that case, assuming the coefficient of friction in 
the bottom bearing to be 0-05, and ignoring all 


it is 


friction in the train, it would require the weight 
of four carriages to start this motion: every 
carriage above that number would require 4 


resistance at the circumference of the great cogged 
wheel of about 03 ton. The greater part of this 
resistance will be furnished by the friction in the 
steam engine, but in addition to this a brake on 
the shaft, of simple construction, will be provided 
or the shaft will be coupled with another shaft 
upon which the carriages move in the opposite 
direction. The probability of a breakdown of the 
shaft is the same as that of a bridge on an ordinary 
railway, and the meeting of the carriages with, 
accidental obstructions is equivalent to similar 
irregularities happening there; but even in the 
event of such breakdown it is inconceivable that 
the carriages should alter their position materially, 
since the hollow space in which the shaft revolyes 
is so nearly filled with it that a carriage could 
never fall an appreciable distance. Accidents 
from obstructions may be partially avoided by an 
adjustable friction coupling between the engine 
and the shaft, which comes into operation with a 
certain resistance: but in any case two guards will 
travel with the train, one in front and one at the 
back, who, by means of an electric conductor, can 
stop the engine in the basement in an instant. 
This conductor will also be made accessible to 
every passenger in the train. In the event of such 
stoppage of the train—however remote it may be 
—the path leading up outside the train would 
enable the passengers to continue their journey or 
return on foot. The platform on the top of the 
masonry base is the marshalling platform for the 
trains. It contains several lines of rails and a re- 
pairing shed. These rails can be connected with the 
rail or rails on the shaft by means of a small 
bridge, movable on wheels or turning on a pivot. 
Single carriages may by means of this bridge be 
transferred from the platform to the rail or rails 
on the shaft, and there coupled together to form a 
train. For this purpose the eight wooden guide 
rails fixed to the tower, belonging to one turn of 
the spiral, and having a length of 12ft. 6in., are 
moved outward to allow the carriages to pass. 
When eight carriages have thus been lowered, the 
shaft is made to turn once round; the eight 
carriages are consequently lowered a distance of 
12ft. Gin., and the space is clear for another set of 
eight carriages. 

The engines.—The weight of a shaft about 
1030ft. long, with spiral railway, will be about 360 
tons, and forty carriages weigh about 60 tons, i.c., 
together 420 tons. The pivot at the bottom, on 
which this weight rests, has a diameter of 15in., 
and an area of 175 square inches, so that the pres- 
sure per square inch is only 4 tons. With a co- 
efficient of friction of 0°05, the moment of the 


friction will be 0°05 x 420 x ws = 105 inch-tons, 
and the work done in overcoming it during one 
revolution will be 105 x 2 x 3°14 = 659 inch-tons. 
During one revolution the carriages are lifted 
12ft. Gin., which represents 60 x 12°5 = 750 foot- 
tons. Adding to this 15 per cent. for friction in 
wheels, guide rollers, &c., and including the fric- 
tion in the pivot, we have a total of 917 foot-tons. 
Assuming eight revolutions per minute, which 
would be required to lift the train 1000ft. in ten 
minutes, we have the amount of work to be done 
= 8 x 917 = 7336 foot-tons per minute, i.e., nearly 
500-horse power. This would have to be the capa- 
city of the three-cylinder high-pressure steam 
engine, if trains with 400 passengers have to 
be lifted at the speed mentioned. The speed 
of the engine would be eighty revolutions 
per minute. If each of the four main columns 
were provided with an engine of this power, it 
would be possible to lift 800 passengers, and to lower 
800 other passengers, every ten minutes. This is 
probably much more than necessary, and it will 
be sufficient—at least to begin with—to provide 
only for two engines, and for an arrangement con- 
necting each engine with any one of the four rail- 
ways. A greater speed of the trains with fewer 
carriages may also be more economical. / 

The stability of the tower.—The total weight of 
steel in the structural part of the tower is 10,849 
tons, of which 751 tons are above the 1000ft. plat- 
form, 1208 tons above the 780ft. platform, 3411 tons 
above the 400ft. platform, 5299 tons above the 
masonry base, and 180 tons in bed-plates and 
anchorages. The total weight of steel in the plat- 
forms is 2617 tons, of which 897 tons are in the 
1000ft. platform. 13,149 tons of this total, to- 
gether with 2404 tons concrete in floors, and 500 
tons timber, corrugated iron, glass, &c., in foot- 

th and roof covering, together 16,053 tons con- 
stitute the dead weight to be carried at the base of 
the steel structure. The surface exposed to wind 
pressure is calculated to be 130,842 square feet, and 
represents, with 56 Ib. per square foot, at total 
pressure of 3271 tons, whose centre is 523ft. above 
the base of the steel structure, and a moment of 
1,710,733 foot-tons. The total weight was stated to 
be 16,053 tons; the above wind pressure will there- 
fore transfer its resultant from the centre to @ 
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int 106ft. Gin. from it. As the extreme edge of 
the base is 164ft. from the centre, there is a con- 
siderable margin left in respect of the chance of 
overturning; but in addition to this, the structure 
is anchored down to the masonry base with a force 
equal to its weight, and the chance of overturning 
is therefore further reduced by one-half. If the 
direction of the wind pressure lies in the diagonal 
of the tower, its force, as well as the resistance of 
the structure, is altered ; but from an approximate 
investigation it appears that the stability will not 
be altered materially, Following the line of pres- 
sure 106ft. Gin. from the centre of the tower at the 
pase of the steel structure the pressure of 16,053 
tons is increased by the weight of the masonry 
under that point to 50,045 tons at ground level. 
The superficial area of the masonry here is 14,551 
square fect, and the pressure per square foot 
accordingly equal to 3°44 tons. At the base of the 
concrete foundation the pressure is 143,277 tons, 
the superficial area is 51,698 square feet, and the 
pressure per square foot 2°78 tons. 

The erection of the tower.—Mr. Max am Ende has 
consulted Messrs. Andrew Handyside and Co., of 
Derby, about the erection, with a view of obtain- 
ing from them an estimate of cost which, though 
depending upon the changeable prices of raw 
material and labour, may be regarded as a guide 
to an estimate of the cost of the structure. The 
methods which might be employed in the erection 
are simple in themselves, since, speaking generally, 
the structure forms its own scaffolding. Composed 
as it is of lattice frames, not more than 10ft. 6in. 
wide, arranged in squares, it can bear planks laid 
across the lattice-work so as to form a stage at any 
point. The difficulties lie solely in the extra- 
ordinary height at which the work of rivetting 
will be performed, and in the speed with which 
workmen, materials, working stages, and derricks 
must be moved upwards. It will be desirable, 
therefore, to use few, but quick-working, derricks, 
lifts for the workmen, and suspended rivetters’ 
huts. It is proposed to use each of the four 
railway shafts as the mast of the derrick, and to 
fix to it a horizontal boom, about 100ft. long, 
capable of sweeping a complete quadrant of the 
plan of the structure. As the boom would be 
balanced, and as the weight to be lifted would in 
no case be much more than one ton, the shafts as 
designed will be of sufficient strength for the 
purpose. The columns, in the hollow of which 
the shafts turn, will be used for fixing to them 
other horizontal booms—three to each, radiating 
across the three counterforts— from which the 
rivetters’ huts will be suspended. The spiral foot- 
paths in the columns and temporary footpaths 
inside the flying buttresses will also be of great use 
during the erection. Mr. Am Ende acknowledges 
the valuable assistance of Mr. Frank Troup. 

The second design we have selected for illustra- 
tion this week is shown by the engraving here- 
with. It is that designed by Mr. W. Hugh Wood- 
cock, Westminster. The design sent in is illus- 
trated by three drawings, namely, a general eleva- 
tion, plans, and a sectional elevation showing the 
lift columns, and staircases. These drawings are 
each to a scale of 20ft. to lin. We reproduce the 
first of these. 

The following are the principal dimensions of 
the proposed structure :— 


‘ Feet. 

Height from ground level to centre of lantern 1300 

” ’ ” ” topstage .. .. 1265 

9 e ae third stage... .. 814 

os a second stage .. 580 

” a first stage . -« 290 

ow ” ” ” top of plinths .. 30 

Minimum width measured over main ribs 32 

Maximum width at base over main ribs .. .. 310 
— over sides of lift column, third stage to 
Width over sides of lift column, second to 

OD ea? ay 34, sk snk, te ac, || 
ioe over sides of lift column, first te second 

Set 65 (ees Se ea Ny oa oa Se MS. cok 32 
Width over sides of lift column, base to first 

wigs pt Te 40 


It is proposed to use mild steel throughout, with 
a tensile strength of not less than thirty tons, and 
with an elongation in a length of 8in. of at least 
20 per cent. The general form of the tower, in 
plan, is an octagon stiffened by eight radiating 
buttresses or main ribs, the members of these ribs 
being braced together by horizontal crossed “ star” 
bracing. The sides of the buttresses in elevation 
are parabolic in general form, but straight from 
bay to bay. In calculating the sections necessary 
to bring the intensity of stress within the limit 
prescribed in the instructions, namely, 74 tons per 
Square inch, when the tower is subjected to a wind 
pressure of 56 lb. per square foot, it has been found 
that the condition of least stability arises when the 
— is blowing in a direction parallel to the centre 
ine of a pair of radiating ribs, as under this con- 
dition the largest area of surface is exposed to the 
wind, the resultant turning-over movement is 
consequently the highest that has to be resisted. 


The radius of gyration of the extreme fibres of any 
Cross sectio 


rough the plinth, and burying them in concrete. 


ns of concrete, or say 700 cubic yards, are provided for each 
perfectly give ample anchorage, and render the structure | 
“4 wind y stable as a whole under the prescribed condition of , 
neh hd pressure of 112 lb. per square foot of surface. Such a 
ha pressure would, however, produce a maximum com- 


rib, it will 









oy el ton is also at a maximum, and as the moment 
ra ertia is the same in any cross section, whether calculated 
of a neutral axis coinciding with the centre line of a pair 

nbs, or parallel with any face of the octagon, it will be 
ee to provide anchorage on the windward side—and 
nly on all sides. It is proposed to obtain the 
th essary anchorage by carrying the feet of the main ribs 





pressive stress on the extreme fibres of the outer members of 
the leeward ribs of about 11-92 tons per square inch. When 
under a pressure of 56 Ib. per square foot, the maximum in- 
tensity of stress in no case exceeds 74 tons per square inch. 
The base shown upon the drawings is one that has suggested 
itself as suitable to the general design. It also affords 
ample space and height between the radiating blocks of con- 
crete for engine-rooms, stores, offices, &c. The ultimate 
design of the base must necessarily be controlled by the 
amount of money apportioned to its ornamentation. 

Storeys and platforms.—The tower, as will be seen from the 


| drawings, is divided into four storeys. At each storey, except 


the top, two platforms are provided. The advantages of this 
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arrangement are that it affords space at each stage, 
between the lower and upper platforms, for restaur- 
ants, shops, post and telegraph offices, &c., and leaves 
the upper platform clear of obstruction, thus giving 
ample space for promenading. It would probably 
be thought well to provide sheltered seats on these 
platforms to protect visitors from the wind. 
Another advantage is that separate platforms are 
available for landing and dispatching the lift pas- 
sengers. Two spiral staircases connect the two 
platforms at each storey ; these staircases could be 
supplemented by short lifts. The platform areas 
at the various stages are as follows :— 





Square Feet. 
First stage, lower platform .. ee 
‘“ upper platform... .. .. .. .. 27,000 
a re ee ee 
Second stage, lower platform .. .. .. .. 15,000 
= upper platform .. .. .. .. 11,400 
TRS cass eee aa Va aa ce 
Third stage, lower platform.. .. .. .. .. 5,300 
a upper platform... .. .. .. .. 3,300 
Te sé Ha sds Bed 8s) ee 
i ers < sap ion ee 


Lifts and electric lighting.—The question of the 
class of lifts, and the power selected for working 
them, are matters of first importance. Mr. Wood- 
cock recommends electrically driven lifts. The 
considerations which have had the greatest weight 
with the designer in so deciding are the following: 
—(1) The small amount of weight in the cables 
required for conveying the power to the lift gear 
and the small percentage of loss in the conveyance 
of such power. It has been proposed to place 
separate motors for each pair of lifts at each of the 
stages, to generate the power in the basement, and 
to convey it by cable to the various motors; (2) the 
adoption of this system allows of the length of 
lifting rope being reduced to a minimum. 

A full specification and estimate of probable cost 
of the electric lighting, lifts, and lift apparatus is 
supplied by the designer. In deciding the details 
of the proposed installation, the designer has 
received most valuable assistance from Mr. 
Roworth, the engineer of the Brush Electric Engi- 
neering Company. The speed proposed for the 
lifts to be worked at is 200ft. per minute, as a 
maximum, and the number of passengers which it 
is estimated can be lifted per hour to the various 
stages is as follows :—From basement to first stage, 
2880; from first to second stage, 2240; from second 
to third stage, 1360; from third stage to top, 800. 
Provision has been made for an automatic brake, 
and also a hand brake to be under the control of 
the travelling attendant. Each of these brakes is 
to be powerful enough to have complete control of 
the lift. The lift roofs are to be amply protected 
against impact from any drift material, including 
the very unlikely contingency of a broken rope. 
Hand gear is to be provided, powerful enough to 
control the lifts, in case of a temporary failure of 
electric power. The lifts suggested will each have 
two floors. 

It is proposed that the boiler-house should be 
placed at some little distance from the Tower, so 
as to avoid, as much as possible, the nuisance 
arising from smoke, blacks, and heat. If placed in 
the basement, a horizontal flue could be carried to 
a chimney some distance away, but it is thought 
that the better arrangement will be to place the 
boiler-house outside the basement. If other power 
than electricity should ultimately be preferred, 
this could be applied without materially altering 
the general design of the Tower. 

Double staircases have been introduced from 
base to the top of the Tower, these being arranged 
as a double-threaded screw running round the 
octagonal left column. One of the staircases will 
be for ascending, and the other for descending 
visitors. Care has been taken to avoid clashing 
between the two currents of visitors at all entrances 
and exits. It is proposed that these staircases 
should be of metal throughout, so as to reduce, as 
far as possible, the chances of damage to the 
structure by fire, and it is believed that should a 
fire occur on any one stage, it would, if unchecked, 
burn itself out without being communicated to the 
other platforms. 


On page 354 we illustrate design No. 20, sent in 
by Mr. T. C. Clarke, M. Inst. C.E., Broadway, New 
York ; Professor Joseph Mayer, Union Bridge Co., 
U.S.A.; and Mr. W. Hildenbrand. This design is 
for a tower 1280ft. high, with a base 350ft. square. 
The main skeleton of the tower is octagonal, the 
lower part being carried out in square form. The 
material is steel throughout, and Otis lifts are 
proposed. 

It will be seen that the Eiffel idea has been pre- 
served, with, we think, distinct advantage, and the 
following figures show very clearly where it differs 
from the Eiffel Tower in principal dimensions :— 


Eiffel. London. 
Height to top of flag staff .. .. .. 4. e. 1000 .. .. 1320 
po, eT ee ee ee 084 .: .. 1900 
po SS ee ee 895 .. .. 1000 
eee eee ae 
No. persons that can stand in upper galleries 520 .. .. 1680 
No. in second do., sitting and standing .. .. 1500 .. .. 4318 
Ditto ditto, first gallery... .. .. 2. .. « 4000 .. .. 3823 
Rg aaa eee eee 6020 .. 9821 

Lifts can carry per hour to upper gallery.. .. 3800 540 to 2160 
NG Ss, Sag) cAa jae us. 36 ke 90s) 7 MEMES adic 2 

Lifts can take to first and second gallery.. ..2800 to 3600 2400 to 6000 
.. ieee err ere TS ree 
Stairway, perhour .. .. .. aire 2000 .. .. 6000 
a feet in all platforms .. -. «- 650,180 .. .. 86,310 
eight of metal.. .. .. .. ..tons 5000 2... 7070 
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COMPOUND MARINE ENGINES 
YEARS AGO. 
No. HE 


To resume our story of the “‘gecompounde machines,” 
as the Dutch call compound engines, we reproduce with 
the present issue drawings, which will be found scarcely, 
if at all, less interesting than those already published. 

That bearing the series letter F and No. 33 with English 
title, ** New Wheels for the Hercules,” is a sketch, 
evidently got out in a hurry, and not dated. It possesses, 
however, so many points of interest, that we reproduce it 
fac simile on page 355. This drawing shows the 
ingenious method that was adopted for getting over the 
difficulty of the high and low-pressure engines having 
different strokes. The title, and several notes on the 
sketch, show that this arrangement was a renewal on the 
original lines, after the test of actual working, though the 
pitch circles of the wheels, and therefore the pitch of the 
teeth, were slightly altered, in accordance, no doubt, with 
the experience gained in practice. There is no scale 
written on; but the figured dimensions show it to be 
ldin. to the foot. We are told in a note that the old 
pitch line of the small wheel was 4ft. 8}in., and of the 
large, 9ft. 5in.; while another note states that in the new 
wheels the pitch lines are respectively 5ft. 7}in. and 8ft. 6in. 
The sum in both cases is 14ft. 1}in., and therefore the 
sum of the radii is 7ft. O}in. This agrees with the scaling 
of ‘the actual distance between the centres of the two 
wheels on the sketch. Whereas, the pitch of the teeth was 
4,in. in the old wheels, it is 4}in. full in the new, 
which gives forty-nine teeth for the small wheel and 
seventy-four for the large. The larger of these numbers 
is not a multiple of the other, as might easily have been 
arranged. But Roentgen, who has literally left his mark 
upon the sketch, as evidenced by his initials, G.M.R., 
which occur no less than eight times, besides several 
English notes in his hand-writing, preferred that any two 
given teeth should only come into contact at long intervals, 
so as to equalise the wear; in fact, a little calculation will 
show that, if the two engines start with their cranks at 
right angles, the high-pressure must make forty-nine 
revolutions, while the low-pressure is making seventy-four, 
before the same teeth again come into contact. 

We see by the sketch that the teeth are 2jin. thick on 
tke pitch circle, with spaces of 4}4in. While the teeth of 
the smaller wheel were cast in one with it, those of the 
larger were of wood, doubtless pear or hornbeam, driven 
into mortices, with their inner ends supported by wedges, 
thus making aremarkably good millwright’s job. Tooth- 
finishing machines not being then invented, we can 
imagine the amount of time and labour required to rig 
up the wheel for turning, to mark out the teeth, and pare 
them to template—almost as much, one would have 
thought, as casting and boring a new cylinder. It must 
be borne in mind, however, that while large castings 
were special and serious undertakings at that time, 
elaborate millwrighting was everyday work. 

It will be seen that all Roentgen’s notes and alterations 
are in the direction of strengthening the wheels, and he 
affords support to the wood teeth by providing rims of 
“solid cast iron” on each side of them up to the pitch 
circle. The note on the smaller wheel we make out to 
be “ Rim for supporting two iron circles,” as shown by 
the pen-and-ink hand sketch near the number, thus 
constituting a shrouded wheel for giving lateral strength. 
We can well excuse the draughtsman—probably Mr. 
H. Kingston, who signed the low-pressure cylinder 
drawing—for his peculiar spelling and rédaction, when 
we observe that his residence in the land of dykes has 
caused him to use the essentially Dutch expression of 
“ section over rim.” 


SIXTY 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible the opinions of our 
the noe, a 


RAILWAY SPEEDS. 


Sir,—I still maintain that to rely on Mr. Rous-Marten's report 
is to rely on a very shaky reed, for the same reason I gave last 
week, viz., not that the data was incorrect in the report, but the 
deductions made therefrom, and that holds good whether the 
deducer is Mr. Rous-Marten himself or a reader. Until a repre- 
sentative of each type of each company’s express engine has made 
a full and exhaustive trial, it is nothing but arrogance to assume 
that because, forsooth, the Great Western Railway broad gauge 
never have attained—.ic—above a certain speed, therefore above 
that speed no engine can go. It is this mischievous fallacy that I 
first wrote against, not to prove innumerable cases of eighty miles 
an hour being daily done; the latter is only incidental to the 
above. “‘E. B. D.” now says he has ‘no reason to doubt the 
performance” which you published. Wherefore his first letter, 
then! If I remember rightly, “‘E. B. D.” wanted some investi- 
gation, or confirmation, or explanation—apparently because his 
favoured engine had not run at such a sil Again Lask, Why ? 
if he ‘‘ had no reason to doubt.” 

Your correspondents, ‘“‘ E. B. D.” and ‘ Slowcoach,” have taken 
a strange line of argument, when of all others they single out for 
discussion the run that I carefully stated I had not made myself. 
] simply gave that as I had it from one whose dislike to anything 
approaching exaggeration was well-known. The fastest run I have 
made personally for that distance they barely noticed. I may here say 
that I disagree altogether and entirely with the theoretical account 
of the speed a train would have to go at to run from passing Tring 
to pulled up at Willesden in nineteen minutes. I need say nothing 
about the discrepancies in the figures of your correspondents 
further than to drawn attention to the fact that one says ninety- 
six miles an hour must have been run, the other ninety-seven and 
a-half, and immediately after calls it over a hundred miles an hour. 
However this may be in theory, I can assure both “‘ E. B. D.” and 
**Slowcoach ” that no such slow accumulation of momentum takes 
place, as a matter of fact, on a down grade. The speed is so 
suddenly accelerated at Tring in particular, that passengers can 
actually feel it on the length of the platform. The same 
at Potters’ Bar on the Great Northern, the acceleration is 
immediate and strikingly so. Say you pass Tring at fifty 
miles an hour, before you are clear of the goods yard you are 
running over sixty, and before you pass the down distant signals 
you are inte seventy-five miles an hour, that is, of course, 
resuming the driver is trying; in short, when you pass Berk- 

mpstead you are running as fast as you will at any part of that 
run. This is not speculation, but the result of experience gained 
on the foot-plate, so I see no reason to doubt the run myself, As 





for the engine being an old one, that it certainly was not. The 
driver at that time had an engine named Caithness—one of 
MacConnell’s big Bloomers—of which only three were built, 7ft. 6in. 
single driving wheels, 17hin. cylinders, 24in. stroke. Their 

s, if Ir ber rightly, were 1001, 1002, and 1003 ; their 
names, Caithness, Maberley, and Delamere. ‘To any one who had 
had the pleasure of handling one of these grand machines, 
doubting almost any speed would be impossible. In my opinion, 
they were the swiftest engines ever built. They came out of 
Wolverton, I think, about 63, and would te about six or seven 
years old when the above run was made; the coaches then weighed 
nine or ten tons, so that difficulty disappears with the rest. 
** E. B. D.’s” experience and mine on dale »oxes does not agree. 
All the time books are kept in one orthodox manner, or the 
necessity of keeping them would cease to exist. Those I have 
seen have two unvariable customs, viz., first to book the time when 
they get ‘‘train on line” rung to them, and again, to book the 
time as the train passes the cabin. True, fractions of a minute 
are not booked; nevertheless, for distances over, say, tive miles, 
this would be sufficiently accurate. 

The two points in my previous letter which ‘ Slowcoach” picks 
out are in my opinion perfectly agreeable to each other, for if in 
a train travelling at seventy miles an hour you do require a stop- 
watch to time quarter-miles, it does not follow that you require 
one when stationary in a signal cabin. In the one case the object 
you are in is moving, and the object you wish to accurately observe 
is stationary. In the other case you are stationary, your clock is 
stationary, and it is the train which dashes by you—two totally differ- 
ent circumstances, consequently allowing a stop-watch in the one 
one case to be imperative, though not even desirable in the other 
case. It may be my stupidity, but for the life of me I cannot see 
through ‘‘ Slowcoach’s ” wondrous logic, nor where my letter was 
at variance. ‘‘Slowcoach ” is, I think, out again about the clocks 
not agreeing. On the southern section at least of the North- 
Western, at ten a.m. every morning they get the time, and alter 
the clocks if wrong, though this is so seldom necessary, as,the 
clocks keep such good time, but I have been in a cabin when the 
message came, and seen the signalman there and then correct it. I 





do not admit of the possibility of my making a mistake with a stop- | 


watch, as by constant practice I have gained experience—no, not 
even of one-tenth of a second, as it is my invariable custom to take 


the time just a few yards before where 1 know the post to be, so | 
that if l err at all it is in stating the speed at too moderate an | 


estimate. 

One word more and I have done. The letter on ‘‘ Train Resist- 
ances,” which has so much exercised “ E. B. D.,” I did not observe, 
or should certainly have read especially carefully under the cir- 
cumstances. I notice in last week’s ENGINEER a paragraph on 
** Railway Resistances,” which I think, ‘‘ E. B. D.” would do well 
to read, as from what I can gather he agrees with the idea that at 
or about eighty miles an hour the wind resistance is too great to 


permit of any greater speed. In the paragraph mentioned, it | 


says that at the recent trial trip of the North-Eastern Railway 
Company’s new compound, when eighty-six miles an hour was 
attained, the wind pressure was only 27 lb. per square foot ; and 
that ‘‘ the total resistance of trains at high speeds and the resist- 
ance of the air are not such formidable obstacles to higher train 
velocities as some writers would have us believe.” 

In conclusion, I am told I have not established my case. I gave 
a quarter-mile run, not four months old, carefully timed by myself. 
I am told I madea mistake. I gave a four and a-half mile run 
between Cheddington and Leighton, and it is called a ‘‘ version of 
a run,” not over politely, as I think, and further that it was “old.” 
Old or not, it was published in THE ENGINEER as before stated. 
In both these cases over eighty miles an hour was actually done, 
and noamount of cavilling will alter that fact. Iam further told 
that I am discourteous. Such was not my intention, but I hate 
ambiguity, and relish plain speaking whether for or against me. I 
think to any reasonable man not suffering from broad gauge mania, 
it is impossible to doubt that eighty and eighty-six miles an hour 


has been done with the evidence of the North-Eastern compound, | 


and such as I have endeavoured to place before your readers, 
April 29th. Sreepy TRAVELLER. 





Sir,—Permit me to reply to “‘Speedy Traveller's’ remarks on 
my letter of 28th March. ; 


a week constitutes experience, which is, however, not necessarily 
the case. His remark about my having ‘‘a lot to learn” was 
unnecessary, as it would be —.. to any one. With regard 
to my statement, which “S. T.” is pleased to term “curious,” 
that if a train is running down an incline at a high rate of speed 
and steam were shut off the speed would fall, I really did think 
that that was a well-known fact, and “8S. T.” has failed to prove 
that it is not the case, for his calculations being purely hypothetical 
prove nothing at all. 

In proof of my statement I may mention the following :—(1) Two 
or three years ago you gave a leading article on ‘Train Resist- 
ances,” and you quoted the results of some experiments made with 
trains running down inclines in which ‘‘8. T.’s” theory was effec- 
tually exploded. I have not the number handy now, but perhaps 
you might be able to refer ‘8. T.” to it. (2) | have always been 
told by drivers that if they want to run hard down an incline they 
put on steam, and when I suggested to one the idea of shutting off 
steam he simply laughed at it. (3) My own experience, I have 
always found it to be the case when timingtrains. Only the other 
day running down sharp we attained a — of seventy-eight miles 
per hour, when steam was shut off, and the speed almost imme- 
diately fell to seventy-two miles per hour, and that descending a 
gradient of 1 in 75. I could give many more cases of that kind, 
but that one is sufficient. 

“‘S. T.” certainly misunderstood me very much in saying that 
in my way of arguing the steepness of the gradient had nothing to 
do with the subject. I said just the reverse. I am surprised that 
none of your correspondents have commented on the fact that 
when timing the N.E. compound quarter-mile times were 
taken. I do not disbelieve in eighty miles her hour, for I have 
myself timed that speed (/), but I do not believe in cases like those 
given by “‘S. T.”, or for the matter of that even that of the N.E. 
engine, for, as ‘‘ E. B. D.” rightly says; quarter-mile times at 
such speeds are not trustworthy, and to say the least of it, the 
figures given by “E. H. T.” would almost serve to throw doubt 

i E. R. 


on it. 
April 28th. 





THE CITY OF PARIS, 

Sik,—The accident to the City of Paris is so highly interesting 
to all connected with marine engineering, that I think it would be 
a pity if it were not thoroughly sifted and the true nature of the 
breakdown made public. Several theories will be put forward, and 
will, no doubt, be tested by the facts. ‘I therefore put forward 
what appears to me a more plausible explanation than any I have 
seen. In the first place, what caused these immense shafts in the 
tunnel to rise up and again drop down. I have seen several tail 
shafts break and split the stern tubes, through the fractured ends 
running over each other. Supposing, as in this case, the original 
fracture not to be a long one, the tendency would be to force the 
shaft apart ; under ordinary circumstances the propeller, with its 
shaft, would be driven back, but with the wear in the bracket, &c., 
it is easily conceivable that the propeller or the couplings in the 
casing would be jammed. This would throw an immense com- 
pressive strain on the tunnel shafting, and force it up, the result 
would oe to smash the thumb bearing, and shove the crank shaft 
through the web, and eventually nip the crank pin brasses. Sup- 
posing now the forward engines to continue their work with the 
ower end of low-pressure connecting rod nipped, the result would 
be to smash out the low-pressure cylinder bottom, through the 





bending of the connecting rod ; and then I think we may give up 
further speculation, as no one could pretend to trace the conse- 


must admit that ‘‘S. T.” has had a | 
great deal of experience, that is, if travelling over a thousand miles | 


: ——_—_—_———- 
quences any further, If this may be of any use in elucid 
engineering mystery, and substituting a common-sense e 
for the usual transcendental theories put forth on such 
I shall not have written in vain. 


ating an 
Xplanation 
occasions 
Duns Scotus, ’ 





Sir,—We beg respectfully to call your attention to the following 
very valuable and interesting communication to hand from Memer 
Dillon and Co., the managing owners of s.s, Aldersgate, Which 
towed the City of Paris to port:—‘‘ We have much pleasure in 
certifying that the feed-heaters and evaporators supplied to the 
8.8. Bishopsgate and Aldersgate, under our management, are giving 
most satisfactory results. The successful towage of the immense 
City of Paris at over four knots per hour for nearly fort 


y-eig’ 
hours by the Aldersgate, speaks well for all the apparatie supe 
plied by you.” As the s.s, City of Paris is 10,500 tons, and the 


Aldersgate, only 2200 tons and 230 nominat horse-power, was, during 
this most arduous and unrivalled operation, able to maintain ed 
full working pressure without hitch during the entire period of 
the above tow, we think the value of feed-heating and of having a 
fresh-water feed for the boilers are emphatically vouched for in 
the most practical manner in a case in which good command of 
steam was a matter of immense value. 
JOHN KirnKALDY Limirep, 
(John Kirkaldy, Managing Director, 
40, West India Dock-road, London, April 29th. 





NORTH-WESTERN COMPOUND LOCOMOTIVES, 

Sik,— Referring to your issue under ~> “ag 18th, the incomparable 
performance of the 12.23 p.m, ex Carlisle, between that city and 
Shap summit, may be granted serious credence in some wuarters, 
Kindly permit me, however, to point out the figures published by 
““X,” have evidently been extracted from an wndated 1 





source ; an 
« cir tance, i x the beholder to doubt the accuracy 
of the recording method adopted, and to treat the observations 
as erroneous data issuing under an atmospheric condition slightly 
| superior to the one solemnly ascribed in support of an eighty-miles- 
an-hour run down Corby bank the other windy day. Will the 
| contributor be good enough to rectify his omission ! Also to 
| mention the total weight hauled, and dimensions and working 
pressures of the engine. 

Without these one cannot very well confirm or accept uncor- 
| roborated calculations starting a theory showing that two London 
!and North-Western locomotives can transmit and withstand q 

hammer-and-tongs strain powerful enough to draw a heavy train 

of sixteen coaches along the 31} uphill miles mentioned at an 
| average momentum of about 53} miles per hour. MacMair, 
| Leeds, April 27th. 





RAILWAY BRAKES. 


Sir,—-The question between the Westinghouse and vacuum 
| beakes has not been fought out in this country on the real respec- 
| tive merits. Westinghouse had the foible of most inventors of 
| never “leaving well alone.” Just as he completed one set of gear 
he recommended the adoption of some new valve or fitting. This 
was aggravating enough, but he annoyed the locomotive superin- 
tendents still more by getting at them through their directors as 
if they were the mere ‘* master mechanics ” of a western railroad 
in the States. The vacuum brake, on the other hand, has been 
managed by busi men on busi principles, and has been a 
great commercial success ; and it generally stops the train when 
wanted. YANKEE, 
April 29th. 








TORNADOES. 


Sir,—-With reference to Mr. Farrell's letter in THE ENGINEER of 
April 18th, will you allow me to point out that he does not mention 
one great source of damage by tornadves, viz., the expansion of the 
air inside buildings. It would take much time to go through all 
| the evidence in proof of this effect, and to show how it has tu be 
| dealt with, and the hint is probably sutticient. 

Happily English whirlwinds are all that we have to deal with 
here, but there is more than one building in London which | 
believe would explode if a whirlwind passed over it. We must 
hope that they will not be tried. G. J. Symons, 

62, Camden-square, London, N.W., 

April 25th. 





HOT-SHORT AND COLD-SHORT. 


Str,— Your derivation of ‘‘ cold-short” and ‘ hot-short ” appears 
rather far-fetched. The expression “‘short” is used for many 
substances to express shortness of fibre, with consequent brittleness. 
Cold-short iron is iron brittle when cold, due mainly to super- 
abundant phosphorus, as for instance in cheap Belgian joists, which 
when hot are ductile enough. Hot-short iron is brittle when hot 
generally because of excessive sulphur, M. Inst, CLE. 

London, April 26th. 





COAL CONSUMPTION IN P, AND 0, STEAMERS. 


Sir,—In reply to “R.” in your issue of 18th inst., he is correct 
in supposing that there is an error in the figures given in your 
issue of 11th inst. The correct figures for the Oceana should be 
4972-1.H.P.; coal consumption per day, 85 tons on a speed of 
15°7 knots, G. W. MANUEL. 

London, April 28th. 








SouTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works 
MANAGERs.—The annual meeting of the South Staffordshire Insti- 
tute of Iron and Steel Works Managers was held on Saturday last 
at Derby. Mr. Tucker, the president, occupied the chair during 
the early portion of the proceedings, and afterwards vacated it in 
favour of Mr. Herbert Pilkington, the newly elected president. 
The report showed an ion of bership, the ordinary mem- 
bers now numbering 188, and the honorary members—who include 
the Earl of Dudley—76, the total membership being 264. The 
finances were in a more satisfactory state than for a long period, 
and altogether this Institution is evidently in a flourishing condi- 
tion. Mr. Philip Stanhope, M.P., at the annual dinner which was 
subsequently held, proposed the toast of the Institute, and in the 
course of remarks upon the industrial condition of the country 
generally, referred to the i improv ts which had of 
late been made in the manufacture and employment of steel for 
engineering purposes, and stated with regard to electricity that 
in recent conversations which he has had with several eminent 
electricians, these authorities stated that they looked for the most 
noteworthy electrical developments in the future not so much te 
the department of illumination as to the application of electricity 
to industrial purposes. Although some of his hearers would say 
that the iron and steel trades of South Staffordshire were not in +0 
satisfactory a state just now as they could wish, yet he believed 
prosperity was again in store for them. Great difficulties had been 
overcome in South Staffordshire in the manufacture of basic steel, 
and he trusted that the development of that industry would now 
go forward in such a manner that South Staffordshire would retain 
its natural place at the head of the other manufacturing centres of 
the kingdom. In the course of further proceedings it was stated 
that many important papers had been read during the year by 
experts from different parts of the kingdom in various metallurgi- 
lain, and that the printed ‘‘ Transactions” of the Institute, 
including these papers an the discussions thereon, were now rey\l- 
larly exchanged with the similar records of the leading London 
engineering and kindred societies. Great satisfaction was expressed 
with the excursion during the year to the Manchester Ship Canal 
works, and arrangements were made for a v:sit in July next to the 











Forth Bridge and the Edinburgh Exhibition, 
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REPORT UPON TRIALS OF THREE STEAMERS, 
FUSI YAMA, COLCHESTER, TARTAR.! 
By Professor ALEXANDER B, W. Kennepy, F.R.S., Chairman, 
: L.—TRIAL OF THE 8.8. FUSI YAMA. 


This steamer was tested as a good example of an 
rdinary trading vessel working under the usual conditions, She 
belongs to Messrs. Gellatly, Hankey, Sewell and Co., to whom the 
Committee are much indebted for giving them every facility for 
making the experiments. She is a vessel of 214°3ft. in length 
between perpendiculars, 29°3ft. beam, and 20°5ft. depth. Her 
registered tonnage is 632 net, and her gross tonnage 994, under 
deck 899 tons. Her displacement on the day of the trial, when the 
mean draught was 18ft. 1lfin., was 2175 tons. The trial was made 
upon the lith and 15th November, 1888, on a run from Gravesend 
to Portland. The ship left Gravesend, where her compasses had 
been adjusted, about | six o'clock on the afternoon of the 14th 
November, and the trial started at 8.51 p.m. on that evening. It 
jasted until 1] a.m. on the 15th. The run was continuous, with 
the exception of stoppages amounting in all to twelve minutes 
between 3.10 and 3.25 a.m, when landing the pilot off Dover. In 
addition to this the engines were running slow for about thirteen 
minutes between 3 and 3.30a.m, The reading of the counter was 
entered at each change of speed or stoppage during this time. 

Engines. —The Fusi Yama is fitted with compound surface-con- 
densing engines, made by Mr. Martin Samuelson, of Hull, in the 
year 1874. They had been thoroughly overhauled by Messrs. Rait 
and Gardiner, under the superintendence of Mr, Frederick Edwards, 
immediately before the trial, and were in thoroughly good working 
order. ‘The cylinders’ diameters are 27°35in. and 50*3in., measured 
from gauges. Their common stroke is 33in, The diameter of 
both piston-rods is 4°9in, There are no tail rods, The cranks 
are at right angles, the low-pressure leading. The cylinders are 
not jacketted. The clearances of the high and low-pressure 
cylinders as measured on the drawings are respectively 7°6 and 
3-0 per cent. Each cylinder is provided with a single slide valve 
worked by the ordinary link motion gear. The throttle and stop 
valves, and the link motion were sealed up at starting. The lin 
motion, however, was opened out a little at 1.24 a.m., and remained 
in its new position during the rest of the run, The screw propeller 
is four-bladed, having a diameter of 13ft., and a mean pitch of 
16°37ft. 

Boilers.—-Steam is supplied by one boiler 13ft. 3iin. mean 
diameter, 11ft. long, and containing three furnaces. e total 
grate surface is 52 square feet, and the total heating surface 
2257 square feet, the ratio between the two being 1 to 43°4. The 
mean diameter of the flues is 2ft. 114in. The fire bars are of the 
ordinary description ; and there are seventeen bars in the width of 
each furnace, and therefore thirty-four in each grate. There are 232 
tubes of 3jin. external diameter, and 7ft. 5in, long between plates, 
equivalent to a total tube surface of 1689 square feet, which is 32°5 
times the grate surface. The internal diameter of the funnel is 
4ft. 64in., and its total height is 43ft. 2in. above the centre of the 
lowest furnace. The total weight of the engines and boiler, in- 
cluding water in condenser pipes and boiler, and all mountings, is 
about 100 tons. The net volume of the boiler is about 1681 cubic 
feet. 

Duration of trial,—The duration of the trial from start to finish 
was 14 hours 9 minutes. Deducting the 12 minutes of stoppage, 
the running time was therefore 13 hours 57 minutes, or 837 
minutes, 


Steamers 


Coal measurement. —The same method was used for weighing the 
coal as was employed upon the Meteor trial. About 701b. of coal 
were weighed in each bucket, and about nine buckets were weighed 
on to the stokehold floor at one time. The trial was started with 
aclean floor, The time was noted at which each lot of weighed 
coal was put upon the fire, and no more coal was weighed out until 
the floor was again clear. The line of coal consumption plots out 
as shown upon the diagram, Fig. 1. The fires were not cleaned 
during the run. The ashes were weighed after the trial was over. 
The coal was West Hartley Tyne coal, costing 15s. 9d. per ton. It 
was somewhat irregular in quality, but a sample collected at 
different times during the run, and afterwards well mixed and 
pounded, gives the following analysis, which has been made by Mr. 
C.J, Wilson :— 


Coal as used. Dry coal. 
Carbon .. .. .. «. «. «. 70°85 percent. 77°52 per cent. 
DO. as ac ce te es Oe Oe Ss ss 6 
Moisture .. SOD »s OOO » » 
Ash ik a CU ee oe a 5%. » 
Nitrogen, sulphur, oxygen, &c., 
by difference ae 11°74 5) 9 
100°00 100°00 


The calculated calorific value of this fuel as used is 12,760 thermal 
units per Ib., which is equivalent to the evaporation of 13°21 1b. of 
water from and at 212deg. Fah. The equivalent carbon value of 
this fuel as used is 0°878 Ib, per lb. The total coal used was 13,768 1b. 
in 849 minutes, As out of the whole time of running, the engines 
were stopped for 12 minutes, during which period of course the fires 
were more or less damped, it may be taken that the actual time of 
firing was equivalent to about 840 minutes; but in order not to 
confuse matters the boiler time will be taken as equal to the 
engine time, that is to say, to the time during which the engines 
Were actually running, namely, 837 minutes. The total coal was 
therefore 16°45 1b. per minute, or 9871b. per hour. The weather 
was fair until reaching Dover, but became very rough during the 
last part of the trial, which was brought to an end somewhat 
sooner than was intended, because of the great difficulty of obtain- 
ing further accurate measurements. Up to the actual point of 
ceasing observations, however, the weather did not affect their 
accuracy, although it rendered difficult the estimation of the water 
level in the boiler at the end of the trial. The roughness of the 
Weather at the end of the trial prevented accurate measurements 
being made as to the amount of clinker obtained from cleaning the 
fires. The actual amount of ash weighed off from under the grates 


poe only 2781b.; or about 2 per cent. of the total weight of the 
el, 


: The temperature of the chimney gases was 
observed fiftten times during the trial, and its average value was 
o/8deg. Fab.; the highest reading being 617 deg., and the lowest 
—which was just after starting—500 deg. Two samples of furnace 
Sases were collected and analysed ; the analyses of these by weight 
and by volume are given in the following table :— 


Furnace quses, — 


Percentage Composition of Flue Gases. 


No. 1. No. 2. | 
Constituent. ey aera : 


Mean. 





By B By By By By 
es - volume, weight. volume. weight. volume. weight. 
Carbonic acid 6°93 = 10°30 814 12°04 7°53) 1117 
Carbonic oxide 0°00 0°00 0°00 0°00 0°00 0°00 
Oxygen 12°14 18°18 | 11°00 | 11°84 -11°57_|:12°48 
Nitrogen ., 80°93 76°57 8O'SH | TH12 | 80°90 | 76°85 





aot 100°00 100°00 100°00 {100-00 100°00 —100°00 





Sn mean chimney draft, which was measured by a U gauge- 
glass at the place where the furnace gases were collected, was 
0'28in. of water. 


Feed-water measurement.—The feed-water was measured in the 


1 Institution of Me iteaiianees tends Quenel ; 
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same way as for the Meteor, on its way from the hot well to the 
feed pump of the engine. The tanks used for weighing it—which 
held about 260 1b, each—-were placed on the upper engine-room 
latform ; their contents were carefully tested by weighing water 
into them, and they were at the same time ascertained to be free 
from any leakage. The necessary correction having been made for 
the temperature of the feed, the total water used amounted to 
109,800 Ib,—its mean temperature being 129°5 deg. Fab.—over a 
total time of 850 minutes. The engine was actually running 
during 838? minutes of this time, so that the mean consumption of 
water per minute—engine time—was 1310 lb., or 7860 lb. per 
hour. The continuous consumption of feed-water is shown in 
Fig. 1. - All the steam made by the boilers went to the main 
engine, steam being kept up in the donkey boiler for any other 
purposes that were required. 

Power measvrement.—Indicator diagrams were taken at about half- 
hourly intervals throughout the whole of the trial, twenty-six sets, 
or 104 cards being taken in all. A pair of Darke’s indicators were 
used on the high-pressure cylinder with one-thirtieth springs, and 
a pair of Richards’ indicators on the low-pressure cylinder with 
one-tenth springs. The following are the mean effective pressures 
in the two cylinders in pounds per square inch :— 


Cylinder. Top. Bottom. Mean. 
High-pressure. . 31°06 . ee a 30°74 
Low-pressure .. 10°43 11°30 10°87 


These pressures correspond with the following indicated horse 
powers :— 





High-pressure cylinder .. 168°2 
Low-pressure cylinder .. 203°1 
Total indicated horse-power 7 er 3713 


One set of cards was taken during the time when the engines were 
slowed down—thirteen minutes--and the proper allowance has 
been made for this in the preceding averages. The maximum 
indicated horse-power given by any one set of cards was 402°2, 
which occurred at 5.30a.m., with 57°5 revolutions per minute, and 
59°0 lb. of steam. ‘The minimum indicated horse-power by any 
one set of diagrams at full speed was 313°0 at 11 p.m., with 
5% revolutions per minute, and 491b. of steam. From the 104 
diagrams which were taken during the trial, a mean diagram has 
been plotted for each of the two cylinders, and these are given in 
Fig. f The continuous variations of boiler pressure and cylinder 
mean effective pressures are shown in Fig. 2; and of horse-powers 
and speeds in Fig. 3. 

Speed.—The counter read 8507 at 8.51 p.m., when the trial 
commenced, and 55,033 at 11 a.m., when the trial ended. The 
total number of revolutions made by the engines was, therefore, 
46,526 in a total running time of 837 minutes, which gives an average 
rate of 55°59 revolutions per minute. The maximum number of 
revolutions per minute for any half-hour was 575, and the minimum 
number, except when slowed down, was 53:0. 

Pressures, de.—The mean barometric pressure during the trial 
was 30°lin. of mercury, or 14°8 lb. per square inch. The mean 
boiler pressure was 56°54 1b. per square inch above the atmosphere, 
measured on the gauge in the stokehold. On the engine-room 
gauge the mean pressure was 55°2 lb. per square inch. It will be 
seen from the diagram that the pressure was fairly constant, except 
during about two hours towards the beginning of the run, and during 
the time when the engines were slowed down. The pressure gauge 
in the stokehold was read every quarter of an hour during the trial, 
and the other gauges were read every half-hour alternately with 
the counter readings, and at the same time as that at which the 
indicator cards were taken. The mean reading of the vacuum gauge 
was 25°40in, of mercury, or 12°48 1b, per square inch below the 
atmosphere. The mean initial pressure in the high-pressure 
cylinder—from measurement of diagrams—was 50°31b. per square 
inch above the atmosphere ; and the mean back-pressure in the 
low-pressure cylinder was 10°9 Ib. per square inch below the atmo- 
sphere, which corresponds to an absolute back-pressure of 3°9 Ib. 
in the cylinder, 

Boiler eficiencies. The rate of combustion in the furnaces was 
18-98 lb. of coal per square foot of grate surface per hour, or 
0°4371b. per square foot of total heating surface per hour. The 
———— was at the rate of 7-96 lb. of water per lb. of coal. As the 
feed entered the boiler at a temperature of 129-5 deg. Fah., and as 
the temperature corresponding to the mean steam pressure was 
304 deg. Fah., each pound of steam must have taken up 1077 
thermal units; so that the equivalent evaporation from and at 
212deg. Fah. was 8°87 lb. of water per pound of coal, or about 
10°10 Ib. per pound of carbon-value in fuel. The equivalent 
amount of heat utilised per pound of coal was 8570 thermal units, 
or say 67°2 per cent. of the whole calorific value of the fuel, which 
percentage therefore rapresents the actual boiler efficiency. The 
total nominal caloritic value of the fuel burnt per minute was 
209,900 thermal units. Assuming that the two samples of furnace 
gases analysed gave a fair average value, it — that the 
weight of dry air per pound of coal was about 22°8lb. The loss of 
heat in raising the temperature of the furnace gases from 55 deg. 
Fah., allowing for the steam due to the combustion of the 
hydrogen in the fuel, works out to 2995 thermal units, or 23°5 

rcent. of the whole calorific value of the fuel. There was no 
oss by formation of carbonic oxide. The loss due to evaporation 
of the moisture in the fuel would be 0°9 per cent. These quantities 
add up to 91°6 percent. of the whole heat of combustion, the 
balance of 8°4 per cent. including all losses by radiation. The 
weight of water evaporated per square foot of total heating surface 
was 3°48 lb, per hour. The average rate of transmission of heat 
through the material of the boiler was 3750 thermal units per 
square foot of total heating surface per hour. 

Coal consumption.—The total coal burnt, namely, 987 Ib. per hour, 
corresponds to 2°66 1b. per indicated horse-power per hour. 
This is equivalent to 2°331b. of carbon value per indicated horse- 
power per hour. 


Engine efficiencies. —The measurement of feed-water shows that 
the quantity used per indicated horse-power per hour was 21°17 lb. 
per hour. The actual heat received by the feed-water per minute 
was 141,100 thermal units, or 380 thermal units per indicated horse- 
a per minute, which is 67‘2 per cent. of the whole heat of com- 

ustion. The absolute engine efficiency, or ratio of the heat 
turned into work to the total heat received by the feed-water, was 
11°25 per cent. 

Total effiviency.-The combined efficiency of the boiler and 
engines, or the ratio of the heat turned into work to the total heat 
of combustion of the fuel, was 0°672 by 0°1125, which is equivalent 
to 7°6 per cent. 

Steam from indicator diagrams.—The following are the results of 
measurements made upon all the indicator » Farah taken to 
ascertain the proportion of steam accounted for by them. The 
actual weight of feed-water used per revolution was 2°357 lb. :— 





Pounds a Percent'ge 

anger present in 
revolu- Pa, ye ed, CYlinder 
tion. * as water. 


Proportion of steam accounted for 
by indicator diagrams. 


Steam present in high-pressure cylinder Lbs. Percent. Per cent. 
after cut-off, when the pressure was 
45°21b, per square inch above the atmo- 


EAA RS iS Ons ae 88°2 11°8 
Steam present in low-pressure cylinder 

near end of expansion, when the pres- 

sure was 4°8lb. per squa e inch below 

the atmosphere 5 6h 3, 04 ne] 29°3 


2 The last feed tank was emptied at 11.1 a.m., or one minute after the 
last reading of the counter. 


(To be continued.) 


MULTIPLIERS FOR ASCERTAINING THE DIbs- 
CHARGE AT VARIOUS DEPTHS IN THE SAME 
SEWER, AND THE HEIGHTS OF WEIRS FOR 
STORM OVERFLOWS, &c. 


By R. M. Guoyne, Assoc. M. Inst. C.E. 


TuE following tables will obviate repeated and vexatious use 
of the same formule, simplify the calculations required in design- 
ing works of sewerage, and save much time and trouble. 
Explanation of the tables.—The value of each factor in a sewer at 
the full depth is taken as the standard, and expressed as unity ; and 
the prendre pate si at the different depths are given in decimals. 
Examples of their use.—(1) Required the discharge of a sewer 
10ft. internal diameter, fall 2ft. per mile when running one-quarter 
and three-quarters full. From formule or published tables ascer- 
tain the discharge full, and the amounts required will be easily 
and readily obtained by multiplying this quantity by the figures 
in the ‘‘ discharge” col corresponding to the given depths; 
thus, the discharge full is found to be 13,658°89 cubic feet per 
minute, and this multiplied by 0°148 and 0°882 = 2021°53 and 
12,047°14 cubic feet per minute respectively for one = and three = 
quarters full. (2) Required the depth to which given discharges 
will fill the same sewers, or heights of weirs to pass or stop such 
volumes, the one operation giving either or both results. ‘l'aking 
the same illustration as in Example 1, we have a discharge full of 
13,658°89 cubic feet per minute, and dividing the given amounts, 
2021°53 and 12,047:14 cubic feet per minute, by this discharge we 
obtain results of 0°148 and 0°882 respectively, which traced to the 
column of depths give ‘25 and ‘75 the full dimension, or 2ft. Gin. 
and 7ft. 6in, the required depth of flow or heights of weir corre- 
sponding to each given discharge. 
Note: D=A x 55V2F xv. 
D = Discharge in cubic feet per minute. 
= Area. 
J = Fall in feet per mile. 
r = Hydraulic mean depth. 





TABLE I.—Cirenlar Sewers. Proportionate Values of each Depth. 





Depth 














7 Hydraulic 
of Area, Wetted mean | Velocity. Discharge. 
flow. perimeter. depth. 

0 0 0 0 

“05 *J41 “135 

“10 “201 255 | 

15 “249 376 

"20 “291 “484 

"25 “320 588 

“30 “366 688 

“35 “400 776 

“40 “431 "36: ¢ 
“45 *463 _ “{ 
“50 500 i 1- 
ar) *533 1°05 1° 
“60 * 565 1°05 

65 “600 bs 1 

7 “634 b_ Zz 

75 “670 24 1°0 
“80 708 1°2 > 
"85 “750 1°2 17 | 904 
“90 “799 1h 1-088 1°032 
“95 “850 ly 1°066 1°046 

1:00 1:00 1: 1:00 1°00 


TaBie IL.—yg-form Sewers.—Proportionate Values at each Depth. 








Depth Wetted Hydraulic 
of Area. Pe mean Velocity. Discharge. 
flow perimeter. depth. ; 
0 0 0 0 
*05 106 “161 *400 
“10 “148 200 *540 
15 “193 309 “630 
*20 *238 *503 “708 
*25 Lie “591 “766 
*30 “317 668 “816 
"33 “349 713 “842 
"35 “357 “751 “$66 
“40 *397 “818 *906 
“45 436 “886 “939 
“50 “476 943 “971 
“55 “514 “990 “993 
“60 “55 1°046 1°021 
“65 591 1077 1°036 
“66 606 1°090 1°043 
7 629 1114 1°054 
75 “668 1°145 1°068 
“380 “709 1°166 1°079 
“85 752 1176 1°083 “960 
“90 “801 1°166 1079 1011 
“95 “862 1°109 1°053 1027 
1°00 1°00 1°00 1:00 1°00 





1 “ Minutes of Proceedings,” Inst. C.E., vol. xevi., Part II. } x 








HARBOUR IMPROVEMENTS.—The navigation of the Thames and 
the Elbe is receiving some attention ; and not before time. In the 
former river a new channel, the ‘‘ Duke of Edinburgh Channel,” 
has been made, leading from the open sea into the Black Deep, 
which communicates directly with the Oaze and Knob passages. It 
has a minimum depth of 37ft. at low-water, is above half a mile 
wide at its narrowest part, and is properly buoyed and lighted, so 
as to be available to the largest vessels by day or by night. 

LIVERPOOL ENGINEERING Socrety.—The thirteenth ordinary 
meeting of the present session was held on the 23rd inst., Mr. 
Henry H. West, M. Inst. C.E., president, in the chair. After the 
election of new members, the nomination of council and officers for 
the ensuing session took place. The adjourned discussion upon 
Mr. Thomas L, Miller's paper, entitled “The Efficiency of Gas 
Engines,” which was read before the Society at their meeting on 
the 26th March last, was then opened by Mr. Joseph Price, jun., 
who was followed by Messrs. J. Ha ves, C. G. Beechey, 
Ernest R. Royston, and others. The discussion, which was exceed- 
ingly interesting, and which was very numerously attended, was 
further adjourned to the meeting on the 7th May. 

UNIVERSITY COLLEGE ENGINEERING SocreTy.—The sixth meet- 
ing of the session was held on Wednesday, April 30th, Professor 
Carey Foster presiding, when Mr. W. Stericker read a paper on 
‘Electric Welding.” The author commenced by attributing to 
Professor Elihu Thompson the discovery and perfection of the 
system, after which he described the principle and process of 
electric welding, paying special attention to the form of Thompson- 
Houston dynamo used in the direct system. The different forms 
of transformers used with alternate-current dynamos were then 
detailed, and the use of a flux explained. The advantages of 
electric over ordinary welding may be stated as follows :—(1) Clean- 
liness of joint and absence of foreign matter ; (2) smaller risk of 
burning the material; (3) power of welding different metals 
together; (4) homogeneous nature of weld; (5) absolute control 
over the heat; (6) rapidity and economy of welding. The author 
then passed on to describe in detail the installation which was 
exhibited at the Paris Exhibition, and is now at Hoxton, explaining 
the welding of chains, of pipes end to end, and other special cases, 
After giving the results of some tests carried out by Professor 
Kennedy in the University College Engineering Laboratory, the 
author proceeded to deal with M. Bernardo’s process, which con 
sists of an arc, the carbon being the positive pole. So local and 
intense is the action of the arc, that plates can be cut by means 
of it. The author concluded with a few remarl:s on the clectric 





blowpipe. 
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THE IRON AND STEEL INSTITUTE. 


ARRANGEMENTS for the proposed meeting of the Institute in the 
United States, in the autumn of the present year, are now suffi- 
ciently advanced to enable the Council to submit an outline 
programme, which, however, is necessarily subject to difi 
tion. A Committee has been formed in the United States for the 
reception and entertainment of the Institute. The American 
Institute of Mining Engineers—on whose special invitation the 
meeting is to be held—the American Institute of Civil Engineers, 
the American Institute of Mechanical Engineers, the American 
Iron and Steel Association, the American Association of Charcoal 
Ironworkers, and the leading iron and steel manufacturing firms 
in the United States, are represented on the committee, of which 
Mr. Andrew Carnegie is president. The American Institute of 
Mining Engineers, presided over by the Hon. Abram S. Hewitt— 
te whom the Council have decided to award a special Bessemer 
gold medal for the current year—is also actively engaged in pro- 
moting tbe arrangements for the meeting. The secretary for the 
meeting is Dr. Rossiter W. Raymond, secretary of the American 
Institute of Mining Engineers; the secretary of the reception 
committee, in whose hands are the arrangements for the excursions 
and entertainments, is Mr. C. Kirchhoff, editor of the Jiron Age. 
The Council of the Institute have had under their consideration the 
most convenient arrangements for the transport of members to New 
York. They have decided that as each member of the party is 
likely to have a preference for a particular line, or, it may be, for 
a particular vessel, it is inexpedient to make any attempt to charter 
a special ship with a view to transport members as a body. 
Negotiations have, however, been carried on with the principal 
steamship companies, in order to obtain for members the A mesors 200 
of reduced rates ; and concessions have been offered by the several 
principal lines. The reductions on ordinary rates offered by the 
different companies would have been more considerable but for the 
fact that September is their busiest month, so that they usually 
have no difficulty in filling up their accommodation at that time. 
This fact makes it desirable that those who intend to take part in 
the American meeting should book their berths as soon as ible. 
In ordering a berth, it is necessary to make a deposit of £5 for 
eack passenger. This money will probably be forfeited if the berth 
is not occupied after all; but no further liability is ordinarily 
incurred. The Council wish it to be known that they propose to 
travel by the Cunard liner Servia, from Liverpool, on September 
20th. Members who may wish to travel by the same vessel should 
lose no.time in making their arrangements. “The autumn meetii 
of the Institute will take place in New York, on the Ist, 2nd, a | 
3rd days of October next, under the presidency of Sir James 
Kitson, Bart. Members who may desire to contribute papers on 
this occasion are requested to make early notification to the secre- 
tary. 

it is proposed to have an international meeting at Pittsburg 
during the week commencing the 5th October. The American 
Institute of Mining Engineers, and the Iron and Steel Institute 
will be the chief bodies represented at this Congress; but the 
members of the Verein deutscher Eisenhiittenleute—the chief 
metallurgical society in Germany—and other leading continental 
metallurgists and engineers, have been invited to co-operate on the 
oceasion. The international meeting will be followed by the 
ordinary meeting of the American Institute of Mining Engineers, 
at which the members of the Iron and Steel Institute are invited 
to be present. It is proposed to have excursions to a number of 
places of interest throughout the United States. Local committees 
are now being formed in the different centres for the purpose of 
organising these excursions, and, until they have completed their 
labours, a full programme cannot be drawn up. There vill, how- 
ever, be two principal excursions, namely :—(1) From Pittsburg to 
Chicago and Lake Superior, returning ¢i@ Detroit, Niagara, and 
Lake Champlain ; (2) to Cincinnatti, Nashville, and Birmingham— 
Alabama; returning 7:4 Chattanooga, Virginia, and Washington. 

The Reception Committee intimate that a full month will be 
required in the United States. They say, ‘‘ it may prove desirable 
to add another week.” Taking the ocean transport at fourteen 
days more, it. would not be safe to reckon on less than six weeks’ 
absence from Europe. 

The American Reception Committee have kindly arranged to 
provide free special trains for all the different excursions, so that 
members will incur no expenses under this head within the limits 
of the regular programme. Messrs. os. Cook and Son will 
submit proposals for trips to the Yosemite Valley, Salt Lake City, 
San Francisco, &c., for those who contemplate a more extended 
tour than that provided for by the Institute p : 

The Reception Committee notify that the hotel charges in the 
larger cities, in first-class establishments, fluctuate between 4 dols. 
and 6 dols. per day—lé6s. 8d. to 25s.—with the probability that, in 
many cases, special rates can be secured. Special sitting rooms 
are ordinarily very expensive. The Reception Committee will 
extend the courtesies of the meetings and excursions to any ladies 
who may accompany members. They desire, however, to know at 
the earliest possible date, the names of the ladies any member may 
desire to introduce. Visitors other than ladies will only be per- 
mitted to take part in the excursions and entertainments on 
receiving special invitations from the Reception Committee. 

Members who have not yet notified their intention of being present 
at the proposed American meeting are requested to do so as soon as 
possible. Delay in this matter will be likely to interfere with the 
arrangements of the Reception Ccmmittee. 














AUSTRALIAN ENGINEERING NOTES. 
(From a Correspondent.) 


A RAILWAY. accident has occurred on the Great Western Railway 
ata station named Bell, situated about eighty-three miles from 
Sydney, on the summit level of the Blue Mountain range. Tre- 
mendously heavy rains having been the cause of widening a culvert 
that passed under the line, caused a washaway. The engine and 
twelve sheep trucks toppled over the embankment into the gorge 
below, killing the driver, while the fireman miraculously escaped 
with a few bruises. The damage caused was so extensive that a 
temporary loop line has had to be made to resume traffic, while 
the recovery of the engine and sheep vans is a matter for future 
history, the attempts that have al y been made only resulting 
in a further distance being placed between the line and the engine. 

Messrs. Wright and Edwards, Melbourne, have secured two 
contracts from the Victorian Railway Commissioners for fifty 
double bogies, seven compartment first-class carriages, the first 
tender being £29,875, and the second £30,505. 

The members of the Public Works Committee have had under 
consideration the report of Sir John Fowler on electrical tramways 
for Sydney, and alternative proposals for cable traction. The 
Melbourne cable lines returning large dividends, several syndicat 


Several townships throughout the Colony are adopting, or about 
to adopt, the electric light. As showing the relative cost for 
installation here, the following is a report given for lighting the 
town of Merrickville, a suburb of Sydney :—Engine-house, £180; 
engines, boilers, &c., £1600; two dynamos, £1000; cables, poles, 
lamps, &c., for 320 40-candle-power lamps, £4780; running 
expenses, £3 10s. per lamp, or with interest added, £4 5s. If it 
were necessary to increase the li — ~4" to 700 lamps, the 
cost would be increased by £4000. oss Vale, Penrith, and 
Enfield are the latest additions for electrical street ne, oe 
latter municipality having accepted the tender of Messrs. Wood 
Brothers and Co., at the rate of £5 10s. per lamp, the contract to 
run for twelve years, with the option of the Council purchasing 
the plant after each three years, 

The rich coalfields of New South Wales are a great source of 
envy with the Victorians, in their intercolonial rivalry. For some 
considerable time past boring operations for coal have been con- 
ducted in the latter colony for the discovery of workable coal 
beds. Apropos of this, an amusing paragraph lately appeared in a 
local print, on the occasion of the analysing of some specimens from 
a new source:—‘‘ The scientist, after tiously examining the 
barrow-load of sodden earth, asked a few questions: ‘Got much of 
this?’ ‘A mountain of it and more, sir!’ ‘ And is it all like this’ 
* Yes, from base to pinnacle.’ ‘Are you a pious man?’ ‘ Yes.’ 
‘Believe in an early destruction of the world by fire?’ ‘ Yes.’ 
‘ Read Campbell's works!’ ‘ Yes.’ ‘ Well, when that comes about, 
you get on that mountain and sit there, and you'll be the last man.’” 

The New South Wales Railway Commissioners have accepted the 
tender of Messrs. H. Vale and Son, of Auburn, for the construction 
of twenty single-decked tramcars at £320 per car. 

Messrs. G. and C. Hoskins have just erected a works at Wattle- 
street, Ultimo, Sydney, for the manufacture of wrought iron pipes 
on an extensive scale. The works are replete with the most 
modern machinery. On the occasion of a luncheon inaugurating 
the opening of the works, the Minister for Works, Mr. Bruce 
Smith, reviewed the past actions of the Government on the letting 
of orders. Tenders were invited for the supply of a quantity of 
wrought iron pipes at Ryde, the lowest English tender being that 
of Messrs. Duncan Brothers for £40,774, and the lowest Colonial 
tender was Messrs. Hoskins for £43,437. On considering the 
tenders, Mr. Bruce Smith stated that the department over which 
he presided took into account the cost of freight from England 
insurance, wharfage, carriage to Ryde, and other charges, and 
they found, when all these things were considered, that Messrs. 
Hoskins’ contract was the cheaper of the two. The firm, fully 
believing that they can successfully compete inst the English 
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The output of iron in Pennsyleania,—It has been ascertained that 
the amount of finished iron and steel turned out in Alleghen 
County--the Pittsburg district—in the first three months of the 
year was 455,000 tons, Of this a little more than 150,000 tons pone 
iron from — bar, of which probably 1000 tons were brought 
from outside firms, but finished here. The output of steel rails 
at Carnegie’s and Edgar Thomson Works was 75,000 tons which 
is more than has ever been made in any three months in the histor 
of the plant. About 60,000 tons were made at the Allegheny 
Bessemer Steel Works, the Dequesne making alone 135,000 rang 
rails. In the first three months of 1889 there were at least 15,009 
tons more puddled iron consumed than in the first quarter of 1890, 
and this difference was nearly all made by one firm, Camegie 
Brothers and Co. All the others buy about as much iron as the 
did last year. There is hardly a grade of iron and steel made here 
but has commanded a better demand in the first quarter of this 
year than at almost any time since this enormous volume has been 
turned out, which has been on the increase since the summer of 
1886. The home supply of pig iron to this great output was about 
318,000 tons, being nearly the same as the amount cast in the first 
quarter of last year, the only difference being about 6000 tons 
which was cast from Carnegie’s new No. 8 furnace at Braddock's, 
These figures show that a supply of at least 130,000 tons in three 
months alone had to come from sourcés outside the district. While 
a small portion of pig iron had been shipped here from the South 
there have been no foreign metal shipments so far in this year, 
Very nearly every ton that was bought was from furnaces in this 
State and Ohio. Of this volume of iron and steel there is now not 
500 tons in stock. 

New lake steamers.—The steamship Indiana has been launched at 
Manitowve, Wis., for service between Milwaukee and Chicago, 
She is 220ft. long over all, 200ft. long in the keel, 40ft. beam, 13ft, 
depth of hold. She will have sleepi lation for 400 








manufacturers for requirements in the Colony, have expended the 
sum of £15,000 in the equipment of the works. 
The Minister for Works has taken a decisive stand against the 
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engagement of unemployed on Government works as a means of 
relief. Whenever trade has been depressed, it has been the 
idea in the past that public works should be undertaken without 
regard as to whether such are required ; this state of things has 
now been put a stop to, and will save the country much needless 
expense. In the course of an interview with a deputation the 
Minister quoted the following statistics,;which shows the attraction 
the unemployed feel for public works :— 


Year. Men employed. Money expended. 
__. A eee. ees £1,200,000 
 _——e— ae 1,588,000 
SP. cs. =<; 55, os ee 1,672,000 
PRIMA or ae 1,450, 300 
ees eee ee 862,000 
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AMERICAN ENGINEERING NEWS. 





Compound locomotives. —A feature of railway progress is the 
extent to which compound locomotives are being, or are about to 
be, tried on different roads. Michigan Central Railroad, two- 
cylinder engine, six wheels coupled, for fast heavy passenger 
service, cylinders 20in. by 24in. and 29in. by 24in.; driving wheels 
68in. diameter. Pennsylvania Railroad, English passenger com- 

und engine, sim'lar to those of the London and North-Western 

ilway ; the company is building a two-cylinder passenger engine 
at its own shops; cylinders, 19in. by 24in. and 27in, by 24in.; 
driving wheels, 68in. diameter. Baltimore and Ohio Railroad, 
peste passenger engine designed and built at the Baldwin 
orks; a high and low-pressure cylinder on each side—new 
cylinders are being putin. Old Colony Railroad, express passenger 
engine, eight-wheel, four coupled, two cylinders, 20in. by 24in. 
and 28in. by 24in.; driving wheels 69in. diameter. East Tennessee, 
Virginia, and Georgia Railroad, two Consolidation freight engines, 
eight coupled wheels, two cylinders 20in. by 24in. and 29in. by 24in. ; 
one fast passenger engine, ten wheels, six-coupled, two cylinders 19in. 
by 24in. and 27in. by 24in. These freight engines will be the first 
compound freight engines in this country. The Strong Locomotive 
Manufacturing Company owns patents on the application of com- 
nding to the Strong locomotive. The Mexican Central Railroad is 
aving a compound locomotive built. One important feature of 
most of the American engines is, that with the exception of the 
alterations absolutely necessary for applying the compound 
system, they are exact duplicates of other engines built for the 
same roads. This, as has been shown in the Michigan Central 
Railroad tests, will greatly facilitate the comparing of economy, 
performance, and efficiency of the simple and compound engines. 

‘ost of railroad building.—A Bill has been introduced at Wash- 
ington requiring the Inter-State Commerce Commission, in addition 
to its other powers and duties, to ascertain and report upon the 
actual cost of the construction per mile of each rail in the 
United States over or upon which inter-State commerce is carried ; 
the amvunt actually paid for right of way, station or terminal 
grounds ; the amount of municipal or other aid received in construct- 
ing the road ; the amount of all lands granted by Congress or by any 
State to aid in construction, and the present cost to build and 
maintain any such road as it now exists, and including stations and 
other buildings, but exclusive of the cost of right of way, station 
and terminal grounds. 

A paring exhilition,—At Indianapolis, Ind., about 100 miles of 
streets are to be improved, and the Commercial Club got up an 
exhibition to enable the people to learn the merits of the various 
methods of paving. A number of cities sent samples of their 
pavements, and nearly all the paving companies of the country are 
represented, The exhibition includes asphalte, granite, and other 
stone block, wood, brick, &c. &c. The result has been a much 
larger and more important exhibition than was expected, and it 
has been decided to maintain it permanertly. There is an exten- 
sive agitation throughout the country for street improvements; a 





are eager to take over the Sydney tramways for adoption to the 
cable system. Ata meeting held by the Public Works Committee 
recently, the acting engineer-in-chief gave evidence on the proposed 
trial line from King-street to Ocean-street, vid William-street, 
under the cable system. The steepest grade was 1 in 9, which 
could be reduced to 1] in 12 without any disadvantage to residents 
along the route. A ing a five-minutes service, the working 
expenses are estimated at £17,000, the interest and depreciation 
£7600, making the total expenses £24,600 ; the estima revenue 
being £35,000. He considered the line should give a return of 13 
per cent. perannum. The cost of working expenses would be 1s. 
per car mile, and the earnings about double. The cost of working 
expenses on the existing North Shore cable linc was 2s. The 
acting engineer-in-chief—Mr. Deane—is more favourably inclined 
to the electrical system as against the cable or locomotive ; the 
cost of laying down the cable system being greater than the former, 
ard the wear ard tear being also more. 





large t of work is under contract or construction, while a 
great deal of work is in contemplation. As a consequence, all the 
paving companies are — expounding the merits of their several 
different systems, and endeavouring to secure their adoption. 

The City of Paris,—In connection with the recent accident to the 
Inman Line s.s. City of Paris, there has been considerable criticism 
here over the arrangement of the pumps on the main boiler deck, 
so that when the compartment was flooded the pumps were drowned 
out and rendered useless. Regulations in this country require a 
set of pumps to be placed above or at the water line, and to be 
worked by boilers separate from the main boilers, 

Steel cross-tres.—The Delaware and Hudson Railroad Company, 
has given an order for 1500 steel ties—sleepers—of the ‘‘ standard ” 
type. These ties consist of channel iron 7ft. long, 7in. wide and 
jin. thick. They are laid with the open part upward, and under 
each rail is a block of wood. The bottom of the channel is cut 
away from the sides at the middle of the tie, and the loose parts 





are bent up at an angle till level with the upper edge of the sides, 





ba and Lake Erie ports with ore for the Chapin Mining Co., 
is the largest wooden steamer on the lakes. She is 310ft. long, 
42ft. beam, 24ft. depth of hold; she is built for heavy freight, and 
is driven by a triple expansion — with cylinders 2lin., 34in., 
and 57in. diameter, and 42in. stroke. There are two Scotch boilers, 
12ift. long, 13ft. diameter, of 1 jin. steel. The vessel has steel 
frames and a steel arch on each side. 








LAUNCHES AND TRIAL TRIPS. 





The s.s, Cygnet, belonging to Messrs, George Nelson and Sons, of 
Liverpool, after being fitted with new boilers and the engines 
tripled by Messrs. Westgarth, English, and Co., of Middlesbrough, 
was taken out on the 24th April for trial, with satisfactory results, 


The «.s. Prudence, 292ft. by 387ft. by 26ft. 8in., built by 
Messrs. Craig, Taylor and Co., of Stockton, for Mr. Alfred Suart of 
London to carry oil in bulk, ran a trial trip April 24th. Engines 
by Messrs Westgarth, English and Co., of Middlesbrough ; 
cylinders 22in., 35in., 57in., by 89in., 160 1b. pressure, indicated 
horse-power 1180. Pumping and electric light installation by 
Messrs. Hayward Tyler and Co, The Yaryan Company’s patent 
evaporator and Kirkaldy’s feed heater was titted to the engines, 


The twin-screw steamer Heung Shan, 290ft. long, 54ft. beam, 
21ft. depth moulded, and 2700 indicated horse-power, recently 
launched from the yard of Messrs. Ramage and Ferguson, Leith, 
had her official speed trials on the measured mile on Friday with 
most satisfactory results, the mean speed being 15°17 knots. The 
conditions of speed and draught were of the most stringent nature, 
and it is satisfactory to note that in both the builders have a sub- 
stantial margin over their contract. The steamer is the property 
of the Hong Kong and Macao Steamship Company, and is their 
second steamer by the same builders. This vessel, which is designed 
to carry an enormous number of passengers, was, during her con- 
struction, superintended by Mr. Geo. Walker, of Leadenhall- 
street. She will be manned by a Chinese crew, and after taking 
in coal will leave Leith for Hong Kong under the command 
of Captain Brock, who took out the company’s last steamer. 


On Wednesday, April 23rd, the new mail steamer Tyrian, which 
has been constructed by Messrs. Day, Summers, and Co., Northam, 
Southampton, for the Union Steamship Company, Limited, for 
their mail service on the South African Coast, underwent her 
official trial trip in Stokes’ Bay, and attained, we are informed, a 
mean speed of 13 knots on the measured mile, developing 1216 
indicated horse-power. The Tyrian is a steel vessel, and her 
dimensions are:—Length, 260ft.; breadth, 33ft.; depth, moulded, 
16ft. 10in. She is classed 100 Al at Lloyd’s, and her gross tonnage 
is 1455. She has been specially designed for the Union Company's 
trade on the South African Coast, and is fitted with every modern 
convenience for the comfort of a | number of first, second, and 
third-class passengers, and the spect loading and discharging of 
cargo. She is also provided with water ballast in fore peak and it 
main and after holds. The engines are on the triple-expansior 
principle, with three cranks, and are fitted with all the latest im- 
provements. The cylinders are 2lin., 34in., and 57in. diameter by 
36in, stroke. There are two boilers, each 13ft. diameter by 11ft. 
long, built of steel, with three Fox’s corrugated furnaces, for a 
working pressure of 160lb. per square inch. The total heating 
surface is 3400 square feet, and the grate surface 115 square feet. 
The Tyrian will leave Southampton, to take up her position on the 
South African Coast, about the middle of May. 


On Saturday afternoon last the screw steamer Dominion left 
the Mersey on her voyage, after having her machinery converted 
to triple expansion, and new boilers with a working pressure of 
160 1b. per square inch fitted to her. The Dominion is owned by 
the Mississippi and Dominion Steamship Company, of Liverpool, 
and is a vessel of 3176 gross tonnage. She is 335ft. long, 38jft. 
beam, and 25¥ft. depth of hold. Her engines, as fitted when the 
ship was new, were of the ordinary two-cylinder compound type. 
The old cylinders have been removed, the bed-plate has been 
extended, and a complete high-pressure engine erected at the 
forward end, and complete new cylinders have been fitted. | The 
cylinders are now 26in., 4lin., and 66in, diameter respectively, 
and all have a stroke of 45in. The new boilers are two in number, 
each 12ft. 3in. diameter by 17ft. long, with four of Brown's patent 
furnaces, and have been constructed to the requirements of the 
Board of Trade and Lloyd’s for a working pressure of 1601b. The 
vessel has had considerable repairs and alterations to her hull, and 
has a large donkey boiler connected to extensive fresh water con- 
densing arrangements to suit her for the cattle trade, should she 
be required for the same, and the work, with the alterations to 
machinery, have been carried out by Messrs. David Rollo and 
Sons, of Liverpool, under the direction of Mr. Glover, tLe com- 
pany’s superintendent engineer, and Mr. Leman, the’ marine 
superintendent. On the way down the river the machinery was 
tested, and, we are Aes gave great satisfaction, the engines 


working very smoothly at sixty-three revolutions per minute, the 
vessel's speed, loaded, being about 114 knots during the run. 
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HB IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 

Business this week shows a slight improvement, the continued 
reduction in the Glasgow and Middlesbrough warrant stores 
exercising to some extent a favourable influence upon Midland 
trade, ‘The improvement is not of a marked character, but such 
as it is, Staffordshire iron masters are very glad of it. In their 
present position they require every encouragement that can be 
afforded to them, Under the circumstances, therefore, consider- 
able at ention is, of course, just now being paid to the possibility 
of reduciny the expenses of production, 

In this connection much interest is taken in the subject of iron- 
workers’ Wages. The meeting of the Iron and Steel Trades Wages 
Board, which has been summoned by the employers’ section of 
that organisation, to consider a reduction in the wages premium, 
js to be held next Monday. The present premium upon which 
the wages sliding scale acts, is 1s, 9d. per ton for puddling, and 
what the employers desire is to take the 9d. off, leaving the pre- 
mium at the level shilling. In justification of their proposal, they 
point out that the fixing of the premium at Is. 9d. was nothing 
more than an experiment. They remind the operative section of 
the Board that when the premium was fixed, fears were expressed 
that it would place the trade in an uncomfortable position with 
regard to the North of England, by making the expenses of pro- 
duction in the Midlands heavier than there. The figure, 
indeed, was only conceded by the Staffordshire employers on 
condition that if it was found to act as the employers 
anticipated, the men must be content to have the matter 
rectified. While no definite pledge to this last effect 
was giver by the operatives’ section of the Board, still, their 
aeceptance of the premium involved an acceptance also of 
the conditions attached to it; and the employers are now com- 
pelled, they state, to call upon the operatives to fulfil their 
promises. 


t» have the premium reduced somewhat if this would insure 
regular and steady employment, rather than to have it high, with 
such intermittent occupation as is just now alone possible in this 
district. Probably not very much objection would be raised to the 
reduction of the premium by, say, 3d. or 6d.; and if any alteration 
is made, this in all probability is what the matter will come to. 
Some change, however, the employers declare they must have, 
stating that, owing to the lower cost of production in the North of 
England, orders which formerly came to them are now going there, 
of course to the detriment of the Midland trade, 

The local distributions of the relief to the unemployed iron 
workers continue, though, happily, there is net quite so much need 
for them as there has been, since emple yment has again been found 
for a portion of the men at some of the local works. 

Makers are anticipating a further improvement in business within 
the next week or two, as the time is now drawing near for the 
giving out of the usual iron and steel contracts by the Government, 
and Staffordshire—as it has generally done in the past—is expect- 
ing to have its full share of the business, 

Derbyshire and Northampton pig iron was quoted on ’Change in 
Birmingham on Thursday at from 55s. to 60s., according to brand. 
For Staffordshire cold-blast all-mine, 90s. was asked; and for hot- 
blast all-mine, 65s. to 70s. The figure asked for part-mine is 55s. 
57s, bd., and cinder pig can be obtained at 45s. to 47s. 6d. 

With regard to finished iron, £9 10s, is still demanded by the 
marked bar makers, unmarked sorts being obtainable at from 
£7 10s, to £8 5s., according to quality. 

The galvanised gheet makers are slightly better off for business, 
and quote £16 10s. for 28 gauge, and £15 10s, for 26 yauye, though 














It is, however, scarcely expected that the whole 9d, | 
will be taken off. No doubt it would be in the interests of labour | district, but this is the top price, and there are sellers at quite 


where business is done it is at somewhat under these figures. | : a : 
*¢ | machine, having a range of 12ft. vertically and 15ft. horizontally, 


Ordinary sheets are £11 for lattens, £10 for doubles, and £9 10s, 
for singles. Hoops remained at £8 10s., and strip is £8 5s. 

The Earl of Dudley's new chain works were started on Monday 
in the presence of Mr. C, Tylden-Wright, his lordship’s chief agent, 
and Mr. Smith Casson, the manager of Round Oak Works. The 
new factory occupies part of the site of what was formerly known 
as the top forge, and it is situated close to the Round Oak Works. 
The best appliances for chain and cablemaking have been erected, 
and a competent and experienced staff of workmen has been 
engaged. ‘the inhabitants and tradespeople of Brierley Hill and 
Hart's Hill express great satisfaction at the starting of the new 
works, 

The Electrical Construction Company, of Wolverhampton and 
Bushbury, is desirous of pushing on as quickly as possible with the 
new works it proposes to erect at Wednesfield, for the manufacture 
of phosphorus by electricity. The plans are now under the con- 
sideration of the Wednesfield Local Board, and are awaiting their 
approval, Accompanying the plans was a letter from Mr. Thomas 
Parker, the manager of the company, stating that the manufacture 
of phosphorus as proposed to be carried on would be by an entirely 
new process, viz., by electricity, and not by the ordinary chemical 
method, It would, he said, carry with it no nuisance or smell that 
could be objected to in the neighbourhood. The only nuisance 
would be the smoke from an ordinary chimney stack, and there 
would be no more risk in the system than in the ordinary blast 
furnace manufacture of iron, The water used would not be in any 
way contaminated, The company were anxious to have the plans 
approved, as they wished to proceed with the works, it being im- 
portant that they should commence operations at once. 

_ Considerable interest is being taken locally in the question asked 
in the House of Commons on Monday night by Mr. D. Thomas, 
the Gladstonian member for Merthyr-Tydfil, in reference to the 
revolvers which, since November, 1887, Messrs. Webley and Son, 
of Birmingham, have been supplying to the Government. Mr. 
Thomas asked whether the self-extracting revolver Messrs. Webley 
and Son are making for the Army and Navy “had broken down 
through failure of the breech or any other cause.” Mr. Stanhope, 
Secretary for War, replied that the only failure of the sample 
revolver was in testing experimental ammunition, and that there 
had been no failure of the breech fastening. A daily contem- 
porary publishes the following account of an interview with the 
frm upon this subject :—‘‘ Messrs, Webley and Son have been 
engaged upon this contract for nearly two years and a-half, and 
have considerably extended their premises’ for the purpose of 
expeditiously turning out this and other similar work. The little 
failure which Mr. Thomas was induced to bring before Parliament 
took place, and was at once remedied, nearl y twelve months ago. 
A sample revolver, made exactly in accordance with War-oftice 
Tequirements—so far as it was possible to define them before the 
Weapon was tested by experiments—was sent to the authorities at 
Yoolwich, and by them very severely tested, at least 10,000 cart- 
ridges being fired from it. ‘The principle upon which the revolver 
Was constructed was all that onal be adbed. but it was thought 
that the breech end of the barrel might with advantage be slightly 
strengthened, and on this being represented to Messrs. Webley 
and Son they strengthened it, and have since been turning out the 
revolvers at the rate of 180 per week. When additional plant has 
been laid down, this number will be increased to 250. Reposted 
experiments have been made with the new revolver during the last 
few months, and they have all attested its superiority as a weapon 
of defence. It is short, light, and portable, may be used with 
remarkable rapidity, and thoroughly satisfies Lord Wolseley’s idea 
of what an effective weapon should be. Messrs, Webley and Son 
have three contracts on hand for the supply of revolvers to the 
British Government, and are also making. a considerable number 
for the Chinese Government and the Lisbon police authorities,” 


| tion, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Mauchester,—The general condition of trade, both as regards the 
iron-making and iron-using branches of industry, remains without 
any very material change from last week. There is still only a 
very lifeless demand for either pig or finished iron, and prices 
continue weak and irregular. As regards the iron-using branches 
of industry, they are still generally fairly well engaged with work 
in hand, but the weight of new orders in prospect is only very 
small, The situation all through may be briefly described as 
having become temporarily disorganised, as the result of the 
reckless gambling in the iron market at the close of last year, 
which forced up prices to a point which brought about a check in 
the placing out of further legitimate business, and although it is 
not believed the collapse will be permanent, the recovery from 
the disastrous effects may possibly be only partial, and probably 
very slow. 

The Manchester iron market on Tuesday was moderately 
attended, but only a very moderate weight of business was 
reported. Here and there fair transactions have been put 
through, but these have been at excessively low figures, and with 
sellers still prepared in many cases to accept orders at considerably 
under current rates, it is difficult to get at anything like actual 
prices. For Lancashire pig iron makers still quote on the basis of 
57s. 6d., less 25 per cent. for delivery equal to Manchester, but are 
quite out of the market at this figure, and doing little or nothing. 
In district brands prices continue to ease down, without, however, 
inducing any appreciably increased weight of buying. Lincolnshire 
iron can now be bought at about 55s. to 56s., less 25 per cent., for 
forge and foundry, whilst Derbyshire ranges from about 54s. 6d., 
and 55s, for inferior brands up to 60s, and 62s, 6d. as the nominal 
quotation for best qualities, less 24 per cent., delivered equal to 
Manchester. In outside brands second-hand parcels of guod 
foundry Middlesbrough can be readily bought at about 54s. 4d. to 
54s, 10d., net cash, delivered equal to Manchester, and Eglinton at 
about 50s. 6d. delivered at the Lancashire ports, and 55s., net 
cash, delivered equal to Manchester. 

Hematites continue in such limited request that prices are 
simply nominal. Odd sales have been made at about 70s., less 25 
per cent., for good foundry qualities delivered in the Manchester 


2s. 6d. per ton less. 

In manufactured iron some business has been done, but only at 
very low figures, Makers still report an absence of new buying, 
and local forges are only very partially employed. For delivery in 
the Manchester district, quotations are about £7 10s. to £7 12s. 6d. 
for Lancashire, and £8 for North Staffordshire bars, but in most 
cases makers are open to entertain offers for prompt specitications. 

In steel plates there is a continued absence of any inquiry to 
test prices. Local and Scotch makers still quote about £9 10s. for 
good boilermaking qualities delivered to consumers in the neigh- 
bourhood of Manchester, but no orders have been booked at this 
figure, and they would be open to entertain offers, 

A rather firmer tone is reported in the metal market, but this 
seems to be due more to speculative operations in copper than to 
any actually increased demand for manufactured goods, f»r which 
the inquiry continues extremely slow, although manufacturers are 
kept well engaged on specifications. 

‘he engineering industries are generally well employed with 
work in hand, but so far as new inquiries are concerned the trade 
appears to be decidedly running out, and both in locomotive and 
shipbuilding there is little or no new work coming forward. 

Although there is a decided falling-off as regards new work 
coming forward in marine engineering, the pressure of activity 
which has recently characterised this branch of trade resulted in 
the giving out of a considerable number of orders for various 
descriptions of heavy machine tools for marine work ; and amongst 
improved tools of this class which local makers have in hand we 
may mention that Messrs. W. Muir and Co., of Manchester, are 
constructing, for an engineering firm in the Liverpool district, an 
improved type of horizontal drilling, tapping, studding, and boring 


capable of drilling stud holes from jin. diameter and boring 
holes up to 2ft. diameter, all the motions of the machine being 
actuated by power and under control of the attendant in one posi- 
Messrs. Cunlifte and Crown, of Manchester, have in hand 
a powerful self-acting sliding, surfacing, screw-cutting brake 
lathe, which contains several special features which are worth 
noticing. This machine is constructed to turn and bore rope 
pulleys up to 17ft. diameter, and also to turn marine crank- 
shafts, propellers, shafts, &c. The bed is of sufficient length to 





| admit articles 26ft. long between centres, when the gap is open the 





| full extent 


llft. from the face-plate. The bed is arranged to 
slide to and from the face-plate on front and back foundation 
plates, having grooves for the feet of the bed to slide in. The fast 


.- headstock is 36in. high to centres above the face of the sliding bed, 


and 4ft. 7in. above the face of the foundation plate. Triple power 


| gearing is provided with a steel spindle, running in parallel gun- 


metal bearings. The face-plate is 8ft. diameter, and the loose 
headstock is mounted on a saddle, with lateral adjustment by screw 
and set pin. The machine is provided with a very massive duplex 
carriage titted with two rests, the front one of the ordinary form, 
and the back one made specially narrow for turning down the sides of 
sweeps and the pins on crank-shafts. An additional front bed is pro- 
vided, moving to and from the face-plate on the foundation plates. 
This bed is of sufficient length, and the special rest with which it 
is provided is of sufficient height to turn articles—when fixed 
between the centres of the lathe and the ordinary bed drawn back 
to the full extent—up to 9ft. diameter and 11ft. long. The face- 
plate is arranged to run over a pit 3ft. wide, to admit articles 17ft. 
diameter, and the front bed and rest can be drawn back to turn 
articles this size. The shaft to couple up to the guide screw is 
arranged to disengage easily and be drawn back when the pit is in 
use, 

In contractor’s plant for excavating and dock work construc- 
tion, Messrs. Wilson and Co., of Sandhills, Liverpool, are bringing 
out several improvements, of which a brief notice will be interest- 
ing. One of these is an improved single chain grab for excavating, 
which, in simplicity of design and effectiveness for its special class 
of work, is a very decided advance upon the ordinary grabs at 
present in use. In this grab, which is Price’s patent, the barrel 
which is required in ordinary grabs for opening and closing 
the jaws, and which is necessarily, to some extent, an obstruction 
when the grab contains a full charge of earth, is entirely dispensed 
with, the jaws of the improved grab being opened and closed by 
means of arms, which rising above the grab as it closes, are not only 
entirely out of the way when it has taken in its charge of earth, 
but descending as the jaws open to discharge the earth, act as 
scrapers in removing any soft clay or other material which may 
have lodged in the grab. Two of these new grabs have just been 
supplied to the contractor for the Manchester Ship Canal works, 
and are in use on the eastern sections, Another improvement is in 
specially designed cast iron piles to take the place of the ordinary 
timber piles for the construction of dams. These cast iron piles, 
of which a large number have also been supplied to the Manchester 
Ship Canal works, are so designed that they interlock one with the 
other, and consequently are not liable to become separated in the 
event of striking upon stones or other hard material when being 
driven into the earth. 

Two very simple contrivances which have just been introduced 
by Messrs. 8. H. and J. J. Stott, of Manchester, though primarily 
intended for horticultural purposes, are so specially applicable as 
sanitary appliances that they are deserving of notice. One of these, 
which is termed the Stott distributor, consists of an oblong cylinder 
divided into sections, which can be attached to the ordinary garden 
hose pipe, and this is made either in a portable size to be carried 
about, or in a large size as a fixture, in which case it becomes a 
receptacle for all the solid matter from the soil pipes of the heuse, 


and this can be utilised for fertilising the garden, whilst by intro- 
ducing a division charged with charcoal for deodorising purposes, 
all offensive odours are destroyed. ‘The other contrivance is an 
ingeniously designed spray to be used in connection with a dis- 
tributor, arranged to be charged with a chemical preparation for 
the destruction of insect life. This spray is simply an ordinary jet 
partially covered at the end with a specially designed cap, against 
which the water impinges and is broken up into a fine mist-like 
spray. This spray, apart from its horticultural advantages, can 
be used most effectually distributing disinfectants throughout 
wards or rooms which may require disinfecting. 

The coal trade generally is only quiet. Not only is there a fall- 
ing off in the demand for house fire qualities, but common round 
coals for iron making purposes are in less request, owing to the 
slackness at local ironworks. Steam coal, however, meets with a 
fair demand, and engine classes of fuel move off without difficulty. 
With the commencement of the month there has been some easing 
down in prices, and at the pit mouth quotations now average about 
12s. 6d. for best coals, 10s. to 10s. 6d. for seconds, 9s. to 9s. 6d. 
for common coal, 8s. to 8s. 6d. burgy, 7s. 6d. to 8s. for best slack, 
and 6s. 6d. to 7s. for common sorts. f 

For shipment there is only an indifferent demand, with prices 
easier, steam coal delivered at the ports on the Mersey not averag- 
ing more than 10s. 6d. to 10s. 9d. per ton.” 

Coke continues in fair request with prices about as last quoted, 
best foundry coke fetching 20s. to 21s. per ton at the ovens. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal and iron trades are a little firmer this week. On 
Tuesday there was a decided improvement, which had a corre- 
sponding effect on the Stock Exchange in limited companies con- 
nected with coal, iron, and steel. The Sheffield firms are holding 
on to the idea that the present low prices of hematite iron are 
simply due to the action of the Glasgow warrant manipulators on 
‘Change, and that we shall see prices rise again materially cre 
long. With coal, coke, and wages generally higher, on the one 
hand, and a considerable amount of work on the books, local 
manufacturers feel that they can afford to wait and see the turn of 
events. 

Messrs. John Brown and Co., of the Atlas Steel and Ironworks, 
have supplied all the straight shafting for the Normannia, a new 
large Atlantic liner, which has been built at Fairfield, on the Clyde, 
for the Hamburg American Company. The trial trip of the vessel 
has been fixed for this week. 

The Roundwood Colliery Company, near Sheffield, has declared 
an interim dividend of 10 per cent. for the year, which is quite up 
to expectation. 

Sheffield cutlery firms are exercised over the proposal 
of the American Senate seriously to increase the tariff on cutlery. 
It is intended, subject. to confirmation of Congress, to raise the 
duties on one-blade pocket knives from 50 per cent. ad valorem to 
an average of 100 per cent. ad valorem ; on two-blade, from 50 to, 
85 per cent.; on three-blade, from 50 to 80 per cent.; and on four- 
blade, from 50 to 70 per cent. Table cutlery is to be raised from 
35 to an average of 55 per cent., the rate on the cheapest table 
knives being £0 per cent. ad valorem ; razors are to be raised from 
50 per cent. to an average of 100 per cent., the rate on the very 
cheapest razors being 190 per cent. ad calorem. It is contended 
that the present duties of 50 per cent. on pocket knives and razors, 
and 35 per cent. on table ware, are as much as they can stand. 
Even under these rates foreign-mae table cutlery has been almcst 
completely superseded, and the op.:.ion is freely expressed that it 
is merely a question of time, unless the present high duties are 
largely decreased, when the foreign competiticn in such goods will 
be destroyed. It may be added that these are the views not only 
of Joseph Rodgers and Sons, George Wolstenholm and Sons, 
Frederick Ward, and other English firms, but of the German 
houses also. 

Sir F. T. Maypin, Bart., M.P., by invitation of the Secretary of 
State for War, visited the Royal Arsenal, Woolwich, at the close of 
last week. A prolonged and careful inspection was made of the 
various departments and workshops, and Sir Frederick afterwards 
assured Mr. Stanhope that Sheffield was now in a much better 
position to supply steel forgings, either of a large or a small size, 
than the Arsenal. Mr. Stanhope admitted this to be the case, and 
stated that owing to the great improvements of late years by the 
introduction of new machinery in Sheffield, larger orders for steel 
forgings were sent to that town than at any previous period. 

It has recently been stated that the Sheffield cutlery firms send 
their razors to Germany to be hollow-ground. On inquiry, I find 
there is some truth in the statement. The German workman is 
content todo the labour at a much lower rate, and, in some 
instances, todo it more carefully than the Sheffield cutler. But there 
are firms in Sheffield who do all their own hollow-grinding, and do 
it well. Messrs. George Butler and Co., of Trinity Works, showed 
me some very fine samples of hollow-grinding in their well-known 
‘‘Keen” brand last week. These were in seven-day cases, for 
presentation by the workmen of Sheffield to the Ven. Archdeacon 
Blakeney, in recognition of thirty years’ ministry in Sheffield, and 
another case was given to the Archbishop of York at the same 
time. 

Our silver-plate firms are accepting the inevitable in regard to 
the abolition of the duty, but they are stubborn with regard to 
compulsory hall-marking. They are also anxious to secure a 
reform of the barbarous custom of destroying good silver with the 
bad. If the smallest portion of a teapot—say, the knob—is not 
up to standard, the assay master is compelled to destroy the whole 
lot. It has been asked, why should the knob of a teapot be bad ? 
The reply is, either by accident or design. The silver for a teapot 
comes through eight different hands, and it is possible for an 
inferior piece to be used accidentally, or for dirt to be dropped 
into the pot, in which case the article is certain to come out bad. 
Or a workman, if he has any grievance against his employer, or 
his employer's manager, may do him an immense mischief by wil- 
fully putting inferior material into the pot, or adding something 
which will make it inferior. What the silver firms contend for is 
the destruction of the bad’ part only. As it is, not only do they 
lose all their goods, but they have to pay a fine of 6d. per ounce as 
well. 

The Antwerp ivory sales, on the 29th inst., resulted in prices 
similar to London, except for the lower Sheffield sorts, which were 
somewhat in favour of the buyer. From private sources I learn 
thatanivory manager had an interview, last Friday, with Mr. Henry 
M. Stanley, who stated that Emin Pasha’s ivory, of which such 
exaggerated reports are about, would not exceed, at the outside, 
200 tons, which lie scattered all over the country. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron market continued in an inanimate condition 
throughout the whole of last week. Prices fell gradually, until 
45s. per ton was all that could be obtained for No. 3, G.M.B., and 
warrants were sold at 9d. per ton less. The tone of the market 
held at Middlesbrough on Tuesday last was more cheerful, and 
prices advanced to some extent. Merchants quoted 45s, 6d. to 46s. 
per ton for prompt delivery, and were not very eager to sell at the 
lower figure. Makers as a rule continue. to quote 50s., but it is 
thought that some of them would accept less from desirable custo- 
mers. The demand for forge iron is less than it was, and the price 
has fallen to 46s. 6d. per ton. 


Warrants are still cheaper than makers’ iron. Buyers offer 





44s, 9d., but 45s. is the price which holders demand. 
The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
.store was on’ Monday last 132,902 tons, or 3086 tons less than the 
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week previously, and 18,386 tons less than on April Ist. At Glas- 
gow, their stock has declined about 40,000 tons in the same interval. 

The shipments of pig iron from tne Tees between April Ist and 
28th had reached 66,829 tons, as against 52,986 tonsin the corre- 
sponding portion of March. 

There is a little more inquiry for finished iron, and its value 
remains about the same as quoted last week. Ship-plates are 
£6 Ss. to £6 7s. Gd. per ton, common bars £6 7s. 6d. to £6 10s., 
and angles £6 2s. 6d.—all free on trucks at makers’ works, less 
25 per cent. discount. 

Specifications for finished steel are very scarce, and at some 
works full time cannot be made for want of them. Prices are still 
tending downwards, heavy rails being offered at £5 2s. 6d. and 
plates—ship quality—at £7 5s. per ton. 

The freight market at the North-Eastern ports seems to be in a 

somewhat stronger condition than it was. This is said to be due to 
a large number of steamers having been recently chartered for the 
Danube and Black Sea trades. Mediterranean homeward freights 
are decidely firmer, and it is not unlikely that more will have to be 
paid on Baltic and Bilbao voyages before long. The cost of work- 
ing steamers has considerably increased of late, and is now felt to 
be very heavy, especially in cval and labour. 
_ The empty berths in the shipyards from the Tyne to the Humber 
inclusive are very much on the increase, and it is now seldom that 
any new orders are obtained for vessels to re-oceupy them. Some 
of the steamers under construction have not yet been sold, and it 
is thought that it will be difficult to find buyers for them at present, 
except at prices which the builders are not prepared to accept. 

The electric light as an illuminant for northern ironworks, ship- 
yards, and engineering works does not seem to be displacing all other 
modes of lighting so universally as was at onetime expected. Certain 
works, notably the larger steel works which have complete and 
costly installations, still work them, and the proprietors speak 
well of them. The same may be said as regards a few blast fur- 
nace, rolling mill, and shipbuilding plants. But the general ten- 
dency seems to be to prefer lighting by the Lucigen apparatus, or 
by some of the many varieties of that system. In two cases the 
electric light plant, erected at great cost, has been altogether 
removed. 

A meeting of the Cleveland Institution of Engineers was held at 
Middlesbrough on the 23rd of April ; Mr. Charles Wood, the pre- 
sident, occupying the chair. The whole evening was occupied in 
discussing the paper read at the previous meeting by Mr. Head, 
“*On the desirability or otherwise of making the Railway Systems 
of Great Britain and the Continent Continuous, and, in the former 
case, whether by a Bridge or Tunnel.” The speakers seemed all to 
agree that a bridge was quite inadmissible,and that, if the connec- 
tion were made, it should be by duplicate tunnels. Contributions 
to the discussion from Mr. Wigham Richardson, Mr. Boyd Dawkins, 
Mr. Brady, and others were read. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been agitated this week by the 
failure of a leading firm of brokers, to which reference is made 
below. Prices have been affected chiefly from this cause, and a 
large part of the business has been of a special character, resulting 
from the occurrence in question. Scotch warrants went down to 
44s. for cash, and from this point there was a considerable im- 
provement. Some are of opinion that the scope for ‘‘ bearing” 
operations has now been greatly narrowed, and that there isa 
chance of a steadier tone in the market. But the state of business 
generally is such that it is quite impossible to forecast the future. 

The past week’s pig iron shipments were 8496 tons, as compared 
with 9659 in the same month of 1889. Of the total, Italy took 
1100 tons; Germany, 955; Holland, 360; Belgium, 240; Australia, 
225; France, 220; India, 175; United States, 100; Spain and 
Portugal, 72 ; other countries, 300 ; and the coastwise shipments 
were 4699, against 3535 in the corresponding week. 

A number of furnaces has been changed from hematite to ordi- 
nary pig iron, and the total in blast is eighty-eight, against eighty- 
seven in the preceding week, and eighty-three in the correspond- 
ing week of 1889. There are now fifty-three producing ordinary 
iron, twenty-seven hematite, and eight basic. 

The diminution in stock of pig iron in the public stores con- 
tinues at a good rate, and the stock in Connal and Co.’s Glasgow 
stores is about 240,000 tons less than it was at this date last year. 

There has been, in the course of the week, a further reduction of 
Is. to 2s. per ton in the prices of the special brands of makers’ 
iron :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1 is quoted at 
63s.; No. 3, 59s.; Summerlee, 67s. 6d. and 60s. 6d.; Langloan, 68s. 
and 61s.; Coltness, 68s. and 61ls.; Calder, 68s. and 59s. 6d.; 
Clyde, 63s. 6d. and 55s. 6d.; Carnbroe, 47s. 6d. and 47s.; Govan, 
46s. 6d. and 46s.; Glengarnock, at Ardrossan, 67s. 6d. and 59s.; 
Dalmellington, 58s. and 56s.; Eglinton, 47s. 6d. and 47s.; Shotts, 
at Leith, 68s. and 64s.; Carron, at Grangemouth, 73s. 6d. and 65s. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced locomotives to the value of 
£23,245, of which £8000 worth went to Madras, £8800 to Buenos 
Ayres, and £6445 to Natal. Machinery, £19,000, of which about 
£7000 of sugar-crushing plant for the West Indies, &c.; steel goods, 
£10,950; and general iron manufactures, £69,500, of which about 
one-half consisted of cast iron pipes and fittings for Rio de Janeiro 
and Santos. 

There has been a slight movement in the malleable iron trade. 
Makers report rather more inyuiry and the placing of miscellaneous 
lots of new work ; but these orders are not of sufficient importance 
to impart any material strength to the business generally. There 
is, however, a pretty general belief that matters will still further 
improve before long; in the meantime, prices are again rather 
lower. Bear operators state that business has been done in common 
bars as lowas £6 a ton, but makers decline to quote anything below 
£6 10s.; and the superior grades of merchant irun are quoted at 
#7 10s. to £7 15s., owing to there being a good demand and a 
limited production. Nail rods are still maintained at £815s. The 
makers of iron sheets have reduced their prices from £9 5s. to £9, 
and Scotch hoops are quoted at £8 15s. to £9. The above prices 
are all less the usual 5 percent. discount. There seems to be rather 
more inquiry for unbranded iron, the current price of which is 
stated at from £5 15s. to £5 17s. 6d. net. 

In the steel trade makers are not in a position to give anything 
but discouraging reportsasto fresh business. Forshipbuilding steel, 
which forms a large proportion of our output, there have lately 
been a few inquiries, but so far these have resulted in nothing. 
At the same time the principal firms have still a good deal of work 
to get out, and they are not prepared to quote the very low prices 
that are mentioned in the open market. They quote steel angles 
47 5s.; ship plates, £7 15s.; boiler plates, £8 15s.; and bars, 
£8, all less 5 per cent. discount for delivery in the Glasgow 
district. 

There isa decidedly quieter feeling in the coal trade, and if we 
except steam coals, the demand for all qualities has been slacken- 
ing, and prices f.o.b. are 3d. per ton lower than they were a week 
ago. At the ship’s side in Glasgow Harbour, main coal is offered 
at 9s. 3d. to 9s, 6d. a ton, splint and ell coal 10s. to 10s. 6d., and 
steam coals 10s. 9d. to lls, 3d. There has been a further decline 
of 3d. to 6d. per ton in the price of dross, and the quotations are 
now 4s. to 6s. 3d. at the pits, according to quality. Supplies of 
coke are also getting more plentiful, and makers are reported to 
have voluntarily reduced theirprices 2s. to 3s. per ton within the 
last three or four weeks. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE coal trade has been subject to some degree of flatness in 
common with that of most of the industries of Wales. Prices also 


receded some days, but there is the appearance of a reaction 
setting in, and on ‘Change at Cardiff quotations bave been firmer 
the last day or two, with a disposition on the part of some firms to 
obtain an advance now. As much as lds. 6d. and 15s, 9d. was 
asked this week for best steam, though the ruling figures are 15s. 
to 15s. 3d. Small steam has not recovered ; it was felt that prices 
had rushed up too high. It is now at 7s. 6d. Good seconds, large 
steam, are being sold for 14s. 3d. to 14s. 6d., and this class of coal 
finds ready purchasers. The decline of house coal is setting in for 
its usual period, though there have been seasons, and that not long 
ago, when prices were vigorously maintained throughout the year. 
The best Rhondda is now only moderately firm at 14s.; No. 2 is 
selling at 12s. 6d.; No. 3, small, is feeling the decline in the coke 
trade, and can now be bought at 12s. 6d. 

Swansea is now quoting No. 3 Rhondda at l4s., and a good 
through coal, 13s. to 13s. 9d. Swansea Bay shares are at 12. 

Newport coal quotations are from 13s. 6d. to 4s., according tu 
quality. 

Carefully surveyed, it will be seen that coalowners have not 
much reason to complain. A good bulk of business has been 
transacted at all the ports during the past week, and the totals 
well compare with the corresponding ones. In the Llanelly and 
Swansea districts there is a good degree of animation. 

Some time ago I referred to boring operations being carried out 
upon the Burrows, a mile or so east of the Prince of Wales Dock, 
Swansea. I have heard that coal has been struck at a depth of 
30ft. This isa gratifying event, not only for Messrs, Livingstone 
and Co., but for the district, as the area is extensive, and the best 
known seams are confidently expected. Under sea working will be 
one of the special features. 

Extensive operations are probable at Morfa. 

On ’Change at Cardiff this week a prominent subject for discus- 
sion has been the floating of the Ferndale collieries ; capital, one 
million, These are in good going condition, Ferndale turning out 
its thousand tons daily with the regularity of clockwork. The 
collieries were established by D. Davies and Sons, and their 
development figures conspicuously in the history of the coal trade. 
At the principal volliery an explosion in November, 1867, cost 178 
lives, and in June, 1869, another occurred with a destructicn of 
forty-nine lives. Mr. Davies, the original founder, first begun 
his colliery operations by working a small level at Rhigs, Hirwain. 

I am favoured with returns of March coal exports from the 
various ports, and give the principal. During March Cardiff 
shipped foreign 800,514 toms, and 114,783 coastwise; Swansea, 
77,596 foreign, and 49,580 coastwise; Newport, Mon., 170,035 
foreign, and 67,773 coastwise; Llanelly, 14,131 foreign, and 8864 
coastwise. Thus during the first quarter Cardiff has exported 
2,339,609 foreign, and 296,329 coastwise; Newport, the next in 
rank, 502,943 foreign, and 170,220 coastwise; Swansea, 208,102 
foreign, and 140,924 coastwise; and Llanelly, 39,912 foreign and 
18,766 coastwise. This shows the gratifying total of 3,716,805 tons 
of coal having already been sent from Wales during this year. 

Newport, Mon., it will be seen, stands well. In a previous 
notice of shipments I gave the total foreign for Cardiff and Swan- 
sea, and the coastwise only for Newport. This was not done by 
way of comparison, the foreign total for Newport was not to hand. 
Swansea, Cardiff, Barry, and Llanelly totals are invariably to hand 
in time, and Newport totals, if to be given fully, must be published 
earlier. 

I am pleased to record that the announcement, which had wide 
currency, that one of the Plate lines would remove its base of 
operations from Newport, is not correct. Official intimation bas 
been given that the steamers of Messrs. Houlder Bros., of London, 
and Messrs, Lamport and Holt, in the River Plate and South 
American trade, will continue, provided that the dock officials do 
everything they can to facilitate the dispatch of the liners. 

It is proposed to have an Iron Exchange at Cardiff. 

The South Wales Enginemen’s Association have decided to give 
in their notice this week for an advance of wages at Blaenavon, 
Cyfarthfa, Dowlais, Plymouth, and Tredegar. 

The condition of the iron and steel trade is not satisfactory, and 
the market is falling, without ony | about any marked improve- 
ment. Several iron strikes are on at Swansea. 

At a meeting of the Tin Bar Association at Newport, Mon., last 
Wednesday, it was decided to reduce Bessemer tin bar to £5 10s., 
less the usual discount, and this was the quotation at Swansea 
Exchange this week. Other quotations were as follows :—Pig iron, 
Glasgow warrants, 44s. 10d.; Welsh bars, £6 10s. to £6 15s.; sheet 
iron, singles, £8 lds. to £9 10s.; steel sheets, £9 5s. to £10 5s.; 
steel rails, heavy, £5 5s. to £5 10s.; light, £6 10s. to £7; tin-plate 
blooms, Bessemer, £5 2s. 6d.; Siemens bars, £5 17s. 6d. 

In tin plate the droop in bar has added to the uncertainty, as 
buyers are pressing for lower figures before the makers have felt 
any benefit. Prices of plates are now regarded as too low to 
afford makers any fair return. The latest are :—Cokes, 15s. 3d. 
to 13s. 6d.; Bessemers to 13s. 9d.; and Siemens to l4s. Yet it 
cannot be denied but that trade is better. Stocks have been 
reduced 23,000 boxes at Swansea, and last week was one of the 
heaviest shipments of the year, 79,346 boxes having been shipped. 
This increased the animation of the port. Stocks are now at 
255,000 boxes. A general stop week is being arranged. 

The Eagle Tin-plate Co. has been registered, principally started 
by Neath capitalists. Capital, £24,000. 

The Bargoed Coal Co. has struck coal at its new Abernant 
Colliery, Argoed. The Sirhowy valley—the future Rhondda—is 
progressing well. Coke is far from buoyant. Patent fuel is in 
moderate demand. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is no specially new feature to report with regard to the 
iron trade of this country. Business all through continues in a very 
quiet, not to say stagnant, condition. 

The ret e movement in the prices for wrought iron on the 
Silesian market is regarded as an unfavourable symptum—the more 
so, as there is a general decrease in demand. In pig iron there is 
also a continued absence of business, with a further weakening in 


rices. 

The principal feature of the Austro-Hungarian iron market is 
one of quiet expectation. Not in the pig trade only, but also in 
the other branches, demand has weakened. Owners as well as 
dealers have secured their supplies, and stocks begin to increase 
considerably, 

The strike in Mihrisch-Ostrau will not fail to have a further 
most unfavourable influence on the general state of business. Steel 
makers as yet report a considerable amount of business in hand. 
The Styrian steel works raised the price of their finished articles 
M. 1 and 2 per 100kilos, At a recent tendering the machine factory 
of Sigle, in Vienna, has got an order for eleven locomotives for the 
Saxon State Railways. This is the first instance within twenty 
years that an Austrian firm sells locomotives to Germany, and 
would seem to point to the German works being unable to take in 
further orders. 

Although the French iron trade has lost much of the liveliness 
lately observed, the general condition may still be regarded 
as satisfactory. The works continue well occupied, and orders 
are reported to come in satisfactorily so former prices have 

et been fully maintained. The Belgian iron market is quiet, 
and there are as yet no signs of an improvement in business; on 
the contrary, an increasing absence of demand is complained of in 
almost all branches of industry. Of forty-eight blast furnaces, 
thirty-three are in blow. The twenty blast furnace companies in 
Belgium have produced 82,305 tons of pig iron in March, against 
77,035 tons the year before. 

Business on the Rhenish-Westphalian iron market is still in a 
low and depressed state, and po symptoms of improvement are 
perceptible. But litt)e business has been done in iron ores; demand 
and prices have decreased considerably since last week. Roasted 
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steel stone is noted M. 17 to 18; raw ditto, M. 14 to 15 p.t 
mines, Nassau ores cost M. 11°50, free Dillenburg. anes ~ 
Minette is quoted M. 3°60 down to M. 280 and 2-70 p.t. at min 
The amount of business done in pig iron is but small, Alene 
prices have been reduced, there is still, we are assured, no canine 
serious apprehensions, especially if coal and coke should vo d a 
in price, and thus come into better proportion to the raw materiale 
Hitherto spiegeleisen has firmly maintained its price of M 108 for 
the 10 to 12 p.c. grade, while foundry pig has shown a contin od 
falling off in price during the last weeks. No.1 is noted M rs 
No, 2 M. 91, and No, 3 M. 82 p.t. Good forge quality costs M. 90° 
M. 88, M. 50, and M. 80 to M. 81 for the three sorts. “ Basic sta ds 
at M. 77 to M. &1 and higher; Bessemer, M. 92 to M. 94 +: 
Luxemburg forge is sold at 80f. p.t. at works. The position of the 
malleable iron trade is still the same as last week. Ihe bar wills 
complain that fresh orders are scarce, and the business done 
foreign account is very small. The same is the case with hoops: 
buyers are holding back a good deal, because the expected rede! 
tion in price has as yet not set in. Plates and sheets have remained 
in exactly the same state at last reported. As regards wire rods 
drawn wire and wire nails, there is nothing new nor favourable to 
be reported. Most branches of the engineering trade are kept well 
occupied with work in hand. The wagon factories have secured 
further employment by an order for 200 freight cars for the Wur- 
temburg State Railways. At the latest tendering for steel rails at 
Hanover M. 166 was fhe lowest price. 

List quotations per ton at works are as follows :—Good merchant 
bars, M. 300; angles, M. 210 to 215; girders, M. 150; hoops 
M. 210 to 215; bars in basic and Bessemer, M. 200 to 215; billets 
ditto, M. 145 to 150; heavy boiler plates, M. 260; tank ditto 
M. 235; sheets, M. 250 to 255; plates in basic and Bessemer. 
M. 225; tank ditto, M. 210; thin sheets, M. 250 to 255. Iron 
wire rods, common quality, M. 195; drawn wire in iron or steel} : 
M. 190 to 200; wire nails, M. 200 to 220. Bessemer rails, M. 165 
to 170; steel sleepers, M. 160 to 165; complete sets of wheels and 
axles, M. 380 to 385; axles, M. 260 to 265; steel tires, M. 270 to 
285; light section rails, M. 165 to 170. 

The Bavarian Chamber of Deputies have sanctioned, for the ex- 
tension of railway stations of Augsburg, of Aschaffenbury, and 
Central Station at Munich, the sums ot 1,235,000, 2,070,000, and 
12,574,000 marks respectively. 

Further negotiations have been carried on by Enylish and 
American firms with Mr. Rettig, of Miinster, Westphalia, respect- 
ing his new railway system, Stufenbahn, with what result has not 
been ascertained. This system is said to promise extraordinary 
facilities and improvements for general traffic. 

The Hamburger Bérsenhalle states that a company has been 
formed in that town for a German-Fast African line of steamers, 
with a capital of six million marks, of which 25 per cent. have to 
be paid down, 














LEEDS ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN, 
—The ordinary general meeting was held on Thursday, April 24th, 
1890, the new president, Mr. Alfred Atkinson, in the chair, in the 
absence of Mr. T. Craister, the vice-president. Mr. T. Hargreaves 
was voted to the vice-chair, After the minutes of the previous 
meetings had been contirmed, Mr. W. Wilkinson was elected an 
ordinary member of the Association. It was then unanimously 
resolved that the Association should meet weekly, on Thursday 
evenings, for the perusal of technical papers and for consulting the 
valuable reference works in the library, the ordinary meeting being 
held on the last Thursday in the month as usual, Mr. Touller's 
paper on “ Air Pumps and Condensers” was postponed to a future 
date, and the president gave his inaugural address, giving an 
interesting history of the Association from its formation in 1865 to 
the present date. Starting against great difficulties—it being 
originally treated as a trades union, to the time when employers 
saw their interest lay in recognising it as a valuable aid te them by 
improving the standing of their foremen and draughtsmen—he 
briefly referred to the various presidents, Messrs. Harison, 
Scriven, Strother, Horsfall, Yates, and Moorhouse, and also 
the several chairmen at the annual engineers’ festival and the 
dinner of the Association. He then referred to the present pro- 
sperous condition of the Association, and appealed for further 
contributions of technical works to the library, and for in- 
creased aid to the superannuation fund, The president then 
gave an interesting account of his visit to the anniversary festival 
of the London Association of Foremen Engineers and Draughts- 
men; and also, in connection therewith, of his visit to the works of 
Messrs. Maudslay and Field's, engineers, to Woolwich Arsenal and 
to the Mint, carefully describing the many various machines and 
work which came under his immediate notice. A very cordial vote 
of thanks was accorded to Mr. Atkinson. The secretary announced 
that Professor Barr had forwarded to the Association a number of 
copies of his inaugural address to the students of Glasgow Univer- 
sity for the members of the Association, and it was unanimously 
resolved that the best thanks of the Association be given to 
Professor Barr for his kindness. 


AN ENGINEER'S CLAIM FoR ComMission,—In the Westminster 
County-court on Monday, his Honour Judge Bayley had before 
him the case of Humble ¢. Cable, which was an action by the 
plaintiff, au engineer, to recover £17, which he alleged to be due 
to him from the defendant, as commission. Mr. Rentoul was 
counsel for the plaintiff, and Mr. Paul Taylor for the defendant. 
The plaintiff, Mr. Stephen Humble, was called, and said he was an 
engineer, and carried on business at Westminster-chambers, Vic- 
toria-street, Westminster. In the latter part of last year the 
defendant called upon him with reference to a patent engine which 
he had invented for the purpose of working ventilating fans in 
mines. He told witness that he had got an order for his invention 
from the Coalpit Heath Company, but was unable to find a firm of 
engineers who could make the engine. He (plaintiff) thereupon 
agreed to find a firm who would do the work, and he agreed with 
the defendant that for so doing he was to receive a remuneration 
of 10 per cent. on the fixed price of the engine, and with that 
understanding he handed the work over to Messrs. Handysides, an 
eminent firm of engineers, who completed and delivered the engine 
in due course. It, however, turned out to be an absolute failure, 
but that was the fault of the inventor, and not the maker. The 
price agreed upon for making it was £175, and he (plaintiff) now 
sought to recover his commission of £17, as he contended that the 
moment he gave Messrs. Handysides the order, he had earned his 
commission, and whether or not the invention was a success made 
no difference in that respect. When he undertook the work it was 
distinctly understood that he was to be paid, whether the thing 
turned out satisfactory or not. For the defence, Mr. Charles 
Ernest Cable was called, and said he resided at Northamptonshire. 
The work in question was undertaken by the plaintiff on distinct 
terms, and those terms were, that he was to be paid commission if 
the engine proved a success, but if, on the other hand, it failed, 
it was to be returned to the makers. Those were the conditions 
under which the negotiations were entered into, The engine 
turned out to have been very improperly made, and very impcr- 
fectly fixed, and, in fact, the whole thing began to tumble to 
pieces, and bolts and rivets gave way. Had the engine been built 
in strict accordance with the drawings, there was not a doubt but 
what it would have been very successful. Three of them were 
now at work in mines in Germany, and were giving the greatest 
satisfaction, and at the present time a firm of engineers were 
engaged making some more of them. In giving judgment, his 
Honour said he was perfectly satisfied that the plaintiff had pro- 
perly earned his commission. He (the judge) never heard a more 
ridiculous defence. The plaintiff was given a drawing from which 
to get the engine built, and having done so, the defendant wishes 
to shirk responsibility because the invention did not come vut 
satisfactory. Judgment would te for the plaintiff for the amount 





claimed, with costs. 
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AMERICAN NOTES. . 
(From our own Corresponde nt.) 
New York, April 19th, 1890. 
Tue condition of American business interests is, 
oe general way, very satisfactory. Manufac- 
ms > stablishments are running: either full time 
uring cine in all sections of the country; the 
* a are running double turn; stocks are 
ave y nknown. Pig iron continues weak and 
almost “4 and large consumers refuse to place 
doce future requirements until lowest prices 
so to have been reached. Railroad builders 
yar iff ring 33 dols. per ton for large lots of rails 
“ " sayivenie mills, and it is probable that this 
vb ‘be accepted, although makers are 
soe a dollar more. Structural and plate iron 
ie wanted in’ large quantities, but buyers 
and makers have not yet come to terms. There 
+. wreat activity in all building lines, and in all of 
the larger cities an enormous amount of house, 
py and mill building is being done. The 


farmers of the West have been raising more grain 


than they can tind a profitable market for. The 
liversification of industries in the South has 
resulted in vreat prosperity in that section. The 


valuable lumber and mineral territory of the 
South-West is attracting a great deal of capital 
in that direction. Both foreign and home in- 
yestors are making heavy purchases, and great 
industrial development may be expected there 
within the next few years, The population is 
focking westward and south-westward from the 
older States, where opportunities are restricted 
py the ever increasing pressure of competition, 

“Up to this time the steel rail mills have been 
running full time, with their product sold ahead 
for two to three months, Billets and blooms have 
declined 4 dols, to 6 dols. per ton. Bessemer pig 
is very low, and but little is selling. Foundry 
iron has dropped at least 2 dols. per ton within 
the past three months. The merchant iron mills 
in all sections of the country have been running 
full time since last fall. Merchant steel and sheet 
iron mills are very busy. 

American ore mines are being developed very 
rapidly to supply the growing demand. Cuban 
ore shipments have increased from 30,000 tons 
eight years ago to 225,000 tons last year. The 
Spanish supply has declined from 416,000 tons in 
1888 to 190,000 tons last year. The Canadian 
supply has declined from 48,000 to 9000 tons, and 
shipments from England have fallen from 72,000 
tons in 1887 to 29,000 tons last year. 

The volume of business for the past three 
months, as reported by the clearings in fifty 
cities, shows an increase of 6 per cent. as com- 
pared to the same time last year. Speculative 
movements have of late been unsettling values 
somewhat, Conyress is endeavouring to legislate 
against trusts, because of the advances which 
some of these combinations have effected in the 
price of commodities, Various State Legislatures 
have gone to the extreme in passing laws which 
could not possibly be enforced, and Congress is 
now being appealed to, to exert its supreme 
authority in a more intelligent and comprehensive 
treatment of the question, 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 
Kayle Tin-plate Company, Limited. 
This company was registered on the 23rd ult., 
with a capital of £24,000, in eighty shares of £300 
each, to manufacture and sell iron, steel, tin, 


terne, black plates, and galvanised sheets. The 
subscribers are: 

Shares. 
*F. J. Gibbins, Neath, chemical manufacturer .. 1 
J. F. Davies, Neath, cabinet maker. . 1 
“J. B. Davies, Neath, iron merchant 1 
*—H. Jones, Neath, ronmonger ..— . 1 
F. W. Gibbins, Neath, works manager 1 
J. Jordan, Glais, auctioneer Pa ee as er 1 
*H. F. Taylor, Neath, manufacturing engineer .. 1 


The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk. The company 
in general meeting will determine remuneration. 
Solicitors, Messrs, R. P. Morgan and David, Neath. 





Kingston Engineering Company, Limited. 


This company was registered on the 19th ult., 
with a capital of £25,000, in £1 shares, to acquire 
the business of mechanical engineer and metal 
founder, carried on by Charles Ingrey, at King- 
ston, Surrey, The subscribers are :— 

Shares. 
G. Reydellet, 17, Cowper-road, Acton, accountant 1 
A. Coalsworth, 11, Queen Victoria-street 1 
J. Hunt, 3, Stonebridge-villas, South Tottenham 1 
M. Belsham, 52, Queen Victoria-street, engineer. 1 

. T. Corbin, 20, Rush Hill-road, engineer .. .. 1 
W. Tibbitts Hart, 28, Moorgate-street, solicitor . . 1 
C.8. J. Gyles, 28, Moorgate-street, solicitor... 

The number of directors is not to be less than 
bree, hor more than five; the subscribers are to 
appoint the first; qualification, £100 in shares or 
stock. The company in general meeting will deter- 
mine remuneration. Solicitors, Messrs. Wansey, 
Bowen, and Co., 28, Moorgate-street. 


Trigonometer Syndicate, Limited. 


This company was registered on the 23rd ult., 
with a capital of £10,000, in £1 shares, to carry 
on the business of manufacturers of trigono- 
meters, theodolites, and other scientific instru- 
ments, and to acyuire several patents referred to 
in an unregistered agreement of the 3rd March, 
between Rowland Brotherhood, James St. Aubyn 
Hastie and James Dunbar, of the one part, and 
= H. Roberts, of the other part. The subscribers 

ei — 

Nic . Shares. 
Nicholas Evimoff, 27, Albion-gardens, Ravens- 
court Park, W., photographer... .. .. .. 

» N, Buckeridge, 13, Durham-terrace, Bays- 

et, SEE: Vea vagt ten. ger Vee) ee? <0 
H. Ledger, _ . ER Reese eae t 
ah powiatt, 4, Alma-terrace, Hanwell, clerk... 
Wallace Rutan Harold-street, Camberwell, clerk 
B Pieter fr May-place, Nunhead, clerk — .. 
» Portwin, 3a; Shaftesbury-street, Hoxton, clerk 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 


ee 





té appoint the first and act ad iuterim; remunera- 
tion, £100 per annum each, with an additional 
£50 for the chairman, Registered by Mr. KE. B. 
Howard, 9, Lebanon-street, Walworth. 





G. W. Bacon and Company, Limited. 

This company was registered on the 17th ult., 
with a capital of £40,000, in £5 shares, to acquire 
the business of map peographers, draughtsmen, 
engravers, and general publishers, carried on by 
Messrs. G. W.. Bacon and Co., of the Strand, 
London. The subscribers are: 

Shares. 

G. W. Bacon, 127, Strand, publisher Fae ag 1 
A. W. Jolly, Lyndhurst-villa, Norwood, geogra- 

phical draughtsman... . 1 





W. A. Tanner, Salisbury-square, E.C., stationer. . 1 
A. H. Singleton, 3, Hanover-street, Peckham, 
private secretary ts 1 





T. W. Palmer, 62, Lansdowne-road, Dalston, pub 

lisher’s manager... cae dae ane are 
W. Court, 64, Kentish Town-read, clerk... .. 1 
J. Hayes, 6, Frederick-street, Gray's-inn-road, 

traveller St eee Ser et ee eer 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, twenty shares ; 
remuneration, £50 per annum each, with an addi- 
tional £10 each for every 1 per cent. dividend 
above 5 per cent. per annum, Solicitors, Messrs. 
Kerly, Son, and Verden, 14, Great Winchester- 
street. 


Gothic Glass and Bottle Works, Limited, 
This company was registered on the 23rd ult., 
with a capital of £30,000, in £1 shares, 20,000 of 
which are preference and 200 are founders’ shares, 
to purchase the business of Messrs. Bennett and 
Co., of the Gothic Glass and Bottle Works, 43, 
Crawford-street. The subscribers are: 


Shares. 

G. Chave, St. Ann’s-hill, Wandsworth .. .. .. 1 
E. L. W. Chave, Devonshire-chambers, Bishops- 
gate, solicitor os 


F. Large, 43, Crawford-street, W., merchant 1 
L. Greenwill, 43, Crawford-street, W., merchant 1 
J. Williamson, Rotherham, bottle manufacturer 1 
C. H. Belsey, Potters B CP 8 ee 1 
A. R. Hanson, John’s-read, Stoke Newington 1 

The number of directors is not to be less than 
three, nor more than five; qualification, 250 
shares; remuneration, £250 per annum, divisible ; 
the subscribers are to appoint the first. Soli- 
citors, Messrs. Chave and Chave, Devonshire- 
chambers, Bishopsyate. 





Imperial Ol Cloth Company, Limited, 

This company was registered on the ZIst ult., 
with a capital of £60,000, in £5 shares, to acquire 
the business of manufacturers of oil-cloth, air- 
tubing, wayon-covers, and india-rubber goods, 
carried on under styles cf the Imperial Oil-cloth 
Company and H. Morris and Company. The 
subscribers are : 

Shares. 

King-street, Manchester, pliysician 1 
Paget-street, Manchester, manufac- 

turer : rae ry ae aie i. we 1 
Arthur Moritz, Regent-street, Manchester, manu- 

RS alesse tks Wek ueacoen £4. cine am 
Amelia Moritz, Cheetham, Manchester fe * ha 
Rose Moritz, 107, Bury New-road, Manchester .. 
L. E. V. Goldspink, 8, Thornhill-square, N. 
W. H. Newnham, 10, Throgmorton - avenue, 

barrister 


8. Moritz, 
*G. Moritz, 









et 


Messrs, George and Arthur Moritz are appointed 
directors, and are entitled to hold office whilst 
they severally hold £7000 in the capital;  re- 
muneration, £5 5s, to the chairman, £3 3s. to 
each other director per board meeting, so that 
the minimum shall be 100 guineas and 50 guineas 
respectively. As managing directors Messrs. 
George and Arthur Moritz will be entitled toa 
salary of £300 per annum each. 

Venezuela Telephone and Electrical Appliances 
Company, Limited. 

This company was registered on the 22nd ult., 
with a capital of £70,000, in £1 shares, to carry 
on in Venezuela the business of a telephone, tele- 
graph, and electriccompany. The subscribersare: 


Shares. 
Sir Douglas Fox, Kingston-on-Thames .. 250 
J. W. Phillips, M.P., 24, Queen Anne’s-gate.. 250 
L.. Franke, Winchester House .. . 2000 


W. P. Van Laar, 41, Rue de Petites Ecurier, Paris, 


merchant San Rp. ae a roars 250 
D. Antaiminsen, Amsterdam, banker cc sii 
J. Simpson, Bushey View, Hampton Wick, 

merchant 100 


H. P. Gilbert, 7, Poplar-grove, Shepherd's Bush- 
WOUNte ade aa, es GE) ae: aa kG. Sak)! a5. = <p 
The number of directors is not to be Jess than 

three nor more than seven; qualification, £250 

in shares; the subscribers are to nominate the 
tirst; remuneration, £500 per annum, divisible. 








Kino’s CoLLece.—The thirtieth annual dinner 
of the old Students of King’s College, London, 
was held on Tuesday at the Holborn Restaurant, 
the Right Rev. Bishop Barry, D.D., in the chair, 
supported by the Rev. Dr. Wace, Principal of 
King’s College; Sir Edward Clarke, Solicitor- 
General; Professor Warr; Professor Hudson; 
Mr. C. W. Bourne, Head Master of King’s Col- 
lege School; Mr. W. Anderson, LL.D., Director- 
General of Ordnance; Sir Hugh Beevor, Bart.; 
the Rev. H. White; Dr. Curnow; Professor 
Robinson. About 120 sat down to dinner. In 
proposing the toast of the evening, Bishop Barry 
dwelt upon the prosperity of King’s College and 
its resources, and expressed his strong opinion 
that the time had come when there should be a 
University of London not only to examine, but 
also to teach. In responding, Dr. Wace, after 
welcoming Dr. Barry back to England, dwelt 
strongly upon the necessity of a fusion between 
University College and King’s College, and the 
necessity of each College being represented upon 
the Senate of the University of London, and 
having the power of conferring degrees, He 
alluded to the very rapid strides made by the 
College in different departments, especially in 
that of electrical engineering, towards the esta- 
blishment of a chair, in which Lady Siemens had 
contributed the munificent sum of £6000, and 
Messrs, Davey and Paxman had also largely 
aided. The Clothworkers’ Company had also 
contributed £1000, and Dr. Wace expressed his 
hope that other City Companies would see their 
way to assist. In responding for the guests, Mr. 
Preston, the Past Master of the Carpenters’ Com- 
pany, promised to do all in his power to further 
this object, 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 





Application for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

19th April, 1890. 

5976. Foor VeLocirepes, A. J. Boult.—(J. C. Demaret, 
Fra nce. 

5977. Srove Grates, O. Wright and J. Mackinlay, 
London. 

5978. Vans for 
London. 

5979. Boiters of Kircuen Rances, J. B. Petter, 
London. 

5980. Hor CLosers, H. Crane, London. 

5081. Dress Suspenpers or Evevarors, H. M. Knight, 
London. 

5082. Time Inpicator, &c., A. Pullan and W. Spence, 
London. 

5983. Watcn Penvants, F. G. Faxon, Londun. 

5084. Rupper Tires for Bicycites, B. J. Edwards, 
London. 

5085. Sereep RecuiatinG Puivey, B. J. 
London. 

5v86. Compounn Tap, C. L. Jackson, London. 

O087. MANUFACTURE of PERAMEULATORS, Ii. 
London. 

5988. Puates and Moux.pines for Inscription, T. 
Kendrick, Birmingham. 


Removinc Furniture, G. Masters, 


Edwards, 


Voigt, 


21st April, 1890. 

'089, Hotpers for Serviertes, F. Fidler, Sheffield. 

0). Construction of Foor-sroois, T. Wilson, Bir- 
mingham. 

5001. FrepinG Fuet to Furnaces, J. W. Claridge, 
London, 

002, FLuip-riGHT Joints for Pires, J. Newton and 
D. A. Quiggin, Liverpool. 

5003. Taste for GLass Cutrine, J. Webster, Bradford. 

504. Formation of Letrers for Siens, R. F. Smith, 
London. 

5. Wasn-out Ciosets, J. H. Goodman, Reading. 

). ELectric INCANDESCENT Lamps, W. B. Sayers, 

Putney. 

5007. REVERSIBLE STEAM Encine without VALVe Gear, 
W. Newlands and N, Adair, New Cathcart. 

5008. Evastic GLove, W. Brown, Sheffield. 

59, Scorinc Pork, W. Cole, West Cowes. 

6000. House Connections for ELectric Mains, W. H. 
Scott and L. Paris and Scott, Norwich. 

6001. Assistinc the Riper of Tricycies, T. Nurse, 
London. 

6002. HoLpine Keys in Raitway Caairs, J. Simpkins, 
Reading. 

6003. CLip HoLperR and Winpow Bracket, W. Potter, 
jun., London. 

6004. Sash Corp Macuines, R. C. Fisher, London. 

6005. ELecrric Lamp Apsuster, G. H. Sayer, London. 

006. WasHING Macuines, E. Sullitoe, Halstead. 




















6007. FasTeNeRS for GLoves, W. March, London. 
6008, Direct-actinG Sream Pumps, D. Guelbaum, 
Glasgow. 





6000. Coat ScuTTLe and Cinper Sirter, I. M. Black- 
wood, London. 

6010, Bieyeie, J. F. Marshall, London. 

6011. MeasurinG Corn, C. Broad, London. 

6012. Titi, R. Melhuish, London. 

6013. Apraratus for SreeRING Boars, T. B. Heathorn, 
London, 

6014. ReauLtatinc the Heicur of Seats, G. Clulow, 
H. T. Musto, sen., and H. T. Musto, jun., London. 
6015. Gas or Vapour Motor Enornes, J. H. Hamilton, 

London, 
6016. Game, A. Meili, London. 
6017. Device for TRANSMITTING Motion, O. A. H. Rau, 
London. 
6018. Buinp Rouvers, H. Brecknell, London. 
6010. Lamps, H. J. Carter and J. Aynsley, London. 
6020. Distrinutinc Grounp Bait, A. Renaud, 
London. 
6021. Rirves, A. V. Newton.—(4. Nole!, France.) 
6022. MARKING OvT Tennis Courts, J. Davies and 
W. A. Lioyd-Davies, London. 
6023. CoaTiInG Fabrics with InpIA-RUBBER, A. M. Hart, 
Manchester 





6024. Brakes for Tramway Cars, T. Bowler, 
London. 
6025. Pume Gear, G. Fletcher, London. 





. MusicaL Toy Cart, F. W. Hochheimer, London. 

027. MerHop of Fastenrne Meat Lasen, D. Campbell, 
London. 

6028. PHotoGRapHic Opsectives, P. Rudolph, London. 

6020, PHotoGrarHic Opsectives, E. Abbe and P. 
Rudolph, London. 

60230. Macuines for Currinc, &c., MeTALs, R. Picard, 
London. 

6031. VaLves, P. Conway, London. 

6032. ELecrric Heating Apparatus, M. W. Dewey, 
London. 

6033. Friction CLutcHes or Couptines, C. Fornander, 
London, 

6034. AiR BaLtoon Venice, A. J. Boult.—(4. Levi, 
Servia. 

6035. Oven Licuts, G. 8. Baker, London. 

6036. INVALIDsS’ Beps, A. J. Boult.—(0. Schubert, Ger- 
many.) 

6037. ELECTRIC 
London. 

6038. RoLiers for Buinps, 8. Hartshorn, London. 

6039. Rotary Steam Enornes, H. H. Lake.—(B. Beck 
and ©. CL. Hartung, United States.) 

6040. VeHIcLe Seats; H. H. Lake.—(J. F. Goodrich, 
United States.) 


Raitway VeuHicLes, M. W. Dewey, 
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6041. Utitisation of Execrrica, Enercy, 
Dewey, London. 

6042. COIN-FREED APPARATUS, J. Grayson, London. 

6043, SypHons, E. A. Meyer, Manchester. 

6044. Hicu-speep, &c., Encines, W. T. Lord, London. 

6045, Propuction of GLove Stretcuers, M. Turnor, 
Birmingham. 
6046. MANUFACTURE 
Pointon, Liverpool. 
6047. MANUFACTURING 
Pointon, London. 
6048, MANUFACTURING ALKALINE SILIcaTEs, J. Pointon, 
Liverpool. 

6049, Macuine for Curtine Curse, &c., A. Orange, 
Birmingham. 

6050. PROPELLING VessELs, J. S. Morton, London. 

6051. Cookinc Urensit, H. Chadwick, London. 

6052. Joints for SrectacLe Frames, &c., B. 1. Price, 
London. 

6053. Makine Casks for ALE, &c., E. Moore, Bir- 
mingham. 

6054. Steam Generators, R. Cunliffe, Manchester. 

6055. PREVENTING SMOKE in Furnaces, E. Cockerill 
and Son and T. Cockerill, Manchester. 

6056. SirTer for Coat or Cinpers, T. Bradley, London. 

6057. Curtine, &c., TexTILE Fasrics, J. J. Story, 
London. 

6058. SLATEs, G, Scott, Glasgow. 

6059. HEATING, &c., FEED-WATER, A. MacLaine, Belfast. 

6060. FLurmp Pressure Repucinc Apparatus, J. D 
Churchill, London. 

6061. HaNDLEs for Cycies, J. C. Meyers, Dublin. 

6062. PREVENTION of SEA-sICKNEss, F. E. Coe and G. C. 
Turnbull, Ilford. 

6063. Fastenines for Windows, W. H. Silcock, Barrow- 
in-Furness, 

6064, PRopeLLers for Toys, &c., E. B. Phillips, near 
Grantham. 

6065. Desrroyinc Rapsits, &c., H. Williams, Man- 
chester. 

6066. DeveLorers used in Puotocrapuy, B. Jumeaux, 
Manchester, 


M. W. 






of ALKALINE Sixicates, J. 


ALKALINE ALUMINATES, J. 











6067. SNARLING Motion of SeLr-actinc Muues, W. H. 
Kershaw, Halifax. 

6068. Locks and Keys, W. L. Wise.—(F. G@. Stark, 
United States.) 

6069. Lire-beLT, H. Cooper and F. J. Stinchcombe, 
Bristol. 

€070. Morors, J. Sturrock and G. D. Macdougald, 
Dundee. 

6971. Preventative for Quinsy, &c., D. Francis, New- 
vort. 

wore, AvtTomatic Eraser Protectors, A. F. G. Daniels, 
Walthamstow. 

6073. Siipe Vaxve, E. Storch, London. 

6074. Keepinc Manes of Horses in OrpeR, H. Benn, 
Bradford. 

6075. Aeration of Yeast, F. M. Maynard, South- 
ampton. 

6076. CLEANING Boots, E. W. 8. Deane, London. 

6077. Musicat-Boxes, C. A. Roepke, Manchester. 

6078. ApveRTIsiING, 8. Cooper and J. Hardcastle, 
London. 

607". Topacco Pires, R. Elliott, Newcastle-on-Tyne. 

6080. Fivrer, J. W. Ward and C. Griffith, Folkestone. 

6081. RerLectinG Orvects in the Backcrounpb, W. 
Weir, Stirlingshire. 

60682. DistrinuTinG and CoLLectinG 
J. E. Waller and E. Manville, London. 

6083. ELectrric Proputsion of Tramcars, J. Gordon, 
London. 

6084. Stoves or Ranges, T. Williams, London. 

6085. AERIAL Navication, E. M. Capitaine, London. 

6086, Suproktinc Winpow Saswes, E. W. Edwards, 
Sutton. 

C087. PLANIMETERS, J. Goodman, London. 

6088, Kitns, E. Brook, London. 

6089. DiscHarce Apparatus for Tanks, J. Eckersley, 
T. Calvert, and W. H. Tipping, London. 

€000. Disposinc of Nicotine in Pires, H. E. Griffiths, 
Newport. 

(091. Suprort for the Arm, N. Lihou, London. 

6002. RoTaRY Steam Enaines, P. Jensen.—(s. S. Stout 
and H. G. Underwood, United States.) 

6003. PuHorocrapaHic CAMERAS, J. Merritt and W. E. 
Spencer, London. 

6004. FounTatn Pens, A. B. Hyde, London. 

005. Fietp Service Cycie Carrier, &c., L. Edye, 
London. 

6006. Houper for PackaGes, 8. E. 8. Spencer, London. 

6097. ApprRessiInc Macuines, C. A. Day.—(W. P. 
Bovsall, Canada.) 

6008. Street Car Morors, W. E. Prall, jun., London. 

6099. Dryinc and IRoninG Macuines, A. J. Eli.—(A. 
Choteau, sen., France.) 

6100. Evecrric Macnines for Covering Wire, J. 
Scott and F. E. Davis, London. 


EvectRicity, 





6101. Distrisutinc, &c., Licut, G. Castagnino, 
London. 
6102. Preservinc Fiesu Foop, W. 8. Simpson, 
London. 


6103. Domestic Fire ExTinGuIsHER Apparatus, T. R. 
Douse, London. 


6104. BREECH-LOADING OrpNaNcE, A.  Victorin, 
London. 

6105. PorTABLE BLACKING Stanps, G. W. Browne, 
London. 


6106. VaLves for Stream, &c., Encines, J. C. Wood 
and C. F. Housten, London. 
6107. Evaroration of Brine, J. C. Mewburn.—(C. €. 
Peck, United States.) 
6108. SELF-LAUNCHING 
London. 

6109. SHeLLinc Maize, W. Foster and Co.—(L. Piaf, 
Buenos Aunres. 

6110. CompinG Fiprous MATERIALS, E. de Pass.—(/. 
Tus, France.) 

6111, TuBULAR BoiLers, D. Drummond, London. 

6112. Suips’ Propeviers, F. H. White, London. 

6113. Gas and Oi, Moror Enoines, N. A. 
London. 

6114. Locks, J. J. Deal, London. 

6115. Mactinery for Dressinc Skins, C. A. Brown, . 
London. 

6116. AUTOMATICAL ADVERTISEMENTS, H. V. 
London. 

6117. CHatr Backs, F. A. Oetzmann, London. 

6118. TaBLes, F. A. Oetzmann, London. 

6119. PerMANENT Way of Raitways, H. H. Lake.— 
(CM. W. Oliver, United States.) 

6120. ELecrricat Distrisution, C.J. Kintner, Londen. 

6121. Apparatus for the Recerpet of Corn, H. H. Lake. 
—(W. Gray and C. Soby, United States.) 

j BREAKING-UP Spices, H. N. Watrous. London. 

Vevocirepes, H. H. Lake.—(J/. Quinson and F. 
Lamy, France 

6124. MANHOLEs for ELectric Conpuits, J. F. Munsie 
London 

6125. Conpuits for ELectricat Conpuctors, J. F. 
Munsie, London. 

6126, ELectric SIGNALLING APPARATUS, R. D. Radcliffe, 
London. 

6127. TREATMENT of Ramie, A. H. Norman, London. 

6128. Pickine Up, &e., Cut Corn, J. Cook, London. 

6129. CRUSHING Ore, G. J. Smith and T. H. Tregoning, 
London. 

6130. Trusses, A. J. Boult.—(L. S. Sinith, Canada.) 

6131. Sream Conpensers, W. P. Thompson. — (L. 
Schulte, United States.) 

6132. BottLes, T. G. Whaite, Liverpool. 

6133. PorTABLE ENGINE for CoLuienies, A. Schausten, 
London, 

6134. Game, J. E. Farrow, Manchester. 

6135. Prorectinc the Eves whilst Reapine, J. E. 

rrow, Manchester. 

. CONDENSING GASEOUS or LiquID SuspstTances, J. 
Klein, London. 

6137. Ratsinc and Lowerinc Siipinc Frames, §. Pitt. 
—(M. and B. Barnett, Victoria.) 

6138. SHapes for Lamps, 8S. Clarke, London. 

6139. Mrcuanism for TRANSMITTING PoweR, G. F. 
Evans, London. 

6140. Raitway Car-TrRucKs, W. S. G. Baker, London. 

6141. Water Gavces, J. A. Hopkinson and J. Hopkin- 
son, London. : 


Suip’s Reruce, H. Vicars, 


Otto, 


Chew, 






















23rd April, 1890. 
6142. Lerrinc-orr Motion of Looms, J. Walker and G. 
Lowe, Manchester. 
6143. PRESERVATION of Maps, &c., 8. P. Read, London. 
6144. ADVERTISING on NEWSPAPERS, A. R. Waddell, 
Kidderminster. 
6145. RoastinG Corree Bernigs, G. O'Brien, London. 
6146. Jacquarp Macuines, A. 8. Crossley and C. 
Holden, Manchester. 
6147. GLazine Structures, A. Drummond, Glasgow. 
6148. Wartcues, J. B. Garnier, Manchester. 
6149. Betting, J. K. Tullis, Glasgow. 
6150. Drivinc Bicycies, &e., J. 
McConechy, Glasgow 


Wilson and J. 








6151. Domestic Stoves and Frrepiaces, W. Clark, 
London. 

6152. Automatic Damper AppaRaivs, T. Andrews, 
Sheffield. 

6153. Fastener for Ties, G. Wilde, Dublin. 

ol CLEANING Cotton SEED, &c., G. H. Croker, 


Liverpool. 
6155. Removau of Fipre from Corron Seep, G. H. 
Crocker, London. 





6156, ELectrican Switrcn, G. Schultz, London. 
6157. Castors, H. Darwin, Glasgow. 





6158. HANGING 
Norwich. 

6159. MEMORANDUM Cases, C. V. Forest, Glasgow. 

6160. ADVERTISING, C. E. Butcher, Colchester. 

6161. Linincs for Putp Borters, R. N. Redmayne, 
Newcastle-on-Tyne. 

6162. ‘‘Frog” for Sworp ScaBBarps, H. T. Marsh, 
Dorchester. 

6163. Craters, &c., for RatLway Lines, T. H. Howard 
and G. R. Young, Charlton. 

6164. CoupLincs for Wacons, T. R. Brown and W. H 
Evans, Bilston. 

6165. Canopy BEARABLE HANDLE, 
London, 


CaRRIAGE Doors, W. F. North, 


W. S. Streat, 











106, Burron Unrastener, A. Donald, Dundee. 

sl67. ScREW-pown ANTI-FRICTION Stop Cock, G. W. 
Dodwell, Shrewsbury. 

6168, Srraimine, X&e., 
Gully, Bristol. 

® Bevrine for Driving Macurery, J. Blackwood, 

ilasgow, 

0. Re-siockine Cioran, 

on and S, 


Window BLIND Corps, S. M. 





A. J. Boult.—(H. Hutchin- 

J. Moore, Canada.) 

1. C. Montgomerie, London. 

Inokeastinc VoLtume of Sonorous VisRations, 
R. Hope-Jones, Liverpool. 

6173. Rerropuction of Drawtnes, &c., W. P. Thomp- 
son. —(R. Sanson and A, Wilbaur, Belgivm.) 

6174. Door Kxors, W. Thomson, London. 











Castors, W. Thomson, London. 
Harvest Biypers, G. Barker.—(L. M. Jones and 
J. Wedlake, Canade.) 
6177. Seconpary Barreries, G. Barker.—(H. Wood- 


ward, Canada.) 
6L7S. Ore Vapourtser, J. P. Bayly. 
States.) 


(E. Ralph, United 





6179. CLloraes Prix, J. P. Bayly.—4&. Turner, United 
States.) 
6180. Suor, J. P. Bayly. 4G. Alerius, United States.) 


ISL. Prrk Wrencn, J. 
Slates.) 

61s2. Car Courtine, J. P. Bayly. 
States.) 

6183. FLusmine Cistern, F. Widmer and A. Widmer, 
London. 


P. Bayly.—(E. Smead, United 


{J. Toberer, United 


6184. Artists’ Skercumnc Brusu, &c., A. W. Head, 
London. 
6185, ANTI-VIBRATING Sprine, L. V. Litbbe, London. 


OLSe, 
GST. 
LSS. 


Lerrer-boxes, F. Hulbert, London. 

Greennouses, &c., A. A. Overend, London. 

Door Dravucut Protectors, T. Bore, London. 

Gas Burner, R. Lavender, London 

. Borne, &c., Mink, J. Ocvttli, London. 

olgL. Fasreninc Rattway, &c., Raius, J. Hindell, 
London. 

6192. Compinep Ru ce, 
OPENER for ADVERTISIN 





Knire, and Lerrer 


Parer 
H. Osborne, Londen. 









6193. Sappies for Vevocirepes, A. V. Spratley, 
London. 

6194. Rattway Cuarr, W. Deer, London. 

61%. Bivue CoLourinc Marrer for Cortox, S. 8. 
Bromhead.— (Die Chemische Fabrik Griinau, Landshost 





and Meyer, Germany.) 
6196. GLazep Bricks and Ties, W. R. May, London. 


6197. Marcn-Boxes, S. Bott and A. Bonehill, Bir- 
mingham. 
6198. Fruir Picker, W. W. Horn. (MH. Caldiell, 


United States.) 

6199, Wasuine Fiurp, A. W. Curtis, London. 

6200, CLAMPING Stanp for Dritiinc Purposes, J. Bray, 
London. 

6201. Truck for Lirtine 
Boultbee, London. 

6202. ELecrrotytic Process for BLEACHING 
&c., 8. Stepanew, London. 

6203. MEASURING Spreep of Vessets, E. C. Sonnet and 
J. E. Gombault, London. 
6204 Macuine for APPLYING 

Augwin, London. 
5205. Bany Jumper, A. Schaefer, London. 
Tusinc Pees for Srraincep Iystruments, J. 
Edwards, London. 


Heavy Weicats, F. R. 


Faprics, 





Host H. 


CovurLines, 








62.7. Forminc Green Sanp Cores, D. Cameron.- 
(CW. Slerrit, United States.) 
6208. Rice, &c., Mitts, D. Cameron.—(N. Tilton, 


United States.) 





#209. Toy, E. Boulton, London. 
6210. Beatine, &c., Eous, J. Williams, London. 
211. PLayine Carps, H. Simpson, London. 


6212. Carpet Sweerers, R. Haddan.—(The Bissell 
Carpet Sireeper Company, United States.) 

6213. COLOURING and MARBLING Parer, H. J. Haddan. 

. Applemans and L. Tiblaut, Belginm.) 

6214. Exsipitinc Articies, R. W. Boyd, London. 

5. Taps, F. Walter, London. 

6. Extractinec GoLp or PLatinum from their Orgs, 
Cc. T. J. Vautin, London. 

6217. Propucixe ComMBUSTIBLE 
Encines, 8. Griffiv, London. 

6218. Boots and Saogs, J. W. Jones and E. K. Bridger, 
London. 

6219. Venticatine Hats, G. Robinson and 8S. Edwards, 
London. 





Gas for Gas Moror 











6220. Yeast, H. H. Lake.—(4. Joergensen and A. 
Bergh, Swealen.) 

6221. MeasuRInG Oraque Bopies, J. W. Lovibond, 
London. 

6222. MecHANICcAL ApvertisinG Arraratus, E. P. Bird, 
London. 

6223. GaLvanic Batteries, M. Ancizar.—(K. Z. Bayon, 
South America. 

6224. Horsesuors, H. H. Lake. —(L. Felic and 


—(Consorts, Siritzerland. 


24th April, 1890. 


%. Avromatic Simpcex Sypaoy, T. Street, London. 

SprspLe Bousters for Rinc Frames, |. Walsh, 

t Gorton. 

BaTuine the Pararysep, &c., S. A. K. Strahan, 

rthampton. 

. Povtsarsc Boss, 8. Timings, Birmingham. 

6229. ConstRucTiION of Loom Pickers, I. N. Ainswerth, 
London. 

6230. Winpinc Macutnes, R. 
Hebden, London. 

6231. Kitws for Harpeninc Porrery, A. Fielding, 
Longport. 

6232. SeLr-LUBRICATING WHEELS and AXLes, T. Row- 
botham, Stockport. 

6233. SterEoscores, A. Pumphrey, Birmingham. 

234. Macurnes for Frixisninc Boots; &c., T. Gare, 
London. 

235. Fire-Licuters, J. and P. Hey, Bradford. 

Storace Evectric Batrery, A. J. Jarman, 

London. 

237. DisPENsiInG with the 
Lines, T. Jones, Aberavon. 

238. Feepinc Lerrerrress, &c., PRintinG MACHINES, 

A. Pallister, Leeds. 

i ASCERTAINING the Distance of any Opsect for 
PHOTOGRAPHIC Purposes, H. M. Hastings, London. 
6240. Permanent Way of Raitways, &c., J. Cleminson, 

London. 
i241. Supports for Suetves, L. 
Musi 










and J. Harling and F. 











Use of WeicnTrep Sasa 











T. Scherf, London. 
Tyre-writer, W. Reynolds, 





2 AUTOMATIC 
London. 
3243. CLack Boxers, C. Fouracre, Wiltshire. 







0244. Krtcnen Tasie for Pastry Cooks, T. M. Cannon, 
London. 
245. TREATMENT of Sewace, C. G. Moor, London. 
eENTION of INcRUSTATION in Borers, C 








Bonné.—(H. Bender, jun., Wister, and G. A. 
Reinhard, Ger : 

6247. Prorocrarnic Necatives, C. R. Bonne.—(E. 

Casal, Frenee.) 

D Tea Urns, H. Dawes, London. 

249. CoupLines for Ramtway Cars, M. H. Hurrell, 
London. 

3250. Makinc Warps, W. T. Glover and W. E. 8. Garde, 

alford. 

1, Cuimptnc Apparatus, T. Abell, London. 

2. Firrerinc Water, J. Longshaw, Manchester. 
Mitk Cans, J. 
London. 

6254. SuipLess Bittiarp Cussion Biock, H. Walder, 
London. 

6255. Breakinc Gear for Horses, 8. 
London. 

; ANTHRACITE Gas, T. 











Preston and J. Richardson, 


F. Galvayne, 








D. Rock, London. 
F. 


257. CorN-operaTING Macuines, C. A. Roell, 
London. 
6258. Fisisinc Worstep, &c., Farrics, J. Kirk and 


B. Lee, London. 
626%. GLAZING GREENHOUSES, J. Makepeace. London. 
_. SELF-FEEDING O1r Reservoirs for Lamps, J. 
2¥ 








wis, London. 
6261. Lupricator, G. Andrews, London. 








262. Sarery Bars for RAiLWAY SiGNALLING APrara- 
rus, J, P. O'Donnell, L. A. Timmis, and W. Smith, 

ondon, 

. GRINDING or MIXING 

wrance, London. 

- CaveuLaATING Macuines, J. P. Lidstone, London, 

. Door-cLosinc Apparatus, C. J. Orr, Glisgow. 

. Evecrroiysis, J. Marx, London. 

6267. Connectinc Evecrricat Coxnpuctors, J. Mars, 
London, 

i208. Treatment of Seep before 

W. Meliwaine, London. 

. Guipine Gasnoupers, G, T. Livesey, London, 

. Fine-Licuters, J. Aytoun, London. 

. VeLocurepes, O. Macarthy, London, 

272. Cieers for Hotpina Rores, L. W. 
London, 

W773. ConrROLLING Liquips, H. Borner, Germany. 

274. Covourntine Marrers, ©. Imray.—(The Farhirerke 

cormals Meister, Lucius, and Bruning, Germany.) 

5. Recovering Siupge, HH. Simon. — (CC. Ludvig, 

rmanw.) 

. Mountine Guns for Firine at Hicu ELevations, 

T. English, London. 





Macuines, T. and J. R, 








Exrractine OL, 











Shelden, 








i277. Foresiauts for Fire-arms, F. W. Haddan and 
HH. H. Slade, London. 

6278. Huss of Vevocirepes, &ec., J. E. Dowson, 
London. 

6279 Scravine the Carcases of Pras, M. Treschow, 
London. 

6280. Fixing ORNAMENTS on Bepstreaps, E, Peyton, 
London. 


6281. Twist Lack Macuines, H. Redgate, London. 
6282. CHarcing Coke Ovens, R. de Soldenhoff, 
London. 
25th April, 1890. 


6283. Taps, A. Halewood, Liverpool. 

6284. Taps, A. Halewood, Liverpool. 

6285. Vatves of Steam Encines, HT. W. 
Bayliff, Liverpool. 

6286, Fasteners for Wixpows, 
Liverpool. 

287. Boors and Suoes, J. Milnes, Hudderstield. 

. Domestic Fire-rcaces, W. H. Tanner, London, 

., Loosr Reep Looms, J. Gregson, Preston. 

. Apvertisine, C. E. Butcher, Colchester. 

6291. House and Cruising Boars, F. W. Hayward, 
Norwich. 

6292. WATER-BOTTLES and Fiasks, H. F. 
London. 





and T. D. 


&e., J. T. Martin, 











Weo igate, 


6293. Apparatus for Corkinc Borries, W. Dutton, 
Liverpool. 
6294. PHoroGRarpHic Dark Siipes, W. H. Stacey, 


Sheffield. 

#6205. Lockinc Screw Locks, H. Pullar, Glasgow. 

6206. Cross-cuUTTING [RON or Steet Bars, J. and H.W. 
Smith, Glasgow. 

6207. CLeanine Rags, &c., W. Gillespie, Glasgow. 

EXTINGUISHING Fires, H. T. Baker, London. 

620. New Toy, W. J. Hearn, London. 

6300. CapsuLING Macutnes, W. A. Morley and M. Pletts, 
London. 

M. Prorector for 
Brighton. 

6302. Hyprautic Vatves, A. H. Tyler and J. 8. 
de Vesian, London. 

6303. TemeLe Mountines 
Bradford. 

6304. OPERATING 
Bradford. 

6305. Axte for Venicies, 
California.) 

6306. Connectinc Tuses, G. W. Pridmore and H. M. 
Richards, Birmingham. 

6307. Ho-pinc Gear for Saips’ Boats, W. Armstrong, 
Stockton-on-Tee: 

6308. InK Botries, A. E. Dain, J. 
Everson, London. 

6300. MetaLiic Musica 
Greenwood, Darwen. 

6310. LetreR Rack and Cacenpar 

Rhodes, Birmingham. 

1. Cans and other Venicies, R. Garroway, Glasgow. 

. Fenpers, T. Kendrick, Birmingham. 

. REVERSIBLE GARDEN TooL, W. Briggs, Royston 

- Lerrerep Siren, A. E. Brayshay, Leeds. 













6208, 





Bituiarp Cues, J. M. Meech, 


E. de 


for Weavine, J. Bentley, 


Savuttte Dror Boxes, J. Bentley, 





A. Fahie.—(?. tte 


Some 





H. Roney and J. Q. 
Wixp Ixsrraumemts, T. T. 


ComBINED, J, 8. 
















MANUFACTURING Steen, 8S. Fox, London. 
W. Hornish, United 


Arparatus for Rattway Cargiaces, 
London. 

F. Crisp, Birmingham, 
Stream Encines, X&c., A. Scott, 





321. CONTROLLING 
London. 

; Sroprerine Bortces, A. J. Boult. (— Haselhorst 

the firm of Vouel and Schlegel, Germany.) 

. Apparatus for Consuminc Smoke, T. T. Vernon, 
Liverpool. 

6324. HAMMERS 
London. 


6325. 





OrerRaTeD by Sream, A. 





», Gooch, London. 
. Evecrricity Me 
. ADDING MACHINE 
| 6328. CLEANING ARTIFIC 
London. 

| 6320. Weicuinc Fish on Fisuine Rops, A. Merrick, 
| London. 

6330. Locks, T. Ayliffe, London. 





rs, E. Batault, London. 
E. E. Witter, London. 
4AL Teers, A. and R. Merrick, 















6331. ReecuLatinc Music Stroois, G. Clulow, H. T. 
Musto, sen., and H. T. Musto, jun., London 

6332. Moun ; STerReotyre P rates, R. T. Billing, 
London. 

6333. Propuction of Macnesic OxycHLonipe, F. M. 


Lyte, London. 

6334. BrReecn-LoaDING GuNs, H. Schneider, London. 

35. Toy, E. Edwards.—((. Bach, yland.) 

i. BREECH-LOADING Guns, C. Holmstrom, London. 

of Acips whilst 
MattinGc Bar.ey, W. Paterson, Glasgow. 

6338. PReraRiInG MALTED Sweet Foops, W. 

asgow. 

. Harness MAKING, F. Searles, London. 

340. Manvracture of Fev_t Harts, W. J. Taaffe, Man- 

chester. 

6341. Inpicatinc Sponce of Dovcen, A. F. Garrood, 
London. 

6342. MAKING 
London. 

6343. Strerinc Toy Snips, H. Reason, London. 

6344. Pressinc TRAVELLING FLEECES of Woot, I. 
Singer and M. W. Judell, London. 

6345. AXLE Skerns, J. J. Schadt, London. 

6346. SoLvuBLe ALIzaArIne Compounp, The British 
Alizarine Company and D. C. Bendix, London. 

6347. Drivine Bet, H. H. Lake.—(J. A. J. Schultz and 
B.C. Alvord, United States.) 

6348. CoLouRED Paper, H. H. Lake. 
and C. EB. O Hara, United States.) 

. Dritt Grixpine Macuuines, A. G. Brookes.—(M. 
P. Higgins and C. H. Morgan, United States.) 

6350. Desks, C. G. Goord, London. 

6351. Givinc Motion to the Hackies of Hackiinc 
Macuines, H. Sloan, London. 

6352. Cuttinc or Puncuine Toor, C. A. Chapman, 
London. 

6353. Knitrinc Macutyes, 8. H. Cole, W. 
and D. de Mouzilly, London. 

6354. Steam Enornes, P. W. Willans, London. 

6355. Soap, A. E. Webb, London. 


26th April, 1890. 
. Buttons, E. P. Cowcher, London. 
57. CENTRIFUGAL Governors for STEAM 
H. G. Brain, Herefordshire. 
6358. Carney Tors, T. A. Meggeson and J. Hadfield, 
Middlesbrough. 
6359. Sections and Forms of Iron Raixs, H. J. Peddie, 
Edinburgh. 
6360. WHEEL PLovcus, C. Bollé.—(M. Moser, Germany.) 
6361. Doors, C. D. Miller, Newcastle-upon-Tyne. 





Suits 





. PreventinG the DeveLormMeN 








Paterson, 











Fiat Coitep Sprincs, G. Kelly, 


(J. H. Carpenter 


8S. Dobson, 





EnNaines, 








THE ENGINEER. 








| «407. 





May 2, 1890, 











2. Locks and Larcues, G, Salter and H, 'T. Trub- 

shaw, Birmingham. 

%. Box, H. W. Seyd, Londen, 

. Epucationan Arpuiances, J. Ferguson, Chester, 

. Tarcers, W. P. Jones, Birmingham. 

. Rercecror, J, Lochhead, Hudderstield. 

6367. Fasrenina Lapies’ Dresses, M. Thomas and E, 
James, Lydney. 

636s, CLEANING Corron Seep, H. 
Liverpool, 

ose. Lininc for Vesseus used in Makino Parenr, C, 
Kellner, Mancheste: 

6370. Suprortina TRAMWAY 
Darlaston. 

63871. Preventing Smoke in Furnaces, 8S. Bamforth, 
Manchester. 

872. Mepicat LNpuction Coins, G. Cohen, Manchester. 

. Fixep Tusutar Sream Botiers, E.G, Vonhof, 
Glasgow, 

6374. Evevarep Rariways, E. W. Ives and G. Parker, 
London, 

. Steam Enuineés, J. E. E. Greaves, Manchester. 

Rattway Cuatrrs, W. J. Sutor, London. 

. Peactnc Deronators on Rais, &e., C. W. Bar- 
tholomew and J. W. Ward, Barnsley. 

87S. Horsesnors, T. Murphy, Barnsley. 
- Turust Brarines 
Moverley, Barnsley. 
6380. SHarrenrne Miners’ Pres, C. W. Bartholomew, 
Barnsley. 

O38L. Winpow-siinp Rou ers, W. G. Honey, Barnsley. 

6382. Srorine Liqguip under Pressure, R. Haddan. 
(J. Fayoaga y Azcona, Spain. 

6383. Buck ies, E. Marx, London. 

PLayine Carns, H. L. Hook, Liverpool, 

385. CLEANING Smoorwine TRons, F. Tutty and E. 
Aspinwall, Liverpool, 

i386. Mancracture of Lace Fans, C, Detre and J. K. 
Fletcher, London. 

Fans, 8S. H. Webster, London. 

Ferre e, J. H. 8. May, London, 

tExectTRic Moror, A. Blattner, London. 

Bixnpine Harvesters, E. Evans, London. 

H301, Eoa Oreners, J. West, London. 

oge2. Sarery Fuses for Evecrric Currents, 0. 
Bhithy, London, 

6803, Rereatine Fire-arms, K. R. Milovanovitce-Koka, 

»vndon, 

. Propuerse Caramer Mat, L. Ramesel, London, 

%. Carp Case and Game Counters, J. W. Palmer, 

mdon, 

i806. Manuracture of Rines, X&e., G. 

London. 

. Treatment of Sewaae, F. B. Hill, London. 

's. Steam Generators, G, Diirr, London, 

300. REVERBERATORY FurNaces, J. von Langer and 
L,. Cooper.—(@. Pietzha, Austro-Hengary.) 

6400. Recurerators for Furnaces, J. von Langer and 
L. Cooper. ((. Péetsha, Austro-Heegary.) 





O86. 














G, 





&e., Croker, 





Raus, A. Dickinson, 














R. 





for PROPELLER SHAFTS, 
















T. 


F. Simonds, 














(401. Foupine PeramBuLators, J. rtin, London. 

402. Fouping Packine Case, G. C. Downing.-4(/. B. 
Geneste, France.) 

6403. CaNDLE-HoLDERS, J. Cizek, London. 

404. AXxte and other Bearines, G. F. Simonds, 


London. 

405. Taps or Cocks, F. Breeden, London. 

406. Warer-wasre PrREVENTERS, F. 
London, 

Gas Enoines, H. T. Dawson, London. 

6408. Braces, W. Rothschild, London. 

400. ArtiviciaL Teeru, A. E. Ash, London. 

410. Tir Wavcons, J. W. Alfred, Canada, 

411. Portrasce Taste, L. N. Loob.-(H. Lehmann, 
treveatne.) 


6412. Frames of Glove Purses, J. Kershaw, London, 


S. Streeter, 








| SELECTED AMERICAN PATENTS. 


Tay lor, | 


Sruppep Coverine for Fuoors, J. Bilbie and W. | 








From the United States’ Patent Office Oficial Gazette. 


421,418. Means ror Surpiyinc Compressep Arr To 
Motors, @. J. MeCurten, Kansas Cita, Kans., and 
McNally, Kansas City, Mo.—Filed Auquat 


Clain.—() In combination, a motor tank provided 
with a removable shoe, the latter having a series of 
valved openings therein, a main supply pipe, a branch 
pipe provided with a nozzle extending upwardly into 
the path of the shoe, and a valve in the branch pipe 
controlled by the moving motor, substantially as set 
forth. (2) In combination, a motor tank previded 
with « shoe extended along the path in which the 
motor moves and provided with a series of valved 
openings in its bottom, a main supply pipe extending 
along the track, a yielding nozzle connected with the 
supply pipe and projecting upwardly into the path of 


(421418 











‘ 





\ 


the shoe, a valve to admit air to the nozzle, a lever to 
operate the valve, and a tripper on the motor to 
operate the lever, substantially as set forth. (3) In 
combination, the tank on the motor, the main supply 
pipe along the track, the yielding nozzle consisting of 
a stationary and a movable section, a valve to admit 
air to the nozzle, and a cover for the nozzle, substan- 
tially as set forth. (4) In combination, the main 
supply pipe extending along beneath the track, branch 
pipes leading up above the tracks, yielding nozzles on 
the branch pipes, a weighted lever, a valve in the 
branch pipe controlled by the lever, a tank carried by 
the motor, and a shoe portion of the tank provided 
with openings to register with the nozzle and with a 
tripper to engage the weighted lever, substantially as 
set forth. 
421,474. Gas Enatne, J. C. Bechyeld and 
Allegheny, Pa.— Filed July 12th, 1889. 
Claim.—Q) Ina gas engine, the combination with 
the crank shaft, of a power cylinder and piston, an 


421474) 














A. Schmid, 





explosion chamber with valve-controlled passages of 
communication between the same and the power 
} 


—————_. 


= 





D, power cylinder EK, the pistons working 
means for forcing an explosive mixture i 
chamber D, and an igniter controlled by the 1 : 
of the pistons and adapted to ey ‘ 
or near el “= of the stroke 
movement of the piston in the explosion eh: 
as set forth. (3) Ina gas engine, the conn D, 
an explosion cylinder, a power cylinder, a recaitan of 
compressed gases intermediate of the two cyli te for 
valve mechanism for admitting compressed” ‘inders, 
the explosion cylinder during the outward manos to 
of the piston therein, and an igniter operated bent 
a of ee at or near the limit at ha 
ward movement of the piston i se siun ee 
as set forth. . m the explosi n eylinder, 
421,453. Avromatic Cur-orr Vatve, ¢ 
Portland, Oveg.- Filed July BOtA, 18S, 
Clatiu.-—The combination of the eylindey 
seat therein, the steam chest communic 
said seat, the valve seat having 
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= the 
oveme 
lode the tixture at 
limit of Outwa 














Ww. Tremain, 





the piston 
iting wit] 
ports, the valve fitting 








= 

















Wr 


on said seat and having ports adapted to communicate 
with the pines of the seat, the valve stem having a 
stop, the lever for elevating the stem, and the detent 
on the lever for engaging the stop on the valve stem, 
substantially as described. 
421,479. Dynamo-eLectRic MACHINE, Pe W. B. Brace 
Lincoln, Nebr.— Filed Auguat 2th, 1Sso ‘ 
Clan.(i) The combination, with fixed field 
naynets having two or more opposing pairs of fixed 
polar projections wound, one or more, with armature 
coils, of magnetisable masses moving in a plane per. 
pendicular to magnetic force between the opposing 
poten, and successively closing the magnetic circuit 
vetween successive pairs of poles, (2) The combina- 
tion, with fixed ficld magnets wound with maygnetis- 











ing coils having two or more opposing pairs of fixed 
laminated polar projections wound, one or more, with 
armature coils, of laminated magnetisable masses 
moving in a plane perpendicular to the magnetic force 
between the opposing laminated poles and successively 
closing the magnetic circuit between successive pairs 
of poles. 

421,594, Mininc Macuine, M.A. Michales, Allegheny. 

Filed June 12th, 188o, 

Claim.—(1) In a mining machine, the combination 
of a reciprocating drill bar provided with a drill holder 
moving therewith, a shoulder or projection on said 
bar, a circular wedge or screw surrounding the drill 
bar, a spring for operating the drill bar against the 
action of the wedge or screw, and a laterally adjust- 
able carriage or support having said elements mounted 
thereon, substantially as set forth. (2) In a mining 
machine, the combination of a drill bar, a spring for 
operating the drill bar in one direction, an electric 
motor, an annular wedge or screw surrounding the 
drill bar and engaging a shoulder thereon, and a 
system of gearing and countershafts connecting the 














motor and annular wedge, substantially as set forth. 
(3) In a mining machine, the combination of a drill 
bar provided with a drill holder moving therewith, 4 
spring for operating the bar in one direction, a rotating 
circular wedge or screw mounted on the drill bar and 
engaging a shoulder thereon, and a laterally adjust- 
able carriage having said elements mounted thereon, 
substantially as sect forth. (4) Ina mining machine, 





cylinder, and a piston in said explosion ch 

mechanically connected with the power piston through 
the crank shaft and dependent for its operation upon 
movement imparted to it by the power piston, as set 
forth. (2) The combination of the explosion chamber 





e € tion of a drill bar, a spring for moving the 
drill bar in one direction, an arm connecting the spring 
and drill bar, and 2 circular wedge or screw engaging 
a shoulder or projection on the drill bar, substantially 
as set forth. 
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COMPOUND AND TRIPLE-EXPANSION ENGINES. 


In our last impression we referred at some length to 
the report by the Research Committee of the Institution 
of Mechanical Engineers. The report was discussed on 
Friday evening at considerable length by the members of 
the Institution, and for the most part only men well 
qualified to speak spoke. The drift of the discussion 
confirms the views which we have already expressed. 
Whether the performance of the boilers or of the engines 
is considered, the results at every turn are contradictory, 
not only among themselves, but of much that has been 
taught. Speaker after speaker stated that he had in vain 
attempted to deduce any Jaw from the figures placed 
before the meeting, and it is no exaggeration to say that 
these figures simply bewildered Professor Kennedy's 
audience. Certain facts adduced by other speakers only 
served to make the puzzle more complete. All that we 
have said concerning existing ignorance of the thermo- 
dynamics of the steam engine was confirmed; and the 
only deduction that can be drawn is either that heat 
follows no law in its transformation into power in steam 
boilers and engines, or that the governing law has yet to be 
discovered. ‘There is, of course, an alternative, but it can 
only be adopted as a forlorn hope; it is that the figures 
put before his audience by Professor Kennedy are not 
trustworthy. 

Within reasonable limits it would be impossible to con- 
sider fully all the curious points raised. We must content 
ourselves With handling a few of them. We shall take 
first the performances of the Tartar. This is a triple- 
expansion boat, and it will be remembered that Pro- 
fessor Kennedy states that he found in the high-pressure 
cylinder just after the cut-off, 54°8 per cent. of the feed 
in the form of water; in the intermediate cylinder 
there was 50°8 per cent. of water, and in the low-pres- 
sure cylinder near the end of expansion there was 893 
per cent. Professor Kennedy holds that this was an 
impossible quantity of condensation, and asserts that the 
water came over from the boilers as priming. In the 
course of the discussion, Mr. Edwards, as one of the 
Research Committee, said that it came quite as a surprise 
to him that there should have been any priming; none 
had ever been noticed. The relief valves on the 
cylinders never lifted. That the boilers should prime was 
a thing he could not understand ; nor can we. Prefessor 
Kennedy points out that in order to account for all the 
water as steam it is necessary to assume that the boilers 
evaporated 11°23 Ib. of water per pound of coal from 101 deg., 
and from an analysis of the coal and furnace gases he 
asserts that this was more than the boiler could possibly 
have done, and that the real evaporation was about 83 per 
cent. of the apparent evaporation. The balance, or 17 
per cent. of the entire feed, went out of the boilers in the 
shape of priming; not per saltum or in gulps, but so 
quietly and poss cs that only on one or two 
occasions was it noted on the diagrams that there was a 
good deal of water in the indicator. Now let us consider 
for « moment what are the conditions favourable to 
priming. They are dirty boilers, insufficient steam space, 
want of water surface, and forcing. But not one of these 
conditions was present in the Tartar. If our readers will 
turn to page 879, they will find a synoptical table in which 
the results of the labours of the Research Committee have 
been carefully grouped. They will see that the space occu- 
pied by the boilers of the Tartar was very much larger for 
the power than the similar space in the Colchester and 
the Meteor; the water surface was enormously larger in 
proportion—so much larger that while the mean velocity 
of the steam rising through it was 6°28ft. per minute in 
the Fusi Yama, and 86ft. in the Colchester, it was only 
3'43ft. in the Tartar. As to forcing, we find that none of 
the boilers tried was fired so easily. The rate per foot of 
grate per hour was only 11°73 1b., while in the Colchester 
it was 26°11b., and in the Meteor 19°25 1b. If we compare 
the coal per hour per square foot of heating surface we 
have a still greater disparity. There was burned in the 
Meteor’s furnaces *6021b. per square foot; in the Fusi 
Yama, *4871b.; in the Colchester, ‘9871b.; and in the 
Tartar, only “867. The Colchester's boilers evaporated 
7'391b. per foot per hour, and the Tartar’s 4°13 Jb. 
Nothing can have been apparently more favourable to 
quiet steaming, and the formation of dry steam, than the 
conditions obtaining in the Tartar, and yet the steam 
was, we are told, astoundingly wet. There was an excess 
of boiler power so great that one speaker during the dis- 
cussion said that the boat had apparently one boiler more 
than she wanted. If Professor Kennedy is right, then 
priming is due to some occult secret of nature, and all 
that has been said and written as to the best methods of 
preventing it is simply nonsense. We do not assert that 
this may not be the case, for we know only too well that 
the phenomena of priming are little, if at all, understood. 
Be all this as it may, the fact remains that Professor 
Kennedy put before his hearers statements which upset 
all preconceived notions on the subject of boiler per- 
formances. 

It will be seen that the evaporation of these very large 
boilers, worked on the slow combustion system, was 
nominally 11-23 Ib. of water per pound of coal. The coal 
was Welsh of a very superior quality, equal by the calori- 
meter tests to the evaporation of 15°52 1b. from 212 deg., 
while 11°23 lb. at 101 deg. corresponds to 13 Ib. at 212 deg. 
Deducting 18 Ib. from 15°52 lb. we have, say heat equiva- 
lent to the evaporation of 2-5 lb. of water per pound of 
coal available for heating the air and waste. This repre- 
Sents 2530 units, which would suffice to raise 10,630 1b. of 
ar 1 deg., or a little over 24 Ib. from 55 deg. to 477 deg. 
Now, 24 1b. of air per pound of coal is a very ample allow- 
ance. We see then nothing to excite wonder in a state- 
ment that, under these conditions, the boiler evapo- 
_— 11-25 lb. of water per pound of coal; and no 
oot if Professor Kennedy had not discovered more 
be om 5 #5 the feed in the high-pressure cylinder as 
ov he would simply have noted that the boilers 
: ve very efficient. The excessive cylinder conden- 
ation staggered the Research Committee however; and 





they turned to an analysis of the gases for an explanation. 
According to this there passed through the furnace the 
enormous quantity of 82°6 lb. of air per pound of coal, and 
notwithstanding this abundant supply of air, the rate of 
combustion was very slow. Mr. Wilson is a very compe- 
tent chemist, but we are disposed to think that some error 
has crept into his calculations or into his analysis. If his 
figures are all accurate, then we can only say that we 
and most engineers will be puzzled to know by what feat 
of dexterous stoking the fires were kept back while the 
air supply was enormous. We do not for a moment sup- 
pose that the grates were left uncovered. The members 
of the Research Committee on watch would take care that 
nothing of that kind occurred. There is another way out of 
the difficulty, which is, that the temperature of the escaping 
gas was lessthan477deg. Thatisasuspiciously round figure 
So far as can be gathered from the report only one 
thermometer was used at the base of the funnel, and the 
readings of this were said to be fairly constant and to 
average 477 deg. This is a very curious thing. The 
readings in the other ships tested varied considerably 
from time to time with the condition of the fires. It 
will be seen that if the true average chimney temperature 
had been 405 deg. Professor Kennedy’s conditions would 
have been satisfied. An error of 72 deg. may seem very 
large, but it must not be assumed that this is an error 
made by the observer, it would be an error due to the 
locality of the thermometer. ‘There is not perhaps in 
the whole range of physical science a more difficult thing 
to do than take accurately the temperatures in the flue of 
a steam boiler or in a chimney. It varies in every part 
of the section, and for the most part all such observations 
are of very small value. If we are asked to believe that 
the average temperature of the products of combustion 
was steadily 477 deg., and that in consequence the boilers 
must have primed 17 per cent. of the feed-water, then we 
say frankly that we do not believe the temperatures were 
properly taken. If they were, then Mr. Wilson’s analysis 
or the deductions drawn from the analysis are wrong. 
Heavy demands are made on our faith, and we prefer to 
carry the lightest of the several burdens laid on us. If, 
however, it is assumed that the boilers primed 4 or 5 per 
cent. of the feed—by no means an unusual thing—then 
the true evaporation becomes less than 11 lb., which is 
quite consistent with the easy firing and admirable 
quality of the fuel. Want of space prevents us from 
considering in detail several other points of interest con- 
nected with the performance of the boilers; our readers 
will find in the synoptical table plenty of food for 
reflection. 

Turning now to the performance of the engines of the 
Tartar, we come across some very remarkable things. 
It will be seen that on the showing of the Research Com- 
mittee the cylinders of the Tartar were drowned in 
water, which is on all hands regarded as a condition quite 
fataltoeconomy. Yet we are told that the steam consump- 
tion was only 16°5 lb. per horse per hour. But the Fusi 
Yama, with a condensation in the high-pressure cylinder 
of only 11°8 per cent., used 21:17 lb. Now it is always 
claimed for the triple-expansion engine that its economy 
is due to the reduced cylinder condensation, and to 
nothing else. There is, indeed, a vague, intangible proposi- 
tion put forward that the higher pressure is conducive to 
economy. ‘These experiments apparently show, however, 
that it is to the range of expansion, and not to reduced 
condensation, that the economy is due. The absolute 
efficiency; or, to quote from the report, ‘‘The ratio of the 
heat turned into work of the total heat received by the 
feed-water"’ was 11°25 per cent. in the Fusi Yama. In 
the Meteor it was 16:1 per cent., but in the Tartar it 
was 11°5. 

It is impossible to trace anything like a law through 
these figures. The question naturally arises concerning 
this 54:8 per cent. of water in the Tartar’s cylinder, how 
it came subsequently to be reduced to 39°3 per cent. We 
have repeatedly shown that an engine can only deliver 
what it receives. If it gets steam and water in the form 
of priming, it will deliver to the condenser steam and 
water. The proportions which the two quantities bear to 
each other can only be affected by two things—the loss of 
heat due to the performance of work and radiation; and 
the re-evaporation due to the fall in pressure. But this 
re-evaporation depends absolutely on the condensation. 
The metal can do nothing. Whatever steam the engine 
condenses, because it is metal, it must re-evaporate 
during the cycle because it is metal; for if it did not re- 
evaporate it, the metal would go on growing hotter and 
hotter until a point was reached when condensation would 
cease; and, on the other hand, it is impossible that it 
could re-evaporate more than it condensed, because 
there would be no water after a little time to re- 
evaporate. During the discussion Mr. Cowper asked 
Professor Kennedy how he accounted for the reduc- 
tion of the missing quantity in the case of the 
Tartar? Professor Kennedy, however, owing to the late- 
ness of the hour, has reserved his full reply on the dis- 
cussion for the “Transactions,” andthe next volume will no 
doubt be looked for with eagerness. This whole question 
of cylinder condensation wants thrashing out. It has so 
far set all theories and explanations at defiance. Mr. 
Willans on Friday night gave particulars of a very 
curious experience which he had had. The low-pressure 
cylinder of one of his engines, driving an electric light 
plant was, as he thought, very carefully drained. The 
accompanying sketch will make matters clear. We 
have here the cylinder and piston and the piston valve. 
It was found, however, that water lay round the corners, 
so to speak, of the lid. So a small copper pipe was put 
into the cylinder at A A. It was just one coil, and high- 
pressure steam was turned into it. The effect was an 
immediate fattening of the diagrams, and the rise in 
pressure caused the engine to run the dynamo which 
it was driving much faster. The gain was very con- 
siderable. It may be asked, at what cost; and the 
answer is easy enough—at no cost; for it sufficed to turn 
steam into the coil and dry the cylinder, which could be 
done in less than five minutes, and after that water did 


not accumulate until the engine was stopped and started 
again. It is extremely difficult to reconcile this experi- 
ment with any known law of the thermo-dynamics of 
steam. But by far the most curious thing is that so 
small a quantity of water—there was no room, really, for 
more than a few spoonsful—should have detracted so 
largely from the horse-power. The total average pressure 
was reduced several pounds 
in the low-pressure cylinder 
by the water. What became 
of the energy thus repre- 
sented? How was it possible 
for the tiny quantity of hot 
water to get rid of the 
steam? The quantity of 
water did not increase. Mr. 
Willans stated that the 
steam seemed to be driven 
into the water. Putting this 
in other words, he implied 
that the water soaked up the 

















steam just as a sponge 
absorbs water. This was 
possibly an unconscious 


revival of the theory held pertinaciously by the late Mr. 
Wye Williams, and very fully set forth by him in 
a book which he published in 1860. His theory was 
that water did not condense steam, but that it absorbed 
it. Speaking of condensation, he says, ‘‘ When vapour 
is thrown into what may be correctly termed an 
atmosphere of water, each atom is at once compressed 
or reduced in influence, and prevented exercising its full 
expansive power by the combined densities of the two 
media—the water and the air, No diminution, however, 
of the temperature of the vapour atoms follows. They 
merely remain with their compressed volumes in the 
water until they escape into the atmosphere, or by 
contact with some cold substance lose their heat, and are 
then bond fide reconverted into the liquid form. Water 
then, or indeed any liquid, cannot be considered as a 
substance to which heat can be imparted. In a word, 
heat cannot be received and retained by liquid particles, 
each of which is susceptible of an instantaneous change 
in its own statical condition by the accession of heat.” 
The work in question is very curious and interesting, 
and although at the time it was written it was regarded 
as an empty speculation, much has recently come to the 
surface in various investigations which show that if Mr. 
Williams had not hit the truth, he had succeeded in 
elaborating a theory which may indicate the path to it. 
It is, at all events, very difficult, if not impossible, to 
explain the phenomena noticed by Mr. Willans on the 
assumption that the cold water condensed the steam. 
The peculiar action which takes place when enough 
water—somewhere about 50 per cent.—is present and 
steam is being compressed, bears on this subject, and 
that strongly. 

It is possible that the phenomena of evaporation are 
still worse understood than the phenomena of cylinder 
condensation. There is not a formula in existence for 
determining the rate at which heat is transmitted through 
a boiler-plate that is worth the paper on which it is 
printed. If it so happens that the result of an experi- 
ment corresponds with a formula, that is pure chance. 
Thus it has been held that the thickness of a plate 
has a most powerful influence over the rate at which 
heat is passed through it, and the Board of Trade 
authorities will not permit a flue to be used more than 
jin. thick for fear it should become red hot and collapse, 
but flues lin. thick have been worked in marine boilers 
in the North with 1501b. pressure, and have given no 
trouble whatever, and are now after two years’ hard work 
as good as the first day. It is necessary that the metal 
be homogeneous, as steel is; laminated iron will blister. 
But it will blister in a thin flue also. The surface action 
is the true factor in the transmission of heat, not the 
thickness of the plate. Again, anyone who would a 
couple of years ago venture to assert that fuel could 
be saved by taking steam out of a boiler to heat the feed- 


water directly, would have been regarded as afool. We 
have taken some pains to investigate this question. We 


know that in the P. and O. service Weir’s heater is held 
to save about 4 per cent. in fuel, the steam being drawn 
from the intermediate receiver. It is, in other words, 4 per 
cent. more economical to use this steam to heat the feed- 
water, than it is to send it into the low-pressure cylinder. 
Recently Mr. John Kirkaldy has introduced a feed heater 
working with steam drawn direct from the boiler. The 
following table gives some facts concerning the results 
obtained :— 





















Temp. 
——. Saving 
Ship's name. oa gy! perday Remarks. 
D> 2 certified. 
ae | 
ideg: deg. N.H.P. Work pressure. 
Airlio.. .. .. ..{125,200' 1ton | 340 pe 801b. 
Avochie -. | 180/211; 1 ,, 200 ae a 
Betty... .. .. .. {120/212 5Y 60 $4 ie 
Britannic .. .. .. | 140 215; },ton 200 ss _ 
Gem .. © «+ | 220} 220 Se 9 200 a) a 
Gleadowe .. |188!200; 1 ,, 260 eo — 
Guthrie .. .- |}125; 200; 1 ,, 340 48 _ 
Harbinger. . «- | 135,198 : { 170 34 —_ 
Lisnacrieve .. |182189 1°98tons 350 Pe _ 
National ... .. .. | 120/212) 5% 60 , - 
Marquis Scicluna .. | 180/225; 1 ton 162 3 — 
Platessa .. .. 120 | 212) 5% 60 — 
Saxmundham .. 1132190 1°5 tons 300 — 
Sans Peur.. 120: 200, 18 ewt. 110 3 - 
Somerset .. .. {114° 182) 1 ton 300 2 _- 
Therese Horn .. | 120 | 212 5% 75 23 =e 
Yoxford {138 200 1°5 tons 200 $3 _ 
Triumph |. }128 192/ 1-2 170 na a 
Astral... —_-\- — Only detail given are:—Fire-bars 
shortened Sin. after heater 
| | had gone a voyage, and still 
steams as well as before. 
North Anglia... .. | 125) 187 


1 ton _ — 
6% (Certified saving in five months. 
To what is this result to be attributed ? We have heard 
it said that it is all due to hot feed-water taking up heat 


Clyde Trust Dredger | —|—| 








in the boiler better than cold feed-water; that the circula- 
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tion is better; that air is kept out of the boiler; that air is 
supplied to the boiler, and so on. But statements of 
this vague nature have no scientific value whatever. 
Theoretically there should be no saving of any kind. 
There is no thermo-dynamic reason why there should be. 
But there is the fact; there is a saving. We do not for 
a moment assert that a knowledge of thermo-dynamics 
has no existence. We do assert that a great deal remains 
to be learned concerning the thermo-dynamics of steam. 
The day, indeed, is not now far distant when the mathe- 
matical investigations of such men as Rankine, Clausius, 
and Cotterill will have to be re-written, in order to bring 
about some reconciliation between facts and theories. 

In conclusion, it is worth while to point out that 
throughout his report Professor Kennedy never alluded 

T-¢t 
to 
hope that that venerable impostor of a formula is at last 
defunct. It is also noteworthy that he did not combine 
his diagrams, a fact on which he was congratulated by one 
speaker during the discussion, who said that it was quite 
useless to combine diagrams until engineers had made up 
their minds as to the way in which they were to be com- 
bined. Finally, we may say that the value of these most 
important reports, the influence of which on the teaching 
of the thermo-dynamics of the steam engine, ought to be far 
reaching, would have been greatly augmented by sectional 
drawings of the engines and boilers. As it is, we are left 
quite in the dark as to the structural causes influencing 
the recorded phenomena. 


as a measure of efficiency. We begin to dare to 








DEFEAT OF FORGED STEEL PROJECTILES BY 
ARMOUR. 


On May ist some plate firing took place on board the 
Nettle, which brings up a subject of the greatest import- 
ance, namely, the possibility of making armour such as 
will break up the splendid forged steel projectiles which 
have hitherto held together almost without exception. 
The Nettle trial was simply the test of a Cammell plate 
under the usual conditions. The plate was 8ft. by 6ft. by 
10}in., and weighed 10} tons as reported; but we think 
this must be a mistake for 9} tons. The 6in. gun was 
employed, and two Palliser, and three Holtzer forged steel 
projectiles were first fired, the velocity being about 2000ft. 
per second, while the weight of each projectile was pro- 
bably 1001b. The perforation should be nearly 12-6in. of 
iron, or 10°2 of steel or steel-faced armour. The total shock 
per ton of three blows, 1460 foot-tons. That the Palliser 
shot should break up “ goes without saying;” but two re- 
markable features belong to the trial. One, that the pub- 
lication of results should be allowed by the authorities ; 
the other, that the forged steel projectiles should have 
broken up. If this were the only instance of such an 
occurrence, comparatively little stress could be laid on it. 
We are in a position, however, to quote two other cases 
when this has occurred recently, and in a manner that is 
most significant. 

As reported in THE ENGINEER of November 22nd last, 
pp- 316 and 317, during that month competitive trials of 
compound plates made by Cammell, Brown, St. Chamond, 
and Marrell took place off Helder, North Holland. The 
plates were 9ft. by 6ft. 11),;in. by 11,4in. thick. The 
gun was a Krupp 28 c.m. (1lin.), 28-ton firing a 
Krupp forged steel projectile weighing 252-2 kilos. (556 lb.) 
with a striking velocity of 409°7 m. (1355ft.) The energy 
of each round was 7078°8 foot-tons—perforation 14°52 iron, 
or 12-1in. steel or compound metal, 367-12 foot-tons energy 
per ton of plate for each round. Three rounds were to be 
tired at each plate. The Brown and Cammell plates re- 
ceived three blows, the French plates two blows each, the 
latter being too far injured to make a third blow desirable. 
The notable feature of this trial is the fact that on 
Brown’s plate two Krupp’s projectiles broke up like 
chilled iron. 

Observe in each of these two trials, we have a plate 
which succeeds in breaking up more than one forged 
steel projectile. At Pestenkeeth it is the Holtzer pro- 
jectiles which fail, and at Helder it is Krupp’s. In the 
latter experiment the Krupp projectiles held together 
against all plates but one, and on that two out of three 
failed. Surely, it is unreasonable to suppose that the 
specimens of both these kinds of projectiles have suddenly 
turned out bad at this seen stage of their develop- 
ment. Judging from these two experiments alone as 
they stand, we should indulge in the hope that both 
Brown and Cammell have succeeded in making plates 
with faces so hard as to defeat forged steel, and that it 
appears possible that steel-faced armour in the future 
may dispose of them in the manner that Schneider 
admits such plates defeat indifferent projectiles. There is 
nothing extraordinary insucharesult. In armour attack 
it is necessary to watch very closely any change in con- 
ditions. Latterly the main change has been that projectiles 
of small calibre and great velocity have perforated plates 
which defeated the old-fashioned shot of large calibre and 
comparatively low velocity. Nowsurely the physical ele- 
ments involved in such a change suggest harder armour. 
The quicker and more local blow of the smaller projectile 
and the greater relative thickness of the plate seem to 
indicate the possibility of supplying more hardness to 
the front of a plate which is not subjected to the same 
bending or rending action, but rather to greatly increased 
perforation in a small hole. The English system of 
manufacture of armour lends itself to this, Schneider’s 
remark indirectly supporting such an idea. So far, then, 
all is highly satisfactory for the future of English 
compound plates; but truth compels us to add an 
account of a result obtained with a steel plate made on 
a new system in America, which has taken us by 
surprise. We quote from a report which has reached us :— 

“ Trial of a Redemann-Tilford plate.—A steel plate 
made on a process termed the Redemann - Tilford’s 
process took place in the Royal Navy-yard at Washington 
on December 10th, 1889. This result, as reported, is so 


.surplus exclusive of borrowing 





remarkable that it is most desirable to obtain photo- 
graphs, and above all to repeat it if possible. The 
figures published in the Iron Age of January 16th, 1890, 
are as follows:—The plate was 80in. x 30in. Xx 6in., and 
weighed 1500]b. It was attacked by a St. Chamond 
forged steel 6in. projectile, weighing 100lb. The firing 
charge was 491b., the striking velocity 2103ft. per 
second. This gives a striking energy of 3066 foot-tons, 
and a perforation of 13-4in. of wrought iron, or 10°7in. 
of steel, and the extraordinary figure of 4578 foot-tons 
per ton of plate. A plate so fired at ought by any known 
system of calculation to have been utterly destroyed. 
It is stated, however, that the projectile perforated less 
than 3in., and broke up like a chilled shot. This is a 
single result, but it is too remarkable to be ignored. It 
only appears to admit of three possible explanations. 
First, the statement might be wholly untrue; secondly, 
the projectile might have been a bad one, or it did not 
perhaps strike point first; thirdly, the plate possessed 
extraordinary resisting power. There is reason, on 
inquiry, to believe that the statement is not untrue. The 
projectile is stated to have been costly and carefully 
selected. It is perhaps more likely that the blow was in 
some way a foul one than that the projectile was bad; 
moreover, extreme badness only could account for the 
survival of the plate. A photograph might tell much as 
to the blow. The last alternative suggested, that of the 
plate possessing extraordinary powers, then deserves con- 
sideration. In the Redemann-Tilford process the front 
of the plate is said to be rendered hard in an extraordinary 
degree by both chemical and physical treatment.” 

We should certainly advocate the trial of Redemann- 
Tilford plates in this country if possible. The American 
Government, we believe, is treating the trial as a 
confidential one. Still, our principal object in calling 
the attention of our readers to the subject is to point out 
that whether by the English method or by this pro- 
cess, of which we know very little at present,there seems 
to be a distinct promise of defeating forged steel pro- 
jectiles by breaking them up against a specially hard face. 
The Admiralty have made it a first object to resist 
“through fracture,” and plates with soft backs hold 
together better during the process of bending and stretch- 
ing than any others. It may turn out, however, that we 
can break up projectiles on the faces of plates which would 
have less power to stretch and bend and resist through 
fracture, but which are never subjected to this trial 
because they dispose of the shot before the back is 
strained. Then we presume our authorities might 
prefer such plates, trying at the same time the effect of 
the heavier shot with slower velocity against them. 
Altogether we think that we can congratulate the Navy 
of the future of armour being more hopeful than it has 
been for years, seeing that nearly every kind of forged 
steel projectile—St. Chamond, Krupp, and Holtzer—has 
lost its cunning and broken on the hard faces of 
plates which, had they held together, they would have 
given a good account of. 








EXPRESS LOCOMOTIVE, BRISTOL AND EXETER 
RAILWAY. 

THE engravings which we publish this week will serve to 
illustrate some of the peculiarities of Mr. Pearson’s engines, 
a perspective view of which we gave in our last impression. 
These engravings are copied from drawings dated “ Bristol, 
1867,’ and show modifications introduced from time to time. 
Thus we have the elliptical plate springs which took the place 
of the india-rubber blocks originally used. The injector is a 
comparatively recent addition, and so is the cab. The 
reversing gear is of the screw type, with locking gear released 
by the foot of the driver. The jet in the chimney is, it will 
be seen, so constructed that it must be opened when the regu- 
lator is closed, an expedient intended to prevent accidents of 
the Barracouta order, flame coming out of the fire door when 
the draught up the chimney is suppressed. 

The construction of the brakes will be readily understood 
from our engravings. They were applied by a screw worked 
from the footplate. 

The bogies were rectangular frames with diagonals. At the 
intersection of the diagonals were bosses to take the bogie pins. 
There are draw links fitted with india-rubber disc springs, 
connecting each bogie with the engine. These links are very 
clearly shown on page 377. 

Two of these engines have been altered and fitted with 
tenders, and are still running, The others have all gone to 
the scrap heap. They constitute a very interesting chapter 
in the history of the locomotive, and until a very recent 
period they were held to have attained the highest velocity 
a locomotive has ever reached. 








THE NEW UNDERGROUND RAILWAY. 


Tue Select Committee of the House of Commons on the 
Central London Railway Bill continued their examination of 
its merits during the latter end of last week; and resumed 
again on Monday, that being the eleventh day. Mr. Walter 
James is the chairman of the Committee, and all the leading 
Parliamentary counsel are engaged for the numerous parties 
interested. 

Sir John Fowler, C.E., having previously given evidence in 
favour of the scheme, was recalled and questioned by Mr. 
Pember, Q.C., for the promoters, respecting the question of 
powers. He stated that the 
estimate allowed a substantial surplus capital to meet the 
expenses incurred in Parliamentary proceedings, as well as 
those of engineers, surveyors, and land valuers, which gene- 
rally amounted to 10 or 12 per cent. on the estimate. As the 
tunnels were to be made of iron, and the fluctuations in the price 
of that metal were very great, it was exceptionally necessary 
to have an ample estimate. During the construction of the 
Forth Bridge much of the steel went up as much as 100 per 
cent., and he attributed the failure of the Hull and Barnsley 
Railway to the original estimate having been insufficient. 
He estimated that 70,000 tons of metal would be required, 
and that would probably cost about £7 a ton. He had no 


doubt that the capital would be found, and it was not at all 
necessary to wait for the results of the City and Southwark Sub- 
way, for the experimental stage was passed and gone. Neither 





Se 
he nor Sir Benjamin Baker would have supported the schem 
unless they had been thoroughly confident of its practicabjlit ; 
and the prospectus would not otherwise have been oat 
with his sanction. Replying to Mr. Esslemont, Sir Joh 
Fowler said he should not advise the substitution of bn 
other material in the event of iron becoming exceptionally on 
and with regard to a statement by another witness ‘to the 
effect that a house distant from 400 to 500 yards from the 
City and Southwark Subway had been seriously damaged b 
the work, he observed that if that was correct the laws of 
gravity and nature must have been suspended, for under 
ordinary circumstances it was impossible for such injury to 
be done. 

The Hon. A. Lyttelton, addressing the Committee in oppo. 
sition on behalf of the Duke of Westminster, explained that 
his grace owned property to the extent of one-third of a mile 
from the Marble Arch to Davies-street. A good deal of the 
property had been rebuilt recently, largely on iron piers and 
columns, and these produced such rigidity that any distur). 
ance of the soil must cause damage to the property. The 
Duke of Westminster did not oppose simply as an individual 
but also on behalf of nearly the whole of the owners of 
frontages in the property, who had petitioned him to Oppose 
the Bill for the reasons given. Dealing with some of the 
evidence, Mr. Lyttelton yy Year one statement that this 
was the first case in which driving work would be performed 
by means of a shield and compressed air, and he commented 
upon the fact that Sir Benjamin Baker relied entirely upon 
his experience of American railways, and was not an expert 
on electrical matters. The details he had left to Sir John 
Fowler, and those details were inadequate and beggarly, 
Expert evidence from America ought to have been presented ; 
but as it was, the Committee ought not to pass the Bill, not 
having before them sufficient material. 

Mr. T. C. Clark, F.R.1.B.A., Vice-President of the Sur. 
veyors’ Institute, stated that the Duke of Westminster's 
property referred to had been rebuilt at a cost of from 
£70,000 to £80,000, and he was satisfied that this railway, if 
made as proposed, would injure the property. Mr. Balfour, 
architect and surveyor to the Duke of Westminster, and Mr, 
Paine, Q.C., gave evidence to similar effect, and Mr. George 
Francis Trott, of 11, Hereford-gardens, which he holds under 
the Duke of Westminster, said he anticipated damage to the 
house through the proximity of the proposed railway, but he 
admitted in examination that there was a distance of 40ft, 
and a wall between his house and the station on one side of 
the road. He, however, understood that the station was to 
be on both sides of the wall. Similar evidence was next 
taken on behalf of Captain Berners, the owner of property 
valued at £130,000, which it was alleged would be in danger 
of subsidence through the railway. Mr. Moorson, Q.C., 
addressed the Committee for Captain Berners, mentioning 
that the estate comprised such valuable premises as those 
occupied by Messrs. Parkins and Gotto and Messrs. Collinson 
Lock, and then criticised the Bill on financial grounds, 
suggesting that a large part of the £900,000 or £1,000,000 
might find its way into the pockets of people in the back- 
ground, who were the real promoters of the scheme entirely 
in their own interest. 

When the Committee again met Mr. Pember, Q.C., in- 
formed them that they would not be troubled with the 
opposition of the Gas Light and Coke Company, as clauses 
had been agreed on which were satisfactory to both sides; 
whilst with regard to the opposition of the Commissioners of 
Sewers, he hoped to be able to announce shortly that some 
arrangement had been come to with them, as clauses which 
had been submitted by the Commissioners were at the present 
time under the consideration of the promoters. With regaid 
to the property of the Corporation of London, a settlemert 
had not yet been come to. 

Mr. James Staats Forbes, the general manager of the 
London, Chatham, and Dover Railway Company, was then 
examined by Mr. Rigg in support of the opposition of his 
company. He disputed the correctness of the figures given 
in evidence by Mr. Greathead in regard to the Metropolitan 
Railway when it was fist started, because although it was 
apparently only a local line then, it had connections with 
many other railways by means of which it was enabled to 
carry through traffic which was an important source of 
revenue that would be entirely absent in the present case. 
Although suggestions had frequently been made that the 
covered parts of the Metropolitan and District Railway 
should be worked by electricity in place of steam, he thought 
it would be a very long time before such a mode of working 
would be adopted there. 

Cross-examined by Mr. Pember, Q.C.:—He based his ob- 
jection to the proposed scheme, in the first place, upon the 
ground that it would not pay ; and in the second place, if the 
Bill were passed the promoters would obtain possession of a 
route by which the Metropolitan Company, or some other 
company, might wish hereafter to make an underground rail- 
way. Asked as to evidence which he had given in 1872 in 
the case of the Mid-London Railway, in which he had said 
that upon the part of the line which would run through 
Oxford-street and Holborn they would depend chiefly upon 
local traffic, witness said that the term was used relatively. 
In that case he had calculated that the local traffic receipts 
would amount to £1600 per mile per week, or about double 
the amount then received on the Metropolitan ; but circum- 
stances had changed very greatly sincethen. He was obliged 
to admit that whereas the General Omnibus Company carried 
43,000,000 passengers a year, they now carried 104,000,000, 
in addition to the number carried by the Road Car Company 
and other companies. He also knew that the number of 
passengers carried by the Metropolitan had increased from 
42,000,000 in 1872 to 82,000,000 in 1890, and that their 
mileage had increased from eight miles to forty miles, and 
he did not attribute any part of that increase to the eight 
miles of Metropolitan proper, but to the thirty-two miles of 
country lines, some of which were only just completed. — 

Mr. A. R. Burnie, C.E., F.G.S., and Engineer-in-Chief to 
the London County Council, was examined chiefly with 
reference to the question of interference with the Bayswater- 
road and Oxford-street sewers by the railway, and Mr. Harri- 
son, Chairman of the Parliamentary Committee of the 
London County Council, stated that the Council were not 
opposed to any project which would relieve the traffic of the 
streets, so long as it did not interfere with the sewers, and 
proper provision was made for the protection of the sewers. 
If that could be guaranteed the Council might possibly with- 
draw their opposition. 

Sir Joseph Bazalgette, C.E., in reply to Mr. Pope, Q.C., 
said it would be possible to construct a railway without 
interfering with or damaging the sewers, if it was placed 
altogether below the sewers—say 15ft. lower than was pro- 
posed—but even then if they had to work in shifting soil 
there would be danger of subsidence. In examination he 
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EXPRESS LOCOMOTIVE, BRISTOL AND EXETER RAILWAY. 
MR. PEARSON, ENGINEER. 


(For description see page 372.) 













, 
| bak 
i 3px : weet By: Tah 
T . , a ’ 
vy 1; 3. 
| ee 
T. TT) ey Bit 
| oA 
| eee ot ae 
|: 





bh [ ee oP , — —- 














meta ’ tg) ‘ ~ __byerCock rod 

Solid drawn \“* er ae . | 

| ey : Damper rod ||rod 
\ ij mw | 






£\ VInT)\ 



















andbox tod 


ee EE oe 
1 : 
+a 





















hee fe ne 









1! trailing ~ 
4 |] damper 
































¢ 44010 Centre of boiler -----+- ---s++-+ 

























































| . ae fT 8 OE SSS serie é 
feaCenires of spindles 5 1034, 5 
Beiwaen Sandboxes 6 6--- > 
an 1 bed 
m 
=A tee: 6 
- 
we 
5 
3 | 
2 
az) a 
st « | 
| | 
‘a x I Le | | 
m4 - = 























a 


\\ 


nls OE ER ad 














































Fs SIONS 
Sm oe. 
MMO 




































to frame. 





Link connecting leading boge 








Centre line of Axle 





6 $3Ajus) 





tH, 
y 


CEL 


5 


QW; 
LZ F 
Wp 


Yi 
Gy 


Vy 














it Hors-sarparg. 





























admitted that it might be possible to go safely through water-| Mr. Littler, Q.C., on behalf of the Corporation of London, | Bill. They objected to the ground being occupied by a scheme 

sae strata by adopting the compressed air system, but in | opposed the measure. His clients, he explained, were | which might or, forall they could see, might not be a success. 

7 lone, > the Committee he remarked that if the railway were | anxious to see the adoption of any improved method of loco- | Lord Stanley’s Committee had rejected the Oxford-street 
altered 15ft., and the stations were also lowered to suit the | motion which would increase the comfort and convenience of | route as unsuitable for a railway, and the Corporation felt 

pi ‘ ai level, the gradients would not be any less objectionable | the travelling public, and they had proved this with the first | that, in the present state of engineering experience of the 
Chee Mr. Tomlinson—engineer to the London, | Metropolitan Railway, from Euston-road to the City, by sub- | method of working locomotion now proposed, the Committee 

that rea and Dover Railway—gave evidence to the effect | scribing a handsome sum of money towards the undertaking; | would not be justified in authorising the scheme for a year or 

oa © application of motive power for a distance as was | and if they were satisfied that the present scheme would be | two at all events—at any rate, not until experts had been to 

Proposed had always to be abandoned, and Mr. Pope, | a suitable mode of locomotion they would support it, but as | America and reported exhaustively on the working of electric 

‘C., addressed the Committee for the same company. they were not so satisfied at present they must oppose the | railways in the United States. If this line was sanctioned 
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and then proved a failure, there would be left in the ground a 
tube which would be useless for any purpose whatever. It 
had been airily observed that it could be made useful for 
growing mushrooms; but surely the Committee would not 
pass the scheme unless they were satisfied that its ultimate 
purpose would be for something more useful than the grow- 
ing of mushrooms. There was reason also to doubt whether 
the public would use the line, to any great extent, if it 
was made. The promoters ought at least to wait some 
time to see how the City and Southwark Subway 
answered, for they had as yet little experience of that 
kind, and although Sir John Fowler and Sir Benjamin 
Baker were most eminent men in their profession, even they 
had had insufficient experience of the working of a line of 
this description. On the question of injury, Mr. Littler 
pointed out that the property belonging to the Corporation 
at Stratford-place was on ground through which the springs 
used to run which the Corporation acquired for supplying 
London with water. If the promoters interfered with this 
property, they ought to pay for it, and also for the subsoil at 
the Holborn Viaduct, upon which the Corporation had 
expended something like a million sterling. Under these 
circumstances, he urged that the Committee should at least 
require the insertion of a clause such as had been imposed 
upon the Midland Railway Company’s Further Powers Bill 
in 1881, in regard to Belsize, and should also require the 
promoters to deposit a sum of money in the Bank of England 
to cover any injury that might be done to St. Paul’s or the 
Mansion House, or other property. If after a suitable period 
no such result ensued, the money could be withdrawn. Mr. 
Littler added that he also represented the Metropolitan 
Railway Company, on whose behalf he proposed to call some 
evidence. 

Mr. Bell, general manager of the Metropolitan Railway, 
was accordingly examined. He informed the Committee 
that the average receipts of his company per head had been 
a decreasing rather than an increasing quantity, owing to the 
competition of omnibuses and tramways along the most im- 
portant routes, and latterly to the introduction of penny 
fares. From his experience of the working expenses on the 
Metropolitan Railway, he did not believe the proposed line 
could be worked at less than 50 per cent. of the receipts; 
and he considered Mr. Greathead’s calculations inaccurate. 
He did not believe the line would carry twenty-eight 
million passengers a year,’as the gentleman suggested ; and at 
the same time he thought the line would not be able to com- 
pete with the omnibuses between the West End and the 
City. It was, he further urged, a most important considera- 
tion in the making of an underground railway to get the 
stations as near the surface as possible, and the lifts would 
not overcome the difficulty with the stations at such a depth 
as was proposed. In fact, although there was a lift at the 
Baker-street station, it was very little used. In consequence 
of so much stress having been laid on the success of the 
system of working locomotives by electricity on American 
railways, he had visited that country and investigated the 
system. He found that the lines talked about were only 
tramways, with only one car running at a time. Indeed, on 
the Manhattan Railway, which was 25ft. below the surface, 
experiments with electric traction had been made at a cost of 
£100,000, but they had been a failure, and he had seen the 
electric engine lying on the road useless and rusting. 

In cross-examination, Mr. Bell said he thought that, if 
there was to be any further development of underground 
railways in the metropolis, his company ought to have the 
first right to carry it out. The route now under considera- 
tion, he admitted, contained the “‘ plum” of the traffic, and 
the Metropolitan Company would be very glad to construct a 
line along that route, if there was the least hope of obtaining 
the consent of the frontagers; but to alter the Metropolitan 
Railway to an electric system would cost at least a quarter 
of a million. During the last two or three years his com- 
pany had had under consideration a system of electric 
working underground, but they had found that the cost 
would be very heavy indeed, and so far no satisfactory 
method had presented itself. The dividend paid by the 
Metropolitan Company was 2? per cent. on ordinary stock, 
and 4 per cent. on debentures, and a certain amount of 
surplus land had been allocated to shareholders. He had 
not, when in America, seen cars working on a gradient of 
1 in 8 by the Thomson-Houston system, and carrying ninety- 
six passengers; but if that were the case, the same thing 
could be done by means of an ordinary locomotive. 

Mr. Seaton, C.E., engineer to the Metropolitan Railway 
Company, also gave evidence to show that there would be 
great risk of injury from the proposed line, especially in the 
neighbourhood of Holborn-viaduct, and ; 

Mr. J. Woolfe Barry, C.E., stated that he believed the steam 
locomotive would always hold its own, and he preferred it to 
the electric engine. To having electricity for tramways above 
the ground he had little objection, but he was convinced that 
it would not answer in a tunnel in the manner now proposed. 
Even if the line were made, it would be a misfortune for the 
metropolis, for ordinary trains would not be able to run upon 
it in order to make communications with the other railways. 
In reply to the Committee, Mr. Barry added that it would in 
his opinion be desirable to have a new route between the 
West End and the City, under which an ordinary railway 
could be laid. 

Mr. Littler, Q:C., having addressed the Committee in sup- 
port of the Metropolitan Railway opposition, 

Mr. Pember, Q.C., replying on behalf of the promoters, 
observed that out of thirty-seven petitions which had been 
lodged, only twenty had been persevered in and appeared 
upon. He had therefore only these twenty to deal with; but, 
he remarked, the Metropolitan Company, when they pre- 
sented their scheme years ago, were met by no fewer than 
fifty-eight petitioners, and if Parliament had then been 
guided by mere numbers, one of the greatest conveniences of 
modern London life would not have been realised. Taking 
the main points of opposition seriatim, Mr. Pember pointed 
out that with regard to the first objection, viz., engineering 
risks, there was the experience gained from the Metropolitan 
and District Railways, two similar railways in Glasgow, one of 
which was already completed, and the City and Southwark 
Subway Railway, which had greatly increased engineering 
knowledge in regard to peculiar strata, and other considera- 
tions with respect to the anticipated damage to Oxford-street 
during construction. Sir Benjamin Baker and other authori- 
ties estimated that the damage done during the construction 
of the Southwark Subway did not exceed £10,000 in value. 
In the fifty-seven borings which had been made along the 
route of this new undertaking London clay had been found in 
every case, but even if a pocket of sand or gravel should be 
encountered that could be safely dealt with by working with 
shields and compressed air. Respecting the argument of the 
London County Council, not that the scheme was faulty, but 





that if sanctioned it would not be carried out, Mr. Pember 
asserted that whenever the promoters obtained the capital 
they would execute the work, and they were willing to accept 
a clause empowering the engineer of the nage Council to 
institute a proper system of inspection during the construc- 
tion, commenting in passing, on the extreme indifference of 
the County Council tothe congested state of the traffic and the 
importance of reducing it. The learned counsel turned to the 
second point of the inquiry, viz., injury to tradesmen in 
Oxford-street. They objected, no doubt, to people being taken 
underground away from the seductiveness of their shops, and 
not to the mere possible obstruction of traffic through the 
removal of excavated material, but Mr. Forbes had said some- 
thing as to the preparedness of his company to make an 
underground steam railway under Oxford-street and Holborn. 
If the tradesmen had known of that before, perhaps the 
opposition would not have been so strong, but any 
way, the promoters were prepared to accept a clause obliging 
them to work by shield and compressed air, and, subject to 
the views of their engineer, Mr. Greathead, to be restricted 
as to the hours allowed for carrying away the excavated 
material, subject, of course, to the control of the proper 
authorities, who in this case would be the police. In the 
same way, in regard to the subsoil question, they were willing 
to have it made clear that nothing should prevent an owner 
from claiming compensation for damage under the Lands 
Clauses Act; but as to a money deposit, if they were required 
to set aside a sum for every opponent from Bayswater to the 
City, why that would amount to millions—perhaps ten or 
twelve millions sterling. Then it was urged that the proposed 
electrical traction and the working expenses incidental to the 
application of electricity rendered the scheme not feasible. 
An underground system of some sort was absolutely necessary, 
and quoting the evidence of such eminent engineers as Sir 
John Fowler, Sir Benjamin Baker, and Mr. Greathead, he 
maintained that an electric system was preferable to an 
ordinary steam railway. On the second branch of that con- 
tention, it was calculated that it would be necessary to carry 
twenty-eight million people a year in order to get a fair 
return upon the outlay, but seeing that the Metropolitan 
Railway carried 117 million, it was not a very violent or un- 
reasonable assumption that this much-needed new railway 
would carry a fourth, or less than a fourth, of that number. 
In the next place, respecting the prospect of winning traffic, 
it was said that the line would never be able to compete in 
the matter of fares with the omnibuses; but the present 
omnibus working expenses, even with fodder and labour 
cheap, were from 92 to 94 per cent.; and if those two im- 
portant items of expenditure went up, the omnibus fares 
must also be raised. On the proposed railway only an 
average fare of 2d. would be looked for, as against 
the present average omnibus fare of 1:66d., and that, it 
must be remembered, would be earned from passengers 
whose average journey was only a mile and a-half. Re- 
ferring to the failure of the Manhattan Electric Railway 
—which Mr. Bell cited—Mr. Pember mentioned, as against 
that circumstance, that during the past two and a-half years 
the number of miles worked by electrical traction in America 
had increased from 100 to 1500, and the number of electrical 
locomotives had risen to 3000. The success of the Southwark 
Subway Railway was an ascertained fact. The only differ- 
ence between that case and this was that the engines on the 
proposed line would weigh ninety tons, as against thirty tons 
on the Southwark Railway, and no electrical expert had been 
called in opposition to the proposed plan, or to show that the 
expense of working an electrical railway would not be less 
than in the case of a steam railway. Finally, delay was 
asked for by their opponents. That had been put forward 
by nearly all the petitioners; but, he contended, nothing 
could be more wicked or more futile than postponement, 
because it would cause utter waste of all the time, money, 
and energy which had been expended on the project. 

The room having been cleared, the Committee conferred 
for some time in private, and on the doors being re-opened, 
the Chairman announced that the Committee had decided 
to pass the preamble, but upon these conditions :—That a 
proviso be inserted at the end of clause 35 of the Bill, 
similar to that which was inserted in the Midland Railway 
(Additional Powers) Act, 1881, providing that nothing should 
relieve the company from liability to pay compensation under 
Section 68 of the Lands Clauses Consolidation Act; that 
stringent clauses be inserted, affording every opportunity to 
the engineers of the Corporation of the City of London and 
of the London County Council during the progress of the 
works for inspecting them, lest any possible damage should 
be done to the sewers, mains, or other public works under the 
streets; and that the owners of property and all the local 
bodies should have full opportunity of watching their own 
interests. The Committee also considered that the margin 
in the financial proposal of the company was somewhat too 
large, and that was a point they would have to consider in 
connection with the estimated capital of the company. And 
further, they considered that until the City and Southwark 
Subway had been opened, and had been used for a certain 
time by the travelling public, no prospectus of the Central 
London Railway should be issued, and no capital should be 
raised. 

Mr. Saunders, Q.C., on behalf of the promoters, undertook 
to submit clauses to carry out the views of the Committee, 
and the Committee adjourned for a week for that purpose. 

The inquiry occupied twelve sittings of the Committee. 

During the proceedings of the Select Committee on the 
Central London— Underground Electric— Railway Bill, a 
strong point was sought to be be made by some witnesses in 
opposition, with respect to the depth of the proposed line and 
stations. By one expert it was urged as of the greatest possible 
importance in such cases to have the station near the surface, 
while another was satisfied that the intended lifts would not 
meet the objection to the low level, for the people would not 
and did not use railway lifts when they were provided—at, 
for instance, Baker-street. For the sake of light and venti- 
lation it would be better, no doubt, to have no underground 
railways at all, but that condition of things is long past as a 
possibility in large cities, as Paris and other places are 
realising. In London people are pretty well seasoned 
to subterranean travelling, and under the worst con- 
ditions as to air and illumination; and with all the pro- 
spects before us of electric light, better construction, 
and the supersession of steam and smoke by electricity, the 
argument of depth as adverse to the projected line is of no 
are weight. As to the plea that people will not use 

ydraulic lifts, that has been disproved for some years past. 
On the Metropolitan Railway hoists are not nece , owing 
to the leve of the line, although many people would be glad 
of them for reaching the surface; but on the Mersey Tunnel 
Railway the hydraulic lifts at each end of the river section 
are in constant use and heavily laden. There the depth is 
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60ft. or 70ft. from the street to the platform, and hoists 
imperatively required for ascending, and are largely weal 
descending. The proposed depth of the Central Lond wd 
Railway was given as varying from 38ft. to 65ft., and ao 
Liverpool, so in Bayswater, or the City, passengers weula 
inevitably save themselves toil and trouble by patronising 
the lifts. The existing instance settles the point, and at t} 
same time shows that the element of level, when once the 
surface is abandoned, can be as easily dealt with as not in 
like manner, apart from the abolition of steam and smoke 
the substitution of electricity, the Mersey Tunnel has i | 
that perfect ventilation may be secured by correct. structural 
plans, and the application of proper and efficient fans such ag 
are provided at both the Liverpool and the Birkenheaq sides 
of the river. 








THE MANCHESTER SHIP CANAL, 


NORTON SLUICES, 

Tuer Manchester Ship Canal, which is receiving so much 
attention at the present time, not only from engineers and 
merchants in England, but from those in almost every part 
of the globe, is fast assuming a definite shape; and signs of 
the beginning of the end, so far as the contractors are coy. 
cerned, are not wanting. Of course, ina work of such magni- 
tude, involving an outlay of some 4} millions of money, there 
must of necessity be a great number of smaller works, each 
of importance if considered alone, but assuming a very 
insignificant aspect if compared with the whole contraci, 
Thus, the sluices at Norton, which we illustrate to-day, are 
to all intents and purposes a separate undertaking, although 
included in the late Mr. T. A. Walker's general contract for 
the construction of the canal. As will be gathered from the 
accompanying illustrations, these sluices are now practically 
completed, and, in fact, are specially interesting as being the 
first portion of the undertaking actually finished up to the 
present time. Before entering into a detailed description of 
their construction, it may not be out of place to give some 
general idea of their situation and intended use. 

The canal, as our readers will no doubt remember, is some 
353 miles long, and has a total rise of 60°6. Of this total 
length the first twenty-one miles—measuring from the com. 
mencement at Eastham—will be semi-tidal; that is, the 
normal level of the water in the canal wi!l be some 5ft. or 
6ft. below high-water at Liverpool, but directly the flood tide 
in the estuary reaches that height, the tidal gates at Eastham 
will be opened, and the tide will rise in the canal as well as 
in the estuary until high-water is reached. On the ebb tide 
falling 6ft. the gates will again be closed. Thus vessels 
coming into the estuary on the tide will be able to enter the 
canal without locking: but on the low water, locking will be 
resorted to for all craft entering or leaving the canal. It is 
evident that some means of regulating the water level 
between tides in this great pond of twenty-one miles is a 
matter of necessity and importance; and with this object in 
view the sluices here illustrated have been erected in the 
embankment dividing the canal from the estuary of the 
Mersey at Norton, 154 miles up from the canal entrance. By 
their agency, any flood water can be at once discharged into 
the Mersey, and any danger of flooding obviated. 

The site of the work is almost identical with that of 
the old waste weir from the Runcorn and Latchford barge 
canal, which is now being absorbed by the larger under- 
taking. It will become incumbent on the Canal Com- 
pany to decide before long upon some name by which 
these gates shall be known, for at present no little confusion 
is liable to arise, owing to their being spoken of as the 
“Norton Sluices,” from the township in which they are 
situate, and also as ‘‘ Randle’s Sluices,” after the old turn- 
bridge formerly existing on the Runcorn and Latchford 
Barge Canal at this point. The work consists of two steel 
sluice gates, each 30ft. wide in the clear, 15ft. Gin. high, and 
having a total lift of 10ft. Each sluice presents a plane face 
to the canal, but is stiffened on the estuary side by seven 
fish-bellied girders—3ft. deep at the centre, but reducing to 
12in. at the rolling plates—rivetted at intervals, decreasing 
as the depth below the water level increases. The weight of 
each sluice is about fifteen tons, and to facilitate the lifting 
as much as possible, a counter-balance weight, consisting of 
a steel trough filled with concrete, is suspended from the ends 
of four steel cables, 2in. diameter, ve over pulleys 
4ft. 3in. diameter, the opposite ends of the cables being 
attached to the head of the sluice. By means of gearing 
erected on the foot-bridge spanning the sluices, three men 
can easily and quickly raise either of the gates, even when 
there is a full head of water in the canal. With a view to 
reducing the friction in lifting to a minimum, a series of rollers 
is inserted on the river fall, which rise and fall with the 
gates, thus forming a rolling way with as little resist- 
ance as possible. The device for preventing the escape 
of water at the ends without interfering with the 
lift of the gates, is very ingenious and effectual, being 
similar to that introduced by Mr. F.G. M. Stoney on the 
Loch Erne drainage works in 1883. In fact, the arrange- 
ment is patented by Mr. Stoney. An iron rod or bar, 2in. in 
diameter, the full height of the gate, and accurately turned 
throughout its length, is freely suspended in each angle of 
the sluice on its canal face. It is obvious that the water 
pressure will simply tend to drive this bar tighter into the 
angle formed by the sluice and its frame—both of which are 
provided with planed faces—while the resistance offered to 
lifting is practically nil. The gates shut down on an iron 
sill, bedded flush in concrete. The pier between the sluices 
is a skeleton frame, braced both horizontally and vertically, 
covered with steel plates, and filled solid with cement 
concrete. These sluices are of special interest, as being the 
largest of their kind ever yet constructed. As we have just 
now stated, they have an opening of 30ft. in the clear, while 
those at Loch Erne, the next largest, are only 29ft. across. 

The Irish gates, too, have a less lift, and are not counter- 
balanced. Sluices similar in design to these at Norton, but 
of slightly different width of opening, are to be provided at 
each end of the following places, viz.:—The tidal entrance 
and locks at Eastham; the locks at Latchford, twenty-one 
miles up; the locks at Irlam, twenty-nine miles up; the 
locks at Barton, thirty-one miles up; the locks at Salford, 
thirty-four miles up; each set being intended to pass storm 
waters down to the pond next below, and thus maintain each 
reach of canal at one constant level. f 

In addition to the foregoing, a series of ten large sluices, 
similar in design, but having the intermediate piers filled in 
and faced with blue brick, are now nearing completion at the 
confluence of the rivers Weaver and Mersey at Weston Point. 





The Weaver is impounded at its mouth by the canal, but is 
subjected to such heavy floods, which soon overflow the banks, 
that some ready means of discharging surplus water 1s abso- 
lutely imperative to avoid great damage to riparian property. 
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RAILWAY MATTERS. 


Tux Chilian Government has followed the lead of the 
ventine Republic, and has adopted the Pintsch’s system of light- 
aie carriages for all State rails, 


Mr. F. W. Wess is running one of his compound 
yi — on the London and North-Western Railway almost con- 
eal by the shifts of men. The engine makes about 800 miles 


per day: i 
Tux official Indian Gazette announces that the Govern- 
ent have approved of a reconnaissance for a line of railway from 
Tubbulpore to Nagpore. The survey will be commenced shortly. 


Tue Bengal-Nagpore Railway Company announce that 
the section of the line between Raigart and Sambalpur road has 
been opened for traffic. The total length of line now open is 545 
miles, leaving 285 still to complete. 

Ir is rumoured that the management of the London, 
Brighton, and South Coast Railway Company contemplate the 
abolition of second-class carriages and fares, and to follow the 
example of the Midland Railway Company in having only first and 
third-class tariffs and accommodation. 


A new railway is in contemplation in Asia Minor under 
the euphonious name of the Mondania-Brousse-Ahtiman-Kara- 
Hissar-Koniab. A society for constructing and working the line 
has been formed by M. Nagelmachers, of the Société des Wagons- 
Lits, and it has the patronage of some of the most influential banks 
in Belgium. 

Tne Portuguese Government has agreed to submit the 
claims made against them by the Delagoa Bay Railway to Inter- 
national arbitration, but no arbitrator has yet been chosen. 
National arbitration is provided for in the contract, by which the 
concession for the construction of the line was originally granted 
to a Portuguese company, of which the Delagoa Bay Company 
holds practically all the shares. 


DvurinG the year 1889 there was again a decrease on 
the quantity of Bessemer steel rails made in Great Britain. The 
total make of rails was 979,083 tons in 1888, and 943,048 tons in 
1889, showing a decrease of 36,035 tons. In the previous year 
there was a decrease of 42,764 tons, so that the diminution of out- 
put over the two years was 78,799 tons. ils, however, still 
nearly make up 50 per cent. of the total British production 
of Bessemer steel. 


BerorE the Grimston (Lynn) magistrates on the 5th 
inst., Mr. Algernon C, Fountaine, of Narford Hall, Swaffham, 
master of the West Norfolk Foxhounds, was charged by the Great 
Eastern Railway Company with stopping the express train between 
Lynn and Norwich at Eastwinch, on the 18th of March. He 
jumped into the four-foot way at the time the express was 
approaching, and, holding up his hands, stopped the train and 
entered one of the carriages. The company wrote to Mr. Foun- 
taine upon the subject, but he failed to reply. The defendant was 
committed for trial at Swaffham Quarter Sessions. 


WitH reference to the representations recently made 
to the Portuguese Government on the subject of the Delagoa Bay 
Railway claims, the Zimes Lisbon correspondent says :—Senhor 
Hintze Ribeiro, Minister for Foreign Affairs, has informed Doctor 
Loring, the United States Minister at Lisbon, that the Portuguese 
Government accepts the principle of arbitration proposed by Mr. 
Blaine. The last-named suggested that the question should be 
referred to some impartial friendly nation, who should decide 
upon the form of arbitration to be adopted. A Lisbon newspaper 
states that the various valuable quarries on this railway are about 
to be worked by private enterprise. The line to Pretoria is ex- 
pected to be completed in five years, 


In the annual report of the British Iron Trade Asso- 
ciation, the writer says there has been a very slight increase in the 
quantity of railroad iron and steel exported in 1889 as compared 
with the previous year, and a large increase as compared with the 
_ 1885 and 1886. After India, the Argentine Republic has 
een our principal customer for this description in 1889, having 
taken 263,135 tons, or 24 per cent, of the whole ; whereas in 
1886 our exports to the same country were only 59,392 tons, or 8 
per cent. of the whole. The United States have only taken 
18,561 tons of railroad iron in 1889, whereas in 1887 they took 
182,232 tons, The British Colonies have all kept up their demands 
to more than the level of 1888, except India, which shows a falling 
off to the extent of 23,477 tons. 


THE reports from the railway survey party at work 
between Calcutta and Chyebassa are of the most hopeful kind, and 
it would seem that a line from Howrah through Midnapore to the 
Bengal-Nagpore system could be constructed at a reasonable out- 
lay. This, says the Pioneer, would materially shorten the distance 
on the direct route from Calcutta to Bombay, and would make the 
Bengal-Nagpore Company independent altogether of the East 
Indian Railway, except perhaps as regards station accommodation 
at the Howrah terminus. Midnapore would in this case become 
the junction for the East Coast Railway, the construction of which 
is now under the consideration of Government. The Colonies and 
India says the gauge of this line has not yet been settled, but it is 
believed that the proposals of the Madras authorities will eventually 
be accepted by the Secretary of State, and the rails be laid on the 
broad gauge. 


THE various tramway companies of Paris have not 
been slow to avail themselves of the most modern improvements 
which have been applied to tramway locomotion, and they have, 
through their latest undertaking, adopted most of the approved 
systems at present open tothem. An electrical tramway has been 
running along the western boulevards for several months past, 
apparently with some success. It is a single vehicle, smaller than 
the trams in general use in Paris, and is managed with the greatest 
facility. Only one wheel is geared from a dynamo, which is placed 
beneath the vehicle. It is noiseless in action, its rate of motion is 
about the same as that of an ordinary tram, and it is regarded with 
great favour by those who have. occasion to use it. With these 
recommendations it is considered somewhat strange that the 
Northern Tramway Company does not extend the use of this 
method of locomotion. It is the cost of working the line that 
obviously tells against the electric tramway, since the company 
have lately been devoting their attention to the “vapeur sans 
foyer” mode of progression, a system which has proved in every 
respect so satisfactory that it is being largely extended. This 
system is one especially adapted for heavy work, since each engine 
will draw two carriages for long distances over uneven gradients. 
The line has for some time run from the Arc de Triomphe to Cour- 
bevoie, but it has now been extended to St. Germains, and some 
hew rolling stock, larger and more powerful than that at present 
i use, has been made for the line by the Compagnie Continentale 
d’Exploitation, With only a comparatively short section of the 
line within the walls, the “ fireless” engines are able to go 
along at considerable speed, and are altogether a more expeditious 
mode of travelling than any other system of tramway in Paris. 
The latest addition to the network of tramways in Paris is the 
cable line which is under construction up the steep gradient to 

ontmartre. This will be a work of no small magnitude, since, 
With a double line, the cost of the undertaking will be no less than 
,000. The system is similar to that adopted at Birmingham. 
© engines will be very powerful, and will draw up two carriages 
- 4 time, one containing passengers, and the other for tle recep- 
tion of luggage. Our Paris correspondent says the cost of work- 
re 1s expected to be so small that the minimum fare will be 
ess than that on any other tramway line in Paris, 





NOTES AND MEMORANDA. 


Dvrine the week ending the 26th ult. the annual death 
rate in London per 1000 from all causes, which had been 19°1 and 
19-0 in the two preceding weeks, declined to18°5. During the first 
four weeks of the current quarter the death rate averaged 18°3 per 
1000, and was 2°2 per 1000 below the mean rate in the correspond- 
ing periods of the ten years 1880-89, 


A TELEPHONE wire has been stretched across Dart- 
mouth Harbour by the Western Counties and South Wales 
Telephone Company. The wire is 800 yards span, and is 200ft. 
above water level, It is a fine light wire of silicium bronze, No. 17 
gauge, and has already withstood some severe gales. The 
strain on the wire is said to be 581b., and the weight of wire to 
each span is 24 lb, 


In a recent number of the Comptes Rendus is a paper 
on ‘Mica Condensers,” by M. G. Bouty. The author finds that 
at ordinary temperatures, and for differences of potential from 
1 to 20 volts, a thin lamina of mica opposes an absolute obstacle to 
the continued passage of electricity through it; also that residual 
charges do not appear to depend on the penetration of electricity, 
so to speak, into the dielectric, but rather on a progressive increase 
of the dielectric constant. 


A NoTE on the preparation of iridium dioxide was read 
ata recent meeting of the Paris Academy of Sciences by M. G. 
Geisenheimer. Iridium dioxide is obtained in fine brown-red 
microscopic needles by heating potassium iridate in a platinum 
crucible for an hour, with fifteen times its weight of a mixture of 
equivalent quantities of chloride and bromide of potassium. The 
crystals are isolated by washing first with water and then with 
aquaregia, Analysis proves them to be pure IrQz, 


A new alloy is described for use in the place of steel in 
the manufacture of various parts of watches, such as the balance 
wheel and hair spring, so as to obviate the disadvantages which 
follow on their magnetisation or oxidation. The composition of the 
alloy is as follows :—Gold 30 to 40 parts, palladium 30 to 40 parts, 
rhodium /, to 5 parts, copper 10 to 20 parts, manganese ,, to 5 
parts, silver ,, to 5 parts, and platinum 7, tod . The copper 
and manganese are first of all to be melted, and the other metals 
afterwards added, or the whole of the constituents may be placed 
in the crucible at once, with the manganese at the bottom. 


Tue thermal value of moonlight has been measured by 
Mr. C. V. Boys, who, by means of his well-known quartz filaments, 
has produced a thermopile of almost incredible delicacy. By this 
remarkable apparatus he can render sensible the heat of a candle 
several hundred feet away, and by directing the minute disc of the 
instrument to the moon he has shown that the warmth received 
from its reflected light is equal to that given out by a candle at 
21ft. distance. The result strikingly accords with the anticipations 
of Professor Piazzi Smyth. Observation seems to show that, 
although the moon’s face is under the blaze of an unclouded sun 
for fourteen days, it remains comparatively cool, and that what- 
ever heating it does receive is rapidly gained and as rapidly lost. 


AccorpInG to Mr. Froude, the screw of a vessel of 500 
indicated horse-power, and 10 knots speed per hour, might be 10ft. 
in diameter, 0°8 pitch ratio, and run at 138 revolutions per minute ; 
or it might be 154ft. in diameter, 2°5 pitch ratio, and run at 33 
revolutions. Both screws would be credited with an efficiency o 
69 per cent.; but the large screw was at a disadvantage when 
placed in a following stream, on account of the greater difference 
in the velocity of wake currents which it experienced, aud also 
because of its greater liability to emerge from the.water. To 
maintain a high speed against head winds and sea, a relatively large 
screw was desirable; the case was analogous to that of a tug. For 
such a purpose increased diameter should not be associated with 
increased pitch ratio. The propeller of 154ft. diameter and 2-5 
pitch ratio would probably waste as much power when working 
against head seas as the 10ft. propeller of 0°8 pitch ratio. 


Ar the meeting of the Institution of Civil Engineers on 
the 6th inst., a paper was read on ‘“‘ The Screw Propeller,” by Mr. 
W. Barnaby, ot submitted the results of recent experimental 
research so far as they bore upon the solution of this problem. The 
experiments made by Mr. Thornycroft with model screws were 
described, and the author’s method of tabulating the results was 
explained. This method consisted in the construction of constants 
expressing the relation between disc-area, power and speed, and 
also between diameter, speed, and revolutions. They depended 
upon the propositions that :—(1) The disc-area was proportional to 
the indicated horse-power, and inversely proportional to the 
cube of the speed. (2) The revolutions per minute were pro- 
agin to the speed, and inversely proportional to the diameter. 

he constants were of the form Cy = disc area x V3 H.P., and 
C, = revolutions x D+ V, where V = speed of screw through the 
water, D = diameter of screw in feet, H.P. = effective H.P. inthe 
screw shaft. 


AxsoutT two years ago a process of gold amalgamation, 
the invention of Mr. B, C. Molloy, M.P., was shown in operation 
upon a small scale. The trial of the process at some gold mines in 
New Zealand led to the discovery in practical working of defects, 
which, it is said, have been remedied. To show it in use, milling 
and amalgamating works have been fitted up at 10, Charles-street, 
Blackfriars-road, London, by the Economic Gold Extraction Com- 
pany. The difficulties attaching to float gold and to the sickening 
of mercury in some cases are overcome by causing every particle of 
the ore to be brought into mechanical contact with the mercury, 
and by causing a current of electricity to act on a small quantity 
of a permanent salt solution, by which means hydrogen is gene- 
rated on the mercury itself. The mechanical difficulty is met by 
causing the finely-crushed ore mixed with water to pass under a 
revolving metal disc which floats on the surface of the mercury. 
The crushed ore is fed in at the centre of the apparatus, and by 
centrifugal action is forced and squeezed out, grain by grain, to 
the periphery of the disc. The gold, being thus brought into 
touching contact with quickened mercury, at once amalgamates 
with it, and is afterwards recovered from it in the usual way. The 
hydrogen formed combines with the mercury to form a hydrogen- 
amalgam, which prevents sickening of the mercury. 


Tue retail price of camphor has recently advanced in 
America from 30c. to 60c. a pound. The Scientific American says 
the scarcity and consequent high price of camphor is caused by the 
large quantities of it which have been talen by European Govern- 
ments for the manufacture of smokeless powder, and also by the 
increasing demand for celluloid goods both in Europe and in the 
States. Previous to the invention of celluloid, about all the uses to 
which camphor was put were for preserving clothing and fur goods 

ainst moths and in medicine. Now the two great inventions 
above alluded to are using such large quantities of this article that 
the supply will probably prove to be entirely inadequate. The 
principal source of this supply in Southern Japan was described in 
the above journal, and a plant built for extracting the gum from 
the wood by improved processes was shipped to Hiogo, Japan, 
which some think may institute a revolution in preparing the —— 
for commerce. This plant is com of stills, engines, an 
boilers, and when ~— at Pittsburg, Pa., weighed 55 tons and 
occupied two cars. e work of extracting the gum is done in 
Japan, but it is put through a refining process after arrival. The 
processes in Japan are very primitive indeed, and it is possible 
that the machinery now going out may beso great an improvement 
that the supply of camphor will be increased by its use. It is the 
opinion of those who have given thought to the subject, however, 
that some substitute will have to be found for camphor in the 
manufacture of smokeless powder, if not in the production of 
celluloid, as it will be impossible to pay the high prices which the 
unusual demand creates, 





MISCELLANEA. 


Ir is stated that coal has been struck ata depth of 80ft. 
= the Burrows about two miles east of the Prince of Wales Dock, 
Swansea, 


THE new graving dock, 855ft. long, which. has been 
constructed for the Blyth Shipbuilding Company, was opened on 
—— last, when the screw steamer Regulus, of Newcastle, was 

ocked, 


ADMIRALTY contracts amounting to several thousand 
aay have been placed in the hands of Mr. Ronald A. Scott 
»y the Lords of the Admiralty for the supply of projectors, 
search lamps, and switchboards. 


Ir is announced from Brussels that the project for con- 
necting that = with the sea, which has been so long in contempla- 
tion has reached a fresh impetus, the Government having decided 
to give a credit of four million francs towards the construction of 
the proposed ship canal. 


Messrs. Hacer, of the Monkwearmouth Ropery, are 
about to make a steel wire rope nearly four miles in length for 
colliery haulage purposes. The rope will be 3}in. in circumference, 
and will weigh from 12 to 14 tons. Messrs. Haggie believe this 
will be the largest haulage rope in use. Its breaking strength will 
be about 30 tons. 


On Tuesday the main building and some others of the 
Singer Sewing Machine Works at Elizabeth Port, New Jersey, on 
New York Harbour, were burnt down. The loss is estimated at 
2,000,000 dols., and it is said that 50,000 sewing machines have 
been destroyed. 3500 persons are employed in the works, most of 
whom will be idle during the time taken to rebuild the works. 


THE sewerage works and sewage farm are now com- 
pleted at — near Derby. The sewage was turned on the 
farm last week, and everything appears to be acting satisfactorily. 
The works are regarded as typical works for the sewage disposal 
for a country district of 1200 inhabitants. The land is six acres in 
extent, and it has been drained, levelled, steam-scuffled, and laid 
out with carriers. The engineer of the works is Mr. W. H. 
Radford, of Nottingham, and the contractors are Messrs. Holmes 
Brothers, of Nottingham. 


WE have received a copy of Longstaff's fifty-three 
hours’ wages calculator. It is a set of tables from which the wages 
due for any number of hours, at a given weekly rate, can be 
readily ascertained. The tables range from ls, to 40s., advancing 
by 1s. per week. The time taken advances by one-quarter of an 
hour from one hour to 80? hours. The value of any number of 
hours for one rate of wage is given on one page, and the figures 
are large and legible. It is published by Messrs. Beck and Inch- 
bold, Leeds; and Simplin and Co., London. 


THE personal estate of the late Mr. Thomas Andrew 
Walker, Assoc. Inst. C.E., of 15, Great George-street, the contrac- 
tor for the Manchester Ship Canal, the Dock, and the 
Severn Tunnel, who died at Chepstow on November 25th last, 
aged sixty-one years, has been sworn of the gross value of £982,243, 
and of the net value of £551,694. He appoints as executors his 
two sons-in-law, Mr. L. P. Nott and Mr. C. H. Walker, with Mr. 
Thos. Jas. Reeves, of King-street, Manchester, and gives them 
authority to carry on or discontinue his business, as they may 
think best. Mrs. Walker is to have for her life one-half of the in- 
come of the testator’s property, which, subject to her life interest, 
is to be held in trust in equal shares for his four daughters, to 
whom, pending the calling in of his estate, £200 a year each is to 
be paid, and to Mrs. Walker £1200 a year. 


At a meeting of the Society of Engineers, on the 
5th inst., a paper was read by Mr. F. H. Cheesewright, 
Assoc. M. Inst. C.E., on ‘‘ Breakwater Construction.” The author 
touched upon the origin of breakwaters, showing that the earliest 
system employed in their construction is virtually the system in use 
at the presentday. He then described some of the modifications 
that have taken place, and some of the typical breakwaters of the 
world, both at home and abroad, with a view to proving that even 
the best constructed leave a great deal to be desired. Improve- 
ments in the direction of obtaining a vertical wall structure 
would lead to the best form of breakwater. He fully described 
the Lewthwaite system, and claimed for it that it produces a 
perfect vertical wall on any bottom, and that it possesses perfect 
continuity, and is cheaper than any known system. 


In reply to a question in the House of Commons last 
week, on the Platters Rock, Holyhead, Sir M. Hicks-Beach said : 
‘In 1888 Sir John Hawkshaw estimated the cost of removing the 
Platters Rocks in Holyhead Harbour down to 26ft. below low 
water at £250,000, and down to 20ft. below low water at £70,000. 
In December last Mr. Hayter, who has been connected for many 
years with the harbour, and is thoroughly conversant with the 
latest improvements in engineering machinery, carefully examined 
the question, but gave me no ground for believing that removal 
down to 25ft. would be less expensive than the sums mentioned by 
Sir John Hawkshaw. I am now considering whether a partial 
removal to a less depth may not give practically all the advantages 
which the class of vessels whieh now use the Harbour of Refuge 
can desire. Plans and sections were prepared for the purpose of 
making the estimates, but they are not in a form which could 
well be produced to Parliament except at a large expense.” 


Some time ago a tall chimney at Kearney, New Jersey, 
was struck by lightning and much damaged. The Scientific 
American illustrates the method by which John Phillips, a coura- 
— roofer, proceeded to rig a tackle for workmen to repair the 

amage at the top. He lashed successive ladders to bolts driven 
into the chimney. Above the last ladder in position would be 
driven a stout spike with block and tackle, by which the next 
ladder would be hoisted. Phillips wore a safety belt, by means of 
which he would hook himself to the ladder on which he was work- 
ing. He would lash the last ladder sent up to the preceding one, 
and as he worked his way up would secure it to bolts driven into 
the chimney. At the top of the chimney the difficulty and danger 
of the work were greatly increased on account of the flare, which 
extended outward 5ft. from the collar. Here Phillips used hollow 
bolts, containing a rod with screw and nut, by means of which the 
bolt was expanded at the end after being driven, thus taking a 
fast hold upon the chimney. To rings in the end of these rods 
the ladder was firmly lashed. The last ladder placed on the cap 
was an iron one. 


THE report of the Technical Commission appointed to 
consider the question of the possibility of completing the Panama 
Canal states that the completion of the works is possible, but it 
would require an expenditure of 485,800,000f., and would occupy 
a period of between seven and eight years. But, unfortunately, 
this first total of 485,800,000f. upon the dams, locks, and so forth is 
not much more than half the entire expenditure required. Allow- 
ances for expenses now unforeseen, for the cost of administration, 
&e., would bring up the total to 638,000,000f., to which the 
interest, at 6 per cent., for only four years, would bring the grand 
total, in round numbers, to 900,000,000f., or £36,000,000. The net 
receipts for the first three or four years are estimated at 38,000,000f., 
rising then to 50,000,000f., and twelve years after the opening to 
61,000,000f. The material and preparations of the old company 
are reck d as ting to at least half - _ bps gor 
still necessary. The Commission, regretting that they cannot ho 
out a more favourable prospect, think the best solution would be a 
guarantee of interest by the maritime States. In 1879 the time of 
construction was reckoned at twelve years, and the cost at 
1,000,000,000f., but ten years have elapsed, and a larger sum has 
been already spent 
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REPORT UPON TRIALS OF THREE STEAMERS, 
FUSI YAMA, COLCHESTER, TARTAR.? 


By Professor ALEXANDER B. W. KENNEDY, F.R.S., Chairman. 
(Concluded from page 365.) 


IIl.—TRIAL OF THE 8.8. COLCHESTER. 


Steamer.—This vessel is the latest of those built for the Great 
Eastern Railway Company, for carrying their passenger traffic 
between Harwich and Antwerp. The Committee is very greatly 
indebted to the Great Sateen falioney Company, and especially to 
Mr. Holden, the locomotive superintendent of the line, and to 
Captain Howard, the company’s marine superintendent, for the 
facilities which they gave throughout for the carrying on of the 
trial. The Colchester, which is driven by twin screws, is a vessel 
of 28lft. in length, 3lft. beam, and 15-2ft. in depth. Her gross 
registered tonnage is 1160, her net registered tonnage being only 
517 tons; the remainder of 643 tons representing space occupied 
by machinery, seamen, &c. Her draught at Harwich at the end of 
the trial was 13ft. 7in. aft and 10ft. 6in. forward, corresponding to 
a displacement of 1675 tons. The trial was made upon the 9th of 
November, 1889, on a run from the Humber to Harwich. The 
ship had been lying in the Humber, where her machinery had 
received a thorough overhauling by the makers, Messrs. le’s 
Shipbuilding and Engineering Company, Hull. Steam was got u 
on the morning of the 8th November, and the engines were turn: 
round about 3 p.m. on that day. The steamer left her moorings 
about 3 a.m. on the 9th November, and the trial started at 5 a.m. 
on that morning. It lasted until 4 p.m. exactly, the boat being 
taken a little south of the Stour estuary in order to prolong the 
trial somewhat. The furthest south point was reached at 3 p.m. 
on 9th November. The engines were stopped about seven minutes 
during this time to allow the pilot to leave the ship, and they were 
also slowed down for five minutes about the same time. The 
counter was read at each of these changes of speed, all of which 
occurred before 5.40 a.m. 

Engines.—The Colchester is fitted with two compound surface- 
condensing engines, driving the two screw shafts. The engines 
are entirely separate, and are placed slightly inclining from the 
vertical, the space between them being taken up by a condenser 
which is common to the two. They were built by Earle’s Ship- 
building and Engineering Company in 1888-89. The diameters 
of the cylinders are 30in. and 5/in. respectively. An opportunity 
has not occurred to gauge them. Their common stroke is 36in. 
The diameter of all piston-rods is 6in., and of all tail rods 4°5in. 
The cranks of each engine are at right angles, and the high-pres- 
sure cranks lead. The cylinders are not jacketted. Thecl 
of the high and low-pressure cylinders as given by the owners are 
9°39 and 6-23 percent. The valve gear is of the ordinary link- 
motion type. e surface-condenser contains 3000 square feet of 
tube surface in 1176 tubes, lin. external diameter, and 9ft. 11]}in. 
long over plates. The screw propellers have cast steel blades and 
boss; each is 1lft. 6in. diameter, and 20ft. 4}in. pitch, with a 
surface of 454 square feet. 

Boilers.—There are two iron boilers, each double-ended, 13ft. 
mean diameter, and 18ft. 3in. long, each boiler having six furnaces 
of 3ft. 4in. internal diameter. The total grate surface is 
220 square feet, the length of each surface on bars being 5ft. 6in. 
The total heating surface is 5820 square feet, of which 4770 square 
feet is tube surface. There are 784 tubes, 34in. external diameter, 
and 6ft. 9in. long over plates. The total heating surface is there- 
fore 26-5 times, and the tube surface 21-7 times, the grate surface. 
The boilers have been designed to work safely with a pressure of 
90 1b. of steam, but are ordinarily worked, as during the trial, 
with a pressure from 5Ib. to 101b. less. There are two double 
funnels, one for each stokehold; the internal diameters of their 
outer and inner shells are respectively 6ft. 7in. and 5ft. 5in., and 
the total height of each funnel is 47ft. above the centre of the 
wing furnaces. The total weight of the engines and boilers, 
including water in condenser, pipes, and boilers, and all mountings, 
. about 395 tons. The net volume of the boilers is about 4980 cubic 

eet. 

Duration of trial.—The duration of trial from start to finish was 
11 hours exactly. Deducting the 7 minutes of stop, the running 
time was therefore 10 hours 53 minutes, or 653 minutes. 

Coal measurement.—The coal was weighed in each stokehold 
by spring balances as before. The fires were not cleaned 
during the run. The ashes were weighed after the trial was 
over; but the weight of ashes given below includes the ash 
formed while steam was being raised during the time the 
fires were banked up before the start, and during the two hours’ 
run before the trial actually commenced. The fire grates were 
fitted with Henderson’s fire bars, with the object mainly of render- 
ing possible a somewhat large rate of combustion, so as to get the 
greatest possible duty out of the boilers. The coal used in the 
forward stokehold, and during the first half of the run in the 
after stokehold, was Monk Bretton—Yorkshire—coal. For the 
second half of the run a mixed coal, chiefly Hucknall and Shireoaks 
—Nottinghamshire—was used in the after stokehold. Coal samples 
were taken frequently during the run from bothstokeholds, and mixed 
together, and finally pounded ; so as to obtain as representative a 
sample as possible for analysis. The analysis was made as before 
by Mr. C. J. Wilson, who gives it as follows :— 


Coal as used. Dry coal 





Carbon .. .. .. .. «. .. 71°89 percent. 75°08 per cent. 
EAPOPNEMR 2 os ce 0s os oe BEB yy . 
ree ee es DEP a 2 


PD ae” wnt ee. ok: Geb: ee” se OR ae’. ae 4°26 
Nitrogen, sulphur, oxygen, &c., 
by difference ‘i. Se BSS. a& OP os 


100°00 100°00 


The following is an analysis made by Mr. Wilson of a sample of 
the clinker and ash :— 








Loss on ignition (=carbon) 43°73 per cent. 
Mineral matter oe, oe we = = 
100°00 


The ash therefore contained about 43°7 per cent. of carbon. 
The calculated calorific value of the fuel as used is 13,280 thermal 
units, which corresponds to the evaporation of 13°75lb. of water 
from and at 212 deg. Fah. The equivalent carbon value of 1 lb. of 
the fuel as used is 0°9131b. The total coal used was as follows :— 





After stokehold, portside .. .. .. .. .. «. «. 16,020Ib. 
ae - starboardside.. .. .. .. .. .. 15,426Ib. 
Forward stokehold port side .. .. .. .. .. .. 15,509]b. 
- i starboard side .. .. .. .. .. 15,586Ib. 
62,491 Ib. 


This amounts to 95-7 lb. per minute, or 57421b. per hour, taking 
the running time as653 minutes. As a check upon the coal con- 
sumption it hasalso been worked out from a time after the stoppage, 
at about 5.40 a.m., to the end of the trial; and over this period 
it comes to 959 1b. per minute, that is to say, the same as before 
within the limits of measurement. The weather was very fine 
during the whole of the trial, but a little foggy towards the end ; 
which made the captain of the steamer reluctant to continue the 
run longer, as it was originally intended todo. The actual 
amount of clinker and ash weighed off under the conditions already 
mentioned—page 11—was 2890]b. It may be taken roughly that 
of this quantity 2200Ib., or 2001b. per hour, was made during the 
— run, which is about 34 per cent. of the total quantity of 
coal. 

Furnace gases.—A sample of the furnace gases was collected over 
mercury by Mr. Wilson each hour from each funnel, there being 
twenty samples in all. The analyses of these samples are given in 





1 Institution of Mechanical Engineers, Research Committee on Marine 
Enzine Trials. 





the table. This set of analyses and the corresponding set for the 
Tartar trial are perhaps the most important and complete which 
have ever been made under such conditions, and merit very close 
examination. The ‘‘mean” figures in the table show that 3°8 per 
cent. by weight of the dry furnace gases is carbon, from which it 
follows that allowing for the combustion of the hydrogen of the 
fuel, 18-5 1b. of dry air passed through the furnace per pound of 
coal burnt. The chimney temperatures were read in each funnel 
every quarter of an hour during the waole of the trial, from a mer- 
cury thermometer containing compressed nitrogen over the mer- 
cury. This thermometer reads up to 860deg. Fah., butin avery large 
number of cases—about three-ei fhths of the whole—the temperature 
rose somewhat above the maximum reading of the thermometer. 
It was obvious from the motion of the mercury that the true tem- 
perature was not much above the limit of the thermometer, but 
of course its exact value is unknown. Assuming that the mean 
value of these readings was 20 deg. Fah. above the limit of the 
thermometer, or 880 deg. Fah.—which is probably true within an 
error of 10 deg. either way—the mean temperature in the forward 
funnel was 838 deg. Fah., and in the after funnel 842 deg. Fak., 
the mean of both being therefore 835 deg. Fah. The mean 
chimney draught meas by U gauges was 0°38in. of water in the 
forward, and 0:34in. in the after funnel. 

Feed-water measurement.—The feed water was measured in the 
two tanks. These tanks have been made specially for feed 
measurement, in a form as adaptable as possible to the conditions 
of various steamers ; and in parts of such a size that they can be 


COLCHESTER TRIAL.—Analyses of Funnel Gases by Weight. 




















No. of | Carbonic | Carbonic v3 | Time of 
sample.| acid. | oxide. Oxygen. | Nitrogen. | collecting. 
Per eent Per cent. Per cent. Per cent. | 

1 12°02 0-00 2°05 75°93 5.20 a.m. 
8 15°50 72 | 7°04 75°74 6.20 ,, 
5 18°14 000 6°80 75°06 7:20 « 
7 11°80 0-00 =6| (1268 75°52 tS « 
9 18°03 1°52 5°71 7 
bt 14°52 0-00 10°38 7 
13 16°33 0-00 | 8°82 7 
15 15°52 0-00 | 9-76 
17 17°22 0°00 | 6°85 
19 1647 | 0-00 | 8°15 
Mean 15°56 0°32 8°82 
| 
2 11-48 | (0-00 12°15 
4 13°16 | 0°00 11°43 
6 12°86 | 0°00 12°02 
8 921 | 0°00 | 4-59 
10 9°42 000 =6| (1482 
12 4°54 0-00 19°36 
14 14°63 0°00 | 10°37 
16 17°62 107} 6°26 
18 14°52 0°00 «| (11°06 
20 $°85 0°00 =| 15°28 
Mean 1163 011 12°73 
Mean of \ | 
bth |; 1359 | O22 | 10°78 75°41 _ 
funnels J | | 





readily got down into the engine room of a steamer, and erected 
and jointed there. It was found ss to put them together in 
an extremely confined space in the Colchester, and again in the 
Tartar at a somewhat later date; and it is thought that the 
details of their construction may therefore be interesting to 
members. Each tank held about 2200 lb. of water at 64 deg. Fah., 
between the upper and lowercocks. Their contents were carefully 

by weighing water into them when jointed and connected, 
before placing them on board the steamer. Each tank lasted in 
the Colchester about three minutes. The total arnount of water 
used was 468,845 lb., over a total running time of 654 minutes.! 
This amounts to 717 lb. per minute, or 43,020 lb. per hour, the 
mean temperature of the feed being 113deg. Fah. e feed pump 
of one of the engines only was employed to pump throughout, the 
other pump not being used. All the steam made by the boilers 
went to the main engines; the steam for the circulating pump 
engine, the steering engine, and dynamo engine, and any steam 
for heating that was required, was taken from the donkey boiler, 
to which special steam connections were made for the es pee 
The water level was practically the same at the beginning and end 
of the trial. 

Power measurement.—Indicator diagrams were taken every half- 
hour from each engine. There were thus twenty-two sets of dia- 
grams, or 176 single cards, taken in all. The six indicators used 
were all made by Messrs. T. S. M’Innes and Cairns, of Glasgow, 
and kindly lent by them to the Committee. These indicators are 
very simple in construction and handy in use, and their vulcanite 
sheathing is attended, at sea especially, with much convenience in 
manipulation. The following are the mean effective pressures in 
the cylinders in pounds per square inch :— 


Cylinder. Top. Bottom. Mean. 

Port ; high-pressure .. .. 43°34 .. .. 47°96 .. .. 45°65 
». Serene = 4. «. BO .. « We .. .. We 
Starboard ; high-pressure... 38°45 .. .. 45°98 .. .. 42°07 
~ low-pressure .. 11°68 .. .. 1815 .. .. 12°42 


These pressures correspond to the following indicated horse- 
powers :— 





Port engine; high-pressurecylinder.. .. .. .. 490°3 
- ” low-pressure cylinder... .. .. .. 5822 
—o 1022°5 
Starboard engine ; high-pressure cylinder .. .. 457°9 
= mh low-pressure cylinder .. .. 499°3 
says 957-2 
Total indicated horse-power .. .. .. 12 .. os oe 1979°7 


The maximum indicated horse-power given by any one set of cards 
is 2194°2, which occurred at 10.15 a.m., with a mean speed of 88°6 
revolutions per minute, and 861b. of steam. The minimum indicated 
horse-power by any one set of cards was 1699-6, at 5.45 p.m., with 
a mean speed of 83-2 revolutions per minute, and 73 lb. of steam. 
.—The counters for the two engines were entirely separate. 
The total number of revolutions e by the port engine was 
56,136, and the total number of revolutions made by the starboard 
engine was 56,857 ; which totals correspond respectively to 86-0 and 
87°1 revolutions per minute. The maximum number of revolutions 
per minute for any half hour was 89°9 for the port, and 91°7 for the 
starboard engine; and the minimum number, except when slowed 
down, was 829 for the port, and 84-0 for the starboard engine. 

Pressures, &c.—The mean barometric pressure during the trial 
was 30°6in. of me , or 15°Olb. per square inch. e mean 
boiler pressure was 80°5lb. per square inch by the pressure-gauge 
in the stokehold, and 78*2lb. per square inch by the pressure- 
gauge in the engine-room. The mean vacuum by gauge was 25-4in. 
of mercury, corresponding to 2‘5lb. per square inch of absolute 
back pressure. The mean pressure in the receiver of the starboard 
engine was 8-0lb. per square inch above the atmosphere, and in 
that of the port engine 8°8lb. per square inch above the atmo- 
sphere. The mean initial pressures in the high-pressure cylinders 
were 64°3lb. per square inch above the atmosphere in the port 
engine, and 59°4Ib, in the starboard engine. The mean back 
pressures in the low-pressure cylinders were respectively 4°41b. and 
4‘5lb. per square inch absolute. 

Boiler efficiencies. The mean rate of combustion in the furnaces 
was 26:1lb. of coal per square foot of grate surface per hour, or 
0°9871b. per square foot of total heating surface per hour. The 
evaporation was at the rate of 7°491b. of water per pound of coal. 
The feed entered the boiler at a temperature of 113deg. Fah., and 








' The last feed tank was finished at 4.1 p.m. instead of 4 p.m, 








—=: 
the temperature corresponding to the mean boj 
324 deg. Fah., so that each po of steam denis By pe was 
1100 thermal units; hence the equivalent evaporation | Ab en up 
212 deg. Fah. was 8°53lb. of water per pound of coal hand at 
9°341b. per pound of carbon value in fuel. The equivalent ¢ about 
of heat utilised per pound of coal was 8240 thermal unite one 
62-0 per cent. of the whole calorific value of the fuel, whi th wef 
centage therefore represents the actual boiler efficiency Thy Per. 
calculated calorific value of the fuel burnt per minute was] 27 ra 
thermal units. The weight of dry air per pound of cog! 71,000 
lated from the furnace gas analyses, oun out to 185 ]b. . calcu. 
the total weight of furnace gases per pound of coal would be ; — 
19'41b, Their specific heat may be taken as 0-238, and the — 
been raised in temperature from say 55 deg. Fah., the tem y hare 
of the outer air, to 835 deg. Fah., the temperature of the — 
This corresponds to a loss of 3714 thermal units per pan 
of coal, or 28°0 per cent. of the whole calorific value of he te 
including the raising through the same range of temperat wel, 
the steam formed by the combustion of the hydrogen in the fr § 
The loss due to oragonstion of the moisture in the fuel work por 
to 0-4 per cent., and that due to imperfect combustion to 13 out 
cent. These quantities add up to 91°7 per cent. of the whole — 
of combustion, leaving a balance of 8°3 per cent., which ine] et : 
all losses by radiation unaccounted for. The weight of fo sa 
evaporated from and at 212deg. Fah. per square foot of ree 
heating surface was 8°42]b. per hour. the average rate of t — 
mission of heat through the material of the boiler was au 
thermal units per square foot of heating surface per hour, ” 

Coal consumption.—The total coal burnt, namely, 5742 1b 
hour, corresponds to 2°901b. per indicated horse-power per hot 2 
This is equivalent to 2°65 lb, of carbon value per indicated beans, 
power per hour. sa 

Engine efficiencies. —The total indicated horse-power being 1980 
and the total feed-water used per hour being 43,020 lb., the feed. 
water used per indicated horse-power per hour was 21°73]b. The 
actual heat received by tho feed-water per minute was 788 700 
thermal units, or 398°4 thermal units per indicated horse-power 
~d minute ; which is 62 per cent. of the whole heat of combustion 

he absolute engine efficiency was 10-7 per cent. : 

Total efficiency.—The combined efficiency of the boilers and 
engines, or ratio of the heat turned into work to the total heat of 
combustion of the fuel, was 0°62 by 0°107, which is equivalent to 
6°6 per cent. 

Steam from indicator diagrams.—The following are the results of 
measurements made upon the indicator diagrams taken to ascertain 
the proportion of steam accounted for by them. The actual weight 
of feed-water used per revolution was 8°28 lb.:— 





Proportion of steam | Ibs. Percentage Percentage 
accounted for per of total |, Present 
by indicator diagrams, | revolution. feed. in cylinder 
| as water 
Steam present in high-pressure Ibs. Per cent. 
cylinder, port engine, after cut 
off, when the pressure was 51 Ib. 
per square inch above the atmo- 
sphere rs eee 
Steam present in high-pressure | 
cylinder, starboard engine, after ea 
cut-off, when the pressure was - 
51 1b, per square inch above the | 
atmosphere .. .. .. «. . 2°83 , 
Steam present in low - pressure 
cylinder, port engine, near end 
of expansion, when the pressure 
was 7 lb. per square inch below 
the atmosphere .. .. .. .. 2°19 
Steam present in low - pressure | 
cylinder, starboard engine, near . 
end of expansion, when the | _ 





Per cent, 


wo 


3°0 47°0 
ressure was 7lb. per square 
inch below the atmosphere... 2°20 








Speed of vessel.—The following notes from the log book of the 
ship may be of interest :— 
Distance in 


Time. nautical 
miles, 
Left Hull Roads .. Siam... © 
Spurn Light .. 4.40 oe wo ae 
a a Se re a ae ae 
se Mate ag! eG se him sa om ee re) 
Cockle . 10.35 97 
Corten * - 11.15 as ae 
Sas oc 02. 00 (6% 20 - L2ipm. .. .. 10 
Sunk Se ook any Fate ee: ge ae . 2.20 a aw 
Long Sand Head Light .. .. .. .. 2.40 (. on Se 
E> <n nat as Ves. oe be. xa ete 
ne eee a ae: 
The mean speed between Dudgeon and Cork Lights, which 
includes nearly the whole of the trial except that porticn when the 


vessel was slowed down and stopped, was therefore 14°4 knots. 
The Colchester is a vessel built rather to attain a maximum of 

wer and speed overa short journey than a maximum of economy. 

oked at from this point of view, it may be interesting to compare 
the relation between power developed and the size of the ma- 
chinery in her case, and in those of the othersteamers tested, The 
net volume of her boilers is about 4980 cubic feet, or at a rate of 
2°5 cubic feet per indicated horse-power. This ratio, in the case of 
the Meteor, Fusi Yama, and Tartar, is respectively 2°7, 4°55, and 
4°34 cubic feet per indicated horse-power. 


IIl.—TRIAL OF THE 8.8. TARTAR. 


Steamer.—This steamship is owned by Messrs. Gellatly, Hankey, 
Sewell, and Co., and is an excellent example of modern economical 
engines in a cargo-carrying steamer. She was built in the year 
1887 by Messrs. R. Dixon and Co., of Middlesbrough, and engined 
by Messrs. Thomas Richardson and Son, of Hartlepool, with trip'e- 
expansion engines, working a single screw. She is a vessel «f 
Sap. in length, 38ft. in breadth, and 27ft. in depth, moulded, 
Her gross registered tonnage is 2389, and she is classed at Lloyd’s 
100 Al. Her draught during the trial was 8ft. 6in. forward and 
15ft. Gin. aft, or 12ft. mean; and her displacement at this draught 
was 2250 tons. She was practically without cargo, carrying 
nothing but water ballast. e trial was made upon the 27th of 
November, 1889, on a run from the Thames to Portland. The 
vessel had arrived in London on the 2lst of November, after a 
voyage from Australia; and the boilers were cleaned, and the 
engines opened out and overhauled before the trial, while the ship 
was unloading in the docks. Steam was got up on the evening of 
the 26th November, and the vessel went out of dock about 5 a.m. on 
the 27th. The trial started at 8,25 a.m., as soon as the vessel was 
far enough down the Thames to run at full speed, and lasted until 
6.30 p.m. The weather during the last part of the run was suffi- 
ciently rough to cause the engines to race a little, in consequence 
of the light draught of the ship. At the time mentioned—6.30 p.m. 
—the weather had become sufficiently bad to make the taking of 
accurate observations a matter of considerable difficulty, and it 
was therefore decided to end the trial, rather than to run any 
risk of having it spoilt by inaccuracies. In consequence of snow- 
storms met with going down the Channel, the engines were slowed 
from 9.52 a.m. to 10.56 a.m., and again for eleven minutes between 
12 and 1 o'clock. During these periods the speed was about sixty- 
four revolutions per minute, the full speed at other times being 
about seventy-one revolutions per minute. Diagrams were taken 
at the slower speeds, so that they are properly allowed for in the 

ag The engines were not stopped at all during the trial, 
and with the exception of the intervals named, ran under constant 
conditions as to position of valve gear, &c., namely, with the main 
stop-valve and the throttle-valve fully open, and the link-motion 
slightly linked up. : 

Engines.—The Tartar is fitted with triple-expansion surface- 
condensing engines, the cylinders being placed in the order, nigh, 
low, intermediate, going from forward to aft. The cranks are 
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__ 
the sequence—high, low, intermediate. ‘The diameters 
f the cylinders are 26°03in., 42°03in., and 68-95in., by gauges. 
of ton-rods are all 5°bin. diameter. There are no tail rods, 
a re oke of all three cylinders is 3ft. 6in, The cylinders are 
The ood and there is a separate steam-admission pipe to each 
— The clearances of the cylinders are given by the makers 
beri and 9°25, and 5°10 per cent. The valve gear is of the 
ab jotion type, with an independent adjustment for the cut-off. 
= “surface condenser contains 2250 square feet of tube surface, 
a tubes of fin. external diameter, and of 13ft. Ogin. length 
meee tube plates. The screw propeller has four blades, and is 
16ft, 6in. diameter, with a pitch of 18ft. ‘ 

Boilers. Steam 18 supplied by two double-ended steel boilers 
ith Fox’s flues, designed to work at a pressure of 150 Ib. a 
- are inch. The boilers are 13ft. in mean diameter, and 14ft. 9in. 
oe each with two furnaces at each end, there being eight fur- 
— in all. The total grate surface is 161 square feet, each 
naces Ming ft, Gin. in length, and 8ft. Sin. broad, ‘The total 
Frating surface is 5226 square feet, of which 4366 square feet is 
om surface. The total heating surface is therefore 32°5 times, 
a the tube surface 27°] times the grate surface. There are 992 
po 3in. diameter outside, and 5ft. 9in. long over plates. The 
internal diameter of the funnel is 7ft., and its total height 57ft. 
above the centre of the furnaces. The total weight of the engines 
pee boilers, including water in condenser, pipes, and boilers, and 
all mountings, is about 191 tons. The net volume of the boilers is 
about 4710 cubic feet. : 4 ; 
"Duration of tral.—The duration of the trial from start to finish 
was 10 hours 5 minutes, or 605 minutes. ; 

Coal measurement. —The coal was weighed as in the other cases, 
from 5001b. to 600 lb, at a time being put down on each side of each 
stokehold. The trial was started with clean floors, and the time of 
first stoking from each weighed lot of coal was noted, as well as 
the time when the whole of the weighed coal was finished. The 
fires were not cleaned during the run. The ashes were weighed 
after the trial was over, the ashpits having been cleaned a little 
time after it commenced. The coal used was Welsh from Penri- 
kyber—Glamorganshire—throughout. Coal samples were taken 
frequently during the run from both stokeholds, and the final 
analysis, after a thorough mixture of all these samples, is as 


placed in 


tubes, 








Ws i— 

nd Coal as used. Dry coal. 
Carbon 87°98 per cent. 88°93 per cent. 
Hydrogen .. 4°22 5, oy "26 4, 55 
Moisture .. IW ws 000 ,, 45 
oS TE.) Se ee 846 ,, 4, 
Nitrogen, sulphur, oxygen, &c., 
hy difference win a | | he x eee 

100°00 100°00 


A sample of the ash was also collected, and 
Mr, Wilson as follows :— 

Loss on ignition (= carbon) 

Mineral matter .. .. .. 


has been analysed by 


65°58 per cent. 
47 oy 


100°00 
The calculated culorific value of the fuel is 14,995 thermal units, 
which corresponds to the evaporation of 15°521b. of water from 
and at 212 deg. Fah., and to an equivalent carbon value of 1°031 Ib. 
per pound. The total coal used was as follows :— 


After stokehold, port side... 5322 Ib. 
- . starboard side 5052 Ib. 
Forward ,, portside .. 4701 Ib. 
” ” starboard side 4162 Ib. 
19,287 Ib. 

This amounts to 31°8]b. per minute, or 19081b. per hour. Asa 


check upon this consumption, and in order to see how far it might 
be affected by any irregularities in measurement at the end of the 
trial, the consumption has also been worked out overa time—in 
average 560 minutes—at the beginning and end of which the con- 
dition of the stokehold floors, and of the fires, was identical, and 
for this interval the coal consumption works out to 32°08 Ib. per 
minute. It has been thought wise to assume therefore that the 
actual coal consumption was 32°0lb. per minute, or 1920 lb, per 
hour ; the small alain between this and the foregoing figures 
being probably caused by the increasing difficulty of measurement 
at the very end of the trial. The total amount of ash taken from 
the two stokeholds at the end of the trial was 291 1b., but the ash- 
pits were not cleaned out until some little time after the trial 
commenced, so that this weight corresponds only to a period of 
6 hours 53 minutes. The ash was therefore equivalent to 0°70 1b. 
per minute, or 421b. per hour ; which is 2°2 per cent. of the total 
weight of the fuel put on the bars. 

Furnace gases.x—A very complete series of furnace gas samples 
was collected, a sample being collected over mercury by Mr. Wilson 
every half hour. e chimney temperatures were read every 
quarter of an hour throughout the trial from a mercury thermo- 
meter as before. The average reading was 477 deg. Fah. It 
remained very fairly constant during the whole trial. The 
chimney draught was read on a U gauge at the same time that the 
temperature was taken, and varied from yin. to jin. of water. 

Feed water measurement.—The feed-water was measured in the 
same tanks used for the Colchester ; each tank lasted in this case 
from five to six minutes. The total amount of water used was 
217,430 1b. over a total time of 605 min. This amounts to 359-4 Ib. 
per minute, or 21,564 lb. per hour, but reasons are given later on 
for supposing that a considerable percentage of this quantity was 
not a turned into steam. At first pumping was carried out 
by one of the feed-pumps of the engine, but for the last four hours 
a donkey re was used, as it was found to give much less 
trouble and to 4 much more conveniently under control. The 
steam for this donkey pump was supplied from the main boilers. 
The steam made by the boilers all went to the main engines, steam 
being kept up in the donkey boiler for all auxiliary engines ; and 
the pipes and connections having been carefully examined in order 
to see that no unintentional communications existed. The water 
level in the boilers was, on the average, l}in. lower at the finish 
than at the start of the trial. This corresponds to a total of 
1874 1b, of water, or about 0°86 per cent. of the whole feed ; this 
amount has been added to the quantities given above. It may be 
interesting to notice that an error of }in. in reading the level in 
one boiler in a case like this would make a difference of about 
375 1b., or under 0-2 per cent. of the water used. 

Power measurement.—Indicator diagrams were taken every half- 
hour from each end of each cylinder as before. There were thus 
nee complete sets of diagrams, or 126 single cards taken in 
all. The indicators used were those lent by Messrs. M’Innes and 
Cairns, which were also used for the Colchester. The following 
— mean effective pressures in the cylinders in lbs. per square 
inch :— 

Cylinder, 


Top. Mean 


High-pressure 85°74 38°04 86 89 
Intermediate 19°92 20°23 20°07 
Low-pressure 719 718 7718 


These pressures correspond to the following indicated horse- 
powers :— 





High-pressure cylinder .. 283°7 
Intermediate cylinder .. 408°5 
Low-pressure cylinder .. 895°2 





Total indicated horse-power. . "are 10874 
The maximum indicated horse-power given by any one set of cards 
was 1296-7, which occurred at 245 a.m., with 73°2 revolutions per 
minute, and 146 Ib. of steam. The minimum indicated horse-power 
by any one set of cards was 719°3, at 10.10 a.m., with 61:4 
revolutions per minute, and 185 1b, of steam, 

Speed.—The counter was read every quarter of an hour. The 
total number of revolutions made was 42,350 in 605 minutes, or 
exactly seventy revolutions per minute. The maximum numter of 
revolutions per minute for any quarter of an hour at full speed was 
73'8; and the minimum, 70°3 revolutions per minute; while the 





average speed during the time that the engine was slowed down 
was 63°7 revolutions per minute, 

Steam jackets.—As has been already mentioned, each jacket 
received steam through a separate valve. The connections from the 
jacket drains to the hot well were broken, and all three jackets were 
made to drain into a small tank placed at the back of the engine ; 
and the rate at which the jacket water collected in this tank was 
measured fourteen times during the trial, on most occasions fornearly 
a quarter of an hour continuously, The water collected in this way 
amounted in all to 2476 1b. in 175 minutes, or 14°15 1b. per minute, 
which is 3°94 per cent. of the total feed. This quantity is of course 
included in the total feed measured through the tanks. It was not 
— to jacket the high-pressure cylinder with steam of full 

iler pores and under these circumstances it did not appear 
advisable to allow any steam to pass into that jacket, which was 
accordingly shut off. The quantity of steam given is therefore 


from the intermediate and low-pressure cylinder jackets only. 
Pressures, dc.—The mean barometric pressure durin the trial 
was 29°6in, of mercury, or 14°6 lb. per square inch. mean 


boiler pressure was 143°6 Ib. per square inch by the pressure gauge 
in the stokehold, and 140°41b, by that at the be Phe pits 
in the high-pressure, intermediate, and low-pressure valve chests 
were respectively 1314 Ib., 46°1]b., and 3°8lb, per square inch 
above the atmosphere. The pressures in the steam jackets of 
the intermediate and low-pressure cylinders were 52°5lb. and 
14-01b, per square inch respectively. The cock admitting steam 
into the high-pressure jacket, although nominally shut, allowed 
enough steam to leak through to enable the gauge to show 


TABLE V.—Comparative Results of the Trials of Four Steamers—Meteor, 





considerable exactness and certainty. The weight of dry air per lb. 
of coal calculated from these analyses works out to 31°6 Ib., so that 
the total weight of furnage gases per|lb. of coal would be about 32°61b. 
The gases have been raised in temperature from the temperature of 
the outer air, say, about 55 deg. Fah. to 477 deg. Fah., the chim- 
ney temperature. ‘Taking the mean specific heat of the gases as 
0°238, this corresponds to a loss of 307 thermal units per lb. of 
coal, or 22°1 per cent. of the whole calorific value of the fuel, in- 
cluding the raising through the same range of temperature of the 
steam formed by the combustion of the hydrogen in the fuel. The 
loss due to evaporation of the moisture in the fuel is so small as to 
be negligible, and in no one of the twenty analyses was any 
carbonic oxide found to be present in the chimney gases. The 
loss by radiation was no doubt considerably less than in the Col- 
chester—the stokeholds being very much cooler—but taking it as 
low as 8 per cent. and adding to it the 22 per cent. carried away 
by the chimney gases, it seems certain that the maximum boiler 
efficiency which can have been reached cannot have exceeded 70 
per cent. This would correspond to an evaporation of 10°8 Ib. 
of water from and at 212 deg. Fah. per lb. of coal, which is about 
83 per cent. of the apparent evaporation mentioned above. It is 
moreover to be noted that on the original log sheets the reporter 
finds in five different places memoranda made at different times 
by different assistants who were taking indicator diagrams, that 
they were unusually troubled by the amount of water which came 
through the indicator cocks. 

Coal consumption.—The total coal burnt, namely 19201b. per 
hour, corresponds to 1°77 1b. per indicated horse-power per hour. 


"us. Yama, Colchester, Tartar. 



















































































1 | Name of vessel Meteor. Fusi Yama. Colchester. Tartar. 
2 | Date of trial .. 24th June, 188s { gy } 9th Nov., 1889 27th Nov., 1889 
3 | Duration of trial .. hours 17°15 | 13°95 10°88 10°08 
: ; ; Twi ‘ 
4 | Type of engines .. Triple Compound { Oaiaeand } Triple 
5 | Cylinder diameter, high-pressure . . inches 29°37 27°35 (two) 30 26°03 
6 | is ‘3 intermediate .. pe 44°03 = — 42°03 
"4 - . low-pressure ie 70°12 i £0°3 (two) 57 68°95 
8 | Stroke, length oa beh 47°94 33 36 42 
9 | Boilers, number of main boilers .. .. 2 1 2 2 
10 } single-ended or double-ended. . double single double double 
11 | Furnaces, total number .. .. .. . oe ee 12 3 12 8 
12 | Heating surface, total . square feet 6,648 2,257 5,82 5,226 
138 - 0” tubes a < 5,760 1,689 | 4,77 | 4,366 
14 | Grate area re a 208 52 22 lil 
15 | Total heating surface to grate area ratio 32°0 43°4 26°5 32°5 
16 | Tube surface to grate area a OP aa = 27°7 32°5 21°7 27°71 
7 Grate area to flue area through tubes .. ” - 4°05 5°51 4°50 
18 = me area through funnel. . ee 5°04 8°21 4°77 4°19 
19 Mean boiler pressure above atm. . Sef 4s. 00 Ibs. per sq. in. 145°2 56°84 _ 80°5 143°6 
20 » admission ,, high-p.cyl.aboveatm... .. ..  ,, 134°4 50°83 { So.  «y} mee 
21 » effective ,, high-p.cyl... ome 58°46 30°74 { oo } 36°89 
22 9 » inter. 4, % 7° _ 
99 “48 
23 - os op | SE ta ah. eas ee are, een te a o “45 
24 * re », total reduced to low-p. cyl. .. .. ” ” ‘8 
25 » exhaust » low-p. cyl. below atm. - ‘a 
26 », Vacuum in condenser below atm. 2» » 
7 Revolutions per minute, mean revs. 
28 Indicated horse-power, mean total 1.H.P. 
29 Coal burnt per minute .. Tbs. 
Si os a9 a4” Neogli S Ceae eae ‘ z 
31 . 99 »» 8q. ft. of grate per hour ee cand ee 
mer tee a »» 8q. ft. of total heating surface per hour ‘ 
33 9 *” sy indicated horse-power per hour .. .. ie 
34 Carbon value of 1b. of coalasused .. .. 2. 1... Be 
35 pm » equivalent per [.H.P. per hour .. 3 
36 Feed-water per minute .. Ibs. 
37 ss ea ee ee eee o 
88 5 » §q. ft. of total heating surface per hour re 
39 pie ss lb. of coal Neha feta rai aaa Al sare - 
40 se +, Ib. of coal from and at 212deg. Fah. .. .. rs 
41 ” »» Ib. of carbon value from and at 212 deg. Fah. 
42 ¥ », indicated horse-power per hour Sere eo 
43 ' Calorific value of 11b. of coalasused .. .. .. Te 
44 Percentage of line 43 taken up by feed-water .. per cent. 
45 - ” 9 carried away by furnace gases mn 
46 a 4s - lost by imperfect combustion .. .. Me 
47 * ” 5° expended in evaporating moisture in coal as 
48 " 9s 9 unaccounted for... oa, van Asa pais * 
ws Heat taken up by feed-water per minute .. Th. U. 141,100 788,700 [ 403,100 } 
50 », turned into work per minute .. .. .. .. me 15,870 84,680 46,490 
jl », taken up by feed-water per I.H.P. per minute ‘ie 380 398°4 [871-2] 
52 Efficiency of boiler—line 44 .. .. .. per cent. 67°2 62°C 
53 a of engine—line 50+ line 49... .. .. ..  .. " 11°2 10°7 [11-5] 
54 a of engine and boiler combined—line 52 x line 53 i 76 oe v7 
55 Mean velocity of steam through water surface in boilers per min. .. feet 6°28 8°6 3°43 
56 Space occupied by boilers per1.H.P. .. .. .. .. .. «. cubic feet 4°53 2°52 4°33 
57 Weight of engines, boilers, &c., with water, per I.H.P. ..tons 0:27 0-20 O27 
- ie x Se he eee 29°46 
58 Clearance surface, high-pressure cylinder .. . square feet -- — { 23-6 = 
59 - - intermediate se pe sie _- P= 
oor"u 
60 ss ” low-pressure ” ST a Ras ee ee * % 1 569 j =a 
61 Speed of vessel, mean, during trial - * 146 ~ 14-4 - 





pressures varying from 01b. to over 501b. per square inch. The 
actual amount of water coming from the high-pressure jacket 
drain, however, was too small to affect appreciably the quantities 
given in the last paragraph. The mean vacuum was 26-2in. of 
mercury by gauge, which corresponds to a mean absolute back 
pressure in the condenser of 1°71b. per square inch. The mean 
initial pressure in the high-pressure cylinder was 121°8 lb. per 
square inch above the atmosphere ; and the mean back pressure in 
the low-pressure cylinder was 10°5 lb. per square inch below the 
atmosphere, which comempente to an absolute back pressure of 
4‘1 1b. per square inch in the cylinder. 

Boiler efficiencies. —The mean rate of combustion in the furnaces 
was 11°93]b. of coal per square foot of grate surface per hour, or 
0°367 Ib. per square foot of total heating surface per hour. The total 
amount of feed-water pumped into the boilers was at the rate of 
11°23 1b. per pound of coal. As the feed entered the boiler at an 
average temperature of 101 deg. Fah., and the temperature corre- 
sponding to the mean boiler pressure was 362 deg. Fah., each pound 
of steam must have taken up 1123 thermal units; and the equi- 
valent evaporation from and at 212deg. Fah., had the whole of 
the feed-water been turned into steam, would therefore have 
reached the very high figure of 13-061b. of water per pound of coal. 
The equivalent amount of heat utilised per pound of coal would 
be 12,610 thermal units, or say 84°3 per cent. of the whole calorific 
value of the fuel. Such a figure, although unusually high, is of 
course not in the nature of things impossible ; but if it really 
represented the evaporation in this case, it would follow—as will be 
seen from the figures below—that the unusual economy of the 
boilers was accompanied by an unusual want of economy in the 
engines. Fortunately the measurements made were sufficiently 
complete to enable it to be stated positively that—from whatever 
cause—the whole of the water pumped into the boiler was not 
turned into steam, The observations on which this statement is 
based are summarised in the next paragraph. 

The very complete and uniform series of samples of chimne 





gases enable the calculations connected with them to be made wit 


This is equivalent to 1-821b. of carbon value per indicated horse- 


| power per hour. 





Engine efficiencies. —Although the total quantity of water pumped 
into the boilers per indicated horse-power per hour amounted to 
or , or at the rate of 19°83 1b. per indicated horse-power per 

7 
hour, the quantity of steam consumed could not have exceeded, as 
the figures in the preceding paragraph show, 16-5 lb. per indicated 
horse-power per hour. ‘The difference must be attributed to 
priming. ; ; f 

Total efficiency.—The combined efficiency of the boiler and engines, 
or ratio of the heat turned into work to the total heat of combus- 
tion, was 9°7 per cent. : 

Steam from indicator diagrams.—The following are the results of 
measurements made upon all the indicator diagrams taken, to 
ascertain the proportion of steam accounted for by them. The 
actual weight of feed-water used per revolution was 51°3 Ib. 





Percent’ge 











| Pounds in jackets 
Proportion of steam accounted for | r — jor present 
by indicator diagrams. revolu- |s ta} feed. U2, cylin- 
} tion. | "| der as 
| | water. 
Steam present in me ye tye cylinder Ibs. | Percent. Per cent. 
after cut-off, when the pressure was 
115°41b. per square inch above the atmo- ; 
WN: sca as he ee Ge ee ee 45°2 54°8 
Steam present in intermediate cylinder, 
when the pressure was 33°4 1b. per square 3m 
inch above theatmosphere.. .. .. .. 2°53 49°2 50'S 
Steam present in intermediate cylinder 
when the pressure was 9°4 Ib. per square | : 
inch above the atmosphere.. .. .. .. 3°03 59°0 41°0 
Steam present in low-pressure cylinder 
near end of expansion, when the pres- 
sure was 7'1lb. per square inch below 
theatmosphere .. .. .. «. «+: 2 60°7 89°3 
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MR. F. G. M. STONEY, M. INST. C.E., ENGINEER. 
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Registered Telegraphic noe oD NEWSPAPER, 


*,* All letters intended for insertion in THe ENGINEER, or containing ques- 
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envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can of communications which do not comply 
with these instructions. 








Fiprs.—You can obtain the information you require from Messrs. Nutt, 
270, Strand, 

W. G.—If the meeting had been more fully attended the discussions would 
—— have occupied more time, and the programme would have been full 
enough. 


R. H.—No, the inquiry does not take place until nearly a month hence. It is 
not likely that it will add much to the information already published on 
the subject. 


QuERIst.— We cannot recommend any machine which will dry quickly and 
economically thirty tonsa day of wet vegetable refuse. If such a machine could 
be had there would be a future for peat, and even for sewage sludge. Very 
large sums have been spent in the attempt to produce some machine of the 
kind, but the success achieved has been very mederate. Possibly some of our 
readers may be able to give you information as to what they have done. 
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MEETINGS NEXT WEEK. 


Tue Institution or Civi, ENGInEERS.—Tuesday, May 13th, at 8 p.m., 
ordinary meeting. Paper to be further discussed:—‘‘The Screw Pro- 


peller,” by Mr. Syd. W. Barnaby, M. Inst.C.E. Paper to be read, time 
remo e Keswick Water-power Electric Light Station,” by 
essrs, W. P. J. Fawcus and E. W. Cowan, Assoc. MM. Inst. C.E. 


InstiITUTE OF MARINE Enaineers,—Tuesday, May 13th, at 7.30 a 
Paper to be read :—‘‘ On Corrosion of Iron and Steel,” by Mr. D. Phillips. 
Royat Unirep Service Instirution.—Friday, May 16th, at 3 p.m.: 
Colonel G. B. Hobart, R.A., on ‘‘ The Draught of ilitary Carriages.” 
Gro.oaists’ AssociaTion.—Saturday, May 17th, excursion to Swans- 
combe. Leave Cannon-street Station at 1.45 p.m. 
CuemicaL Sociery.—Thursday, May 15th, at 8 


p.m. Ballot for the 
election of Fellows. 


‘*On Diethylphosphorous Acid,” by Professor Thorpe, 


F.R.S., and Mr. Barker North. ‘‘ The 10 Isomeric Dichloronaphthalenes” 
and “ The Action of Chlorine on Naphthalene and Naphthalene Deriva- 
tives,” by Professor Armstrong and Mr. W. P. Wynne. “A Third 


Naphthaquinone,” by Professor Meldola and Mr. Frank Hughes. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS.— 
Saturday, May 17th, Midland Counties District Meeting at Hereford. 
Paper on “ Hereford Sewage and Municipal Works,” by Mr. J. Parker, 
the city surveyor; visit the new sewage outfall works; visit the water- 
works, pomping station, and water tower. Broomy Hill; return to 
Council ber for di ion on Mr. Parker's paper and the inspection 
of works ; visit to Hereford Cathedral; luncheon. 

Norru-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Monday, May 12th, at 7.30 p.m. Adjourned discussion on Mr. Berg- 
strém's r on “The Structural Strength, &c., of Cargo Steamers of 
Differen 8.” Discussion on Mr. Boyd's paper on ‘‘ The Weight of 
Machinery in the Mercantile Marine.” e President will declare the 
names of the gentlemen elected to fill up the vacancies in the Council. 
The retiring President will vacate the chair and install his successor. 

Roya IxstitruTion.—The evening discourse on Friday, May 16th, will 
be given at nine o'clock by Professor Raphael Meldola, F.R.S., on ‘‘ The 
Photographic Image.” Afternoon lectures next week at three o’clock:— 
Tuesday, Mr. Louis Fagan on ‘The Art of Engraving—(2) Wood 
Engraving.” Thursday, Professor Dewar, F.R.S., on “‘ Flame and Explo- 
sives.” Saturday, May 17th, Mr. Charles Waldstein, Litt.D., Ph.D., 

.H.D., on ‘‘ Recent Excavations in Greece.” 

Society or Arts.—Monday, May 12th, at 8 p.m.—Cantor lectures: 
“Sugar, Tea, Coffee, and Cocoa: their Origin, Preparation, and Uses,” by 
Mr. Richard Bannister. Tuesday, May 13th, at 8 p.m.—Applied Art 
Section: ‘‘The Use of Alloys in Art Metal Work,” by Professor W. C. 
Roberts-Austen, F.R.8. nesday, May l4th, at 8 p.m.—Ordinary 
meeting: ‘‘ Professor Elihu Thomson's Electro-magnetic Induction 
Experiments,” by Dr. J. A. Fleming, M.A. Thursday, May 15th, at 
5 p.m.—Foreign and Colonial Section: ‘Jamaica and its Forthcomi 
Exhibition,” by Mr. C. Washington Eves, C.M.G. At 8 p.m.—Additio 
lectures: ‘‘ Design Applied to Wood Carving,” by Mr. Lewis F. Day. 
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THE WATER SUPPLY OF LONDON. 


Tue Annual Summary just issued by the Registrar- 
General is accompanied by sundry tables relative to the 
metropolitan water supply, and by Dr. Frankland’s 
usual report on the same subject. Coupling these with 
Major-General A. de C. Scott's last annual report to the 
Local Government Board, in his capacity as the 
Metropolitan Water Examiner, we get a very complete 
fund of information in regard to a question which seems 
never likely to be at rest, so long as the London water 
companies are allowed to exist. It is pretty generally 
known that the sources of the metropolitan water supply 
are threefold, namely, the Thames, the Lea, and sundry 
deep wells in the chalk. General Scott estimates that 
51 per cent. of the total supply comes from the first of 
these sources, 35 per cent from the second, and 14 per 
cent. from the third. The Registrar-General shows that 
the actual quantity from all sources delivered by the 
companies in. 1889 averaged nearly 168 million gallons 
per day. There need be no complaint on the score of 
quantity, though General Scott looks with some appre- 
hension to a future period which is by no means remote. 
That which usually excites most attention is the question 
of quality, and the degree of necessity for seeking a 
purer source. Undoubtedly there was a time when the 
greater part of the London water supply was dangerously 
impure. But changes have since been effected which 
have entirely altered the character of the supply, and 
the chief consideration is whether the improvement is 
likely to prove permanent, or whether the increase of 
the population in and around London is tending to 
pollute the open stream, so that no part of it can be 
ay drawn upon for drinking purposes. In other 
words, is the metropolitan water supply degenerating, or 
may it be trusted as maintaining a degree of purity such 
as to render it safe and wholesome ? 

Dr. Frankland has long maintained the character of a 
purist in respect to the quality requisite to render the 
water supply unimpeachable. It is not enough for him 
that the water shall be harmless; it must be above 
suspicion. But there is a great practical test which 
everybody can appreciate, and which embodies exactly 
the kind of proof which is said to consist in “ eating the 
pudding.” London drinks the water supplied to it, and 
enjoys a degree of health which is not only remarkable, 
but is also continuous and developing. The official docu- 
ment just issued tells at its commencement of the mar- 
vellous healthfulness of the metropolis, while at the close 
we have Dr. Frankland’s statement concerning the cha- 
racter of the water. If Dr. Frankland were to declare 
the supply unwholesome, the vital statistics of the 
metropolis would be an enigma, and it might be contended 
that they were pervaded by some occult fallacy, or else 
that Dr. Frankland was a misguided alarmist. Despite 
the influenza and its seguel@, London last year had “ by 
far the lowest death-rate” it has yet known. That this 
is no mere passing wave of vitality is shown by the cir- 
cumstance that the four next lowest rates are those of 
the four years immediately preceding. The drop last 
year was extraordinary, the recorded number of deaths 
per 1000 falling from 18°5 to 17:4, the net gain of the year 
amounting to more than 13,000 lives, as compared with 
the average rate in the ten preceding years. The birth- 
rate was the lowest yet recorded in London. Yet so 
great was the diminution in the number of deaths, that 
the natural increment in the population was 4000 above 
the average. The chief zymotic diseases were in abey- 
ance to such an extent that instead of 13,537 lives being 
cut off hy them, according to the decennial average, the 
number was only 9709. When we turn to Dr. Frank- 
land’s report, we find that ‘the Thames water supplied 
during the year 1889 was superior to that of any former 





year as regards comparative freedom from organic im- 
purity.” The progress made with regard to the quality 
of the water supply is particularly interesting. By way 
of a standard, the mean proportion of organic impurity 
contained in the Thames water in 1868 is taken as 1000, 
and thus it appears that last year the proportion was as 
low as 677. The proportion in the case of the Lea water 
was lower still, being 504, while the organic impurity of 
the deep wells was represented by 268. 

There is an encouraging view to be taken as to the per- 
manence of this state of things. Some fluctuation will, 
of course, occur from year to year. As a test we have 
grouped Dr. Frankland’s statistics into three periods of 
seven years each, beginning with 1868 and ending with 
1888. We have done this with respect to each of the 
three sources of supply. It is rather singular that we 
find a rise in the proportion of organic impurity among 
all three in the second septennial period. It might 
reasonably be expected that the Thames and the Lea 
would show some amount of correspondence. But why 
should the deep wells participate? In recent years there 
has been an increase of chlorine in the river waters, and 
so likewise in the supply from the deep wells, but more 
especially in the latter. Concerning the organic im- 
purity, we observe an improvement of 18 per cent. in the 
Thames water on comparing the average in 1868-74 with 
that of 1882-88. These are the first and third septennial 
periods, for, as we have already remarked, between the 
first and second things grew worse, and this was espe- 
cially the case with the deep well waters. It is also 
singular that the Lea water, in the third period, was 
only 10 per cent, better than in the first, although the 
Thames water, as already mentioned, improved 18 per 
cent. Comparing the second period with the third, 
the Thames water shows a diminution of 23 per cent. in 
the organic impurity, and the Lea water 27 per cent. 
Another incongruity in regard to the deep well water 
consists in the presence of 268 parts of organic impurity 
last year, as compared with the average of 246 in 1868-74. 
Still, despite some fluctuations and anomalies, there is 
enough to show that the quality of the water supplied to 
London is not falling off, but really improving. If we 
take last year as an example, we find that, whereas the 
average for the twenty-one years 1868-1888 shows 941 parts 
of organic impurity, the proportion last year was 677. 
Subject to a similar comparison, the impurity of the Lea 
water falls from 650 to 504, and that of the deep wells 
from 281 to 268. One of Dr. Frankland’s tables supports 
a similar view, by showing that the maximum amount 
of organic contamination in the Thames and the Lea, 
which had been increasing of late years, fell last year 
nearly to the lowest amount previously observed. In 
case undue importance may be attached to the figures 
adduced, we would observe that the highest amount of 
organic impurity observed in the whole range of twenty- 
two years, namely, in 1869, was ‘60 parts per 100,000, or 
less than half a grain per gallon. The maximum organic 
contamination of the Thames water in 1868 was °45, with 
a minimum of ‘16; and as the mean of that year is taken 
to constitute the standard of 1000, it will be seen that 
this rather formidable figure corresponds to about one- 
fifth of agrain pergallon. Dr. Frankland admits that the 
actual amount of organic matter is generally quite insig- 
nificant, but he argues that this minute quantity may be 
of the most objectionable character on account of its 
origin, for the reason that it may at any time be accom- 
panied by zymotic poisons dangerous to health. Thus, 
there is ‘no absolute guarantee” that the noxious ingre- 
dients are absent from the supply. Such an argument 
can no doubt be held, but the danger is in practice 
reduced to so fine a point that little more than the argu- 
ment may be said to exist. It is at the same time 
desirable that the public should not be unduly alarmed 
by a parade of enormous quantities. 

The disappearance of the “moving organisms” from 
the London waters, as analysed by Dr. Frankland, is a 
satisfactory feature. When these were found, it was 
simply in the sediment of turbid water. Now, it is a 
rare thing for the water to be delivered in a turbid 
state. Two such instances are reported on New Year's 
Day, 1889, the delinquents being the Southwark and 
the Grand Junction Companies, who had been taking in 
water from the Thames while the river was in flood. A 
certain magnitude of impounding reservoirs is necessary 
to escape this dilemma. Flood water overtaxes the 
filter beds, and filtration is imperfectly performed. But 
this is a matter in which the London water companies 
have greatly increased the efficiency of their works in 
recent years, and hence only two out of the seven river 
companies are caught tripping. It was otherwise in 
1868, when only one company went through the year 
without delivering water in some degree turbid. The 
Southwark Company then failed eleven times out of 
twelve, and the East London nine times. A considerable 
extension of works, and a corresponding outlay of 
capital, has brought about the present improvement. 
Respecting the general management of their works, the 
companies have nothing to fear from any “ inquiry” they 
may be called upon to undergo. 


DREDGING OPERATIONS IN THE EAST. 


WE have repeatedly had our attention directed to the 
cost at which the deepening of channels, maintenance of 
harbours, schemes of reclamation, and other operations 
entailing extensive works of dredging are carried on in 
the East as compared with that involved by similar work 
at home and in our western colonies. So striking a 
further illustration of the abnormal cost of such work in 
the East has, however, just been conveyed to us by a 
paper published in that part of the world, that we hold it 
to be desirable to call attention to the subject, though 
we do not purpose—for it might be invidious to do so— 
to cite particular cases in illustration. It has, of course, 
to be admitted that the cost of submarine dredging, being 
dependent in each case of such work upon a variety of 
circumstances, permits, in but few instances, of close 
relative comparison. These circumstances embrace 
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nature of material, distance from shore, cost of fuel, and 
length of haulage for discharge. All these are, of course, 
important factors; but when cases can be compared in 
which the conditions approach similarity, other reasons 
must be sought for to account for the wide discrepancy 
between the cost of western practice to that pursued in 
so many of our eastern colonies. 

It is now more than ten years back since we pointed out 
in this journal how small had been the advance made in the 
improvement of dredging machinery at that date, how little 
had then been accomplished towards reducing the 60 per 
cent. waste of power by friction in such machines which 
was then accepted as the almost irreducible standard. The 
advance made since we so wrote has been very great indeed, 
and we need only quote in instance of this the single fact 
that the cost of dredging in Portsmouth harbour, which 
used to be eightpence per cubic yard, has now been 
reduced to three or three and a-half pence per cubic yard. 
Similar reductions have been made in the cost of such 
work in the United States, Canada, and in our own West 
Indian Colonies. In all of these, as at home, progress has 
been very considerable. Why is it therefore that when 
we turn to consider operations of a like character in 
India and our Eastern Colonies we find no evidence of a 
similar advance ? The answer to this question is not far 
to be sought for. Nearly all the dredgers at present work- 
ing eastward of the Suez Canal are of an old type. We 
should doubt very much if one-tenth of those now 
employed on reclamation or maintenance works are 
under ten years old, and it is within such a decade that 
the improvements we have referred to have received full 
adoption. But it is notoriously the fact that many of 
the dredgers now working under the auspices of the Indian 
or Colonial Governments date from a far remote period, 
and are veritable fossils. In one case known to our- 
selves, the boiler yet remained that was fitted when 7 lb. 
steam was the maximum pressure permitted; and, 
although we do not refer to this antediluvian as correctly 
representative of the general state of the machines yet 
working, it is scarcely an exaggeration to say that, as 
regards obsoleteness of type, it scarcely goes beyond the 
greater proportion of them. 

The fact seems to be that the authorities in the East 
adopt the shortsighted view that it must necessarily be 
the better economy to work the dredgers they possess so 
long as a plate in them will hold together, rather than to 
go to the expense of getting out new ones of a more 
modern type from home. They say—as did John 
Leech’s young lady with respect to the horse—“ My hi’s! 
it’s a dredge, and it must go!” So these unfortunate 
machines are kept wheezing and grinding along years 
after they should have been broken up for old metal. 
Who can feel surprise under such circumstances at hear- 
ing of 1s. 6d., 2s., and even 4s. 6d. per cubic yard being 
the cost of work of such machines, as opposed to the 3d. 
or 33d. we have above referred to in the case of Ports- 
mouth harbour? We can see, of course, that very many 
instances may occur in which, as a work long under 
progress approaches termination, it would be the better 
economy to complete even at a higher rate of cost with 
the old machines than to increase the outlay required for 
getting out from England a new one of more advanced 
design. Still, as the rule, dredging operations are not 
possessed of a finite character. In nearly all of them 
not only has removal to be accomplished, but its accom- 
plishment maintained. From this cause it is that we yet 
find dredgers of twenty, thirty, and even forty years old 
still employed on work of the latter class. It is, as we 
have said, thought to be more economical to pursue such 
a policy rather than pay for a more efficient machine. It 
has considerably surprised us that such views should be 
permitted to operate even in cases where engineers of 
acknowledged English reputation have the direction 
and control of work of this kind. Of course, in some o 
these cases the consideration we have named may be 
operative; but in many others it can scarcely be pleasant 
to a directing engineer to know that work with which his 
name is associated is costing—as it is in one instance 
known to us—2s. a cubic yard, while machines are 
working elsewhere under perfectly parallel conditions 
at 8d. to 34d. 

We fully believe that in the majority of instances it is 
not the engineer who is responsible for this discrepancy 
of cost which is so widely observable throughout the 
East, but the authorities who control the purse strings. 
The latter—regarding all dredgers as machines sui generis 
—hesitate to face the heavy charge for a first-class instru- 
ment, and for its passage out through the Suez Canal. “You 
must make the old one do,” they say, “a little longer,” 
and that “little longer” generally means a perfectly in- 
definite period. We are not theorising as to this illustra- 
tion, it but refiects a case in which we were ourselves con- 
cerned, when the engineer was compelled to work with a 
dredger so wholly useless that out of her last 180 days of 
employment she was stopped 120 days for repairs. We 
even find this question being taken up by the papers 
published in the East, which are commencing to ask the 
inevitable “reason why.” Would it not, we would ask, 
prove advantageous to the leading firms in the dredger 
building trade if they collected statistics as to the wholly 
past date machines which are now working in the East, 
and then place clearly before those responsible for their 
continued employment how it might be made to their 
advantage—their very solid advantage—to order from 
such firms more competent machines. 





THE REFORM COLUMN OF 18382. 


Now that public attention is directed to the question of 
lofty towers, it is interesting to recall the fact that one of the 
last works of Trevithick was a design, in commemoration of 
the passing of the Reform Bill, consisting of a cast iron 
column 1000ft. high, tapering from 100ft. diameter at the 
base to 12ft. diameter at the top. The tower was built up of 
curved sections, each 10ft. square and Qin. thick, with 
internal flanges for bolting together. To lessen the pressure 
of the wind, the plates were cast with holes in the centre of 
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6ft. diameter, and smaller ones at each corner. A tube of 
10ft. diameter ran from top to bottom, which served as a 
shaft for an air lift to convey persons to the top. The entire 
weight of the structure was estimated at 6000 tons, the cost 
being put at £80,000. Trevithick was perfectly serious, as, 
indeed, he always was in his projects, and he succeeded in 
obtaining the approbation of several of the leading men of 
the day. Various meetings were held, and in March, 1833, 
the design was submitted to the King, but the inventor's 
death on the 22nd of the following month put an end to the 
matter. The idea was revived on the death of the Prince 
Consort in 1862, but attracted very little attention. 








THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute was 
held at the Institution of Civil Engineers on Wednesday 
and Thursday last, under the presidency of Sir James 
Kitson, Bart., the list of papers having been disposed of 
in two days instead of lasting three as proposed in the 
programme. The preliminary business—there being no 
presidential address at this meeting—occupied but little 
time. The report of the Council testified to the continued 
prosperity of the Institute, the number of members and 
the financial resources both showing a_ substantial 
increase. Much satisfaction was expressed at the an- 
nouncement that the Associated Engineering Societies 
of the United States had determined to entertain the 
members taking part in the American excursion next 
autumn, during their entire stay, from the time 
of landing to that of re-embarkation for Europe. 
The Bessemer medal for the year was presented 
to Mr. W. D. Allen, of Sheffield, a name that 
has been long and intimately associated with the 
development of the Bessemer process, especially in its 
application to the finer purposes of steel making. Sir 
Henry Bessemer, in sympathetic and well-chosen words, 
gave an account of Mr. Allen’s services in connection 
with his works in Sheffield before the presentation was 
made by the President. For the first time the medal is 
accompanied by an ornamental diploma, which adds con- 
siderably to the attraction of the gift. The first business 
taken was the discussion of the paper brought before the 
Paris meeting last autumn by Messrs. Head and Pouff, 
on a new form of Siemens furnace, arranged to recover 
waste s as well as waste heat, in which the gasifica- 
tion of the fuel in the producer is partially effected by 
turning a portion of the spent flame of the hearth 
through the producer, where its carbonic acid is 
reduced to carbonic oxide, and so regenerated as 
fuel, such a reduction being rendered possible by the 
very high temperature of the spent flame, which is taken 
directly to the work instead of being used through the 
medium of a brick regenerator. Only one part of the 
latter is used for heating air, the gas being delivered 
hot from the producers. This very ingenious contrivance 
seems to have excited but little attention since the 
original reading of the paper, and there was little that 
could be called discussion. Professor Akerman, of Stock- 
holm, contributed a short paper on calculations con- 
cerning the possibility of regenerating the gas in the 
method proposed by Messrs. Head and Pouff, in which 
he arrives at the conclusion that a saving of 42 per cent. 
of the fuel required in the older form of Siemens pro- 
ducer is theoretically possible by the new arrange- 
ment. In addition to the data contained in the 
former paper, Mr. Head produced a comparative state- 
ment of the working of an ordinary grate free 
puddling furnace, and one with the new producer. In 
the former the consumption of coal per ton of puddled 
bars was 22 cwt. 2 qr. 6]b., against 5cwt. 2qr. 7b. 
in the latter, the corresponding figures for fettling being 
6 ewt. 2qr. 2lb., and 3 cwt., and the cost of iron 5°2 and 
These figures for the new furnace require, 
however, to be increased by the coal required for raising 
steam, as the application of the flame prevents the use of 
stack boilers. ‘The latter point was considered to be a dis- 
advantage by Mr. E. B. Marten and Sir Lowthian Bell. 
The President, however, considered that the saving from 
diminished oxidation of the iron in the Siemens heating 
furnaces was more than sufficient to compensate for any 
extra consumption of fuel on that required in grate heated 
furnaces. It is rather curious, however, to notice the 
tendency that there is to recur to the use of the latier. 

The principal paper of the meeting was that presented 
by M. F. Osmond, of Paris, on “ The Critical Points of 
Iron and Steel,” which was read, or rather explained, by 
Professor Roberts-Austen. This, although now leonsht for 
the first time before the Institute, contained little that 
was not already familiar to those who have followed the 
author’s numerous published papers in the Annales des 
Mines and other French technical journals. The basis of 
this communication is the phenomenon called recalescence 
by the original discoverer, Professor Barratt, of Dublin, 
who observed that when iron cools from a red heat and 
has become dark, the cooling is stopped at a particular 
point, and the metal glows from a sudden development of 
heat. This phenomenon may be more exactly observed 
by the method of M. Osmond, who employs a delicate 
thermoscope, the thermopile of Le Chatellier, made of 
pure platinum and platinum alloyed with 10 per 
cent. of rhodium, which can be used at any tem- 
perature obtainable in furnaces. With this apparatus 
the rate of cooling is found to be continuous in pure soft 
iron down to 885deg. C., when the temperature becomes 
stationary for a period of twenty-four seconds, a smaller 
and less well-defined pause taking place at 750 deg. to 
690deg. In steels, especially when of moderate or great 
hardness, much more decided pauses are observed, but 
at lower temperatures. In hard tool steel the cooling 
stopped at 674 deg. for seventy-six seconds. These 
irregularities in the rate of cooling are considered by the 
author to indicate in the case of pure iron a change of 
molecular state into a, or soft iron, from 8, or hard iron, 
at the point in question, while in steel the change is 
accompanied at the different pauses with a transforma- 
tion, entire or partial, of the contained carbon into 
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diffused carbide of iron. The presence of other 

such as nickel, boron, and manganese, 
volume is lower than that of iron, delay the change of 
8 into a, iron, or tend to harden the metal more or less 
energetically, while chromium, tungsten, and phosphorus 
having larger atomic volumes than that of iron, act in the 
opposite direction, and their hardening tendency is specific 
and not caused by an increase in the amount of B iron 
retained. This speculation follows that originally pro. 
posed by Professor Roberts Austen in studying the effect 
of foreign matters on the strength of gold. A paper, b 

Mr. E. J. Ball, recording some experiments upon change, 
in the magnetic capacity and tensile strength of steel 
when hardened at different temperatures, showed similar 
points of sudden change in these properties ; and another 
short paper, by Mr. Roberts Austen, on a “ Repetition of 
Hempel’s Experiment of Carburising Iron by contact with 
Diamond in heating by an Electric Current,” concluded this 
part of the subject. The conditions of the experiment 
were, however, varied by performing it in a vacuum 
instead of in an atmosphere of nitrogen, as in Hempel’s 
original experiments. The result appears to have been 
the same, the combination between the iron and diamond 
carbon taking place at a full red heat. 

None of these papers produced any notable results in 
the way of discussion, and an abstract of the paper on 
the Robert Bessemer process, which had been brought 
forward at Paris, having been read and produced some 
interesting remarks from Sir Henry Bessemer upon the 
various methods of surface blowing adopted in the earlier 
forms of converters by himself and in Sweden, the pro- 
ceedings of the first day terminated at an early hour on 
Wednesday afternoon, the remaining papers being 
moana to be taken at a morning sitting the following 
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NAVAL ARCHITECTURE AND MARINE ENGI. 
NEERING AT THE EDINBURGH EXHIBITION, 


To those who are interested in the allied arts of naval 
construction and marine engineering a visit to the 
Edinburgh Exhibition will, it is to be feared, prove 
somewhat disappointing. It was only reasonable to 
expect that in view of the comparatively close proximity 
of Glasgow and the Clyde shipyards, to say nothing of 
the shipbuilding establishments at Leith, Grangemouth, 
and other ports on the East Coast of Scotland, an 
International Exhibition at Edinburgh would contain 
something to indicate adequately the importance of the 
marine industries in Scotland. Instead, however, of such 
being the case, there is not a solitary exhibit of the kind 
from any shipbuilder or marine engineer nearer than 
Glasgow. The shipbuilding skill of Leith and the whole 
East of Scotland is, in fact, wholly unrepresented, and 
the naval display from the Clyde is of a very meagre 
character, while only one English shipbuilding firn— 
Messrs. Swan and Hunter, of Newcastle-on-Tyne—has 
thought it worth while to exhibit samples of its pro. 
ductions. All this is scarcely as it should be, and can 
only be accounted for by the rapidity with which 
International Exhibitions have followed upon each 
other's heels during recent years. The Clyde ship. 
builders and marine engineers put forth a vigorous effort 
to exhibit a fitting display of their work at the Glasgow 
Exhibition of 1888, and what little energy remained to 
them after that seems to have been exhausted by the 
Paris show of last year. Moreover, the early announce- 
ment that this was to be an exhibition of electrical 
appliances only may have had the effect of checking a 
disposition to aid the Edinburgh Committee in their 
subsequent attempt to give their show a more general 
character. Not only are models and plans of ships 
and engines scarcer than might have been anticipated, 
but there is a still more noticeable deficiency of exhibits 
related, both directly and indirectly, to the shipbuilding 
industry. We look in vain for anything which would 
indicate that the West of Scotland is the chief centre of 
the modern manufacture of mild steel, or that the wealth 
of the district between Edinburgh and Glasgow consists 
chiefly in its coal and iron, and the industries arising out 
of the abundance of those minerals. Exhibits of coal 
iron, steel, chemicals, dyes, and cotton spinning being 
“‘ conspicuous by their absence ;" then why not ship- 
building and marine engineering also ? 

Notwithstanding that it does not fall to our lot to be 
able to chronicle such an interesting series of naval 
models at Edinburgh as were to be found at Glasgow two 
years ago, it is only due to those firms who have been so 
enterprising as to display specimens of their work, that 
some notice should be taken of their exhibits. At present, 
however, we will simply summarise them briefly, and 
proceed in subsequent issues to a more detailed descrip- 
tion of those which appear to be deserving of special 
attention. The sianieak exhibitors in this department 
are Messrs. W. Denny and Co., of Dumbarton; Napier, 
Shanks and Bell, of Yoker; Simons and Co., of Renfrew; 
Fleming and Ferguson, of Paisley ; Lobnitz and Co., of 
Renfrew ; and Swan and Hunter, of Newcastle-on-Tyne. 
In addition to these there are some interesting displays 
of models, &c., representing the fleets of the Royal Mail 
Steamship Co.; the Union Steamship Co.; and the Castle 
Line of Messrs Donald Currie and Co.; all of which are 
exhibited by the respective owners. 

From the above list it will be seen that John Elder and 
Co., R. Napier and Sons, and J. and G. Thomson, whose 
magnificent contributions of warship and passenger ship 
models furnished so interesting a corner in the Glasgow 
Exhibition of 1888, are utterly unrepresented on this 
occasion. Wanting also are exhibits from Messrs. 
Russell and Co., R. Duncan and Co., Barclay, Curle, and 
Co., R. Henderson and Co., and A. McMillan and Son, 
who, with many other Clyde shipbuilders and engineers, 
enabled the Glasgow Exhibition to indicate the capa- 
bilities of the West of Scotland in all that pertains to 
the construction, propulsion, and equipment of ships. 
Messrs. Denny’s exhibit is a beautifully finished model of 


the paddle engines in the swift Belgian mail steamers 
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Princesse Henriette and Princesse J osephine. These 

ines, Which are of a eculiar type, presenting some 
one eating features, will be described in detail hereafter. 
The most attractive and carefully finished ship model is 
that of the Royal Mail steamer Orinoco, built by Messrs. 
Caird and Company in 1886, which vessel has since been 
noteworthy on account of the excellence and rapidity of 
her passages to and from the West Indies. Close at 
hand is @ cardboard working model of the Orinoco’s 
engines, which were also made by Messrs. Caird, and 
have gone satisfactorily from the first. The Renfrew 
exhibits consist chiefly of dredger plant, for which that 
town and Paisley are deservedly famous, while the 
remainder of the ship models represent the many various 
types of cargo and passenger steamers which have been 
produced on the Clyde and North-East Coast of England 
to meet the exigencies of modern trade requirements. 








THE TOWER COMPETITION. 





Tur design submitted by Mr. J. Sinclair Fairfax is for a 
square tower of steel, 1296ft. high and 576ft. extreme width 
at the base. The ground plan provides for a central. open 
space of 96ft. square, and this space extends upward to the 
girders. which support the principal top floor, 864ft. from the 
ground. Another important floor, of nearly the same area, 
is 96ft. higher, or 960ft. above ground, and from this point 
the tower tapers in two stages in the form of a square spire. 
At the end of the first stage of the spire, at the level of 1120ft. 
from the ground, is the highest floor for the general public, 
and there are two others near the top, the last one being 
within the large crown at the summit of the tower. Besides 
the floors above-mentioned, there are five other floors around 
the central space of 96ft. square, and these are situated at 
regular distances apart of 144ft., beginning from the ground. 

The tower structure consists of four principal legs, spread- 
ing outwardly in the form of double buttresses, at right 
angles to each other, and these are placed at the corners of 
the central space of 96ft. square. Each buttress is 32ft. 
wide, its outer face following a parabolic curve, and each leg 
being thus formed of two buttresses, at right angles, is there- 
fore in stable equilibrium. The inward intersection of the 
buttresses affords a central vertical space of 16ft. square, in 
each of the four legs, for the main elevators ; and around the 
elevator shafts the stairs wind in straight flights, with square 
platform turns. 

The four main elevator shafts thus start from the ground 
level, and, while providing for a vertical range of 960ft., each 
shaft is 1008ft. high, the remaining 48ft. being left as a safety 
space. The top of each shaft terminates in the form of a 
turret, and these, surrounding the springing of the central 
spire, form important features in the design. Each main 
elevator car will accommodate fifty persons, and in working 
it is probable that one of the main elevators would be used 
as an express between the upper and lower levels, while the 
others would stop at each floor in ascending and descending. 

In the upper portion of the tower, a similar arrangement 
of four vertical shafts is made for the upper lifts. These 
shafts are 8ft. square, and each car will accommodate twenty 
persons. They start from the principal upper floor at the 
860ft. level, touch at the 960ft. level—96ft. above—for pas- 
sengers to alight or embark, and thence proceed 160ft. above 
to the upper public floor at a height of 1120ft. It will be 
noticed that the main and upper lifts thus overlap each 
other for a space of 96ft., the arrangement being shown 
clearly in the sectional diagram appended. This admits of 
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the upper lifts relieving the main lifts upon busy days, or of 
their relief by the main lifts, as required, between the two 
principal floors at the upper part of the tower; the highest 
of the two floors also acting as an overflow floor to the other. 

Mr. Fairfax proposes to use steam power directly applied— 
or practically so—to the lifts, each car being suspended by 
four steel wire ropes, and each rope capable of safely support- 
ing the car. He considers that the multiplying gear neces- 
sary for very high lifts detracts from the usual advantages of 
hydraulic power, while the greater complexity and cost of the 





apparatus, with the increased power necessary, is greatly in 
favour of steam power. Special precautions are required, 
however, to prevent overwinding, and in addition to those 
usually employed for this purpose, it is proposed to use other 
automatic gear especially designed. He has also provided in 
his design for a safety space of 48ft. in the head of the main 
elevator shafts, and 82ft. in the upper shafts; while automatic 
safety gear of the most approved type is applied to each car 
to arrest it in case of a rope breaking or even stretching 
beyond a certain limit. As each elevator shaft is perfectly 
plumb, the maximum speed may be used, but it is believed 
that 400ft. per minute is as fast as would be agreeable to the 
majority of visitors. 

The tower is constructed mainly of steel channel plates 
and rolled girders, of usual sections and lengths. A system of 
unit dimensions, both in plan and elevation, is adopted. The 
unit dimension of plan is 32ft. square, and it will be remem- 
bered that the buttresses are each 32ft. wide. Each square 
of 32ft. is supposed to be subdivided by lines 8ft. from each 
side of the square, thus leaving a central space of 16ft. 
square. At all the angles, formed by these lines, 
columns are erected. These columns are constructed of 
steel channel plates rivetted together, commencing with 
eight in number at the bottom, and reducing in area and 
number upward, according to the load. The unit of elevation 
is 24ft., and this height is clear in the central division of 
16ft.; but in the 8ft. side spaces, is subdivided into two 12ft. 
spaces. Horizontal girder struts extend through at the 24ft. 
levels, but at the 12ft. subdivisions only through the 8ft. 
spaces, thus forming a series of panels 8ft. by 12ft. and 
16ft. by 24ft. respectively. These panels are cross-braced 
by rods, which are all at the same angle through- 
out; and as this system is repeated up to the spring- 
ing of the spire, an ornamental character is produced 
which is the natural outcome of construction. In the spire, 
and between the main legs, the width of the panels is 8ft., 
with some variation of treatment which harmonises with the 
other portion of the work. The main elevator shafts of 16ft. 
square occupy the centre of the buttress intersection at the 
inner angle of each leg, with the stairs around them, and 
these showing through the open work—the platform turns 
coinciding at the 12ft. levels—gives a motive to the arrange- 
ment, and adds to the ornamental effect of the panels. 

We have already stated that all the floors up to the main 
upper platform are placed at regular distances apart of 144ft., 
as shown by the sectionel diagram already referred to, and in 
which the floors are denoted by consecutive letters of the 
alphabet. Each of these floors have exterior projecting 
balconies upon brackets springing from the trussed floor 
girders, and as they all show, with the railings of the balconies, 
they produce almost the same effect as cornices, friezes, and 
string courses in ordinary solid architecture. At each angle 
of the tower, at the several floors up to E—in the diagram— 
covered rooms are formed, which are treated in a very simple 
manner, but on the two lower floors, A and B, the whole of the 
floors are covered to form extensive galleries. There are also 
inner balconies surrounding the inner space of 96ft. square, 
up to and including the floor E. 

In the perspective view of the tower—on page 376—strong 
lattice girders are shown at the base of each buttress, which 
may be regarded as bed plates on which the columns are 
erected. A peculiarity of this competition is that the site for 
the proposed tower has not yet been made known, although 
competitors were instructed to regard the foundation as 
perfect of its kind—whether sand, gravel, clay, or otherwise. 
As the nature of the foundation should greatly affect the design, 
especially if the supporting legs transmitted thrust, Mr. 
Fairfax has designed his tower base to be continuously 
supported throughout by a bed of concrete sufficiently thick 
to carry the distributed load. The lattice girder bed-plates, 
while thus adding considerably to the weight of the metal 
work, yet renders costly foundations unnecessary, as the 
distributed load, including the effect of wind pressure, 
averages about two tons per square foot. The design also 
provides for anchoring the tower at the corners of the central 
square of 96ft., and allowing the bed-plate girders to contract 
or expand to or from the centre. The stability of the tower 
is calculated at 2°6 to 1, and it is claimed that it is perfectly 
stable against sudden storms even without holding-down 
bolts. 

It is proposed to use Siemens-Martin steel throughout, 
with ultimate strengths of 30 to 34 tons. The maximum 
load has been calculated at 7 tons per square inch. 

Mr. Fairfax estimates that about 160 arc lamps, 950 
incandescent lamps of 50-candle power each, and about 250 
smaller lamps, will be required to light the tower and the 
small entertainment buildings at its base. It is proposed to 
arrange the arc lamps in parallel circuit, and to have a 
direct current dynamo machine of about 120,000 watts to 
supply the current. Another dynamo of the same power 
would be required for the incandescent lamps, and a third 
machine in reserve for either of these two main circuits. 
The engines, boilers, dynamo machines, and winding gear is 
placed in buildings arranged between the buttresses at that 
corner of the tower next to the railway system. 








LOCOMOTIVE STEAM CRANE. 


THE steam crane illustrated on page 384 has been built to the 
following specification :—To be capable of lifting seven tons 
at 12ft. with block, and to travel with this load, and to lift 
four tons at 20ft. radius from the central pillar. To have 
motions for hoisting, lowering, revolving, jib-adjusting, and 
propelling, all worked by steam power. The hoisting motion 
to be double purchase spur gearing controlled by clutch and 
lever; the barrel shaft bearings being adjustable. To havea 
powerful friction brake keyed to the second shaft and con- 
trolled by a foot lever. Two warping drums on the end of 
the barrel shaft—18in. diameter of drums—hoisting pinion 
of steel and slides out of gear, so that the barrel only 
revolves when lowering. The chain to be best best tested short 
link, long enough to reach 5ft. below rail level; proved to full 
Admiralty scale of strain, test certificate furnished to purchaser, 
and fitted with a Yorkshire iron swivel hook and block 
and ball weight, The revolving motion to be spur and mitre 
wheels, geared up from engine shaft to main internal wheel 
on frame, worked by double friction cone, the crane being 
radiated in either direction without stopping or reversing the 
engines, and controlled by screw lever and light hand wheel. 
The principal bearings adjustable and bushed with hard gun- 
metal. The jib adjusting motion to be spurand worm wheels 
with wrought iron worm, geared up from engine shaft to chain 
drum; with chain, bridle rods, and es connected to jib 
head and controlled by clutch and lever. The propelling 
motion to be spur and bevel wheels, geared up from engine 





' 
shaft to travelling axles, and controlled by clutch and lever; 
| principal bearings adjustable, and bushed with hard gun- 


metal. Mitre gear of steel; all wheels of steel. 

The engines consist of a pair of cylinders 7jin. diameter 
by 12in. stroke, with metallic pistons and steel piston rods, 
wrought iron connecting rods, turned from end to end, having 
hard gun-metal bearings; link reversing motion, case-, 
hardened, for starting and reversing the engines in any posi- 
tion; main shaft and all feathers in same of steel, with 
balanced dise plates and turned crank pins; glands, air and 
drain taps, lubricators, excentric straps, and necessary 
bearings of hard gun-metal; rimered bolt holes, and 
cylinders lagged with silicate cotton and sheet steel. 

The boiler to be vertical, 8ft. 6in. high by 3ft. 9in. dia- 
meter, with cross tubes intersecting fire-box, plates of 
best mild steel, vertical seams of outside shell double 
rivetted, tested by hydraulic pressure, and also proved 
under steam; to be provided with safety valve, steam 
gauge, water gauge, steam tap, blow-off tap, grate bars, mud, 
hand, and air holes, and covers, chimney, steam and exhaust 
pipes, condenser, and all other requisite fittings and mountings. 
Chimney is hinged; boiler also provided with a whistle. 
A feed-pump is placed between tank and boiler, together 
with the necessary connections for same, and worked from 
engine shaft by excentric and gun-metal injector. The tank 
is of ample size, provided with mud-holes and filling funnel. 
The feed-water is heated in tank before passing into boiler. 
Tank lid and cover plate on top form platform, from which 
crane is controlled. The lid extends on one side, and is sur- 
rounded with sheet steel, forming coal bunker. Two tension 
rods from top of crab to tail end of tank hold it in position, 
the boiler being firmly secured to the top. 

The jib, of -wrought iron plates and angles well braced 
and rivetted together on the lattice principle, with grooved 
chain pulley, chain rollers and brackets, guard, and 
pins—being in two parts spread out at foot, insures 
greater stability when revolving with the load suspended. 
The crab sides have requisite bosses, truly bored to suit 
shafts carrying gearing, &c., and are firmly secured to swivels. 
Top swivel has centre bored to suit og ee pillar; the bottom 
swivel receives jib in front and tank behind, and is provided 
with back, front, and side anti-friction rollers radiating on a 
turned path on frame, so as to reduce strain on central pillar 
and allow the whole to radiate more easily. The cylinders 
and other gear are all arranged as compactly and economi- 
cally as possible. 

The whole superstructure radiates on a strong wrought 
iron central pillar turned to fit true into base-plate, which is 
securely fixed into the frame. The frame—or carriage—to 
be of wrought iron plates and angles, of ample strength, with 
wrought iron chequered cover plates on top, axle bearings of 
hard gun-metal, and mounted on two steel axles keyed to 
four steel-tired travelling wheels set to a gauge of 4ft. 8in., 
and provided with spring buffers and coupling chains. A set 
of draw-out bars are provided. The various parts are easy of 
access for adjustment, &c., and the whole of the movements 
of the crane are within easy reach and control of one man, 

The castings are of good strong clean metal. The wrought 
iron work of B.S. iron, the steel shafts and pinions of mild 
steel, and the chain of treble best iron. The total weight is 
about 27} tons. 

This crane is specially adapted for shipbuilders’ works, 
being put on a special high frame, se as to deal readily with 
loads which have to be put into the vessels which are being 
built; it can also be used for shunting and hauling work. 
The crane is made by Mr. T. Smith, engineer, Rodley. 








JAMES NASMYTH. 





JAMES NASMYTH is, we are sorry to say, dead. He has for 
some time been ill, and about a month ago he left his place 
at Penshurst, near Tunbridge, and came to town, where he 
stayed at Bailey’s Hotel, Gloucester-road, Queen’s-gate, and 
there he died on Tuesday morning, at a little after 11 o’clock. 
Mr. Nasmyth was born on August 19th, 1808, in Ediuburgh. 
He was the youngest child of Nasmyth, the landscape 
painter. He went to school in Edinburgh, and early mani- 
fested a keen love for mechanical subjects. From a very 
early time he had learnt by constant practice the art which 
has been found most valuable to great engineers—the power 
of handling tools of all kinds himself. All the various pro- 
cesses of practical mechanics were familiar to him, and when 
he reached a sufficient age to attend classes at Edinburgh 
University, he was able to pay his own fees fromthe sale of 
models of steam engines and other mechanical contrivances 
which he had constructed under his father’s roof. The 
classes he attended at the University were those in chemistry, 
mathematics, and natural philosophy. He became so well 
known for his skill in model making, that we soon find him 
earning money for engines for actual use in shops, and for 
illustrative models for mechanics’ institutes. In the year 
1829, when Nasmyth had just completed his twenty-first year, 
he came to London and offered his services to Maudslay, who, 
after testing his efficiency, appointed him as his own 
assistant in his private workshop. The small salary paid 
him—it is said to have begun at 10s. a week—was sufficient 
to keep young Nasmyth without any calls on his father’s 
purse. He remained with the firm for two years, and in 
1831, on Maudslay’s death, he returned for a short time to 
Edinburgh, where he spent his time and skill in constructing 
a set of engineering tools. With these tools and avery small 
capital he established himself in business in Manchester, 
where he soon had plenty of work. By degrees he built up 
a splendid business, the Bridgewater Foundry, Patricroft, 
covering about twelve acres. 

Nasmyth’s name will go down to posterity associated with 
many things, but his fame must rest most largely on the 
steam hammer. He was not, as some suppose, the inventor 
of the idea. That originated in the brain of Watt, who 
patented one. Nasmyth was, however, the first to produce a 
really serviceable tool. It is doubtful if Watt’s hammer ever 
went beyond the model stage. Nasmyth produced his ham- 
mer in 1839, and the original design contains all the elements 
of almost every hammer since made. 

In a brief notice like this it would be impossible even to 
mention all the inventions which originated with Nasmyth. 
The reversing direct-acting rolling mill was his. 

In 1857, at the early age of forty-eight, Mr. Nasmyth, 
having made all the money he wanted, retired from business, 
and went to live at Penshurst in Kent, where he devoted him- 
self to astronomy, andin conjunction with Carpenter he then 
wrote ‘The Moon Considered as a Planet, a World, and a 
Satellite,” a book which attained very considerable fame. 








384 


THE ENGINEER. 





May 9, 1890, 








WALLER AND 





ey 
aia 


MANVILLE’S SYSTEM OF ELECTRIC TRAMWAY CONDUCTOR. 






























































THE WALLER- MANVILLE SYSTEM OF elevation of a swivelling arm mounted on oil insulators. It 


ELECTRIC TRACTION. 


To our readers it is unnecessary to describe the various 
systems that have hitherto been proposed and tried. It is 
sufficient to say that they left much to be desired; that is to 


say, no system of conducting the cur- 
rent required for the supply of a tramcar 
motor has been hitherto free from several 
objections. There seems to be every 
reason to believe that Messrs. Waller and 
Manville, Westminster, have overcome 
the previously existing difficulties in a 
very practical and simple way, as will be 
gathered from the above engravings and 
a description. The essential feature of 
the invention is the employment of a 
flexible conductor sufficiently small to 
permit of its being placed in or with- 
drawn from the conduit through the 
slot. The conductor being flexible, the 
supports may be at long intervals, and 
can, therefore, be placed in side open- 
ings to the conduit itself. By this 
means space is provided for large and 
efficient oil insulators. Removable covers 
are provided to these side openings or 
hatchways, giving ready access to the 
insulators. The insulators are mounted 
in such a manner that on removing the 
cover they can at once be lifted out. 
The collecting arm is designed so that 
the shank can be withdrawn through the 
slot, and the collector proper, or brush, 
through any hatchway. Under ordinary 
conditions the conductor simply rests on 
supporting arms without being attached 
thereto. When it is necessary to attach 
the conductor firmly to its support, as, 
for instance, on sharp curves, absolute 
flexibility is still maintained, as the 
supports are so designed that whilst 
rigidly resisting either a longitudinal or 
a lateral strain, the same freedom of 
upward movement is allowed as in the 
case of the conductor itself when un- 
attached. Simple automatic apparatus 
is provided at intervals to maintain a 
constant pull upon the conductor. 
The current is collected by means of a 
U-shaped collector which runs along the 
conductor; the collector lifting the 
conductor off the ordinary supports 
during its travel, and, in the case of 
those supports to which the conductor is 
attached, lifting the support itself. 

Fig. 1 is a cross-section through a 
hatchway, and shows the ordinary form 
of curved support on which the con- 
ductor rests, and the oil insulator to 
which this support is attached. The 
conductor is shown lifted off the support 
by the collector. Details of the collect- 
ing shoe, showing the arrangement for 
detaching it from the shank, are given 
in Figs. 1,3, and 5. Fig. 2 is similar to 
Fig. 1, but shows the arrangement for 
two conductors in the tube. Fig. 3 is a 
longitudinal section through the tube, 
giving a front view of the curved arm 
and a back view of the collector. Figs. 
4 and 8 give respectively a side and front 


will be observed that the conductor is held by this swivelling | 
arm, both being lifted by the collector, thus maintaining the 


flexibility of the conductor as regards upward movement, 
while rigidly resisting either a longitudinal or a lateral strain. 
Fig. 5 is a sectional plan, showing a hatchway. These 





SMITH'S LOCOMOTIVE STEAM CRANE.—/For description sce page $83.) 
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hatchways would be placed about 30ft. apart. Figs. 6 and 7 
show respectively a side and front elevation of the tension 
or straining gear. This consists of a gun-metal plate or yoke 
mounted on two swivelling arms and supported by oil 
insulators, and provided with small pulleys, so arranged that 
the conductor, or catgut cord in continuation of the con- 
ductor, is led to one side, so that a 
balance-weight can be attached thereto, 
This weight serves to keep the sag of the 
conductor between its supports constant 
in all changes of temperature. As the 
pulleys are arranged on the swivelling 
arm, the whole apparatus is free to lift 
in a similar manner to the single 
swivelling arm, the couductor being led 
through an eye in the shaft on which 
the apparatus revolves, the upward or 
downward movement of the tension 
frame in no way affects the length of 
the conductor, and consequently no 
resistance to this movement is caused 
by the weight of the counter-balance. 
This tension gear would only be required 
at long intervals, occurring, say, every 
quarter of a mile. We need not sum- 
marise the advantages. The problem is 
very simply solved; that is sufficient. 


East OF SCOTLAND ENGINEERING Asso- 
CIATION.—The members of this Association 
visited the Edinburgh and Leith Corpora- 
tion’s Gasworks at New-street, Edinburgh, 
on the afternoon of Saturday, the 3rd inst. 
The party were conducted over the establish- 
ment by the general superintendent, Mr. 
Duncan Alexander, and Mr. Bell, who ex- 
plained in great detail the various processes 
of manufacturing the gas. Among other 
things shown was a new bench at present in 
course of erection on Siemens principle, by 
which it is thought a great saving in fuel will 
be effected. It is expected to be in working 
order by next month. The difference in the 
method of charging the old and new retorts 
attracted considerable attention. The visit 
terminated with an inspection of the instru- 
ments used in testing and measuring the 
gas, great interest being taken in that for 
ascertaining the illuminating power. 
hearty vote of thanks was accorded to the 
two gentlemen for the interesting descrip- 
tions given, and the courteous manner in 
which they had received the party. 


ACCIDENT ON BOARD A FRENCH MAN-OF- 
WaR.—A dreadful accident occurred on 
board the Requin on April 23rd. On that 
day, at 11.50 a.m., the northern division of 
the French fleet cruising, the engines of the 

uin were a, M. Perest, oom 
engineer, opened the drain pipes, which are, 
rps Saab wemnen to both the = and 
starboard engines, being controlled by a Peet 
valve. Instantly there was a tremendous 
rush of steam into the starboard engine- 
room. The engineer-in-chief, M. Niobey, 
instantly ordered the stop valves to be 
closed. This was done by an engine-room 
artificer named Senon, notwithstanding that 
he had been horribly scalded. There were 
at the time fourteen persons in the engine- 
room, and of these five were grievously 
injured. When the steam had cleared away, 
it was found that the Peet valve had burst 
from some cause unstated, 
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PLATT’S BOLT AND RIVET FORGING MACHINE. 


Tue above engraving illustrates a double bolt and rivet 
forging machine, made by Mr. S. Platt, Wednesbury. These 
machines are simple in construction and the tools not 
expensive. The bottom tool, or die, is of cast iron, and only 
requires drilling out for the different sizes of bolts to be made. 
The top tool, or snap, is of wrought iron faced with steel : 
the fly-wheel is held on a taper-turned cone on the shaft, so 
that the fly-wheel will slip in case of the stoppage of the 
machine by any greater pressure than is ordinarily required. 
The machine will make 


means the engine overpowered both him and the steersman, 
and owing to the heavy weight behind, the engine was forced 
against the south side of the road, and was precipitated down 
an embankment between 6ft. and 7ft.in height. In its fall 
the main driving axle was broken short off, the off wheel being 


thrown on the bank, and the engine itself turning bottom | 


upwards and burying the upper works in the soft ground. The 
safety valve was broken off, and the water and steam escaped, 
thus saving the boiler from exploding. The driver and steers- 
man jumped from the engine at the last moment and were 
unhurt, although it will be evident that they ran very con- 


E.C., sued the defendants, Messrs. W. T. Goolden and Co. 
mechanical engineers, of Woodfield-road, Harrow-road, W., for 
the sum of £9 Ils. 9d., for fixing two lengths of armoured hose to 
the defendants’ steam flanges. Mr. Kearly was counsel for the 
laintiffs, and Mr. Fowler represented the defendants. Mr. 
Cearly, in opening the case, said his clients received an order from 
the defendants to fix the hose upon the flanges upon what is known 
asthe clamping method. That method the plaintiffs had frequently 
found not very satisfactory; the hos was liable to ‘‘ blow off” when 
much pressure was applied. The plaintiffs had invented a patent 
means of fixing the hose to the flanges, which was more ex- 
pensive than the clamping method. In the course of the corre- 
spondence, and prior to the 
work being done, the plain- 





at one blow, either snap, 
cheese, square, or hexagon 
head bolts or rivets, so that 
for these kinds the machine 
can be worked on all four 
dies of the two ends at once. 
The two sets of dies at either 
end of the machine may be | 
used for making bolts with 
square necks, which obvi- 
ates reheating or taking the 
bolts to the other end of 
the machine, the bolt being 
upset in one die and then 
removed to and finished in 
the other. This is only 
when the square neck is 
required. The machine 
will make bolts up to 16in. 
long. The saddles carry- 
ing the bottom tools slide 
on planed steel plates let 
into the tables of the ma- 
chine, so that they can be 
easily replaced when worn. 

In working the machine 
the bottom tools are drawn 
back by the levers attached 
to slides carrying them, the 
iron heated at one end is 
inserted in the die, and the 
die is then pushed under 
the top tool, one blow of 
which for all kinds, except 
square neck bolts, finishes 
the bolt; the die is then 
drawn back, and whilst 
doing so a_ self-acting 
arrangement raises the bolt 
that has been made, and 
itis then picked out by a 
pair of tongs. It will be 


Ss 








seen that the machine is 
applicable for a great 
variety of ordinary work. A fine jet of water should be 
directed on to both top and bottom tools when the machine | 
1s at work, | 








SINGULAR ACCIDENT TO A TRACTION ENGINE. | 


, _A curious accident recently occurred at the foot of Boxley- 
- to one of the large traction engines, the property of 
eens. Jesse Ellis and Co., of Maidstone. The engine was 
ringing down three trucks laden with picked flints, and had 
reached the bottom of the steep hill, when the driver had to 
Stop to allow a vehicle to pass. On starting again he had to | 
Inake avery sharp turn to reach Maidstone, and by some | 


UPSET. 


siderable risk. Our view is from a photograph taken by Mr. 
A. J. Madeley, of Boxley. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers, W. F. Turner and 
Frank Waterfield to the Howe, and Joseph N. Crowle to the Iron 
Duke, all to date May 9th ; and George Attwool to the North- 


umberland, to date May 13th. Assistant engineers, William R. 






| upon them. 


tiffs had written to the de- 
fendants, specially warning 
them of the possibility of the 
clamping method blowing off, 
and advising the use of their 
patent method, but the de- 


om fendants declined to adopt 
oN the suggestion, and had the 
hose clamped on to the flanges. 





This the plaintiffs had done 
and returned the goods to 
the defendants, who had 
tested the strength of the 
couplings, and when the 
pressure reached 100Ib., the 
hose blew off, as the defen- 
dants had been warned it 
might do. Mr. Hale was 
then called, and deposed to 
the clamping having been 
done in the usual way. Mr. 
Thompson, the next witness, 
said he was foreman engineer 
to the plaintiff company. 
He inspected the flanges 
before they were returned 
to the defendants. The wit- 
ness explained that the 
clamping was done by means 
of two grooves made in the 
flange, over which was placed 
the hose, the latter being 
driven into the grooves by 
means of two gun-metal 
bands tightly clamped round 
the hose. The witness ad- 
mitted that there was room 
for a further groove in the 
flange, but denied that it 
would have made the coupling 
safer, as all the pressure was 
on the first band. For the 
defence, Mr. Fowler said his 
case was that the plaintiffs 
had done the work im- 
properly, and not fit for the 
duty for which they were told 
it was intended. Mr. Atkinson, wlio gave the order to the plaintiffs’ 
representative, was told that the hose was strong enough to bear a 
pressure of 150 lb., but at 105 Ib. the couplings had blown off. 
His client would also say that, had there been three clamps instead 
of two, the couplings would have been equal to the pressure put 
He called Mr. Atkinson, who said the plaintiffs’ 


| representative, who took the order, told him the couplings would 


| stand a pressure of 150 |b. 


Davies and Charles W. P. 8S. Bartwell, to the Howe, and Henry | 


Toop to the Iron Duke, all to date May 9th. 


STRENGTH OF STEAM FLANGEsS.—In the City of London Court, 
on Monday, before Mr. Registrar Wild, ‘the case of the Sphincter 
Grip Armoured Hose Company ». Goolden and Co. was disposed 
of. The plaintiff company, who carry on business at 9, Meortields, 


He was present when the hose was 
tested. At 105]b. pressure it was blown out with a loud 
report. The witness attributed the accident to there being only 
two clamps round the flanges instead of three. The Registrar 
said he thought the plaintiffs by their letter had given the defend- 
ants ample intimation that the clamping was liable to break, in 
spite of which they had given the order for the clamping to be 
done, and they must pay for it. There would be judgment for the 
plaintiffs with costs. Judgment accordingly. 
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assessor, which was justified by him on the ground of the decision | 310 tons, at a speed of eighty-six miles per hour on th 
LETTERS TO THE EDITOR. in the Tyne boiler case, was thus emphatically condemned and set | would be nearly 16,000 1b. Since the total weight on the dene 
(We do not hold ourselves responsible for the opinions of our | aside. RICHARD TANGYE. | Wheels of the North-Eastern engine is only 39,760 lb., it es 
correspondents. ) 





THE RATING OF MACHINERY BILL. 


Sir,—I notice that the Chamber of Commerce has called a 
meeting for Wednesday next to discuss the above Bill as it affects 
manufacturing interests in this city. In taking this step I think 
the Chamber has deserved well of every interest in the city, though, 
if the interest of any one class is greater than that of another in 
defeating this new attempt to shackle industry, I have no hesita- 
tion in saying it is that of the artisan, and the smal! tradesmen 
depending upon him. The capitalist, if driven out of one place by 
the folly or cupidity of the rating authority, can, within certain 
limits, go to some other; but such a removal means ruin to the 
small tradesmen and terrible loss and inconvenience to artisans. 

The suggestion on the part of some of the opponents of the Bill 
that we, as manufacturers, are trying to shift our responsibilities 
on to the shoulders of others, is as gratuitous as it is groundless, 
Our objection is not to the payment of our just share of the rate, 
but to the method of its assessment; and it is a matter of astonish- 
ment to me that the members for a great manufacturing centre 
like this have felt justified in forging fresh fetters for their con- 
stituents. If it were now a question of letting things remain as 
they are, I do not think it would be advisable to move in the 
matter; but it is not so. It is evident from Mr. Powell Williams's 
speeches that he intends to go on until everything in a factory is 
taxed, for he says that a man should be taxed “not only in respect 
of the house which he occupies, but also in respect to oe 
which it contains.” Now, if this course is adopted, what will the 
result be? Clearly the sum of the rates will be greatly increased ; 
or in other words, new and special burdens are to be laid on manu- 
facturers for the benefit of the rest of the community. 

Mr. Williams complains that the Bill, which was read for the 
first time a week or twoago, will, if passed, ‘‘ relieve manufacturers 
of some of their present burdens at the expense of the house- 
holder.” Now, it will not be difficult to prove that the manufac- 
turer has made these payments for the past fifty years under a 
total misapprehension of the law. 

From the report of the Select Committee appointed by the 
House of Commons in 1887 to report on the Rating of Machinery 


Cornwall Works, Birmingham, May 5th. 





RAILWAY SPEEDS. 


Sir,—The notice that appeared in your columns some few weeks 
since, relative to the ormance of Mr. Worsdell’s latest type of 
compound engine on the North-Eastern Railway, has given rise to 
a heated discussion. There can be little doubt as to the good 
faith of your informant, but a correspondent, not unnaturally, 
exp. surprise at the statement. As an excuse for this sur- 
prise, he favoured us with an extract from Mr. C. Rous-Marten’s 
report upon English railways, which showed that gentleman's 
experience of high speed to have stopped short at about seventy- 
six miles per hour. Another correspondent, urged on by precipi- 
tance rather than by prudence, has roundly asserted that eighty 
miles per hour is by no means uncommon ; and has even taken Mr. 
Rous-Marten to task for having failed to record that speed. From 
a small beginning the discussion has swelled to formidable propor- 
tions. As is oe known, you are always ready to open your 
columns for legitimate debate. But when, from hurling facts, your 
correspondents turn to bandying personalities, the limits of lawful 
discussion seem to be overstepped. 

To impugn Mr. Rous-Marten’s statement would manifestly be an 
absurdity. He came over to land a few years since, at the 
instance of the Minister of Public Works in New Zealand, to report 
~ wy our railways for purposes connected with the management of 
like institutions in that colony. For the space of twelve months 
Mr. Marten occupied himself by making numerous journeys on the 
foot-plates of locomotives drawing express and fast trains, and 
these exceptional facilities for observing speeds were duly im- 
proved. In the report which he compiled at the close of his special 
mission, he made reference to the maximum speeds that had come 
under his personal observation. Only three times, on the Great 
Western, the Great Northern, and the Midland Railways, had he 
recorded so high a velocity as 76} miles per hour, down gradients 
averaging from 1 in 89 to 1 in 200. In fact, the result of a year’s 
careful study showed that while a maximum of seventy or even 
seventy-five miles per hour is commonly attained on certain por- 
tions of railway, any higher record is extremely rare. After 





Bill of that year, it appears that one of the witnesses examined 
was Mr. R. Clarke, the Parish Surveyor of Birmingham, and in 
his evidence he distinctly proves that before 1837 the state of things 
existed under the law which we wish to restore by the present 
Bill. Up to that time it is clear that only engines were rated—at 
so much per horse-power—but in that year Lord Denman gave a 
decision which has ever since been acted upon in a manner at total 
variance with its obvious meaning. 

Here is Lord Denman’s decision:—Lord Denman said, after 
hearing some evidence, “‘it is unnecessary to enter into the con- 
sideration of other points, because we are quite satisfied that the 
valuation is bad by reason of the omission to rate this property. 
It is found in the case that there are many buildings to which fixed 
machinery of various kinds is attached, and which have not been 
valued in respect of the increased value given to them by that 
machinery. It is very clear from the early decisions that this is 
wrong. It wasdecided long ago that the value of a machine, even 
if not attached to the building, must be taken into consideration 
if the occupier takes it at a higher value in consequence of the 
existence of that machinery, and that decision has never been 
called into question.” 

After reading the above decision Mr. Clarke goes on to say :— 
** I believe previously to this the machinery in Birmingham is not 
rated. I forget who made the valuation then, but 1 know when 
my father was ——. he took up the old lines which were 
carried on by the Parish Surveyor before he was appointed—that 
is, that he valued the engines at so much per horse-power.” Upon 
which the chairman remarks :—‘‘ In consequence of that decision 
it became the practice in Birmingham to value all machinery which 
is driven by power.” 

Now, it is perfectly clear that his lordship referred to the case 
of those tenants, who rented from their landlord, not only the 
building, but also certain pieces of heavy machinery which 
belonged to the freehold, and which, being the subject of rent, 
were manifestly amenable to the rating authority. Having 
obtained this decision the Parish Surveyor of that day, either from 
stupidity or cupidity, at once applied it not only to the case of the 
tenants so clearly referred to by Lord Denman, but also to all the 
machinery of all tenants who provided their own, and only rented 
the building. It is strange indeed that such a flagrant perversion 
of a judicial decision was allowed to go unchallenged. If it is 
necessary that extra sources of revenue be found for our municipal 
and other authorities, by all means let the increased revenue be 
raised, but do not let it be raised from one class of tradesmen 
only. If tools and machinery, without which manufacture cannot 
be carried on, are to be rated, upon what principle should the gold 
in the cellars of the Bank of England escape? for even banks 
would find it difficult to do their business entirely upon credit. 
There is not a manufacturer who has not felt that during the 
Es ten years competition has greatly increased, and the margin 
by which contracts are lost or gained is constantly getting finer. It 
is clear therefore that everything tending to add to the fixed 
charges on any business adds to the chance of losing a contract. 
No true friend of the working class, therefore, should do anything 
to imperil the chances of contracts being obtained, for even if the 
manufacturer should lose by them, the workmen and 
tradesmen, at any rate, will have had the benefit. 

In my letter to the Birmingham Daily Post of the 18th ult. I 
said that my company have it under consideration as to whether 
we shall remove to the seaboard, and I said that the present 
agitation led by Mr. Williams will cause us to think of going to 
Scotland, where wiser counsels prevail and machi is not rated. 
In yd to my letter appeared one from Messrs. Hedley, Mason, 
and Hedley, in which they state: ‘“‘In the engineering and boiler 
works they—the Scotch assessors—have included all machinery 
fixed to the walls or having foundations sunk in the ground.” 
Now, either these gentlemen know their business or they do not. 
If they do know it, they must be aware that they were only 
attempting to throw dust into the eyes of the majority of the 
readers of their letter, who would not have access to official 
documents giving the true state of the case. If, on the other 
hand, they do not know their business, I need hardly say it is 
quite time they learned it, for such ignorance has already caused 
enormous losses to manufacturing industries all over the kingdom, 
and has disorganised trade to a very great extent. But whether 
they know their business or not, their statement is absolutely 
false, for in Scotland, machinery, other than that rated before 
Lord Denman’s decision, is not subject to ratal. To prove this I 
have gy fs refer to the report of an appeal made by the North 
British lway Company against the assessment of the tools and 
other machinery in their works at Cowlairs, in Scotland, which 
appeal was heard and determined before Lord Frazer on 
September 26th, 1887. In that _ the learned judge stated 
that before giving his decision he instructed capable men to 
inquire what was the practice in Scotland in respect to the rating 
of machinery. These reports were duly furnished to Lord Frazer, 
and may be summed up in the words of one of their number—Mr. 
Paterson:—‘‘ During the thirty-three years since the passing of 
the Act I have acted on the principle of taking the engine, boiler, 
and great gearing, and avoiding tools and implements of trade.” 
His Lordship asking, ‘‘ Are you aware that that has been the 
practice of your brother assessors throughout the country till this 
new departure, now appealed against!” Mr. Paterson replied, 
** That has been the practice most strictly adhered to all over 
Scotland.” In giving judgment, Lord Frazer decided that only 
such machinery could be rated as would go to the landlord at the 
termination of the lease, The new departure of the Scotch 


ating his own experiences, Mr. Marten detailed such pre- 
vious trials as seemed worthy of credit, and assumed, with good 
reason, that no engine in existence in 1887 was capable of exceed- 
ing eighty miles per hour, loaded or light. A Bristol and Exeter 
engine, with 9ft. single driving wheels, had barely reached that 
limit, running light down a bank of 1 in 89; while the addition of 
two coaches had reduced the speed by two miles. 

Of course there are plenty of records showing far higher speeds 
than those just quoted. Amateurs of railway travelling are fond 
of checking their rate of progress, and equally fond of seeing the 
result in print. Consequently, technical papers are frequently 
supplied with details of fabulous speeds ; but we have these, like the 
poor, always with us. The daily press is regaled during the slack 
season by circumstantial accounts of gigantic gooseberries, or of 
the re-appearance of the sea serpent, or of toads found alive in 
blocks of marble—but the technical journals receive particulars of 
phenomenal express runs. When the amateur takes to timing 
quarter miles his case is hopeless; fractions are ignored as beneath 
notice, and the result is generally extraordinary. An examination 
of accounts of school sports will almost invariably show that the 
100 yards race was run in ten seconds. Now the professional 
record is 9$ seconds; yet a judicious elimination of fractions, if 
not of seconds, causes the youngsters to be credited with better 
performances than many of the men who train for their work. So 
in railway timing, a mistake of the fraction of a second at high 
speeds makes the record leap at one bound from the probable to the 
impossible. One-fifth of a second seems a minute quantity, but it 
will turn 77? miles into eighty miles per hour. As regards the 
timing of the North-Eastern train, however, it may safely be 
asserted that no errors were permitted to creep into the calcula- 
tions. In the first place, the operation was performed from the 
footplate ; consequently, there was a clear view ahead, and the 
timekeeper could be ready to check off the mile posts at the exact 
moment when they flashed past the side of the engine. Further- 
more, the quarter-miles were regarded merely as ern A to the 
miles, and an error of one-fifth of a second to the mile makes only 
a trifling difference, even if it occur. After making every allow- 
ance for mistakes—although I do not admit their existence—we 
cannot get away from the fact that the train in question ran at 
considerably over eighty miles per hour. 

It may be asked, to what is this exceptional performance to be 
attributed! How is it that Mr. Worsdell has been able to out- 
distance all other locomotive designers in respect to s) ! To 
answer those questions in a satisfactory manner would involve a 
more complete knowledge of locomotive working than is at present 
in the possession of anyone. Humiliating as it may appear to be 
compelled to the confession, engineers are in reality extremely 
ignorant of the exact forces by which locomotive running is 
governed. t the utmost limits of train s have hitherto 
remained stationary at a trifle under eighty miles an hour is well 
known; but the reasons for this arbitrary demarcation are not so 
evident. The generally accepted theory is that excessive back 
pressure is responsible to a t extent, while friction and wind 
pressure each contribute their share towards the result. Some 
authorities assume all three causes to be in operation at the same 
time, while others favour one or other in particular, for there is 
not absolute unanimity of opinion. Others, again, amongst whom 
was the late Mr. William Stroudley, hold that there is no actual 
limit to speed, but that it is not expedient to attempt more than 
has hitherto been recorded, when due regard is paid to the 
exigencies of railway working. The onl int upon which there 
can be no question is that until the Nort tsar engine made its 
remarkable trip there were no trustworthy instances where a speed 
of eighty miles an hour had been exceeded. 

Mr. - Worsdell has, however, accomplished a veritable tour de 
force. His engine has beaten the existing record by nearly ten 
miles per hour. More than that, while the previous records have 
been made down banks of considerable incline, the performance of 
his engine was on level ground. But the acme of surprise is 
reached when the weight of the train is properly realised. The 
capability of drawing a gross load of 810 tons at a speed of forty- 
five miles per hour on the level entitles an Ms ig performing the 
feat, whether it be single-driving or four-coupled, to be considered 
very powerful. There are numbers of coupled engines in this 
country that would be unequal to the task. But here isa single- 
driving engine, one of that class which has only sprung into general 
favour within the last four years, which moves that heavy weight, 
not at forty-five miles per hour, but at nearly double the speed. 
Of course, it may be assumed that pace was gathered up in 
descending a falling gradiont ; but the assumption diminishes the 
value of the feat in the smallest degree—it is, indeed, a foregone 
conclusion. Probably no one was much more surprised at the 
extraordinary speed than was Mr. Worsdell himself. He designed 
a locomotive, destined to be fast, powerful, and steady. A glance 
at the dimensions shows this intention. Here we have a heav 
engine, almost the heaviest passenger engine in the kingdom, wit 
a good weight available for adhesion, a large diameter to the 
driving wheels, immense cylinder capacity, and a boiler of ample 
size and heating surface—all these speak of the intention of the 
designer. But other engineers have built large and powerful 
locomotives without obtaining such extraordinary speed and power 
as are here shown. In fact the result seems to indicate that the 
engine is not the sole contributor to the success of the trial, You 
have lately discussed the variable character of train resistance, so 
I will not try to raise the subject be gs ; but Imay point out that, 
according to the formula obtained by Mr. D, K. Clark from the 








experiments of Sir Daniel Gooch and Mr. Brunel, the tractive 
force necessary to overcome the resistance of a train weighing 





follow, either that nearly one-half of the driving weight was avail 
able for adhesion, or that the resistance of the rolling stock — 
considerably less than the estimated = perton. The latter 
alternative commends itself more readily to the comprehension, 
and an admission of its truth goes far to explain what would other. 
wise be an almost inexplicable problem, i 

When we once admit that the traditional eighty miles per hoy 
have been exceeded, little remains to be said. The possible is me 
always expedient, and it is questionable whether the public 
generally would care for Mr. Worsdell’s engine to exercise its full 
powers in daily work. In 1888, when the now-historie race to Edin. 
burgh was in full swing, certain old women of both sexes took fright 
at their own surmises. They imagined that excessive speed would 
be required to maintain an average rate of fifty-five or sixty miles 
per hour. As you pointed out at the time, the maximum ‘rate of 
the trains rarely, if ever, rose above sixty-tive miles per hour a 
speed exceeded by heavier and less quickly timed trains every day 

roughout the year. But, though nervous people were frightened 
without cause on that occasion, their outcry showed that they do 
not appreciate a high rate of speed. They would not patronise the 
North-Eastern trains if they thought they would be whisked along 
at eighty orninety miles to the hour. These timorous creatures may 
be in a minority and the wrong; but they form a portion of the 
travelling public, and, as such, have to be considered. Their 
reasoning may be hopelessly at fault, but they will stick to their 
own way of thinking; and a railway company is above all a com. 
mercial concern, whose shareholders imagine that a full train which 
only indulges in occasional downhill plunges at seventy miles per 
hour is better than a half-empty train which revels in rushing 
along the level at eighty-six miles per hour. Whatever pranks may 
be indulged in during exercise, Mr. Worsdell will have to restrain 
the fiery temper of his Pegasus before it can be entrusted with the 
precious lives of her Majesty’s most timorous lieges, 


Ealing, May 6th, G. F. Biro, 





S1r,—Instead of your correspondents arguing as to whether a 
given speed has or has not been attained on railways, it would be 
far more to the purpose that they should devote some of their 
energies to explaining why more than a given speed cannot be 
attained. It has long been held that train resistances augment 
very rapidly with the speed, but I think that you have shown very 
conclusively that this is not the case. The effort of a train to hold 
back an engine appears te die away as the speed increases, the 
diagrams growing smaller and smaller as the speed goes on. Now 
why is it that a train cannot be run down such an incline as Shap, 
let us say, at more than 80 miles an hour and what is the magic 
that 80 miles sses that it should be the limit / 

So far as I can learn, the speed attained with engines with 
6ft. 6in. wheels is quite as great as that reached with 8ft. and 9ft. 
wheels. Are we to assume that the size of the drivers and number 
of reciprocations have but a secondary influence! We are told 
that it is back pressure that prevents high speeds being attained, 
I have seen hundreds of diagrams, I have spent days on a buffer 
beam taking them, and I assert that I never yet saw a diagram in 
which the driving or effective pressure did not very largely exceed 
the back pressure. I have run down long inclines with steam on, 
at a speed which I shall not give, lest some of your correspondents 
should charge me with saying that which is not; but I never yet 
saw a case of the kind in which the draw-bar was not in tension, 
No matter how fast the engine ran, it pulled the train. Now, it 
seems clear to me that if this was the case it would only be 
necessary to slip the train for the engine to run much faster, I 
have seen a big engine hauling a big train down an incline, a long 
and a sharp one, not far from the middle of England, and steam 
has fallen from 140]b. to 1251b., simply because the cylinders 
were taking it faster than the boiler could make it. The engine 
was indicating over 800-horse power ; the speed taken by miles— 
not quarter miles—was seventy-two per hour. In this case the 
engine could not run any faster, simply because of want of boiler 
power ; the load behind it was too a. But will any of your 
correspondents venture to maintain that if the load had been taken 
off the engine would not have run at over eighty miles an hour! 

We have had a great deal of argument and assertion—what we 
really want now for a change is a discussion of the nature of the 
influences which limit speed. Several years ago a series of —_ 
by Professor Reynolds, on ‘‘ Limits to Speed,” appeared in THE 
ENGINEER, but the limits he had in view were principally 
strength, or rather want of it, in reciprocating parts. For the 
purpose of the present discussion we may neglect this, take 
it for granted that everything is strong enough, and then see why 
it is that eighty miles an hour is the greatest possible speed at 
which a locomotive can be run. SHOVEL, 

Derby, May 8th, 

Str,—Some weeks ago you published an account of a new engine 
which you said had attained a speed of eighty-six miles per hour. A 
correspondent signing himself ‘‘ E. B, D.” reasonably enough sug- 
gested that further particulars would be of general interest, and in 
reply to him another correspondent, ‘‘ Speedy Traveller,” made a 
somewhat offhand assertion that eighty miles per hour was a speed 
reached every day in England, and proceeded to imply that by 
shutting off steam and letting the train drop down an incline the 
pace could be increased almost poms 

The fallacy of this was shown some half a century ago, and an 
account is to be found in, I think, Dr. Lardner’s book on ‘The 
Steam Engine,” of experiments made by experts with trains, in 
which everything was done to reduce friction to a minimum, and 
which were allowed to drop down steep inclines exactly as ‘8. T.” 
suggests, and which gave astonishingly low results as to speed. | 
unfortunately have not the book with me at present, but no doubt 
some of your readers will be able to supply the reference. Then 
again, I do not see how “S, T.” gets over the difficulty of train 
resistance. He quotes the paragraph you printed from an American 
journal which is worded very vaguely, but does not attempt to 
reconcile the speed with the theoretical results of calculation from 
the well-known formule. E 

As you remark with regard to triple-expansion engines this week, 
‘A true theory of the steam engine has yet to be prepared.” It 
may be that such able experimenters as D. K. Clark have been in 
error from the first, but I contend that ‘‘S. T.” does not prove this, 
and think that the Tring-Willesden performancein nineteen minutes 
must be the result of careless time taking. ‘8S. T.” this week 
endeavours to ridicule the ‘‘ broad gauge mania,” but I put it to 
your readers which of the following statements is more likely to be 
correct:—(1) Mr. Pearson on the Bristol and Exeter just reached 
eighty miles per hour with an engine with wheels 9ft. in diameter, 
and cylinders 164in. in diameter, 24in, stroke, and a load roughly 
equivalent to the weight of a tender, with which his engine was not 
fitted. (2) Mr. Worsdell on the North-Eastern reached eighty-six 
miles per hour with an engine with cylinders 20in. + 28in. by 24in., 
and driving wheels 7ft. 6in. in diameter, and drawing a train :—1.¢., 
the North-Eastern engine would have to make thirty more revolu- 
tions per mile, and the exhaust would be less free from a 28in. 
cylinder at low-pressure than from a 16}in. cylinder at high-pres- 
sure; so from reasoning alone it would certainly appear that either 
the Great Western engine could have run faster or the North 
Eastern could not have run so fast as stated, 

I think your readers will have come to the conclusion that as so 
often happens when _— miles are timed, some slight error has 
crept in and materially altered the result in the North-Eastern 
experiment. W. B. THOMPSON. 

y 2nd. 





THE ACCIDENT ON BOARD H.M.S. BARRACOUTA. 
Sir,—I venture to offer a suggestion as to the direct cause of 
above.” It is that either from shortness of water, violent ebullition, 
or some other cause, portions of the heating surface became over- 
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r an escape of steam into the combustion chamber 
heated: * hat the ecaping steam was decomposed ; and that 
oes se emequent sudden increase of volume and pressure caused the 
por ear of flame when the furnace door was o ned. ‘The existence 
on leaky tubes, &c., is established by the evidence, and the buckled 
. dition of the crown plates is strong evidence as to overheating. 
i ight be shown that steam so escaping would enter the combus- 
It mp amber already largely superheated, and therefore in a con- 
sition peculiarly favoura le to decomposition. Water so escaping 
: uld only be vaporised at the rate of escape, and would likewise 
- rive the furnace gases of the heat necessary for bps penance 
os net result being rather a decrease than an increase of pressure. 
§ ing the cause to be as s ted, it is evident that the 
iaareased supply of air permitted by the open furnace door would 

mickly re-establish the draught in a oat 80d direction. 
’ If my theory is correct, it seems to emphasise the danger of work- 
ing a boiler with too little water over the crown plates. The 
iiability or otherwise of steam to decomposition under such cir- 
comstances would seem to admit of proof without incurring much 
If it is so liable, 


the point is one of much importance. 
nse, 
"Piverpool, May 6th. Ww. Dd. 








PARLIAMENTARY NOTES. 


The City of Paris. —In the House of Lords, Earl De la Warr said: 
My Lords, in putting the question which stands on the notice paper 
of the House with regard to the passenger ship City of Paris, I 
wish to call your Lordships’ attention for a few moments to one or 
two circumstances connected with it. _ First, as to the formidable 
nature of the accident, it is described in a well-known pr 
THE ENGINEER, as being without parallel in the history of navigation 
of steamships. I will give your Lordships a few particulars showing 
the character of the vessel. She is, I believe, the fastest ship afloat, 
and of great size and power. She is stated to be 560ft. long, 63ft. 
beam, and 42ft.in depth. Her tonnage is about 10,500, horse-power 
about 18,000, and she has accommodation for 1000 passengers, She 
is propelled by twin screws, and driven by triple-expansion engines 
of the latest and most approved construction for obtaining the 
greatest speed at the least proportionate consumption of fuel. The 
engines make about my ge i revolutions per minute. With your 
Lordships’ permission I will now quote a few lines from THE ENGI- 
eer, ‘At half-past five on the evening of the 25th March, the 
City of Paris was about 216 miles from the coast of Ireland, 
running iull speed. There were in each engine-room at the time 
three men, one on each platform. The man on the top platform 
felt the tailrod of the low-pressure — and went forward. 
He had not gone five steps when the low-pressure engine fell to 
yieces. Ina few seconds this great engine, standing about 45ft. 

igh, was a heap of scrap. The explosion of a great shell might 
work such havoc in an ironclad, It is difficult, in the face of such 
total destruction, to form any theory as to what gave way first. 

We are puzzled to imagine how it 1s ible that materials so 
excellent could have been so completely destroyed. There 
is not a broken bar or bolt which does not show that it has 
only given way as the result of the utmost violence.” From 
this account it appears that the cause of the accident, 
according to the statements that have been given by those 
who have seen the vessel since she arrived at Liverpool, as to 
where the mischief originated, in what part of the ship or in what 
portion of the machinery is not yet clear. It appears, however, 
that the screw shaft, upwards of 100ft. in length, and about 2lin. 
in diameter, had broken, and that the consequence of that was it 
became, of course, separated from the engines, which then went 
at a very rapid rate, shook the vessel, and caused very great 
vibration throughout her entire structure. I do not, my lords, 
fee] that I am in a position now to go further into the details, 
That was not my object to-night in putting this question to her 
Majesty's Government, as I hope there may be an official investi- 
gation and a report made upon the matter. I think I have 
stated enough to show the great importance of rstce | an 
official inquiry. I will only mention one or two more facts which 
your Lordships ought to know. Ido not think it is necessary to 
go farther into the details. I have thought it desirable to refer to 
them as showing the great a pete of an inquiry into an 
occurrence which I believe it will turn out has arisen, according to 
all the information I possess, from the fact that sufficient pre- 
cautions, perhaps, were not taken. I do not desire in any way to 
prejudice the question, neither do I wish to cast blame upon any 
of the persons connected with the vessel. On the contrary, I feel 
that I ought to speak of the exemplary conduct of the crew, and, 
indeed, of all persons on board. There cannot be a doubt that 
the ship was built upon the best known principles for insuring 
safety as well as for speed ; but I think there is reason for asking 
whether all the appliances for preventing danger to passenger ships 
were used. It may be found upon inquiry that they were not. 
But on two points specially do I wish now to speak, I mean of the 
appliances which were used in this vessel. I would venture 
to ask her Majesty’s Government, in the event of no further 
inquiry being made, if the House can be informed whether 
the City of Paris was provided with a well-known safety 
appliance for the engines of steamships, I mean a marine engine 
governor, one of the chief objects of which is, in case the 
shaft is broken and becomes detached from the engines, to 
very much lessen, if this appliance is properly constructed, if not 
altogether to prevent t mischief. Only a few minutes ago I 
received a communication from a person who is well qualified by 
his knowledge of these matters to give an opinion—I do not know 
that I am at liberty to mention his name—that the City of Paris 
had what is called'a governor, but that it was only useful under 
certain circumstances, and would not have been efficient for the 
ayn of preventing this accident. As your Lordships are doubt- 
less aware, I am not speaking from my own personal Cneuiodes of 
these matters; but I have reason to believe that what I have stated 
is correct. The other question to which I wish to direct your atten- 
tion for a few moments is, had the vessel sufficient sailing power 
to keep her on her course when under sail alone. We have had, 
I think, already a practical answer to that question—that she had 
hot sufficient sailing power. I believe that all the reports which 
have reached us show that the vessel drifted many miles out of 
her course, and that if she had fallen in with bad weather the con- 
Sequences would have been most serious. I am_ not in a position 
to speak with authority on the subject; but I think it is a point 
deserving of wed cagmng attention, that no passenger steamship 
should be allowed to go to sea without having sufficient sailing 
power to keep her on her course. Those, my Lords, are two ques- 
tions which, if the matter comes under inquiry by her Majesty’s 
Government, will, I hope, be duly considered. I would now ask 
her Majesty’s Government whether any inquiry will be made into 
this accident, which must be recognised as extremely serious, involv- 
ing, asit did the lives of more than 600 passengers, besides the crew 
onboard. The Earl of Limerick: My Lords, I have been requested 
by my noble friend, Lord Balfour of Burleigh, who is detained on the 
Railway Rates Inquiry in Ireland, to answer the noble Earl’s ques- 
tion. “ An official investigation has been ordered by the Board of 
Trade into the case of the City of Paris, and the Report will be 
published in due course. If the noble Earl then desires to move 
that the report be laid on the table there will be no objection. 

,. 9 ‘ron warrants.—Mr. W. G. Ainslie asked the Attorney- 
General whether he could hold out any hope that, in view of the 
manifest disturbance of trade consequent upon irregular dealings 
vl Pig iron warrants, the Government would bring in a Bill to 
place all dealings in these warrants under the same regulations as 
ys which governed dealings in stocks and shares. The Attorney- 

heral: Tam aware that the speculative dealings have caused 
— disturbance of the markets, but I am not acquainted with 

Y regulations governing dealings in stocks and shares which 
would prevent such speculations ; but I may point out that the evil 
‘dw be to a great extent prevented 7, purchasers insisting on the 

entification of the parcels purported to be sold, 
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ADDRESS BY THE PRESIDENT, MR. JOSEPH TOMLINSON, 
M. INST. C.E, 
Custom now for many years has imposed the duty that your 
ye wean should deliver an address; and this duty I am far from 
esirous of in any way neglecting or attempting to evade, although 
I feel great diffidence in endeavouring to fulfil it, especially as it 
will be necessary perhaps to give expression to opinions which it is 
not open to my hearers to debate and criticise. This fact, how- 
ever, is a great relief to myself. The subject to address you upon 
was rather a difficult matter to decide, so I began by looking over 
the records of what had been done by our former presidents. But 
after looking over a few of the volumes of our “‘ Proceedings,” I 
closed the books, as I was afraid that I might be led into a line of 
thought not my own; and I put on my considering cap, which 
doydlined the idea that the only fitting subject was a kind of 
résumé of my own personal experiences, Therefore, as a railway 
man of nearly all my working life, I determined that the subject 
should be principally railway locomotion of the past and present, 
filling up with a few general remarks on engineering subjects of a 
mechanical nature, if time permitted of dealing with them. My 
recollection and practice lead me back to the early days of the 
locomotive engine, not, it is true, to the very earliest, although I 
was born before any public railway wasopened. My first knowledge 
of them as a boy dates back to the year 1837; and I may say that I 
soon fell in love with a live engine, and from then to now have had a 
feeling of first love for it. My father being at the time passenger 
superintendent of the Stockton and Darlington Railway, it was 
nothing extraordinary that, with m aiprwer ys for mechanics, 
my desire to go to the old Shildon Works should be gratified. Mr. 
Timothy Hackworth, the then locomotive superintendent and also 
the contractor for the working of the railway, was pleased to agree 
that I should have the “‘run of the shops;” and thus I began 
my working life. f 
e locomotive engines in use in the early days of the Stockton 
and Darlington Railway differed widely in every respect from those 
of to-day ; and most of the engineers now in practice have but the 
remotest idea of what curious machines they looked when compared 
with the creations of the present. Nearly all, I daresay, have seen 
old Locomotion, now on the pedestal in front of the North-road 
Station at Darlington. This engine was one of three which were 
first placed on the railway. Two only survived to the time I first 
knewit. It is nowas it was delivered to the railway, but the boiler 
is not as I knew it at first. When first put to work it would not 
make steam, and the fire-tube had to be taken out and replaced by 
a return tube, similar to what is now, or was until lately, the kind 
of heating surface in the boilers of the North-country class of tug- 
boats, hen this had been done, its load was composed of sixteen 
chaldron wagons, weighing empty about 27cwt. each, or about 
22 tons for the train. This was its load from Middlesbrough up 
the hill to Shildon; and down the hill from Shildon to Middles- 
brough it took the same number of wagons loaded, each carrying 
53 cwt. of coal, or about 64 tons for the train. The weight of 
engine and two tenders loaded with coal and water was about 
15 tons. There is unfortunately no record of the consumption of 
fuel—coal—for this early period ; but I think I may say, from 
having helped to put the coal on the tender, that 16 cwt. to 17 cwt. 
were consumed to travel forty-eight miles, or about 40lb. per 
engine-mile, the principal part of which was consumed on the 
up-hill journey, as the gradients were at that time all in favour of 
the | I need hardly describe this engine, as it is well known. 
It had two cylinders of 10in. diameter and 24in. stroke, half of 
each being inside the boiler. It had a crosshead to each cylinder, 
and thus four connecting-rods and two coupling rods. It had four 
wheels of 4ft. diameter coupled. There were only two excentrics, 
which had to be changed in position for back and forward gear, 
and the engine had to be started by hand gearing. There was no 
brake on either engine or tenders, The steam pressure was from 
301b. to 35lb. Necessarily the engine had no springs, and the 
axles ran in cast iron plummer-blocks, The pistons were packed 
with a spun-yarn gasket plaited square, which was tightened by a 
piece of wood and a hammer whenever required ; this was done by 
the driver and fireman themselves. There was no gauge-glass, and 
no whistle, a bell being the signal of warning; no hand-lamps or 
head and tail-lamps, as I shall deuceibe further on. All this was 
continued for many years. 

The next type of engine was the Royal George, with six wheels 
coupled, 4ft. diameter. Like its predecessors and many ty 
besides, it had vertical cylinders, of about llin. diameter, 18in. 
stroke; steam pressure about 40lb. The boiler was of the return- 
flue type, the fire-door and chimney being at the sameend. It had 
two four-wheeled tenders, with ordinary chilled-face wagon wheels 
keyed on their axles with wooden and iron wedges. One tender 
working first up hill carried the water in one or two large barrels, 
the driver being on a footboard at the front end, near the gearing 
and cylinders; the other tender carried coal from which the firing was 
done. Like the first engine, this also had only twoexcentrics. The 
leading axle, to which were connected the cylinders, had no springs ; 
but there were springs to the two other pairs of wheels. The 
engine was carried, like its predecessor, in cast iron plummer 
blocks. The heating surface would be about 120 square feet, not 
counting the under side of the grate. The load up the hill from 
Middlesbrough to Shildon was twenty-four chaldron wagons empty, 
or about 33 tons, and down the hill the same number of wagons 
loaded, or 96 tons. The speed both up and down was about 
seven to eight miles an hour. The next type was, like the 
earlier engines, made with vertical cylinders, but with a new 
class of boiler. It had a boiler partly of tubes and partly a 
flue, of a description similar to what is now used for small 
engines, half the boiler having a flue, and then the tubes 
carried on to the end intoa smoke-box. This brought the chimney 
to the same end as the cylinders. These engines, of which I think 
there were six, were, as far as I remember, not favourites, and the 
load had still to be limited to twenty-four chaldron wagons. Instead 
of the ordinary wheels of cast iron, it had wheels made with a cast 
iron boss and wood spokes, The tires were of iron, and of the 
same size, namely, 4ft. 

The next type was also a departure from the old type in many 
respects. The boiler was greatly improved, and went by the name 
of the Napier boiler; it had one straight flue for containing the 
grate, about 9ft. long; at the end was a combustion chamber, from 
which about 100 tubes came back by the sides of the main fiue to 
the chimney. The engine too was very much modified. The 
cylinders were still vertical, but worked on to an independent shaft 
fitted with cranks, and from thence the power was carried to the 
wheels by three coupling rods on each side. The cylinders were 
about 14in. diameter and l6in. stroke. The steam pressure 
had also increased to 60 Ib., and the load was increased to 
thirty-two wagons, or 44 tons up hill, and 128 tons down. 
This engine, had no slide bars, the piston-rod being guided 
by a parallel motion. The principal defect was that, owing 
to keeping the centre of gravity low, very short connecting 
rods had to be used, not more than three lengths of the crank. 
Nevertheless this class of engine was always used to run the pas- 
senger trains when any accident or shortness of power rendered it 
necessary. This engine also had two tenders and only two excen- 
trics, e next type of engine was made with inclined cylinders 
of somewhat larger diameter and stroke, but with the same size 
wheels ; this enabled springs to be used, and many engines of this 
class were added subsequently. The boiler was longer, though of 
the same type. This engine took the increased load of thirty-two 
chaldron wagons. Like the earlier engines, this had two tenders, 
one for water and the other for coal, but no brake. The 
wheels of all the classes | have described were of cast iron, and 
were made in two parts: namely, the boss, which was keyed on the 
axle; and outside this was a cast iron ring to take the tire. This 
ring was secured to the boss by oak filling pieces; and after being 





wedged tight with steel wedges, the wood was covered by a cap 
inside and out, and a small bolt was put through to prevent the 
wedges from coming out. This style of wheel was used nearly to 
the oe 1850, and on some old engines after that date. 

I have hitherto spoken only of mineral and goods engines; I now 
come to the class of passenger engines in use at the time I was a lad. 
Several of the early engines were somewhat similar to the engines 
of the Livepool and Manchester Railway, on four wheels; one pair 
of drivers, with 1lin. to 12in. cylinders by 16in. to 18in. stroke, and 
about 4ft. 6in. to 5ft. wheels; but there was one engine, built I 
believe by Kitching, of Darlington, which doubtless was never seen 
by most of the engineers now living. It was called the Swift, and 
was of small power, about 10in. cylinders by 18in. stroke, with 4ft. 
wheels coupled, and steam about 50lb. The cylinders were vertical 
between the two pairs of coupled drivers, and worked on to an 
independent shaft. When IJ knew it, the trains between Middles- 
brough and Stockton were worked with it. It seemed to me sub- 
sequently to have been the model from which our late vice-presi- 
dent, Mr. Crampton, took the idea for his engines of the Lablache 
class, which were put by him in later years on the Great Northern, 
the South-Eastern, and the London, Chatham and Dover Railways, 
though he used a crank shaft and large wheels and greater power ; 
but the idea of the designer of the Swift had doubtless been to take 
the shocks of working away from the power shaft. 1 have now 
also to describe another engine for nger train work, designed 
by the late Mr. Timothy Hackworth, and the only one of its class 
ever made for England, though a somewhat larger one was made 
and sent to Russia. This engine, the Arrow, was the first made at 
Shildon with what may now be taken as a locomotive boiler, that 
is, with a fire-box and tubes. The peculiarities of its construction 
were that it had cylinders of 17in. diameter by 9in. stroke, and 5ft. 
driving wheels, It was a six-wheeled engine with single drivers. 
It was supplied with a cross shaft, on which were hung two solid 
cast iron wheels. On each end of this shaft a lever was attached, 
by which the driver and fireman could pull down the solid or friction 
wheels between the periphery of the driving and trailing wheels, 
thus temporarily connecting by friction the large drivers and the 
small trailing wheels; in other words, converting a single 
engine into a coupled one, when needed by greasy rails. 
The engine, as will be clearly understood, was a bad starter, 
and never did any service. Many years after it was 
built I happened to be in the North, and inquiring about my 
old friends I was informed that the Arrow was still at 
work, but that the short crank had been taken out, and a Yin. put 
in, and this had been done while still keeping the same cylinders. 
It was effected by putting in a lever, the top end of which was 
fixed on the boiler bottom ; the piston-rod took hold of the middle 
of its length, and from the bottom end the small end of the con- 
necting-rod was worked. I need hardly say that such a scheme 
did not emanate from the brain of Timothy Hackworth, but was, 
as 1 heard, the idea of a —— in Darlington. 

After this description of the early engines on the parent railway, 
it will perhaps interest most of you if 1 describe now some of the 
peculiarities of how the work was done by the men who were the 
pioneer workers of railway engines. In the first place, I will call 
your attention again to the fact that all the engines up to and 
including the Swift, which was built in 1836 or thereabouts, had 
only two excentrics, which of course necessitated hand-working to 
start in either direction. This of itself required a practised hand 
to do, and would bother nearly every engine-man of to-day, inas- 
much as, since the abolition of the old Bury engine of the London 
and North-Western Railway, that plan has become obsolete. 
There was no brake of any Lina on engines or tenders, as I have 
said. The only way of controlling the trains down the banks was 
to put the engine out of gear, or for the fireman to drop off the 
engine, and let down as many wagon brakes as he thought neces- 
sary ; and when they had to be taken off, he had to repeat the 
operation of getting off and lifting them, he himself then getting 
on the last wagon of which the brake had been down, and walking 
along the top of the coals back to his engine. 

In my early days the engines were worked by contract by the 
driver, who found coal, oil, and every requisite, and was paid by 
ton of coal moved. The driver had two men in his pay, one a 
driver-fireman and the other a fireman. The steam was got up 
on Sunday night by the fireman; and the driver and he ran the 
first train on Monday morning—as early as coal was there to take 
—from Shildon to Middlesbrough, the then port of shipment. On 
the return to Shildon in about eight or nine hours, the fireman 
went home, and the driver with his driver-fireman ran the second 
trip; and on the completion of the second trip the driver went 
home, and the driver-fireman took charge as driver, and the fire- 
man who had been resting resumed duty as fireman, and this 
system was followed day after day. No trains were run on Sunday. 

The other duties of these men were somewhat as follows :—On the 
return after a trip the engine was taken to the coal depét, and 
coaled with a shovel by the men themselves ready for the next trip. 
If traffic was plentiful the stay was short, and after a meal the 
engine was off again. There wasnotime-table. After going about 
a mile from Shildon all the wagons had to be oiled, as there were 
no grease boxes; the engine was slowed down on the level to about 
three or four miles an hour, and the two men got down, one on 
each side, with his oil can and a hazel stick about 3ft. long, at the 
end of which a piece of oakum was tied; and with this the under- 
side of each & gg running in a cast iron plummer block was 
carefully oiled. After all were done, they got on the top of the 
last loaded wagon and walked back to the engine, and away they 
went. This was repeated after about twelve miles, when going in 
both directions. There was no guard and no brake van, and so all 
depended on themselves. As there was no van, it was necessary in 
the day-time to put a board up on the last wagon, so as to be sure 
they had not lost any of the train. At night a large pan of fire 
was affixed to the front of the tender, and to the last wagon for 
the same purpose ; and it was the duty of the fireman to keep both 
alight. There were no signals and no pointsmen, each man taking 
care of himself and his train, and keeping out of the way of the 
few passenger trains run. 

One engine not already described, which was also put on the old 
line, was the first goods engine with a crank shaft, a fire-box 
proper, and a tubular boiler. It was built by Kitching, of Dar- 
lington, about 1838, and wascalled the Queen. It had four wheels 
only, with cylinders below the level of the axles and inclined 
upwards, 13in. diameter and 18in. stroke, and outside frames. 
All the wheels were coupled, and were of wrought iron. This 
engine was very similar to engines made about 1839 and 1840, and 
put on many other other railways ; it was used for years, but with 
a pair of small wheels added behind. The Clarence Railway, 
which is now, like the Stockton and Darlington, a part of the 
present North-Eastern, had mineral engines at starting very 
similar to those I have described, and of which I show all 
that can be got of them in photographs. This line ran from 
Coxhoe to Port Clarence, with a branch to the old line, and was 
a rival to it; and hence any coal from Shildon to Simpasture, the 
junction, had to be worked by horses, as it had no running powers, 
and the Stockton and Darlington would not supply engines. Four 
ee were drawn by one horse, and there was attached to the 
end what was called a ‘dandy cart,” into which the horse was 
trained to put himself when the loaded wagons would run by 
gravity. The first outside cylinder engine ever made with hori- 
zontal cylinders was put on this Clarence line, and was built by 
Hackworth and Downing on Shildon bank top. This Hackworth 
was a brother of Timothy, and afterwards started with Mr. 
Fossick the works at Stockton now known as Blair's. The engine 
had the usual return-flue type of boiler, with six wheels coupled, 
and cylinders of 13in. or 14in. diameter and 20in. or 22in. stroke. 
Up to this time all the mineral engines were innocent of framing, 
as it is now understood ; all the parts for doing the work of drawing 
and carrying were attached to the boiler, and hence all were as 
light as could be made. 

About the time I first began to work, a stir was being made in 
the matter of railways, and several were almost simultaneously 
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opened in England—the Manchester and Leeds, the Great 

Yestern, the London and South-Western, the London and 
Birmingham, the Derby and Birmingham, the Birmingham and 
Gi ter, the Gl ter and Bristol, the North Midland, the 
Grand Junction, the Midland Counties, the Eastern Counties, the 
York and North Midland, the Greenwich, the Croydon (atmo- 
spheric) the Blackwall (rope), &c. &c. All the various locomotive 
superintendents of that day having had the experience to study 
of the three parent lines—the Stockton and Darlington, the Clar- 
ence, and the Liverpool and Manchester—it was not strange that 
many variations should be introduced, which it would be impossible 
to describe in detail in such an address as this. Sufficient to say 
that some, like Bury, adopted four-wheeled engines with inside 
cylinders ; some, like Alexander Allan, John V. Gooch, and Francis 
Trevithick, adopted outside cylinders; some had small drivers, 
and some had large; but all of them adopted, like Allan, 
single drivers for passenger trains, and for many years all 
adopted four wheels coupled for goods. We have now 
arrived at 1841 to 1842, when railways had assumed propor- 
tions never dreamt of by the early pioneers and engineers, and 
the work was done by different t of engines, according to the 
ideas of the different men who had the control. The various 
designs, and who were the designers, and which was best, formed 
the subject of constant letter-writing and paper war. An espe- 
cially notable case was between the firm of Bary and Co. and those 
who advocated six-wheeled engines; but to go into this is no part 
of my task, neither is it to write about the discussions between 
George Stephenson and Timothy Hackworth as to the invention of 
the blast-pipe, and between George Stephenson and William 
Hedley as to who invented the locomotive. All honour, say I, to all 
who in any way assisted to the beginning of what has developed 
into the present system, and who unwittingly have done more to 
civilise the world than any other pioneers. 

One of the greatest moves in a p ive direction was made 
about the year 1845, when the battle of the gauges was fought, and 
when gigantic efforts were made by all to outvie one another— 
Stephensons, Hawthorns, Bury Curtis and Kennedy, SI Roberts 
and Co., Fairbairn, Fenton Murray and Jackson, E. B. Wilson, and 
others. Of those in charge of locomotive departments, like James 
Edward McConnell, Daniel Gooch, James Cudworth, John V. 
Gooch, Alexander Allan, Francis Trevithick, Thomas Russell 
Crampton, and many more, most have now passed away from the 
scenes of their labours. We have one notable instance of a man 
left to us to-day who took part in these st les, and I am glad 
to say is still active and well—I mean Mr. Edward Woods. 
Another still with us, but retired, is Mr. Alexander Allan, my old 
chief. The revolution in size of engine was then begun, with great 
diversity of design, and against all sorts of difficulties, chiefly those 
arising from want of endurance of material in rails and tires ; and 
was carried on at all costs till the age of Sir Henry Bessemer, fol- 
lowed by Sir William Siemens, who gave the power to advance boldly 
and introduce oo eee: of greater power and endurance than was 
possible before, when the endeavours of all locomotive engineers had 
been directed to keep down weight, and at the same time to con- 
struct machines that could do the work demanded of them. The 
relief came by the success realised in making durable, strong, and 
reliable material, which enabled the railway engineers to carry 
out their views, and to make the rolling stock what it now is, 
whereby speeds can be safely attained and loads taken which would 
have seriously disturbed the minds of our predecessors; while still 
a profit is left after providing the increased accommodation 
demanded by the ever-exacting public. The details of what is now 
being done can be compared by you all with what I have spoken 
of as an early working of railways, and therefore I need not 
attempt the comparison. The creations of to-day are the work of 
many engineers, including Matthew Kirtley, ward Fletcher, 
Patrick Stirling Joseph Armstrong, Daniel Gooch, John Rams- 
bottom, Charles F. Beyer, James Edward McConnell, William 
Stroudley, S 1 W. Job , Francis W. Webb, John V. Gooch, 
Henry Diibs, Walter M. Neilson, William Adams, Charles Sacré, 
and many others who are well known. 

Having given as clearly as I could an account of the early loco- 
motive engine, and not attempted to go into details of what has 
been done during the last twenty or twenty-five years, which has been 
so fully and forcibly shown by innumerable publications, and so 
clearly illustrated by the aid of photographs, I do not purpose to 
add more, except to make a few general remarks in order to show 
by a few examples how in a locomotive engine, as in other things, 
history has repeated itself. The first example I will give is the 
bogie. Every modern engineer, I think, would say that this part 
of an engine, in its most simple form, was first adopted by Mr. 
Daniel Gooch in the engines built about the year 1848 for the 
South Devon Railway, as detailed in Mr. D. K. Clark’s volume on 
‘* Railway Machinery,” and this plan was afterwards adopted by 
Mr. Pearson for his ten-wheeled express engine on the Bristol and 
Exeter Railway, and by others. Thatis not so, however, for 
the earliest bogie in this country, at least, was on an engine 
built by Carmichael, of Dundee, in 1833, for the Dundee 
and Newtyle Railway, of which a photograph is shown. The 
old engine was found by Mr. Alexander Allan when he was 
locomotive superintendent of the Scottish Central Railwa 
about 1855; and before it was broken up it was erties on | 
Next we come to the radial axle-box as used by Mr. Webb, Mr. 
Wersdell, and others. This was invented without doubt by the 
late Mr. William Bridges Adams, and was applied by Mr. Cross on 
the St. Helen’s Railway in an exactly similar way to what Mr. 
Webb and others are now doing. The engine was called the White 
Raven, and was on eight wheels like Mr. Webb’s, the two end pairs 
of small wheels being free to move radially. I need not say it was 
by no means so perfect as it has been made at Crewe and copied by 
others. The fact of the modern engine having inside bearings has 
greatly facilitated improvement and the making of a compact and 
useful design. Tec the use of an intermediate shaft for the first 
power in the old Swift I have already alluded. The position of the 
frames has also passed through many changes, beginning with 
inside and then to outside, and then backwards and forwards from 
one plan to the other ; until at last it has become almost universal 
that they should be inside, although in his last design of single 
engine Mr. 8. W. Johnson has once more come to the outside 
and inside frame combined, as was for so long generally adopted. 
This double frame has undoubtedly the merit of enabling less 
weight to be carried by each syuare inch of bearing surface of the 
journals. 

Now to come to design of engine. In 1851 Mr. McConnell put 
on the London and North-Western Railway a class of engine called 
Bloomers, which is without doubt exactly similar in general design 
to those made by Mr. Stroudley and known as the Grosvenor class, 
the only difference being that the latter designer was not hampered 
as Mr. McConnell had been by the necessity for keeping down the 
weight. Some of these engines are still, after thirty years, doing 
useful duty on the North-Western Railway. The battle of the 
gauges brought to the front various type of engines. Every engine 
builder and locomotive superintendent made the greatest possible 
efforts to do something, and sometimes with conspicuous success, 
In 1851 Mr. D. Gooch produced his Lord of the Isles; and this 
class of engine | think may be regarded as one of the most success- 
ful, for it continues to this day in its original form down to the 
minutest detail, and now working all the broad gauge expresses 
between London and Bristol. New boilers these engines have had, 
and a higher pressure of steam has been the only change. The 
express is now run, though of much greater weight than in 1846, 
at precisely the same 7 namely 53} miles per hour between 
London and Swindon. Stephenson aud Co. also came to the fore 
with the long boiler type and outside cylinders ; the drivers of the 
single engine being placed in front of the fire-box, and two pairs of 
carrying wheels leading. Mr. Crampton too added his contritution 
in the shape of the London and Liverpool, both of them with the 
driving wheels behind the fire-box and the carrying wheels in front 
and with outside cylinders placed about midway along the bartel 

of the boiler. This class of engine was largely used on the 











Western of France and the Northern of France, and some survive 
to-day. Mr. Francis Trevithick produced at Crewe the Cornwall, 
with 8ft. single drivers, 18in. cylinders and 24in. stroke. To keep 
the centre of gravity down, the boiler was placed wholly under the 
driving axle ; which plan necessitated that the axle of the trailing 
wheels should pass through the fire-box. It was not a good engine 
for steam, and about 1863 was supplied with a new boiler above the 
driving axle; and it is thus working at the present time. It is now 
forty-three years old, and is kept up, 1 — for sentiment, as 
it cannot do main line work. Mr. John Viret Gooch too had a 
special engine made for the London and South-Western line, with 
outside pve hes and 7ft. drivers, which did useful work for years ; 
but he was tied in weight by the lightness of the road. Sharp, 
Stewart, and Co. constructed engines of ange poner for those days, 
which went by the name of Jenny Sharp. ey had 16in, by 22in. 
cylinders, with 5ft. 6in. single drivers, and inside and outside 
frames, and were very successful engines. They were from the 
design of the late Mr. Charles Beyer. E. B. Wilson and Co., 
of Leeds, produced an engine which was called Jenny Lind. 
Of this class many scores were built; they had ldin, by 20in. 
cylinders with 6ft. driving wheels. The drivers had inside 

i only, and the leading and trailing were 4ft. wheels 
with outside bearings. They were largely used in the north, 
and as far south as Eugby on the Midland. These engines were 
principally designed by the late Mr. James Fenton. I could go on 
to almost any extent ; but I think, as I have now got to a period 
when many others can give their experiences, I shall desist. I have 
done my best to render my address interesting, at any rate to 
those of our members who are not old enough to know of what 
our early times consisted. To-day all is smooth sailing ; a good 
road and strong material to work with, and plenty of in- 
formation to guide those who shall come after us; and therefore 
I shall here bid good-bye to the locomotive engine, with the 
“y that the pleasure I have derived from its study, its erectin 
and working, may be enjoyed by all those who love their navn 4 
as I have done through life. I cannot close, however, without 
acknowledging with all sincerity the assistance that the writings 
of my old friend Mr. D. K. Clark have been to me; and 
I will add, that students of railway locomotion will not find 
among all who have written on this subject a more faithful guide. 
I call Mr. Clark my old friend, because | did my best to assist his 
investigations more than forty years ago, when from lack of age 
and experience I was unable to realise the ultimate value of his 
research. From Zerah Colborn, too, I must confess to having 
learned much. 

The railway itself, as a road, like the engine of which I have 
treated, has undergone in the course of years a considerable altera- 
tion and improvement; but the change cannot be called so radical 
as in the engine. The rails of which the pioneer railway was made 
at my time were of wrought iron, in about 15ft. lengths, and about 
35 1b. per lineal yard, carried on very small cast iron chairs, which 
were secured either to stone blocks or to light sleepers of larch 
timber, many of them of half-round section. The rails were of fish- 
bellied type, and the ends were a sort of half lap, about 2in. long. 
They were secured in the chairs with a round cast iron marble of 
about lin. diameter, held in by a wrought iron key about jin. 
square, which was bent to prevent its coming out. In a few years a 
parallel rail with a small bulb bottom was rolled. This soon gave 
way to a double-headed rail, which held its own for many years, and 
until 1870 was, I may say, the standard, and at last was increased to 
841b. and 901b. per yard, and rolled of the section known as ‘* bull- 
head.” In the interval the form called the bridge rail was brought 
out, similar to the rail used on the Great Western for the broad 
gauge; and this, increased in weight, is still used. About thirty-five 
years ago a rail which was to dispense to a great extent with sleepers 
was designed by Mr. W. H. Barlow; but the road was hard and 
not lasting, and was soon discarded. Some of the Welsh railways, 
notably the Newport and Abergavenny, were laid with it, as was 
also the Birmingham and Derby. About the same time the 
Vignoles rail was produced, and a great deal of road was laid with 
it; but after some years it was practically given up in England, 
except for light branches and for contractors’ use. Foreign nations 
and America took it up, however, and it is now almost the only rail 
used. By the perseverance of Mr. C. P. Sandberg, who came over 
here as the inspecting engineer of the Swedish and Norwegian 
Governments, it was re-designed in detail, until it has now reached 
a weight of 105 1b. a yard. e in England have gone on increas- 
ing the weight of the rail to meet the greater weight of engine, 
and have added slepers in proportion until 2ft. 6in. to 2ft. Sin. is 
now the distance from centre to centre; but some of our foreign 
neighbours, notably the Germans, are still a long way behind 
us, notwithstanding they have equalled us in the weight to be 
carried on a pair of wheels. 

Wrought iron and steel are gradua!ly replacing the old cast iron 
arches throughout our country. The earliest wrought iron bridges of 
long span were certainly not handsome, though strong: notably the 
Menai, the Chepstow, the Saltash, &c. But the latest and the greatest 
ever made in the world, across the Firth of Forth, by Sir John 
Fowler and Sir Benjamin Baker, is not only enormous in size, but, 
now it is finished, looks a graceful structure, and in my mind is the 

reatest work ever executed in this or any age. e bridge of 
Mr. Barlow, to replace the ill-fated bridge across the Tay, is also 
a beautiful piece of mechanical engineering. The fall of the old 
bridge and its consequences point a moral to all future engineers, 
and it is this: do not let others ever cause you to deviate from 
true — or allow them to persuade you to let mere ae’ f 
be the guide as to strength in your work. If Sir Thomas Bouc 
had not been influen by such means, he would not have built 
the bridge he did, and his bridge would be across the “_ to-day, 
and he in all probability might have lived till now. While on the 
subject of bridges, I cannot help the remark that Brunel’s bridge 
across the Thames at Maidenhead has always been admired by me 
as the most graceful I ever saw. The high-level bridge of Mr. 
T. E. Harrison at Newcastle must not be omitted from this record, 
for at the time it was erected it was ahead of everything, and still 
stands as good as ever. To look back to former times, and to think 
that on early lines there were no station buildings, and then to 
turn to the structures now existing, is sufficient in itself without 
comment; and when we consider that so many of them, except in 
respect of being enlarged, are almost of the design of the original 
engineer, they are something to be proud of, both as mementos of 
foresight and as tokens of progress. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Laird Brothers launched Rosales from their works, on 
Tuesday, the second of the two torpedo gunboats they are building 
for the Government of the Argentine Confederation. The Resales 
is a duplicate of the Espora, launched by Messrs. Laird on the 
22nd April, and is a steel twin-screw vessel of the Rattlesnake type, 
but of greater dimensions and power, and to attain a higher speed. 
Her tonnnage is 615 tons O.M., and her machinery is intended to 
develope 3250 indicated horse-power collectively. 

Early on Tuesday morning the screw steamer Mateo Premuda, 
recently launched by the Blyth Shipbuilding Company, Limited, 
for Austrian owners, was taken to sea with a full cargo of coals on 
board, for adjustment of compasses and the usual trial trip. The 
Matteo Premuda is 228ft. long by 32ft. breadth, and 16ft. din. 
depth of hold. The es are by the North-Eastern Engineering 
Company, Limited, of Wallsend, and are of the triple-expansion 
type, with cylinders 16}, 26}, and 434, by 33 stroke. 

Messrs. Fleming and Ferguson, shipbuilders and_ engineers, 
Paisley, launched on May 6th the paddle-tug steamer Mana, built. 
to the order of the Timaru Harbour Board, New Zealand. She 


has been constructed under the superintendence, of Mr. John 
Darling, resident director, Union Steamship Co., New Zealand, 
who represents the Harbour Board here. The Mana is to be 


————}2 
fitted by the builders with two sets of independent com 
ong condensing disconnecting engines, to indicate 600-horse 

On Monday Messrs, Craig, Taylor, and Co., Stockton. 
launched the Hokkai Maru, a rei Meech awning dong 
built to the order of Messrs. Pile and Co., London, for the fm 
Mail Steamship Company, and to be engaged in the Ja — 
coasting passenger trade. The vessel is of the following dim, 
sions, viz.:—177ft. by 26ft. 6in. by 20ft. 6in. depth, moulded va 
spring deck. She is fitted up with large teak deckhouse ’ > 
steam winches, patent windlass, and all modern improvem = 
water ballast in the peaks and in the after hold. Trinloos ents, 
engines, made by Messrs, Hanna, Donald, and Wilson, of — 
of the following sizes, are being’ supplied, viz.:—13in., 21) 
34in. by 24in. stroke ; large steel boiler 160 Ib. pressure. ae 

The ss, R was | hed from the yard of 
Doxford and Sons, at Pallion, on Monday alae Paes Md 
been built to the order of Messrs. A. d’Orbigny and Faustin Fi) 
of La Rochelle, France, is entirely of steel, and built to Llo a 
100 Al class. The principal dimensions are :—Length bet. . 

rpendiculars, 250ft.; breadth, extreme, 35ft.; depth, mouldel, 

8ft. 6in.; with cellular bottom fore and aft. he engines are 
triple-expansion, three cranks, by Messrs, oxford, the cylinders 
being 2lin., 33in., 54in., by 36in. stroke, and they are su »plied 
with high-pressure steam from large boilers. She is fitted with 
steam steering gear, screw gear aft, and four 6in, by 10in. winches 
Messrs. Doxford are also now building a sister ship to be named 
the Valin, which will be launched on the 31st inst., and will make 
a fleet of fourteen vessels of about 25,000 tons owned by Messrs 
A. d’Orbigny and Faustin Fils. This is an exceptionally large 
fleet for the port of La Rochelle, compared with its two neighbour. 
ing ports Pantes and Bordeaux, which it has left far behind. 

On the Ist inst. the trial trip took place of the steamer Minho 
built by Messrs. J. Jones and Sons, of Liverpool, for Messrs, 7° 
Leyland and Co., for the Lisbon fruit trade. "Whe Minho is a flush. 
decked steamer with topgallant forecastle and bridge. She js of 
the following dimensions :—217 by 27 by 156. The machinery js 
ordinary compound, the dimensions of the cylinders and range of 
— being proportioned to suit the higher worked pressure 
of 1601b. The enginesare fitted with Morton's valve gear, and the 
performance of the engines was highly satisfactory, The trial trip 
extending over nine hours, was, we are ems unattended by 
the slightest hitch, the erg | running cool, and developing 
ahigher power than expected. © steamer has the highest class 
with Lloyd’s, has steam steering gear, and other modern appliances: 
and has been delivered up to date, and to the entire satisfaction of 
the firm for whom she has been built. Messrs. Jones have four 
other steamers on the stocks, and they will not have a vacant slip 
before the end of June. 

On Saturday, May 3rd, Messrs. Edward Withy and Co. launched 
the Norna from their yard at Hartlepool, a large steel screw 
steamer, built to the order of Messrs. Herskind and Woods, of 
West Hartlepool. She is a fine type of modern cargo boat, mea- 
suring over 300ft. in length, and built throughout of Siemens. 
Martin steel, with a large measurement and deadweight capacity, 
and built to the highest class of Lloyd’s. The vessel has a long- 
raised quarter-deck, short poop, long bridge-house, and topgallant 
forecastle. The holds are fitted with iron in divisions, and all 
decks, deck erections, skylights, bulwarks, bulkhead, &c., are con- 
structed of steel and iron. In the main and after holds the vessel 
is built on the web frame system, which gives great strength and 
dispenses with all hold beams, thereby enabling the ship to 
cargoes of the bulkiest description. e cellular bottom is fitted 
all fore and aft for water ballast. The greater portion of the 
plates are in 24ft. lengths, making the structure of the ship very 
strong. Four steam winches, donkey boiler, patent steam-steering 
gear amidships, screw gear aft, direct steam patent windlass, 
stockless anchors hauling into hawse pipes, and other modern 
appliances are fitted for the handy working of the vessel. The 
steamer will be rigged as a two-masted fore-and-aft schooner, and 
has been constructed under the personal supervision of Captain 
Petersen. She will be fitted with triple-expansion engines by 
Messrs. W. Gray and Co., Limited, Central Marine Engine Works, 
West Hartlepool, and built under the superintendence of Mr. 
J. R. Fothergill. 

On the 3rd inst., Messrs. Schlesinger, Davis, and Co. launched, 
at Wallsend-on-Tyne, a steel screw steamer named the Bendo, and 
of the following dimensions:—Length between perpendiculars, 
345ft.; breadth, moulded, 42ft. llin.; depth, moulded, 24ft. lin. 
This vessel is a sister ship to the Bendi, launched from the same 
yard a few weeks since, and is also built for Mr. Joseph Hoult, of 
Liverpool, the owner of the Bendi and other vessels of the Ben 
Line lately built by Messrs. Schlesinger, Davis, and Co. The 
Bendo has a dead-weight carrying capacity of about 5100 tons. 
She is constructed on the cellular-bottom principle throughout for 
water ballast, and has a p, long raised quarter-deck, long 
bridge extending beyond foremast, and a topgallant forecastle. 
Shifting boards and trimming hatches will be fitted to each hold in 
order to comply with the Grain Cargoes Act. She will be rigged 
as a two-masted fore-and-aft schooner. Steering gear will be titted 
in the engine-room, with shafting running along the deck, acting 
direct on the quadrant, thus dispensing with all chains, rods, and 
sheaves, Steam windlass will be fitted on the forecastle, and 
five powerful steam winches for the rapid loading and discharging 
of cargo. The accommodation for the captain, officers, and engi- 
neers is amidships, in houses on the top of the bridge deck. The 
forecastle is fitted up in a substantial manner for the crew. 
The Bendo classes 100 Al steel at Lloyd’s, and has been built 
under special survey. The engines of the triple-expansion descrip- 
tion are of about 1500 indicated horse-power, having cylinders 
25in., 42in., and 64in., by 45in. length of stroke. The boilers are 
of steel, two in number, working at a pressure of 160 lb. per square 
inch. The machinery has been constructed by the North-Eastern 
Marine Engineering Company, and, together with the hull, has 
been erected under the superintendence of Mr. A. C, Hay, of 
Liverpool, the owners’ superintendent. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue chief event of the weck in the Midland district has been the 
special meeting of the Midland Iron and Steel Trade Wages Board, 
to consider the proposal of the masters to reduce the premium 
upon which the sliding scale is based. As I last week intimated, 
the present basis is 1s, 9d. as the premium or bonus over and above 
a shilling in the pound on the selling price of iron, This rule has 
brought the rate of puddlers’ wages in the district up to 9s. 9d. 
per ton, ascompared with 8s, 6d, per ton in the North of England; 
and the disparity in millmen’s wages in the two districts is equal to 
74 percent. Mr. Benjamin Hingley, M.P., presided at the meet- 
ing, and gave expression to the desire of the employers to reduce 
the premium from Is. 9d. to 1s. He pointed out that orders were 
going to the North of England because Staffordshire ironmasters, 
having to pay so much in wages, could not afford to quote as low 
as in the North. The men were reminded also that, even if the 
premium isreduced to the full extent proposed, wages in this district 
will still be 6d. higher for puddlers, and 24 percent. higher for ton- 
nage men, thanin the Northof England. But it is admitted by the 
Staffordshire employers that their men are entitled to this advan- 
tage as the equivalent of certain extras which are paid in the 
North, but are not recognised in this district. The result of the 
meeting was that the operative gection of the Board asked for 
time to consult the men; and meanwhile the basis will remain 





unaltered at any rate up to the beginning of June, It should be 
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hen the negotiations for the present premium were 
added oe gg A was the figure which the employers stated they 
a fone afford to give, and the 1s, 9d. was only fixed upon as 
-— mise between this and the 2s, demanded by the men, 
a var employers, in asking for the present reduction, are not 
perf the proposal in an arbitrary manner, but are simply going 
pack to their original figure. 

‘rom the annual statistics of Mr. Jeans, the secretary of the 

rhe Iron Trade Association, it appears that the total production 
Britis iron in 1889 was 8,245,336 tons, which is an increase of 
of me tons over 1888, and of 83,409 tons over 1887. South 
pt rdshire is set down as producing 377,120 tons, as compared 
5 339 615 and 296,125 in 1888 and 1887 respectively, while the 
po juction of Staffordshire puddled bars was 646,235 tons, an 
ye ase of 3,138 tons as compared with the previous year, 
wm; would not appear to be the price, therefore, which has caused 

he present crisis in trade, for demand does not seem to have been 
t dc affected by it. When the disturbing influences which have 
Prtowed the speculation in Glasgow warrants have passed away, 

d consumers have exhausted their stocks, we may perhaps hope 
pays areturn of good trade in Staffordshire. 
it el were the views owe by several authorities on Change 
in Birmingham on Thursday, when the slightly better tone which 
it was last week possible to report was maintained, Meanwhile, 
business does not yet present any marked indications of activity, 
although the slight improvement recorded last week continues. 

Pig makers are rather better employed, Derbyshire and 
Northampton sorts are quoted 5ds. to 60s., and Staffordshire hot 
hlast all-mine, 65s, to 70s. Part-mines remain 55s, to 57s, 6d., and 
cinder pig 45s. to 47s. 6d, . , os 

In manufactured iron a little more movement is exhibited, par- 
ticularly in hoops and stamping sheets. The former description is 
quoted firm at £8 10s., makers adhering to the determination come 
to at a recent meeting of the Association not to alter this figure. 
Medium qualities of stamping sheets can be obtained at about £13. 
“ Some of the North Staffordshire firms are reducing their prices. 
Thus, Messrs. Robert Heath and Son, Stoke-on-Trent, from the 
beginning of this month quote 10s, lower than previously. Their 
new prices for the chief descriptions are as follow :—R, H. crown 
or R. D, crown bars, £7 15s.; best bars, best turning iron, and 
angles and tees, each £8 5s.; best angles and tees, £8 15s.; best 
Zand channel iron, £10 5s,; plates, £8 15s.; best plates, £9 5s.; 
best best piates, £9 15s.; treble best plates, £11 15s.; best rivet 
iron, £10 5s.; and Ravensdale hoops, £8 2s. 6d. 

No general reduction of this sort has, however, been made in 
South Staffordshire. The standard for marked bars remains 
£9 10s., and, although some descriptions of common bars can be 
had at as low as £7 2s, 6d., yet this figure is the exception rather 
than the rule. Sheets remain £9 for singles, £10 doubles, and £11 
for lattens. 

The steel firms remain fairly busy, and are supplying a good 
deal of material to makers of steel tubing, who are exceedingly 
busy upon orders received from cycle makers. 

The New British Iron Company, of the Corngreaves Iron and 
Steel Works, near Birmingham, has issued a circular, dated the 
6th inst., advising that the purposes for which they went into 
voluntary liquidation some time ago having been fully accom- 
plished, the conduct of the affairs of the company again reverts to 
the board of directors. Considerable additions to and improve- 
ments in the plant and appliances at these works are being effected. 

Machinery is selling well just now both for home and export, and 
there is considerable activity in the cable and anchor trades, largely 
on Government account. Edge tool makers report themselves well 
engaged, spades, shovels, picks, and hoes selling well, 

The annual meeting of the Birmingham Gun Trade Association 
was held this week. Satisfactory comments were made upon the 
increase of business, which was represented by an addition of 
69,000 barrels, or 14 per cent. The Belgian trade has improved 
about to the same extent, but the increase has been chiefly on 
African barrels of somewhat inferior make. 

The South Staffordshire Mines Drainage Commissioners held 
their first meeting at Dudley, on Wednesday, since their removal 
from Wolverhampton, at which latter town they had met for seven- 
teen years, With reference to raising the finances—about £50,000 
—for the completion of the drainage of the Tipton district, a sug- 
gestion was made by Mr. Daniel Groucutt that a deputation should 
meet the co gage of the bondholders and show to them 
that it would be to their interest to assist the Commission. The 
whole area is something like 19,000 acres, and of this total only 
4000 or 5000 are as yet unwatered. After some discussion it was 
arranged that the question should be raised in committee. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is a continued absence of any improvement in 
trade, or any indication that confidence is being re-established with 
regard to the future. The principal iron-using branches of industry 
are still suffering from the disastrous and far-reaching check given to 
the placing out of new work by the reckless speculations in iron 
towards the close of last year. Consumers are evidently not yet 
satisfied that prices have returned to their legitimate basis, and, 
consequently, continue to buy with the greatest caution only 
where they are compelled to cover pressing requirements. The 
belief is entertained that until makers can bring down their prices 
more nearly to something like the level of those at which warrants 
for some time past have been readily obtainable out of store, there 
will be no considerable business given out. The position may be 
briefly described as follows:—At the close of last year, when 
everything appeared to be on the boom, makers declined to enter- 
tain offers except at further advances in price, which buyers then 
refused to give. Afterwards the market commenced to steadily 
decline, Buyers refused to give out orders which they would have 
readily po at the prices makers declined to accept. Makers 
declinec to follow the downward movement, and a rapidly 
widening margin between the prices they were still quoting, 
and those at which warrants pt be bought out of store, together 
with the low figures which second-hand holders of iron were willing 
to accept, effectually kept them out of the market. Buyers, in 
view of the persistent downward movement in the price of warrant 
Iron, necessarily were induced to confine their purchases to the 
smallest quantities, and to the cheap iron taken out of store, with 
the result that for the last three or four months makers have been 
selling practically little or nothing, whilst their customers have 
only been taking very indifferently the deliveries of iron already 
bought. During the last few weeks the margin between makers’ 
quotations and the price of warrants has been steadily narrowing, 
and in many cases there is now a disposition to take special prices 
to effect sales, which certainly points to the fact that the price of 
Warrants seems more likely to govern the market in the immediate 
future than the quotations which makers have so long been endea- 
vouring to uphold. 

The Manchester iron market on Tuesday was only moderately 
attended, and although here and there rather more buying was 
reported in small parcels at the minimum prices, there were no in- 
quiries of any weight stirring, and business all through was again 
of a most unsatisfactory character. In pig iron any transactions 
that Were put through were confined chiefly to the very lowest 

riced Scotch iron taken out of store, or to second-hand parcels of 
liddlesbrough obtainable at considerably under makers’ quota- 
tions, For local and district brands little or no inquiry was 
reported, Lancashire makers still quote on the basis of about 
%/8. 6d, less 24 per cent., for delivery equal to Manchester, but 
nd 1s quite nominal, as they would readily entertain offers at a 
wer figure, but there has been really nothing doing to test what 
Prices they would actually accept. Very much the same may be 
Said with regard to district brands, the only sales reported being 





small, occasional lots of Lincolnshire at something about 55s., less 
24 per cent., for delivery equal to Manchester, with makers’ quota- 
tions nominally 55s, 6d. to 56s, 6d., less 24 per cent. Derbyshire 
is very irregular in price, ranging from 54s. 6d. and 55s. for inferior 
brands up to 57s. 6d. and 60s. for the best foundry qualities, less 
24 per cent., delivered equal to Manchester, but there has been 
no buying going on to establish either the minimum or the maxi- 
mum figures. In outside brands a few sales have been put 
through of Middlesbrough at about 55s. 4d. to 55s. 10d. net cash 
for good foundry qualities, delivered equal to Manchester, and in 
Eglinton at about 51s. delivered at the ports, and 55s, 6d. net cash 
delivered equal to Manchester. At makers’ prices there has been 
practically nothing doing either in Middlesbrough or Scotch iron. 

Manufactured iron continues only in the slowest possible 
demand, and there is a want of firmness in prices all through, 
manufacturers being open to entertain prompt specifications at 
under their quoted rates, and it is less a question of price than of 
securing orders. Delivered in the Manchester district, bars are 
quoted at £7 5s. to £7 10s., and North Staffordshire bars at £7 15s, 
per ton, Lancashire hoops at £7 10s., Lancashire-made sheets at 
about £9, and Staffordshire qualities from £9 10s. to £10 per ton. 

Nut and bolt makers report a decided falling off in the demand, 
and to secure orders continued concessions in price are necessary. 

lronfounders, especially those engaged on castings for builders’ 
requirements, report a considerable slackening off in the demand, 
the advance in prices, which was necessary, following upon the 
increased cust of pig iron and coke, and the higher rate of wages, 
having given a decided check to building operations in the district. 
It is known that there is a considerable amount of work which 
would be proceeded with if prices were lower, but at present 
founders complain that they are in no — to give way to the 
extent that buyers seem to expect. ere is, however, a decided 
weakening going on, and a good deal of underselling to secure work 
where anything of weight is being given out. 

Messrs, W. and A. C. Russell and Co., who some years ago 
erected works at Pendleton specially for builders’ castings, and have 
steadily introduced a high class of work for interna] fittings, have 
established one of the most important foundries for builders’ 
requirements in the district, and are making further extensive 
additions by the erection of large moulding shops and new cupolas 
of most modern design. Their enlarged foundry will include some- 
thing like three acres of land, of which two acres will be covered by 
buildings, 

The steel trade remains in a very depressed condition, both as 
regards raw and manufactured material. _Hematites still meet 
with really no inquiry to test prices, and 67s., less 25, could only 
be given as about the nominal figure for good foundry qualities 
delivered in the Manchester district. There is also a continued 
absence of any inquiry coming forward for steel plates, and makers’ 
quotations, which remain on the basis of £9 10s. for good boiler- 
making qualities, delivered to consumers in the neighbourhood of 
Manchester, are simply nominal, as buyers, if they had orders to 
place, would have no difficulty in obtaining their acceptance at 
under this figure. Boilermakers, however, seem well covered for 
current requirements, and not at all disposed to place out further 
orders for the present, whilst the cessation of new work giving out 
in shipbuilding has necessarily caused a complete check in the 
demand for all descriptions of shipbuilding material. 

In the metal market recent manipulations in copper tend to give 
an apparently stronger tone, but so far as actual trade is con- 
cerned there is no improvement. There is still very little new 
business giving out in any description of manufactured goods, and 
prices are only maintained by the fact that manufacturers have in 
most cases sufficient work in hand at late rates to keep them well 
employed for the present. 

In the engineering trades the tendency is decidedly in the 
direction of depression, although this does not as yet make itself 
felt so far as any slackening of present work is concerned. In the 
leading departments, such as locomotive building, boilermaking, 
machine tool makers, and machinists, the works throughout this 
district have mostly sufficient orders on their books to keep them 
well engaged for some time to come, but the general report is that 
very little new work is coming forward. So far as reports from the 
workmen's organisations are concerned there is little or no appreci- 
able change in the general state of trade. The returns issued by 
the Steam Engine Makers’ Society for the past month continue 
very favourable so far as employment is concerned, the Society 
having still only about 4 per cent. of its members on donation. 
Although there are various rumours as to a slackening off in orders, 
this is not at present noticeable in the workshops, and the reports 
from the various industrial centres still show that activity in most 
departments continues to be well maintained for the present. 

A general quieting down is reported for all descriptions of 
fuel, the better qualities suitable for house fire purposes especially 
being in very slow demand, whilst for iron-making and steam pur- 
poses requirements show a slackening off. Prices show a pretty 
general easing down of 3d. to 6d. per ton, with supplies of all 
classes of fuel plentiful, with the exception that at a few pits there 
is still some scarcity of slack. At the pit mouth best coals do not 
average more than 12s.; seconds, 10s. 6d.; common coal, 9s. to 
9s. 6d.; burgy, 8s. to 8s. 6d.; best slack, 7s. 6d. to 7s. 9d.; and 
common, 6s. 6d. to 7s. 

Shipping is dull, with prices weak ; steam coals delivered at the 
ports on the Mersey not averaging more than 10s. 3d. to 10s. 6d. 
per ton. 

Coke is in less request, but prices are steady at about 20s. for 
best foundry cokes, and 15s, to 16s, for inferior descriptions. 

Barrow.—There is a better position to report of the hematite 
pig iron trade, so far as prices are concerned; but there is less 
trade doing, and the outlook is not so promising as it has been. 
The position in the northern part of this district is exceedingly 
unsatisfactory, as at three works almost all operations have been 
suspended. The West Cumberland Iron and Steel Company have 
had some difficulty with their men of late, and have refused to 
listen to any advance in wages. The men asked the directors if 
they would consider a compromise; but they declined to do this, 
and, on the contrary, determined to close their works for an indefi- 
nite period until means can be found to make a profit on the iron 
and steel they manufacture. This has resulted in throwing 800 men 
outof work. On the otherhand, the Lowther Company have damped 
down two furnaces, and have now only one in blast ; and at Moss Bay 
there is now only one furnace blowing out of four. The liquidator 
of the latter company has given notice to the men empleyed at the 
steelworks that a substantial reduction in wages must be effected, 
or operations at the works must be suspended. Altogether there 
are 1200 men out of work at Workington. There are only forty- 
five furnaces now in blast in the district, and thirty-four are idle. 
Several other furnaces will be blown out or damped down before 
the end of the month, as it has been determined to restrict the 
ae. not only with the view of reducing stocks, but in the 

ope of sooner getting by that means better prices. The stocks of 
warrants in makers’ hands now represent 334,013 tons; they are 
8579 tons less than in the previous week, and 46,629 tons less than 
in the beginning of the year. They are, however, still too bulky. 

Steel makers are doing a quieter trade industrially as well as 
commercially. There is a quieter demand for steel rails, which are 
now quoted at £5 per ton for heavy sections. There are not many 
new orders offering for steel shipbuilding material, which, however, 
has been largely bought forward. 

The tin-plate bar trade is exceeding quiet. 
lately been booked, and the mills are stopped, as well as several 
melting furnaces, 

Shipbuilders and engineers are exceptionally busy, and the orders 
in hand will furnish plenty of work in both departments for some 
time to come. In the meantime other work is likely to be secured. 

Iron ore is quiet in tone, and raisers are not able to keep all 
mines fully employed. Indeed some pits have been closed, and 
others are only working four days a week. Prices are unchanged 
at 11s. to 12s. 6d. per ton net at mines for ordinary qualities. 

Coal and coke are a trifle firmer. The strike of colliers in Dur- 


No orders have 


ham has brought up the price of coke to from 23s. to 25s. per ton 
delivered. 

Shipping is busier. Last week 30,659 tons of iron and steel were 
exported from west coast ports compared with 19,090 tons in the 
corresponding week of last year, an increase of 11,569 tons. The 
shipments to date this year have represented 376,400 tons com- 
pared with 374,020 in the corresponding period of last year, being 
an increase of 2380 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE outlook in the iron trade seems to be more encouraging 
than a week ago, and buyers are showing some disposition to place 
orders. The upward movement in the Glasgow iron market during 
the past few days, coupled with fine weather and consequent good 
harvest prospects, is tending to the restoration of confidence. At 
the same time, while all the works are busy executing the orders 
received during the end of last year and the beginning of this, few 
new ones are coming forward, in consequence of the uncertainty as 
to prices. It is believed, however, that values have about touched 
bottom, and that any change now must be for the better. In 
shipbuilding there may probably not be any very important revival 
except for large passenger boats, freights having been lowered, 
both on account of less material offered and of the large new 
tonnage which has become available during the last few months. 
In railway material the latter condition of things has certainly not 
been reached, so that a reasonable amount of business in this line 
for general purposes is confidently expected. At present, tires, 
axles, springs, &c., are being produced in large quantities. 

Hematite pig iron is quoted at 75s.; forge and foundry iron at 
about 60s. per ton. 

Steam coal for manufacturing purposes is realising good prices. 
A rise of 1s, to 1s, 3d. per ton in gas coal was announced by the 
Times on Tuesday. As a matter of fact, the advance is 3s. per ton. 
This increase was resolved upon after the last advance in wages. 
The new quotations, which will then make gas coal Ils. per ton at 
the pit, will come into force on the Ist of July, when the second 
5 per cent. in wages is to be paid to the miners. This, it should 
be noted, is an advance on the prices at which tenders were sent in 
on the Ist of July last. One large gas company has already con- 
tracted for twelve months at the higher figures. Steam coal for 
locomotive and shipping purposes will also be raised by 3s. per ton, 
making the price at pit about the same as gas coal. This change 
in price will make an enormous difference to users, particularly 
railway companies. 

The largest ingot mould ever produced in Sheffield has been 
completed this week for a local company by Messrs. Moorwood, 
Sons, and Co., Harleston Ironworks, Carlisle-street, East. It is 
14ft. high by 5ft. Gin. square, and weighs about 40 tons. Many of 
our leading manufacturers have been to seen this immense mould, 
which is intended for casting Bessemer steel ingots for huge marine 
work. Messrs. Moorwood, Sons, and Co., have recently completed 
large armour-plate rolls for the Atlas and Cyclops Works. ‘lhese 
are 36in. in diameter, 10ft. to 12ft. in the barrel, necks and tenors 
in proportion. The firm are also large makers of stove grates 
and kitchen ranges; in these goods they have recently put 
upon the market several novelties, which are commanding 
a large sale. The ‘‘ Open Sesame ” kitchen range, the invention 
of Mr. Moorwood, jun., is an ingenious combination of the 
Leamington hot-hearth and the Yorkshire oven, convertible 
into an open or close range with the utmost facility. A 
dog grate, patented as the Harleston, is an adaptation of the old 
dog grate with a canopy. It is a handsome grate—a thorough 
heat utiliser—while the air has free circulation. These new goods 
are having a ready sale in the metropolitan market. The firm 
report a great demand for better finished goods than at any 
previous time. They say that common work is in very little 
demand now. A disastrous strike in the Rotherham stove grate 
trade has been proceeding for several weeks, and hopes of a settle- 
ment seem as faint as ever. The men demand an advance of 
wages to an extent the employers consider unreasonable. 

Last week I referred to the s.s. Normannia, of the Hamburg- 
American line—otherwise the Hamburg-Amerikanische Packet- 
fahrt Actien Gesellschaft. On Saturday this vessel made her final 
trial trip successfully in the estuary of the Clyde. Although only 
19 knots were guaranteed, a speed of about 21 knots was 
obtained several times ; and the builders—the Fairfield Company 
—and owners, look forward to her being one of the fastest 
greyhounds on the Atlantic. Although not as large as the 
City of New York or the City of Paris, she is one of the largest 
vessels inthe trade. The crank and straight shafting were made at 
the Atlas Works, Sheffield. The Normannia 1s 500ft. :ong, and is 
8500 tons. 

The armour plate mills at Sheffield are working full time, and 
deliveries are being freely made by both firms to the English 
Admiralty and several foreign Powers. There is work on hand to 
last for two years. 

There is much interest taken at present in the Sheffield scissors 
trade. The Merchandise Marks Act has greatly benefitted the 
Sheffield trade, particularly in scissors ; but the difficulty is to get 
sufficient made to meet the demand. A local manufacturer informs 
me that the trade is throttled by the trade union. The first stage 
of manufacture is the forging. Here the men have a union which 
practically checks the output. The union will not allow an appren- 
tice to the trade unless he is the son of a forger, and no man can 
have an apprentice who is not twenty-eight years of age, and then 
only one atatime. The arrears of orders on the books are thus 
months behind. In this respect the manufacture of scissors is 
thus subject to difficulties unknown in the other cutlery trades, 
where the enterprise of master and man enables the increased 
demand to be met, to the benefit of both employer and employed. 
It is not marvellous that manufacturers should turn to the intro- 
duction of machinery. A contrivance is now in operation by which 
blades can be supplied to manufacturers independent of the 
scissors forger, who, unless he comes to reason, will wake up some 
day to find his occupation gone. Meanwhile the scissors trade is 
drifting to Germany and France. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended. The general tone, was, however, far from 
strong, and scarcely any business was transacted. The ironmasters’ 
statistical returns for April, showing increased stocks and unsatis- 
factory export figures, have naturally had a depressing influence. 
Merchants were quoting 46s. 6d. to 47s. per ton for prompt 
delivery on Monday last. When the market opened on Tuesday, 
46s. per ton was all that could be obtained, and before the close 
quotations were further reduced to 45s. 6d.; and even at that 
figure buyers were by no means eager. Some makers are now pre- 
pared to sell at as low a price as 46s., but others still hold out for 
50s. The demand for forge iron is less than it was, owing to slack- 
ness at the rolling mills, and prices have fallen in consequence. 
About 46s. 6d. per ton is the present price, as against 64s. 6d. at 
the beginning of the year. 

Last week there was an increased demand for warrants, and the 
price current rose from 45s. to 46s. 3d. per ton; but on Tuesday 
there was a reaction, and 45s, 3d. was the utmost obtained. 

Connal and Co.’s stocks of pig iron are still decreasing. At 
Glasgow they held, on the 30th ult., 784,482 tons, being a decrease 
of 41,949 tons during the month. At Middlesbrough their stock 
had fallen to 133,231 tons, being a reduction of 18,057 tons. 





There is no improvement in the finished iron trade ; every week 
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Prices have fallen still further, s 
ton at makers’ works. 

Steel plates are offered at £7 per ton, and heavy rails at £5. 
Messrs. Bolekow, Vaughan, and Co. are slack, and their steel 
works at Eston are working only four days a week. 

The shipments from Middlesbrough during April were not up to 
the average. The total quantity of pig iron exported was 76,306 
tons. Of this 10,735 tons went to Scotland, 35,422 tons to Germany, 
7160 tons to Holland, 4888 tons to France, 3662 to Sweden, and 
3220 tons to Belgium. Finished iron and steel exports reached 
36,113 tons, of which India took 9633 tons, the Argentine Republic 
3476 tons, and the Cape of Good Hope 3443 tons. 

The cost price of Cleveland pig iron at the furnaces is said to be 
now over 50s. per ton; that is, provided present prices are paid for 
labour and materials. Inasmuch as 46s. is the utmost which can 
be obtained, it is clear that a loss of something like 5s. per ton 
would be made under these circumstances. This is why smelters 
have been so firm hitherto in refusing to accommodate themselves 
to the market price. The trade is not, however, standing 
still. Its abnormal condition is leading to changes day 
by day, most of which tend to mitigate present troubles, 
and bring about a healthier state of things. us the rate of 
discount is now a reasonable one, and cheap money is a great 
assistance in enabling producers to hold their own stocks. Again, 
the price of materials, especially fuel, is — ceming down. 
Miners are working more regularly, and though they have not yet 
awakened to an appreciation of the fact that the time has gone by 
for advances, and that they will soon have to think about reduc- 
tions, still they are becoming daily more quiet and more reasonable. 
In view of the obvious movement of the conditions of trade in a 
favourable direction, producers of pig iron seem once more to be 
gaining courage to sell. During the last few days some of them 
have booked orders for early delivery at about market price, and, 
if they continue to do so, trade will soon begin to assume a steadier 
aspect. 

A new graving dock has just been completed at Blyth, Northum- 
berland, in connection with the works of the Blyth Shipbuilding 
Company. It is nearly eighteen months since it was commenced, 
the engineer being Mr. John eo and the contractor Mr. 
Walter Scott, both of Newcastle. While the excavation was in pro- 
gress a seam of coal near its outcrop was encountered, and some thou- 
sands of tons were removed ; the quality, however, being very inferior. 
The walls of the dock are made of concrete. It is 350ft. long, and 
55ft. broad at the entrance ; depth of water on the sill 19ft. at high- 
water spring tides; and 6ft. 3in. at low-water. The dock has 
attached to it a centrifugal pump, which is capable of emptying it 
in a little over two hours. A line of rails running along one side 
connects it with the North-Eastern Railway, and it also possesses a 
large travelling crane. 

The monthly returns of the Cleveland Ironmasters’ Association 
were published on Saturday last. Out of 153 furnaces built, 105 
were in blast at the end of the month, which is two more than a 
year ago. The total make of pig iron of all kinds was 235,157 tons, 
which 1s 9732 tons less than the make for March. Makers’ stocks 
increased 22,583 tons, but the stocks in public stores diminished 
19,008. The net increase of stocks was 3575 tons. Shipments 
reached 17,306 tons, against 60,683 tons in March, and 104,449 tons 
in April, 1889. It appears from the above that the present power 
of production in Cleveland is slightly above the present demand, 
aiid the stocks of all kinds do not amount to more than five weeks’ 
consumption. Were it not, therefore, for the enormous stock at 
Glasgow, the pig iron trade might be considered to be in an exceed- 
ingly sound and healthy condition. 

e Durham coalminers still have their minds very much upon 
grievances of one kind or another. On Saturday last a number of 
meetings were held for airing them. If the resolutions passed at 
these meetings be examined, it will be found that they comprise a 
great many questions in addition to those relating to wages. The 
following are some of them:—Abolition of the pecuniary qualifica- 
tions attached to the office of poor law guardians ; a condemnation 
of the sanitary authorities for indifference as to the sanitary con- 
dition of colliery villages generally ; a desire that every colliery 
village be lighted up during the coming winter; a claim that 
coals shall not be drawn more than ten hours a day, and that 
not more than ten days a fortnight be worked at any colliery ; 
also, that the maximum hours of coal hewers be seven hours from 
bank to bank, and that no man be allowed to work more than one 
shift per day ; also, that a further 15 per cent. advance in wages 
be claimed ; also, that a uniform house rent be paid for all colliery 
houses, and that the house accommodation be improved. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TOWARDs the end of last week there was a marked improvement 
in the tone of the Glasgow pig iron market, with a smart advance 
in prices. The market was closed on Monday, which was a Scotch 
Bank holiday, and on the r ption of busi next day there 
was a marked decline in the prices of warrants, the result of the 
unsatisfactory nature of the Cleveland returns for April. It was 
generally expected that these returns would show a decrease in 
stocks amounting to about 15,000 tons; but instead of this, there 
turned out to be an increase of 3000 to 4000 tons. It was thus 
apparent that there must have been a large falling off in the home 
consumption of pig iron in the course of the month, and the effect 
of the discovery was the setting of a large quantity of iron on our 
market by speculators. But although the market was depressed 
from this cause, there has been a good deal of inquiry for pig iron 
during the week, and considerable purchases are reported to have 
been made on German account. 

There has been a further reduction in the prices of some of the 
makers’ brands, and the quotations f.o.b. at Glasgow now are :—Gart- 
sherrie, No. 1, 63s.; No. 3, 58s.; Summerlee, 66s. and 60s.; Lang- 
loan, 68s, and 61s.; Coltness, and 6ls.; Calder, 68s. and 
59s, 6d.; Clyde, 63s, 6d. and 55s, 6d.; Carnbroe, 47s. 6d. and 47s. ; 
Monkland, 46s. 6d. and 46s.; Govan, 46s. 6d. and 46s.; Glengar- 
nock, at Ardrossan, 67g. 6d. and 59s.; Dalmellington, 57s. and 
55s.; Eglinton, 47s. a. and 47s.; Shotts, at Leith, 66s. and 
6ls. 6d.; Carron, at Grangemouth, 71s. 6d. and 61s. 6d. 

It is encouraging to observe that there has been a little more 
activity in the manufactured iron department. More business has 
been done in the past week than for a considerable time, and it is 
expected that additional orders will soon be available. Makers 
have shown a disposition to meet customersby reducing prices, and 
the quotations are, generally speaking, about 5s. a-ton below the 
current rates of a week ago. The reduction is, however, more 
apparent than real, inasmuch as it is only now that business has been 
done in such a way as to actually test the prices attainable. 
Common bars and angles have been done at £6 5s., less 5 per cent. 
discount, and best bars are 10s. higher. In consequence of the 
small output and good demand for nail rods, the price is still 
a at £8 15s., less 5. Scotch-made iron plates are quoted at 
£8, and hoops at £8 to £8 5s. Iron sheets remain at £9, the price 
which was mutually agreed on at a meeting of the trade a fortnight 
ago. Considerable inquiry is reported for unbranded iron for the 
Eastern markets, and business is said to have been done at 
£5 12s. 6d. up to £5 14s., net. 

The steel makers report a slight revival of inquiry, and the 
placing of a number of miscellaneous orders. Among the work 
received is a small quantity of steel for shipbuilding purposes, the 
first that has been obtained for some time past. Steel ship plates 
are reported to have been down as low as £7 7s. 6d., less 5 per 
cent., but makers quote ship plates at £7 10s.; angles, £6 15s.; 
boiler plates, £8 10s.; and bars £8; all less the usual 5 per cent. 
discount for delivery in the Glasgow district. 

The coal trade is easier, and with the exception of steam coals, 
for which the demand is good, the prices are generally lower. The 








output of the better qualities of steam coal is restricted, although 
it is by no means nol 5 and the full prices are maintained. Free 
at the ships, Glasgow Harbour, main coal sells at 9s, to 9s. 3d.; 
ell, 10s. to 10s. 6d.; splint, 10s. to 10s. 3d.; and steam, 10s. 9d. to 
lls. 4d. A reduction of 1s, a ton was intimated on household 
coals, as at the 1st of May, and dross was reduced 6d. a ton at the 
same date ; but in a majority of cases almost the full reductions 
mentioned had already been gradually conceded during April. As 
a rule, the colliers are working well. Employers now begin to look 
upon an early reduction of the miners’ wages as a necessity. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

As announced last week, the well-known Ferndale Collieries have 
been floated, and the shares are being oe taken up. Others 
are to follow. I hear of the Albion and the Penrhriwceiber as 
likely to follow, both fine properties, and their coal of the best 
character. The probability is that now one great firm has led the 
way others will follow, and a better time for floating could not be 
found; but I would advise caution in all colliery speculations. 
Prospects now may be based upon an estimate of 12s. per ton, and 
as sales are effected at Cardiff at say 14s, 6d. to 1ds., this allows of a 
tolerably good drop in price ; but then coal has been at 6s. and 7s., and 
all know, who are conversant with coal property, that the ‘‘dips” 
are as certain as the ‘‘elevations.” One might almost arrange a 
prospective table of falling and rising prices. There is also another 
consideration, which I submit to would-be shareholders—the 
question of duration of the colliery. A colliery has a life; the 
bituminous a short one, and the steam coal a long one, and the 
estimated duration should be duly considered on the same method 
as the duration of a leasehold property. The first indications of a 
falling price in coal are visible, and these are shown in the needs 
and necessities of the iron and steel trades. These have been 
drooping for several weeks past, and a leading ironmaster tells me 
that the position is accentuated by the high price of coals. Coal, 
he added, must come down. That this is coming was shown at Car- 
diff last week. One of the principal coalowners state that the change 
is very perceptible. ‘‘ A month or two ago, buyers would come to us, 
and beg us to spare them coal. We then commanded the situation. 
Now it is we who solicit.” 

There is a good bulk of trade doing now. Taking exports and 
imports at Cardiff last week, altogether the total was as heavy as 
I have known. Coal prices are tolerably firm, although there is a 
lull in trade. On the Exchange the following figures have been 
ruling this week :—Best steam, 14s. 9d. to 15s, 3d.; seconds, 
13s. 9d. to 14s. House coal Ne. 3 selling at 14s.; small, 12s. 6d. 
Small steam unexpectedly moved upwards a little, and sales have 
been effected at 8s. 3d. to 8s. 6d. 

In addition to the collieries I have named as likely to be floated, 
it may be added that the Naval Steam Coal Co., the principal 
proprietors in which are Messrs. Gueret, Bregeas and Beynon, have 
been negotiating with the view of floating a limited liability com- 


ny. 

Negotiations are still going on about the Dunraven Colliery. 
The price of this has been fixed at £37,500. There is an adjoining 
mineral property valued at about £10,000, and it is thought in the 
district that the two will be joined, and will make a flourishing 
concern, 

The well-known energetic colliery company, Perch and Co., are 
sinking in the neighbourhood of the new Swansea and Rhondda 
Railway. It was thought that this railway would have been 
opened by this date, but the Board of Trade has called for certain 
additions, such as the lining of the tunnel, and it will take a few 
weeks to complete. In the meantime mineral trains will run. 

The steel trades are a long way behind their old buoyancy, and 
a good deal of the depression seems due to the tin-plate trade, 
showing how dependent one had become upon the other. The 
life of a tin article is brief, in the form of canister especially, but 
that of steel rail is so long that rail makers are losing heart. I 
was pointed out a line of rail the other day which has had ten 
years’ wear, and is as good as when put down. 

Most of the steel mills are quieter this week, and less Bessemers 
are in action. Foreign ore is coming in steadily, based on large 
orders in the past. Prices are at 15s. 6d. Lron and steel quotations 
are generally weaker. On ‘Change at Swansea the following were 
quoted :—Pig, Glasgow, 45s. 3d.; Middlesbrough, 45s.; hematites, 
54s. 104d.; Welsh bars, £6 10s. to £6 15s.; sheet iron, £8 15s. to 
£9 10s.; steel, £9 5s. to £10 5s.; steel rails, £5 5s. for heavy ; 
light, £6 10s. to £7. Bessemers: Blooms, £5 2s. 6d.; bars, 
£5 10s.; Siemens bars, £5 17s. 6d. 

In tin-plates there is a better appearance, and on 'Change this 
week it was thought that the lowest prices have been touched. 
With tin bar lower, and coal at a reduced price, there will be some 
hope. The stop week is widely observed this week, and in many 
districts the workmen are employing their time in marching from 
one works to the other. Shipments from Swansea last week nearly 
totalled 56,000 boxes, and the stocks showed a reduction. Still, 
Swansea alone now holds over 254,000 boxes. Prices are: Cokes, 
13s. to 13s. 3d.; Bessemers, 13s. 6d. to 13s, 9d.; Siemens, 13s. 9d. 
to 14s. Makers are firm in resisting lower, and openly threaten to 
close their works rather than book for less. 

Patent fuel trade at Swansea and Cardiff is tolerably good; 
prices firm at 14s. 6d. to 15s. A new company is announced for 
Newport, the Diamond Patent Fuel Company. Hopes are enter- 
tained at Newport that the Powell Duffryn will ship from that port, 
and as this company do an enormous trade, this would be a Seen 
to Newport. A fair amount of business is being done coastwise 
and foreign, coal, and in general industries. Newport will continue 
to oppose the Bute Docks Company for the construction of the 
Monmouthshire lines. The decision of the House of Commons 
Committee will be awaited with great interest. 

It is stated that the whole of the capital in the Cardiff Floating 
Docks Company has been taken up. There never was a busier 
time for capitalists locally. I am glad to note that Messrs. Gueret 
and Co. have struck coal at Clydach, Swansea. This will mean 
200 tons daily for the Midland Railway in a short time. 

Cefn Glas Colliery, Quakers Yard, is now in good work. Danderir 
near the Plymouth Collieries is being restarted by Mr. D. A. 
Thomas ; the colliery openings at Llnydcoed are progressing well. 

A safety lamp, cited as the best yet invented, the Thornberry, 
is being floated. Sir W. T. Lewis speaks in high terms of it, 
having had it rigidly tested. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


FORTUNATELY for the cause of public safety and peace, the First 
of May has not in this country brought those grand manifesta- 
tions of more or less revolutionary character which had so loudly 
been proclaimed by one party and so anxiously watched by the 
other. There has been no general so-called international holiday, 
and there has been little or no disturbance. This is to be attri- 
buted, no doubt, to the precautionary measures which both 
Government authorities and industrial firms had taken beforehand, 
and to a decided want of sympathy which the general public had 
expressed in many unmistakeable ways. The leaders of the 
agitation, therefore, wisely determined this time to submit to cir- 
cumstances, rather than run the risk of a failure. 

While all the principal towns, the Rhenish- Westphalian districts, 
the Silesian rod Saar districts, the industrial centres of Elsass- 
Lorraine, Saxony, and other minor German States, have remained 
quiet, Austria-Hungary has not yet overcome the movement, and 
in the more southern parts of Europe, especially in France, more 
serious revolts have occurred. It so happened, however, that the 
public excitement was considerably cooled down by heavy rains. 
At the Savona Iron and Steel Works of Tardy and Benech, the 





——— 
Ist May has been perfectly quiet, not a single labourer havin, 
work. 6 lott 
There is no improvement in the general outlook of i 
Silesian iron Aha: remains dun” At the present time thevoitt® 
mills still have orders in hand that will secure work for at least te 
or three months. But there is among dealers a certain uneasi ae 
and they therefore only order what they immediately require _ 
Since last week no change is perceptible on the Austro-Hy 
rian iron market. Business is quiet as the demand has remain 
but small, contrary to all expectations. Producers 2 mad 


: : : AS well 4 
sumers are holding back a little; still, prices remain rag ™ 


rolling mills are well employed; in sheets especially a ao 
request is coming forward, but a revival of the bar trade—which 


generally takes place in spring—is as yet not perceptible TY 
steel makers are, comparatively speaking, busier than the iene 
masters, hay | in the receipt of many inquiries for constructivg 
engineering, &c, 


In France the situation of the iron trade is on the whole satis. 


factory, prices being iy | maintained. From some districts 
slight uctions in price have been reported; from Lyons, for 
instance, ; 


where sheets went down from 230f. to 225f. p.t.: but in 
some branches even an improvement is perceptible. ithe big thes 
market, which was very quiet for some time, has become ‘ 
more animated now, and large quantities have been bought from 
Meurthe and Moselle by Belgian firms. Six hundred labourers 
a Commentry works have put down work on the 28rd of 
oril, 
he tendency of the Belgian iron market continues uncertain. 
The rolling mills especially are in a very difficult situation coal 
and pig iron being so very dear. The “ Metallurgique” has 
received a large order for locomotives for Russia; but a thorough 
improvement in trade is not expected until a rise in prices has taken 
place on the Glasgow warrant market. An order for 2600 heavy 
rails has finally been given to the Belgian steel works at 177-50j 
p.t., being an advance in price of 45f. against last year, ‘ 
Quietness still reigns on the Rhenish-Westphalian iron market 
Considerable reserve is shown on the part of the buyers. In iron 
ores no improvement whatever is perceptible. Siegerland and 
Nassau ores meet with but little demand, and Luxemburg minette 
seems to be included in the general depression. There is but little 
business stirring in the pig trade. Any buying that goes 
on is confined to the merest hand-to-mouth requirements. At 
the general mecting of the Rhenish-Westphalian pig iron 
convention, held on the 28th of April, foundry No, 1 has 
been reduced M. 11 per ton; No. 3, M. 17; hematite and 
Bessemer, M. 11; basic, M. 10; forge, No. 1, M. 12; No.2, M. 12: 
No. 3, M. 10 p.t. The West German Sheet Convention resolved 
on a reduction of M. 20 for boiler-plates, M. 35 for tank plates, 
The bar syndicate agreed upon a reduction of M. 20p.t. The 
South German Wrought Iron Convention has been prolonyed for 
three years, ere is very little business done in spiegeleisen, 
from England only a comparatively large order has come. In 
Rheinland- Westphalia, Siegerland, and Nassau 144-427 t. pig iron 
were produced in March ; stocks rose from 31,871 t. to 32,007 t. 
Bar makers, who some time ago were fairly well off for orders, are 
now complaining of want of business. There is an almost total 
absence of foreigndemand. The same has to be reported of hoops, 
In the plate and sheet trade things still remain quiet. Drawn wire 
and wire nails show the same stagnant condition that has been pre- 
vailing in this branch for some months past. Ata late tendering 
rails have been offered lowest at M. 166 p.t. Some firms asked 
M. 169 to 170. For steel sleepers M. 158 to 161 was the lowest 
offer. 
One of the few inventions which have succeeded in exciting, in 
a very high degree, the interest of both scientific and industrial 
circles, is the so-called Mannesmann system of tube making. Pro- 
fessor Reuleaux, of Berlin, delivered a discourse on the subject in 
his usual masterly way, the distinguished and numerous audience, 
more than 500 persons, representing military, marine, scientific, 
industrial, and commercial members of society. The new system 
is spoken of as the outcome of patient, practical experience, simple 
almost to appear incredible — therefore called a ‘‘ technical 
Paradoxon”—and yet evidently of the highest practical value. 


a little 








British GUNBOATS FOR THE ZAMBESI.— Messrs, Yarrow and Co, 
launched on Saturday, the 8rd inst., at Poplar, the first of the 
two shallow draught gunboats built to the order of the British 
Government for service on the Zambesi. Owing to the novelty in 
the design of these vessels, their trials, which will commence in 
about a week’s time, will be watched with much interest. The 
special duties of these boats make the provision of means of obtain- 
ing fresh water of great importance, and the ‘‘Compactum” dis- 
tillers are to be fitted on board for that purpose. 


ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TyNE.—At the 
final meeting of this session of the Engineering Students’ Club, 
held at the Durham College of Science on the night of the 24th 
ult., Mr, F. C. Preston read a paper on ‘ Liquid Fuel,” Mr. Gaw- 
thropp in the chair. After a description of the Russian oil regions, 
the manner of boring for and purifying oil, the author proceeded to 
give a brief history of the development in the construction of 
furnaces for burning liquid fuel, a quantity of diagrams facili- 
tating his descriptions, The wonderful results obtained by Mr. 
Urquhart, in his application of liquid fuel to locomotives on the 
Gragi Tcaritgin Railway, were dwelt upon at some length. Mr. 
Holden’s system, as applied to locomotives on the Great Eastern 
Railway, was next described, the author expressing his gratitude 
to that gentleman for so kindly furnishing him with information 
upon the subject, and also for sending down one of his injectors. 
A discussion followed, in which several members took part. 

THE INsTITUTION OF MECHANICAL EnGINEERS,—On Wednesday 
evening, April 30th, the Institution of Mechanical Engineers enter- 
tained at dinner Sir Michael Hicks-Beach, Sir Benjamin Baker, and 
several well-I:nown gentlemen connected with the railways of Great 
Britain. After the usual loyal toasts, the President, Mr. Joseph 
Tomlinson, proposed ‘‘ The President of the Board of Trade.” In 
the course of his reply, Sir Michael Hicks-Beach expressed the 
hope that a certain amount of sympathy existed between politi- 
cians and engineers. Engineers, he thought, did all the working, 
while on the politicians fell the onus of doing all the necessary 
talking. He expressed his conviction that the laws of political 
economy are as important to the politician as scientitic laws are to 
the engineer. He referred in flattering terms to the profession of 
engineering, and said it would not be possible to over-estimate, or 
even to appreciate at their real value, the services which might be 
rendered by civil engineers in time of war. Asregards the position 
of the Board of Trade in relation to engineers, he felt sure that 
the Board of Trade would be useful to them, provided it did not 
go too far, and did not attempt to encroach upon the sphere of 
action of general managers or directors of railways, or in any other 
way deter enterprise and invention. He concluded by saying that 
he trusted he might take the way he had been received that night 
by engineers representing the railway interests of Great Britain, as 
a proof that the Board of Trade had not gone too far, and as an 
expression of confidence that the Board of Trade had acted in such 
away as to promote the happiness, welfare, and civilisation of 
mankind. Occasion was also taken to celebrate the completion of 
the Forth Bridge, Mr. Carbutt, past president, proposing ‘The 
Engineers of the Forth Bridge.” Sir Benjamin Baker, in replying 
for Sir John Fowler, who was unavoidably absent, and himself, 
disclaimed with characteristic modesty all pretension to unusual 
ability, and said he would consider it very humiliating to the nation 
if there were not many others who could build a bridge similar to 
the Forth Bridge, if called upon. He concluded by relating how, 
on the occasion of one of the first visits of the directors of the Forth 
Bridge Railway, he was asked by one gentleman why he looked 80 
serious. He replied that he was just thinking whether the engineer 

= bridge, or whether the bridge would finish the 


would finish t! 
engineer, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 2nd, 1890, 
for Pennsylvania foundry 
1, are 18 dols. to 18°50 dols.; No. 2, 
to 17°50 dols.; forge, 15°50 dois. to 
merican Bessemer, 19 dols, to 20 dols. ; 
sto tcal ils, 83 dole, to 94 dole, 
dols. Steel rails, 33 dols. to 34 dols. 
agg 24 dols. for tees, and 26 dols. for 
double-heads. The iron market is still weak, and 
the tendency in prices is still downward. Large 
buyers are afraid to place contracts covering 
summer and fall requirements, and are waiting 
for symptoms of an improvement, The er 
builders are very busy in all sections of the 
country, as railroad companies are removing a 
‘ood deal of wooden bridge work, to be replaced 
vith iron and steel. Railroad improvements, 
ship and boat and car building requirements are 
absorbing a very large percentage of the iron now 
being turned out. A number of new mills, 
intended to either make or use iron and steel, are 
now under construction. _ Two or three bridge 
jron concerns are projecting, to meet the urgent 
demand for bridge material. ‘Three or four large 
car works are about to be built, as well as works 
for the manufacture of axles and car wheels, 
Railroad machine shops are being erected along a 
number of trunk an branch lines of road, and 
the demands for equipment for all of these sus- 
tains a healthy condition of things in the trade. 

Syndicates are operating in mineral lands in 
several sections of the South, where there are 
large areas of valuable mineral territory within 
easy reach of railway facilities. Magnetic ore 
properties are being purchased in Georgia and 
other portions of the South, intended for early 
development, Two or three new nail mills are 
soon to be in operation in the South. A rolling 
mill is to be built at Bessemer, Alabama; a large 
bridge works at Baltimore, and industrial esta- 
blishments of various kinds at hundreds of other 

oints. 

The anthracite coal mines of Eastern Pennsyl- 
vapia are producing about 90,000 tons of coal per 
day. The coal production for the entire country 
is about 10 per cent. in excess of last year. The 
demand for coke is growing very rapidly, and 
between two and three thousand new ovens will 
be built during the summer. 

The demand for money in all sections of the 
country is urgent, and rates of interest are high. 
The agitation in — looking to the increase 
of the volume of currency gives hope of relief, 
but the commercial and manufacturing interests 
are at odds on these issues, The question of 
increasing the silver coinage to 4,000,000 dols. 
per month, which is now under consideration, has 
given rise to some very bitter debate. The a6 i- 
cultural interests, throughout the West especially, 
demand a more abundant supply of money, and 
the “Silver Party,” backed with immense capital 
and political i » is ding legislation 
which will create a more trustworthy andextended 
market for its products, Silver and gold mining 
operations are cnn pomeceaen with wonderful 
veal in the Rocky Mountain region, and new 
mining properties are being capitalised with great 
success among American investors, who for years 
past have been very shy of mining schemes. 

The effort at railway reorganisation as to freight 
rates and division of traffic is still in progress, 
without any prospect of a successful and perma- 
ment adjustment. There is not enough freight 
to satisfy all, and the managers are for ever 
quarrelling over it. 

The copper supply from the Lake region this 
year will be much less than for 1889. A recent 
estimate fixes the supply now available for - 
ment at Lake Superior points at about 4,250,000 Ib. 
A year ago the supply was five times as great. 
Quotations for Lake Superior, 144c. Ordinary 
brands are selling at 124c, Demand is fluctuating. 
Last month's production of the Boston and Mon- 
tana Company was 2,250,0001b. of fine copper. 
A slight advance in Straits tin has taken place in 
this market, owing to the advance abroad, An 
improving demand has set in for pig lead at 3°90. 
Tin-plate is active, the oil packers being heavy 
buyers for delivery during the coming ninety 
days. Receipts for the past month have fallen 
below those of the corresponding time last year, 
as well as previous years, 

Several large buyers of spiegeleisen and ferro- 
manganese are in the market this week. Manga- 
nese is quoted at 80 dols. for early to 83 dols. for 
late delivery. Spiegeleisen is quoted at 31°50 dols., 
summer delivery. A great deal of buying will 
wrobably be done during the next month or two. 

rge lots of billets have been offered at 30°50dols., 
and buyers seem inclined to take hold. Large 
lots of domestic wire rods are likely to be sold at 
about 44°50 dols., delivered at tide-water. A few 
small lots of steel rails have sold within forty-eight 
hours at 33°50 dols. Several large Western com- 
panies are in the market for large lots, estimated 
to aggregate between 60,000 and 100,000 tons, 
An impetus will be given to the iron trade as soon 
as the steel rail buyers begin active operations. 
About three or four thousand miles of road are 
yet to be provided for; or tospeak more correctly, 
that amount of mileage is now ready for track 
Jaying, but it is not known definitely by steel 
rail makers whether the companies intend to lay 
the track this summer and autumn, or defer the 
work until next year. 

A number of new railroad-building schemes 
are coming to light in the Southern and South- 
Western States, Jay Gould has recently re- 
turned from the South-West, and is credited with 
schemes looking to the construction of about 
1000 miles in all for the purpose of completing 
his system, This is only a street rumour, but 
aes authorities consider the construction pro- 
able, 

The iron trade is in better shape than a week 
or two ago, and pow that the labour agitations 
are a thing of the past work can be prosecuted 
with more energy and confidence. 

The anthracite coal trade is ey a little, 
and production is now about 100,000 tons per 
day. The bituminous mines along the Allegheny 
Mountain range produce 250,000 tons per week. 
A good many new mines are being opened 
throughout the interior, to supply the de- 
mand arising from the increasing industrial 
activity, 


n-pay's quotations 
iron, No. 
17 dols. 
16 dols.; A 
spiegeleisen, 








NEW COMPANIES. 


THE following companies have just been regis- 





‘ortis Powder and Explosives Company, Limited. 


This company was registered on the 26th ult., 
with a capital of £120,000, in £1 shares, to pur- 
chase certain letters patent for the United King- 
dom, France, and Belgium, relating to explosive 
materials to be used in blasting in mines and 
quarries, and for such purposes to take over the 
estate, and interest therein, of the Fortis Explo- 
sive Association, Limited, in liquidation. The 
old company was incorporated in June, 1887, with 
a capital of £20,000, in £5 shares, Its last return 
is dated July, 1889, and shows that forty-nine 
members hold collectively 3822 shares, upon 2322 
of which the full amount had been called up, the 
calls paid amounting to £11,210, and unpaid to 
£400. The remaining 1500 are considered as 
fully paid. The purchase consideration to be 
ae by the new company is the payment cf the 
iabilities of the old company and the issue of 


50,000 fully-paid share warrants to bearer. 
The subscribers are :— 
Shares. 
D. McAlpine, 33, Hollywood-road, South Hackney, 
accountant . 1 


C. D. Von der Heyder, 48, Somerleyton-read, 

Oe a ee eee 
F. C, Watson, 2, Myrtle-villas, Harlesden .. . 1 
G. Minns, 2, Belle vue Villas, Southgate-road, N. 


.  ee ee bans ket walled < ee . 65 (sa “an 1 
R. W. Turner, Mowbray-road, Upper Norwood, 
cler' aT ee Oe ee ae ee eT ee 1 
H. 8. Bohmez, 18, Cromwell-place, 8.W., mine 
EE 0's. Merrie, (ks) wal, 8h ea ae oa) ate 1 
C. M. Cooke, 7, Coleman-street, builder... ..  .. 1 


The number of directors is not to be less than 
three, nor more than nine; the subscribers are to 
appoint the first three ; the next two to be Viscount 
Fielding and Colonel George Arbuthnot, two of 
the directors of the Fortis Explosive Association, 
Limited ; the five directors so appointed to hold 
office until 1892; qualification, 100 shares; remu- 
neration, £500 per annum, with an additional 
£100 for each 1 per cent. dividend beyond 10 per 
cent. per annum, divisible. Solicitors, Messrs. 
Francis and Johnson, 5, Austin Friars, 





Gospel Ouk Iron Company, Limited. 


This company was registered on the 30th ult., 
with a capital of £150,000, in £10 shares, to adopt 
an unregistered agreement of 29th April between 
Wm. Lee and E. White, of which no particulars 
are given. Mr. Lee is the promoter of the com- 
pany and managing director, and is to receive 
from the company £161,000 in debentures and 


shares under the provisions of the before- 
mentioned unregistered agreement. The sub- 
scribers are:— 

Shares. 


Wm. Lee, 139, Cannon-street, ironmaster 1 
Thos. White, 139, Cannon-street, manager .. .. 1 
Ernest White, 56, Upper Thomas-street, manager 1 
A. M. Bramall, 47, Lime-street, solicitor ..  .. 1 
Sidney White, 47, Lime-street, solicitor.. .. .. 1 
D. Wiggins, 677, Commercial-road, E., manager. . 1 
J. Flint, 9, Ashlake-road, Streatham, clerk... .. 

The number of directors is not to be less than 
three, nor more than five; the first are Mr. Wm. 
Lee, of Wolverhampton, and not exceeding two 
others to be appointed by the subscribers, another 
to be appointed by the said Wm. Lee, and another 
by the trustees for debenture holders. The 
remuneration of the ordinary directors is to be 
£200 per annum each. Solicitors, Messrs, Link- 
later and Co., 2, Bond-court, Walbrook. 





J. H. Hopkins and Sons, Limited, 


This company was registered on the 30th ult., 
with a capital of £100,000, in £10 shares, to 
acquire the business of tin-plate and iron-plate 
workers, japanners, and stamped and pressed- 
tinned and enamelled hollow- ware makers, hereto- 
fore carried on by John Head Hopkins, deceased, 
and by John Satchell Hopkins and Alfred Nind 
Hopkins, at Granville-street, Birmingham, under 


the style of J. H. Hopkins and Sons. The sub- 
scribers are :— 
Shares. 
*J. 8. Hopkins, Edgbaston, Birmingham, director 
ofacompany  . 1 


*A. N. Heghinn, Oversley, near ‘Broomsgrove, 


tin-plate manufacturer .. .. .. .. .. «. 1 
*G. F. Bolding, 224, Hagley-road, Birmingham, 
director of a company 1 


*Wm. Pearce, Pershore, Worcester, glass and lead 

a er ee 1 
F. L. Hughes, Edgbaston, bank manager .. .. 1 
P. A. Hughes, Oversley, tin-plate manufacturer. . 1 
J. James, Selby Dale, near Birmingham a 1 


The number of directors is not to be less than 
three, nor more than six; qualification, £250 
in share capital; the first are the subscribers 
denoted by an asterisk. Remuneration, £300 
per annum, divisible. Registered office, Gran- 
ville Works, Granville-street, Birmingham. 





United Kingdom Engineering Company, Limited. 


This company was registered on the 26th ult., 
with a capital of £10,000, in £1 shares, to trade 
as mechanical engineers and machinists, and to 
adopt an agreement of 24th ult. between F, H. 
Gottlier and W. H. Crosby, of which no parti- 
culars are given. The subscribers are:— 

Shares. 
Wm. Micklethwaite, 179, Kentish Town-road, 

EEA ier ee 
W. C. Crosby, 2, Hanway-place, Oxford-street, 

 _.. are eee 1 
H. Haes, 70, Ladbroke-grove-road, mechanical 

REE eis ii res,. wa Gade ehaeo ae 1 
C. Hillier, 7, Cranbourne-street, Leicester-square, 

GD nc) oc ca es 46 4s ce vt te 1 
J. Wright, 151, Gresham House, merchant .. .. 1 
‘. oe Prestoe, 32, Woodstock-road, Finsbury . 
J. Spence, 69, Lucey-road, Southwark Park-road, 

stationer’s assistant... .. .. 6. 2 we oe 1 

The number of directors is not to be less than 
two, nor more than five; the subscribers are to 
appoint the first and are to act ad interim; quali- 
fication, subsequent to the first general meeting, 
twenty-five shares; remuneration, £50 per annum 
each, with £25 extra for the chairman. 





THE PATENT JOURNAL. 


Condensed Jrom the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

28th April, 1890. 

6413. Saws, W. Junge, London. 

6414, RuLer Guarp, D. Fruman, Birmingham. 

6415. Looms for Weavine, J. and E. Holding, Wheel- 
ton, near Chorley. 

6416. Preparation of Cuiorine, G. E. and A. R. 
Davis, Manchester. 

6417, Lusricatinc Apparatus, T. W. Lees, Glasgow. 

6418. Lyrants’ Feepinc BorrLte Heater, F. 8. Har- 
bidge, Cardiff. 

a — for Har and Curorues, J. Fernley, South 


* * 
* 


6420. INDICATING Examination of Raitway TICKETs, 
O. Broadbent, Liverpool. 
6421. Breap for Dyspreptics, A. G. Cunningham, 


Bristol. 

6422. CigaR MovuLp-MAKING Macuines, T. T. and W. 
Jones, London. 

6423. INDICATING WHEN a Room is Encacep, J. Kaye, 
Leeds. 


6424. Mecuanicar Stoker, C. Tschoepe, Manchester. 

6425. ARTIFICIAL SKATING-kINKS, R. Glover, Stratford. 

6426. Propettinc Bicycies and Tricycies, J. E. 
Wallis, Basingstoke. 

6427. Suears and Scissors, 8. H. Maxim, Crayford. 

6428. Matcn-Boxes, &c., J. Rishworth, Galway. 

a > Lone Ovens, J., T., and J. Vickers, jun., 
dive b 

6430. Musica, Notation for Pianorortes, J. Pollock, 
Greenock, 

6431. HanpLe Bar and Srem for Cycues, 8. Hall, 
Morecambe. 

6482. Lock-nuts, G. and J. Stones, Smethwick. 

6433. Furnaces for CuemicaL Operations, G. E. and 
A. R. Davis, Manchester. 

6434. VenTiLatinc Weavinc Sueps, W. C. Wood and 
W. Bracewell, Lancaster. 

6435. Screens, &c., for Sinks, &c., H. L. Benham, 
London. 

6436. BorrLe-stoprers and Borries, W. Gordou and 
G. A. Newton, Liverpool. 

6437. Fives for Lerrers, E. Crowe, Banbury. 

6438. Hair-wasHING Macuine, J. A. Keetch, Bristol. 

6439. StanpaRDs for Fencine, C. H. White, jun., Bir- 
mingham. 

6440. Hanp Protector for TraM-car Drivers, J. R. 
Moss, Manchester. 

6441. VentiLator for Hats, J. P. Johnson and J. F. 

w, Manchester. 

6442. Towne Surp’s Loos, F. 8. Pett, London. 

6443. Divipers or Compasses, F. 8. Pett, London. 

6444. Fire-arms, R. Darne, London. 

6445. Tension Putteys of Spinninc Macuines, J. 
Smith, Keighley. 

6446. Sprinos for Bicycies, G. Salter and J. A. Lamp- 
lugh, London. 

6447. Mepicine and Foon, R. K. Stewart, Reading. 

6448. Fastentnc Winpow Buinps to RoLiers, 
Hayes, London. 

6449. Castors, J. Pollock, London. 

6450, Carpet Stretcuinc, A. W. Feltham, West 
Norwood. 

6451. Pencit-cases, E. J. Wareham.—(E. Wareham, 
Canada.) 

6452. Wueets for Roap Venicies, A. W. M. Moore, 
London. 

6453. Corrers, &c., H. E. Ramsey, London. 

6454. NUMBERING Presses, A. Penk and C. Krenner, 
London. 

6455. Securinc Watcu Pockets, &c., J. Kershaw, 
London. 

6456. Horsesnors, W. Braun and C. May, London. 

6457. ADveRTIsING, A. H. White, London. 

6458. Writinc Paper, P. Whiteside, London. 

6459. CarDBoARD and other Boxes, 8. C. Davidson, 
London. 

6460. Hanpies of Tennis and other Articuegs, L. J. 
Levi, London. 

6461. Cummngy Cow L, W. Jones, London. 

6462. Propuction of Meras from Ores, H. Napier 
and T. Carr, London. 

6463. OBTAINING OxYGEN from Air, E. Neave, London. 

6464, Propucinc Sueets from MouiTen Merat, C. M. 
Pielsticker, London. 

6465. DisTiLLinc Hypko-caRBON O12, C. M. Pielsticker, 
London. 

6466, Dist1LLinc Hypro-caRBon O18, C, M. Pielsticker, 
London. 

6467. ATracuinG Soies to Boots, J. H. Robottom and 
W. J. Billings, London. 

6468. Lamps and Lamp Guiasses, T. H. F. Tothill, 
London. 

6469, STREET-WATERING Apparatus, C. Jones, Ealing. 

6470. Steam Morors for Pumps, W. W. Horn.—(H. 0. 
Beatty, California.) 

6471, Lamp Suave Bearer, A. Hirsch, London. 

6472. Curtinc Square Ho es, H. F. Ainley and A. C. 
Oakes, London. 

6473. PoLes or Suarts for Roap VEHICLES, H. Forman, 
London. 

6474. Lire Rarts, G. F. Parratt, London. 

6475. Sarety Device for Execrric Circuits, W. 
Lowrie and C. J. Hall, London. 

6476. Ececrricat Batteries, H. T, Eager and R. P. 
Milburn, London. 

6477. ConDENSING STEAM Encines, C. Wells, London. 

6478. PREVENTING ScaLe in Borvers, &c., J. Efrem, 
London. 

6479. Hats and Caps, R. Haddan.—(C. F. Beatty, 
United States.) 

6480. Propucinc and Strorinc Beer, G. Schneider, 

ondon. 

6481. ComBINATION MatcH-Box, &c., G. H. and J. 
Vincent and W. E. Maughan, London. 

6482. EXHIBITING ADVERTISEMENTS, C. O. Radde, 
London. 

6483. Busnes for Cask Bune Ho gs, G. P. Nightingale, 
London. 

6484. EvAPoraTiING Pans, G. Fletcher, London. 

6485. ORDNANCE, C. G. Mellstrom and A. Bremberg, 
London. 

6486. NirraTep CoLourinc Matter, J. Imray.—(la 
Société Anonyme des Matiéres Colorantes et produits 
Chimiques de St. Denis, France.) 

6487. Ratsinc and Lowerinc Gun Movuntines, T. 
English, London. 

6488. CarRiAGEs for QuICK-FIRING GuNs, T. English, 
London. 

6489, Low-waTeR ALARM for STEAM BoiLers, 0. 
Imray.—(A. Wildman, United States.) 

6490. ExectricaAL CLockworK for PENDULUM TIME- 
pieces, E. Schweizer, London. 

6491. Connectinc Raitways by means of SUBMERGED 
Tubes, Sir EB. J. Reed, London. 

6492. ELectric Rartways, M. W. Dewey, London. 

6493, ELecTRIc REFRIGERATION, M. W. Dewey, London. 

6494. Pree Coup.ines, W. Carey, London. 

6495. VisuaL TELEGRAPHS, A. M. Clark.—(S. Schuckert 
and Co., Germany.) 

6496. Bowxine Creases, A. J. Boult.—(7. H. Roberts, 
Canada.) 

6497. ReGeNERATIVE Gas Lamps, W. P. Thompson.— 
(W. C. Bucklin, United States.) 

6498. Puncnine Macuine, G. J. and C. H. Hoskins, 
London. 

6499, CauLKina Seams in Steam Borers, G. J. and 
C. H. Hoskins, London. 

6500, Frep-waTEeR Heaters, W. P. Thompson.—(H. G. 
Stub, Norway.) 

6501. Suspensory Banpaaes, A. J. Boult.—(W. Hecht, 
Austria.) 

6502. BuRNING Hypro-carspon Oi, H. H. Lake.—(J. 
P. Swift, United States.) 











6503. Hanpies for VeLocipepes, J. M. Horton and M. 
M. Levison, United States. 
6504. Jorsinc the Enns of Drivine Betts, J. H. Wilby, 


mdon. 

6505. Beits for Srrercuinc Linen, J. H. Wilby, 
London. 

6506. Operation of Dyinc Vetvers, W. H. Booth, 
London. 

29th April, 1890. 

6507. Go-carTts or Two-wHEELED VeHICLEs, R. 
Stephens, Bristol. 

6508. Orpnance, J. Kelly and E. Dougherty, London 

6509. Rorary Enoines, G. H. Weston, London. 

6510. Sewinc Macuines, R. G. Woodward, London. 

6511. Pistons for Enoines and Pumps, W. M. Musgrave, 
Bolton. 

6512. Sprinninc Macuinery, G. Brown, London. 

6513. Friction Catcues, J. Y. Johnson.—(W. Lewis, 
United States.) 

6514. MuttirusuLaR Fives for Boers, W. Cook, 


ow. 
6515. Scrap for Lozence-currinc Macuines, W. 
Brierley, Rochdale. 
6516. ComBinep Lozence-cuTTinc, Printinc, &c , 
Macuinz, W. Brierley, Rochdale. 
6517. an aaa Om over Waves, J. M. Lévold, 
mbe. 
6518. Tin or other Merat Boxes, R. W. Lawrie, 
London. 
6519. Umprevias, 8. P. Wood and C. M. Jackson, 
Torquay. 
6520. Gas Hotpers, T. Coates, Halifax. 
6521. InDIA-RUBBER Tires for Wuees, G. Hookhaw, 
Birmingham. 
6522. Packine Hats, J. Penney, Manchester. 
6523. BARREL Setrinc-up Macuines, J. Parker, 
ndon. 
6524. ApHesion of Mertats when ELEecTRICALLY 
Coatep, W. Ryland, Sheffield. 
6525. Srircuinc the Loors of Corron Warve Banps, 
W. Elliott, London. 
6526. Too. Ho_per, C. Hammerton, Birmingham. 
6527. LAWN-TENNIS Pros and AppLiaNces, A. T. Allen, 
Sheffield. 
6528. Cyrcies, J. M. Hurst, London. 
6529. Process for HARDENING STEEL, J. H. Bramwell, 
Sheffield. 
6530. Taps, T. Schnutz, Birmingham. 
6531. Spring Martrresses, J. Edgar and G. Crerar, 
Glasgow. 
6532. Horse Hors, T. Hunter, Glasgow. 
6533. TuRNIxG the Leaves of Books, D. G. Kinmond, 
Edinburgh. 
6534. Getting On Lapies’ Jackets, W. Pearce, Bir- 
mingham. 
6535. Arr-tTiGHT Lip for Jars, J., C. H. and W. Wood, 
Wombwell. 
6536. Reversinc Vatves, 8. Fox and T. Williamson, 
London. 
6537. Drivinc Mecuanism for Bicycues, L. Soucheire, 
London. 
6538. HospiTaL and other Bens, G. and E. Woods, 
Liverpool. 
6539. WarrLe Trees, J.T. King.—(C. EB. J. Sugden, U.S.) 
6540. Pitep Carpets, F. B. Fawcett, Kidderminster. 
6541. Sewinec Macurnes, G. Paley, Preston. 
6542. Pencit SHarPeneR, P. M. Justice.—(E. S. Drake, 
United States.) 
6543. Exastic and Non-Evastic Braces, A. Rollasor, 
Attleborough. 
INDIA-RUBBER Tire, W. H. Slade, Wolver- 
rg 
6545. ENvELoPpE Fasteners, H. and R. T. Lord, 
Bradford. 
6546. PReveNnTING the Cuttinc in Press Baas, H. B. 
G. Atherstone, . 
6547. Meta. Button, G. Bodley, London. 
6548. Forcinc Dratns, &c., W. and H. 4G. Stephers, 
London. 
6549. Ostaintnc Hyprocaioric Acip and AMMoNtaA, 
J. Plummer, jun., Slateford. 
6550. AUTOMATIC GumMMER, G. R. Dapptary, London. 
6551. Hoor Paps for Horses, W. C. Pedley, Londen. 
6552. RirLep Sareip for Prosectiies, F. H. Gimlin- 
ton, London. 
6553. OBTAINING OxYGEN Gas from ATMOSPHERIC AIR, 
A. Longsd F. Sal: » Germany.) 
. CLaw Hammers, W. Kendall, London. 
555. INSULATING, &c., MATERIAL, G. Brewer.—(J/. C. 
Firth, New Zealand.) 
6556. Inpicators for Ramway CarriacGe Doors, 
J. Pye, London. 
6557. Recorpinc the Workinc of Enotes, E. O. 
Oertel, London. 
6558. Sea Carmine Apparatus, A. J. Schétt, London. 
355 STRaAiGHTWAY VALves, E. Lunkenheimer, 
London. 
6560. ComBINED ScHoor Siate and Pencit SHARPENER, 
C. E. and J. Hughes, London. 
6561. Desk, A. Halle, London. 
6562. Manuracture of Raitway AXx.es, H. Aiken, 
London. 
6563. ARTIFICAL TEETH, A. E. Ash, London. 
6564. Supportine Hats, D. M. Fuller, London. 
6565. Removinc CHARRED Portion of Wicks, J. A. 
Cave.—(G. Lilienthal, Berlin.) 
6566. Tires for WHEELS of VeHIcLes, H. Thompson, 
London. 
6567. Dre for Presstnc Tea-por Lips, &c., E. C. King, 
mdon. 
6568. ELEecTRICAL MeasurRiInNG INstRUMENTs, H. H. 
Lake.—(M. M. Garver, United States.) 
6569. ExectricAaL Measurinc Instruments, H. H. 
Lake.—(E. Weston, United States.) 
6570. ELecrric REFRIGERATING APPARATUS fur RaIL- 
way VEHICLEs, M. W. Dewey, London. 
6571. CorrvucaTeD Metat Tuses, L. Gobiet and L. 
Carrer, London. 
6572. Preparinc Meta, A. McLean, London. 
6573. Pressure Gauces, J. Jackson, London. 
6574. HoLtow InpIA-RUBBER Ba.us, G. L. Hille and 
G. A. Audsley, London. 
6575. Gas, J. W. Stringfellow, London. 
6576, Hoor-ExpanpeErs, S. W. Mackey, London. 
6577. Taps or Vatves, H. F. Bromhead, London. 
6578. Buitpincs, W. P. Thompson.—{/. D. Sinead, 
United States.) 
6579. Heaters of Dessicatinc Apparatus, W. P. 
Thompson.—(/. D. Smead, United States.) 
6580. Structure for Stoprinc Baus in Cricket, D. 
Reid, Manchester. 
6581. CaRBon FitaMeENts of Evectric Lamps, H. H. 
Lake.—(La Soci¢té L’ Incandescence Electrique, France.) 
6582. cadmas of Speakinc Tuses, G. F. Sheath, 
ndon. 
6583. Bound Books, A. C. Fletcher, London. 
6584. Gas Propucers, J. J. Shedlock and T. Denny, 
London. 
6585. Automatic Guns, H. H. Lake.—(. S. Marin, 
Spain.) 
6586. Preventinc Waste in Cisterns, W. Pavey, 
London. 
. Distitiation of Atconots, W. T. Whiteman.— 
(F. Haeck, Belgium.) 
. CIGARETTE Macuine, V. 8S. Fombuena, London. 
. Pokers, C. Walker, London. 
. GOVERNING Stream Enarnes, J. D. Churchill, 
London. 
6591. Automatic Guns, H. H. Lake.—(H. 8S. Marim, 
Spain. 
6592. CominG Wooven Banos for Casks, F. Willium- 
son, London. 
6593, Lusricarors, F, Williamson, London. 
30th April, 1890. 
6594. Brusnes, R. Ray, Landport. 
6595. MARKING the Tors of Loaves, W. G. Lawrence, 
sen., and F. Fletcher, jun., London. 
6596. ENVELOPE or Wrapper, A. Bradley, London. 
6597. PuRIFICATION of Mipptines, H. K. Terry.—(J/. 
Pope, Virginia.) 
6598. ATTACHING CUPBOARD TURN TonGvuES to SPINDLES, 
E. Taylor, Birmingham. 
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poesia at 
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6599. Trousers Protectors, G. R. Gibson, Newcastle- | 6697. Loose REED Looms, W. Birtwistle, Manchester. | 6795. ELecrricaL Storace Batteries, H. Edmunds, | 6890. Dumpine Cart, J. P. Bayly.—(F, Gibson, Unite 

on-Tyne. 6698. ManuractuRE of CnLorine, G. E. and A. R. ndon States.) ' 


6600. Macuine for Weicuinc Coat, W. L. Evans, 
Cardiff. 
6601, Fountars Pex Hovpers, O. Senfftleben, London. 
6602. Construction of Joints for Tuse, J. Wild, 
Oldham. 
6603. Yarn Guipe TRAVERSE Motions, J. Thorp and 
W. Allen, Manchester. 
6604. SurcicaL Apparatus for Women Berore Con- 
FINEMENT, J. L. A. Aymard, London. 
6605. Fastener for Laces of Boots, 8. P. Wood, 
London. 
6606. RecuLator for the Supr.y of Gas, M. Edwards, 
Ghszow. 
6607. PxroTrocrarpnic Privtixnc Frames, F. Taylor, 
Manchester. 
6608. ConveRTIBLE Strep Lappers, W. J. May, 
Sheffield. 
6699. Ferruce for Use with Licutep Canp.es, W. 
Bamford, Rochdale. 
= Game of Miniature Go tr, A. Stuart, jun., Edin- 
bu 
6611 , sete At Toy Boats, C. S. Pocock, London. 
6612. BLeacnine Cotrron, R. T. Webb, Newtownards. 
6613. DupLex Lace, T. Butler, Nottingham. 
6614. Wax Marcues, W. Hurst, Manchester. 
6615. Marcu and other Boxgs, F. Billing and J. Stiles, 
Birmingham. 
6616. Door CLosers, T. Hughes, Birmingham. 
6617. Gas-MOTOR ng 4 P. Binns, Halifax. 
6618. Brtuiarp and other Tases, J. B. and T. W. 
Robertson, Belfast. 
6619. Fastenrnc Doors, J. W. Dart, Jersey. 
620. Hyprocarsons, F. Valentiner, London. 
= Srartine, &c., Marine Enoryes, A. B. Brown, 
Gl b 
6622. Governinc Water, Xc., Sir C. H. A. F. L. Ross, 
Rosshire. 
6623. Swircues for Lamps, J. Warden and G. Smith, 
Birmingham. 
6624. CHarrs with Woven Wire Seats, G. and E. 
Woods, Liverpool. 
6625. Steam Borer Water Feeprne, &c., J. Murrie, 
Glasgow. 
6626. Venictes for Conveyinc Deap Meat, W. C. 
Mowbray, London. 
6627. Sote and Heet for Boots, &c., H. C. Thomson, 
London. 
6628. Curtain Brackets, F. Moore, London. 
6629. Naris, D. E. Kempster, London. 
6630. ArTiriciAL TeeTs, J. J. R. Potter, London. 
6631. ELecrricat Apparatus, C. F. Aird, London. 
6632. guage Icxitinc Apparatus, R. Ménard, 
ndon. 
6633. Leo, &c., GuARDs, J? McRobie, London. 
6634. Watcx or Clock Escarements, W. P. Thompson. 
—(L. Marckiald, Germany.) 
6635. VaLve and Pistox-rop Packuines, W. P. Thomp- 
son.—{F. D. Toucey, United States.) 
6636. Doors, &c., W. P. Thompson.—({P. Jelkel, 
Prussia.) 
6637. Bricks, C. H. Edwards, Liverpool. 
6638. Sarery Bicycies, F. Sleath, London. 
6639. CanDLE Lamps, H. D. Clark, London. 
6640. Frre-Licrter, J. R. , Surrey. 
6641. Rartway Cuair Botts, J. Gillings, London. 
6642. Neckties, G. Perry and N. Henley, London. 
6643. Cannon and other Orpnance, J. Gersant, 
London. 
6644. TREATING PAPER-MAKING Freres, J. and G. 
Johnston, Glasgow. 
6645. Maxine Iron and Sree., J. H. Lancaster and 
M. R. Couley, London. 
6646. Case for Cicars, J. 8. Heron-Maxwell, London. 
6647. Supptyinc Heatep Arr to Furnaces, N. 8. 
awks, London. 
6648. Matcx- -pox, G. A. Glaeser, London. 
6649. VaALVED MusicaL IystRU MENTs, F. Besson, 
London. 
6650. MuLtTipce Saw Frames, H. H. Leigh.—(A. Jean- 
saume, Paris.) 
6651. Game called the Eirre, Tower, A. Collier, 
London. 
6552. Coms-FREED Apparatus, E. J. Key, London. 
6653. Batt Puzzie for ApverTisinc, O. 8. Norman, 
London. 
6654. Rarcway CarriacGe Automatic Brake, C. J. 
Davey, London. 
6655. Hircurnc Animas, J. P. Bayly.—(H. Cole, 
United States.) 
6656. Gauce for Gas Cocks, J. P. Bayly.—(W. Brock- 
way, United States.) 
6657. Locomotive, J. P. Bayly.—(H. Goulding, United 
States.) 
6658. AvuTomaTic Mor Wruycer, J. P. Bayly.—(R. 
Andersen, United States.) 
6659. Lavine Out OrcHaRps, J. P. Bayly.—(J. B. 
Yount, United States.) 
6660. DEsTROYINc ORGANIC Supstances, M. M. Brophy, 
London. 
6661. Gas Heatep Ovens, M. M. Brophy, London. 
6662. Gas Heatep Hot PLATES, M. M. Brophy, London. 
6663. Sprinc Gun, R. A. P. Taunton, London. 
6664. MANUFACTURE of Cicarettes, F. R. M. Gloag, 
Southend-on-Sea. 
6665. AppaRATUs for Wixvinc Banpaces, H. Lafone, 
London. 
6666. UMBRELLA and WALKING-sTICK, O. Imray.—(H. 
Getershofer and Cuntz, Germany.) 
6667. ELectric Meter, A. Frager, London. 
6668. Constuction of TusuLous Borer, E. Vigers, 
London. 
6669. Snapinc Teetu of Spur Wuee.s, H. Greenwood, 
London. 
6670. Deposition of ALLoys, S. O. Cowper-Coles, 
London. 
6671. VenTiLaTinc Rartway Carriaces, R. J. Lee, 
London. 
6672. Toot-sTEEL Bars, H. H. Lake.—{J. Garnier and 
A. Weil, France.) 
6673. DispLayinc Apv ERTISEMENTS, C. F. A. Roel, 
London. 
6674. Liquip Mrters, W. G. Kent, London. 
6675. Keys, C. A. Stanuell, London. 
6676. Laxp: Gru BBERS, M. Shearer and W. McCutcheon, 
Glasgow. 
lst May, 1890. 
6677. MuLtipLyinc Power of Motors, E. P. Jerrard, 
London. 
6678. Lamp Carmneys, E. F. Marx and J. D. Lynam, 
Brentford. 
6679. Gas Stoves, J. F. Govan, “a go 
- Borrie Corkinc Macurnes, P Taylor, G 3 
Construction of ELastic Tres for WHEELS 
"cae London. 
6682. Lirtryc Lips of Pas, &c., A. Devonshire, 
aisley. 
6683. Horse Hoes, T. Backhouse and W. A. Kay, York. 
6684. ApgusTING the FLATs of CARDING Enoines, W. H. 
Richardson, Manchester. 
6685. CHeckInG Apparatus, F. 8. Willoughby and T. 
Horsfield, Manchester. 
6686. CARDING ENGINE Rouiers, G., E., and R. Ash- 
worth, Manchester. 
6687. TasLets for ADVERTISING PuRPoses, &c., A. J. 
Parker, London. 
6688. Rotiers for PaPeR- MAKING Macuines, E. 
Partington, Manchester. 
6689. ExtracTinc Fisu-nooxs, E. O'D. O'Kelly, 
Manchester. 
6690. Toys, J. Walker and H. Newman, Birmingham. 
6691. Cork for BortLe Sroprine, W. Gordon, Liverpool. 
6692. Preventinc Smoke in Furnaces, T. Thornley, 
Manchester. 
6693. Exrension Pititars, W. Cooper and Son and F. 
R. Baker, Birmingham. 
6694. Arm Receiver, B. Edwards, L. Davies, and W. 
R. Williams, Stockton-on-Tees. 
= Roor-aDaPTaBLE Prop, A. Lloyd, Glamorgan- 
shire. 
6696. Compinep Rose and Jet Termina.s, C. Darrah, 
Manchester. 












Davis, Manchester. 

6699, Snips’ Boat Disencacinc Gear, H. J. Simpson, 
Liverpool. 

6700. Sarery Bicycues, &c., H. Brockas, Lewisham. 

6701. Auromatic Measurer for Liquips, J. Banner- 
man and J. Taylor, Arbroath. 

6702. SHEARING PiLe Fasrics, T. R. Kay and R. C. 
Young, Bradford. 

6708. Stop Vatves for Stream, XKc., A. Jeffrey and 
D. Cockburn, Glasgow. 

6704. Maxine FLower-pots, &c., W. West, Leeds. 

6705. Curinc Dearn J. H. Nicholson, London. 

6706. Seraratine Farry Matrers from Wash WATERS, 
C. W. Kimmins and T. Craig, London. 

6707. InKsTANDs, J. A. Macmeikan, Missenden. 

6708. Rotters for Printinc Faprics, W. L. Hare, 
London. 

6709. Evevettine Macutnes, J. Gehrling and W. Dur- 
ran, London. 

6710. Distnrectinc Lamp, M. Woolley and E. Woolley, 

mdon. 

6711. Marine Cement, F. C. Goodall, London. 

6712. Borr.e Srorrer, J. M. Baierlein and M. Neumann, 
London. 

6713. Topacco Pires, C. H. Dirks, London. 

6714. Hoops of Peramputators, &c., T. Maddox, 
London. 

6715. Percussion Fuses, K. K. Malmstrém, London. 

6716. Purtinc HANDLES on EARTHENWARE Borrt_es, 
G. J. bers, London. 

6717. Pacxine Ecos for Transport, F. H. Freeth, 
London. 

6718. Steam Borer or similar Furnaces, H. C. Ashlin, 
London. 

6719. Compinep Scissors, Pocket-knire, &c., C. 
~ gn y Quast, Germany.) 

6720. Setrine Saws, G. T. F. Clarke, London. 

67: 1. Envevopes, T. G. Anderson, London. 

6722. Dryinc KILn, J. Kirkby, London. 

6723. Stocks for SPORTING, &e. ., Fire-arms, E. Har- 
rison, London. 

6724. Warer Bort.es for Soiprers, &c., W. Dickson, 
London. 

6725. Progecti.es for OrpNANCE and Fire-arms, R. 
Morris, London. 

6726. ELecrricat Timepiece, F. von Hefner-Alteneck, 
London. 

6727. Srockinc Proiector and GarRTER, B. Woodsford, 
London. 

6728. Gas Lamps, F. H. Wenham, London. 

6729. Propuction of CoLourine Matters, C. Dreyfus, 
London. 

6730. CotoureD RuspBper Goons, &c., C. Dreyfus, 

maon. 

6731. PREVENTING ExpLosions in Muines, F. Collette, 
London. 

6732. Macuinery for Makinc Hearrurucs, G. 
Marsden, London. 

6733. ArTiriciAL TeeTH, R. Brewster, London. 

6734. DentaL Encines, R. Brewster, London. 

6735. CoaTinc Parer with Gum, W. B. Silverlock, 
London. 

6736. Stop VaLve, E. Edwards.—(G. Adam, Germany.) 

Larpinc Stick, E. Edwards.—(H. Jenke and P. 
Fuhrmann, Germany.) 

6738. PortTaBLe Urinat and Coser, B. H. Jones, 
London. 

6739. InsTRUMENTs for TERRESTRIAL TRIANGULATION, 
C. H. Townshend, London. 

6740. Aeration, &c., of Liquips, F. Walter, London. 

6741. ComMBINED Pocket SEXTANT, PRisMATIC CoMPAss, 
and CLINoMETER, C. and W. E. Barker, London. 

6742. Manuracture of Horsesnor, E. Hutchinson, 
London. 











6737. 


2ad May, 1890. 


6743. Go-carts, R. Stephens, Bristol. 

6744. Toot for Water Taps, &c., 8. J. Rofe, Bir- 
mingham. 

6745. Sprxninc, &c., Macninery, H. E. Gatenby, 
Leeds. 

6. REVOLVING ADVERTISER, J. Smith, Great Grimsby. 

6747. VENTILATING Rooms, &e., C. F. Elliott, Liver- 





pool. 
6748. FirepLaces and Rances, M. Ramsden and W. 
Turner, Leeds. 

6749. SHUNTING Trays, W. Cochrane, Dublin. 

6750. Looms for Weavinc, J. Farran and F. C. Craw- 
ford, Manchester. 

6751. Transrer of Oi to and from Vessexs, J. C. 
Meyers, Dublin. 

6 Curppinc Horses, G. C. Beckwith, Swansea. 

. Securrnc Winpow Sasues, J. H. Lyon, South- 
ampton. 

6754. Haxp Lanterns, W. Davies, Birmingham. 

6755. VeLocipepes, G. A. J. Schott, Bradford. 

6756. RoLLER Mountinc for Wixpow B.inps, J. Pullar, 
Dundee. 

6757. MeTALLic Fastener for Unitinc Faprics, P. H. 
Williams, Egham. 

6758. GeneRATING CaRBoNIC Acip Gas, J. McEwen, 
London. 

6759. Prixtisc MacuHInes, 8. ie London. 

6760. Game, W. Ch , Londo 

6761. Hypravtic Motors, J. e ‘Newton, Kingston-on- 

ames. 

6762. Fountain Pex, W. Uhlenburgh, London 

6763. Distriputors. for Perrer, &c., G. Hatton, 
Liverpool. 

6764. Rartway Wacon, &c., N. Wilkinson, Melton 
Mowbray. 

6765. Smokinc Ficure, J. R. Hughes and F. Redman, 
London. 

6766. 4 argued Pec for Tents, R. Christy and J. Scott, 
Be 
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6767. aad Suckinc Preventer, W. Hewetson, Car- 
lis 

67 = “Waren or Fiurp Taps, W. H. Waudby, Notting- 

am. 

6769. ImprecnaTinc the Water DiscHarGcep from 
Syrincgs, 8. H. Stott, London. 

6770. ORNAMENTING Lace, R. Scott, Nottingham. 

6771. Vice, A. H. Morier, Glasgow 

6772. RoacHinc Macuines, A. H. Morier, Glasgow. 

6773. CLamprnc the Backs of BRU sHes, A. H. Morier, 
Glasgow. 

6774. SurcicaL Bovucies and Catueters, E. Kent, 

mdon. 
75. PERFECTING DeroRMED Feet, J. Boyd, Glasgow. 
6. ADVERTISING, A. Dyson, Manchester. 

. Rattway or other SicNauino, R. J. Crowley and 
J. “Douglas, London. 

6778. Preventine the OvertuRNING of VeHICLEs, R. 
Cheer, Keighley. 

6779. Hats, &c., M. Sugar, London. 

$780. SwitcH or Hook for HaNciNc Lamps, &c., G. 
Hémart, London. 

6781. REGISTERING the Quantity of Beer, C. Groom- 
ridge and W. A. South, London. 

6782. Saaveasne Rua and NewspaPer, H. Harris, 
London. 

6783. Securinc Wixpow Fasreninos, F. Tyerman, 
London. 

6784. Bots for Doors, &c., A. Smith, London. 

3785. Topacco Pires, E. M. Payn, London. 

86. BarRe.s, A. Schott, London. 

6787. LirHO-sMALTO-IRON, J. Cavalli, London. 

6788. nga May Fy, G. Little and Co., London. 

6789. Brooms, J. F. N. B. Simon and 8. Smith, 
London. 

6790. ADVERTISING on Matcn-Boxes, W. W. Colley, 
London. 

6791. Frxrxc an AppREss LABEL to UMBRELLAS, A. J. 
Whittard, London. 

6792. Apparatus for CLeansinc Wueat, H. Simon, 
London. 

6793. ComBrsep Courtine and Brake APPARATUS, 
Siemens Brothers and Co.—{Siemens and Halske, 
Germany.) 

6794. ae Horpers for Macuines, &¢., E. Ohl, 

Laon. 





6796. Gas Lamps, G. Bower, London. 

6797. Burrer Cuurns, A. I. Cherkassov, London. 

6798. CHROMO-LITHOGRAPHIC PrintiNG, A. R. Bottcher, 
jun., London. 

6799. Fiexiste Couriincs for Suarrs, E. Human, 
London. 

6800. Purrryine ILLuminatine Gases, W. C. Andrews, 
London. 

6801. Testinc ExvecrricaL Leakace, A. B. Holmes, 

iverpoo! 

6802. Securinc Purses to Lapies' Wrists, R. H. 
Bennett, London. 

6803. Corkscrews, W. O'Keefe, Live! 1. 

6804. Purtryine ILLuminatine Gas, W. C, Andrews, 
London. 

6805. Pauvts, Cotours, &c., W. P. Thompson.—(A. F. 
von Pereira, Germany.) 

6806. Suirrine Cans, J. T. Harland, London. 

6807. Cross-Bars for Coton1AL CarriaceEs, T. Middle- 
more, London. 

6808. Pianos, A. W. Davidson and C. Sigmund, 
London. 

6809. Compass ATracuMENT, H. H. Lake.—(&. G. King, 
United States.) 

6810. Tapping Water or others Mans, A. P. Smith, 


don. 
6811. pee, W. Vogel and G. G. Calkins, 
mdon. 
6812. Carrripce for Sort Rance Psactice, B. Hard- 
castle and J. Flockton, London. 
6813. CrusHinc Mitxs, C. W. Guy, London. 
6814. Gamg, H. H. Lake.—(G. Poggenbury, United 
States.) 
6815. PropeLitinG and Manacinc Boats, F. W. Zimer, 
London. 
6816. Hot-nouses and Conservatories, C. Toope, 
London. 
6817. LAwn-TENNIS MARKER, W. H. Aish, London. 
6818. Sirrer Suovets, E. Fleming, Lendon. 
6819. Hose Pires, A. Calmon, London. 
6820. Evecrorn MecHANISM for SMALL-ARMs, J. Lang, 
London. 
6821. Correr, Sir H. H. Vivian, London. 
6822. Suips’ Davirs, W. H. Penligen, London. 
6823. Carvinc Forks, C. R. Nowill.—(S. Novill, 
Turkey.) 
6824. Penci, PRorecTOR-SHARPENER, J. Cox, London. 
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6825. Reoistertnc Apparatus, J. and C. F. Parkinson 
and 8. Fawcett, Lancaster. 

6826. Compinep Matcu Ioniter, &c., A, Reibestein, 
London. 

6827. Wueer ts, G. W. Elliott, Heeley, Sheffield. 

6828. AERIAL Navication, F. Capone, London. 

6829, Compinep Suips’ Buoy and Sienaus, F. A. Adey, 
Bristol. 

6830. Dress-Ho_per, P. A. Martin, Birmingham. 

6831. Prerparinc Cuiornine, G. E. and A. R. Davis, 
Manchester. 

6832. Supports for Lawn-rennis Poves, E. J. Mait- 
land, Breconshire. 

6833. Sarety Letrer-box, H. G. Payne, London. 

6834. Recovery of Giycrerine, &c., from SOAPMAKERS' 
Leys, J. Taylor, Leith. 

3835. Compinep Hat and Umpretia Howper, J. 

McKinnon, Dundee. 

6836. Toys for Co.our Errects, J. and J. C. Wiggins, 
Birmingham 

6837. Maxtine, &c., Gray, F. Bosshardt.—(J. Ferhees 
and G. Ferhaert, Belgium.) 

6838. AuTomaTIC RatLway CARRIAGE Door FAsTENER, 
W. Bone, Grantham. 

6839. Metat PLates used in BuILpInG VESSELs, F. 
Hoyer, Liverpool. 

6840. Puriryinc Meat and Fovr, T. A. Rigby, Liver- 


t 





pool. 

6841. ELectricat Fuse-Boxes, C. R. G. Smythe and 
E. Payne, Glasgow. 

6842. Steam Borer Furnaces, A. Sharratt, Halifax. 

6843. ComBINED Matca-Box and WaLkinc Stick, E. E. 
Wood, Bristol. 

6844. Sewer Traps, 0. Gray, London. 

6845. ComBinatTion Cuimney Top, G. Drake, London. 

6846. AuxtLiaRY Brace for Tramway Cars, &c., A. 
Dickinson, ——- 

6847. Fire Dos, R. “Ww. Blood, Birmingham. 

6848. VALVELESS SypHon FLUSHING Cisterns, R. and 
W. Thomason and Sons, London, 

6849. FaReE-Boxes, 8. ‘Ashton, London. 

6850. Wuire Picment, E. Parry and H. Foskett, 
London. 

6851. Makino Ice, A. G. Southby and F. D. Blyth, 

mdon. 

6852. Money Tixts, J. F. Hemmings, London. 

6853. WeicHinc Macuines, T. J. Poupard and T. 
Lewis, London. 

6854. Steam Cooxinec Apparatus, M. M. Brophy, 
London. 

i855. PorTLAND Cement, G. Higham, London. 

6856. Mera PLates used in Makino Bricks, H. Tuke, 
London. 

6857. MusicaL Waeet Toy, H. Bridger, London. 

6858. AppLyinc Postace Stamps, G. 8. A. Ranking, 





ion. 

6859. Mecuanism for Rartway Switcues, C. E. Carr, 
London. 

6860. Sasn Fastener, J. Lakey, London. 

6861. SteREoscoric DiaGRams and Sxipes, G. Prescott, 
London. 

6862. Ocutists’ TRIAL Case, G. Prescott, London. 

6863. CoIN-FREED Macuine, H. J. Haddan.—(J/. A. 
Soetje, Germany.) 

6864. Propuction of Gases, J. J. Shedlock and J. J. 
Meldrum, London. 

6865. AUTOMATICALLY Stoppinc Pumps, E. Hartmann, 
London. 

6866. Coa. Sacks, G. Brewis, London. 

6867. Percussion Fuse, C. B. Levita, London. 

6868. AsBEstos Fve., H. C. Turner, London. 

6869. Gas Cookinc Stoves, H. C. Turner, London. 

6870. Weavinoe Incratn Carpet Fapric, W. B. Keefer, 
London. 

6871. Lace Articies, C. Détré and J. K. Fletcher, 
London. 

6872. An or HyprocarBon Motors, A. G. Melhuish, 

ion. 

6873.  —_— for Lockxixe, &., C. E. A. A. Dény, 
London. 
6874. Supstaytive CoLounine Matrers, J. Y. Johnson. 
+The Badiache Anilin and Soda Fabrik, Germany.) 
6875. SuLpnoacips, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 

6876. Furnaces for Consumine Smoke, J. Ashworth 
and W. Kneen, London. 

6877. CompusTiBLE Coat Brick, J. J. Hiertz and 
A. 8. Garnett, London. 

6878. Execrric ALArm for Crocks, R. Schmitz, 
London. 

6879. CoLourtnG Matters, H. H. Lake.—(A. Leonharut 
and Co., Germany.) 

6880. Construction of Waits for BuiLvincs, M. 
Hellinger, London. 

6881. Hat Boxes, C. H. Mohrdieck and M. Siegelberg, 
London. 

6882. Roap Sweerinc, H. 8. Coleman and A. G. E. 
Morton, London. 

6883. Preservinc MiLk and Cream, W. J. Clarke, 
London. 

6884. Sprrit Cookinc Apparatus, W. P. Thomson.— 
(C. Buch and W. Brose, Germany. 

=> Suart Covpuine, J. P. Bagly, —(E. Capron, United 

tates 

6886. CARRIAGE APRON Support, J. P, Bayly.—(H. 
Mereness, United States.) 

+9 — &e., J. P. Bayly.—(H. Upthegrove, United 

tates. 
6888. CLorHes Beater, J. P. Bayly.—(M. Fitzpatrick, 

United States.) 

6839. Pickinc Fruit, J. P. Bayly.—(4. Buchman, 
United States.) 





6891. Fotpinc Ecc Carrier, J. P. Bayly, en 
United States) E OVE. Flory, 

6892. Frrtinc Winpows, J. G. Stidder, London, 

6898. GALVANIC ELEMENT With Constant Current, J 
van der inj moe London, _ 

6894, pend a Low, London, 

6805. LADDER an INDOW CRANE & Dy 
ps: don. . » &e., C, Parker, 

6896. MovuLpinc of TUBULAR ARTICLEs, W. 
London. F Ambler 








SELECTED AMERICAN PATENTs, 
From the United States’ Patent Ofice Official Gazette, 


421,587. ArparaTus FoR TRANSMISSION oF Power, 
O. Krell, St. Petersburg, Russia,—Filed 
2nd, 1889. 

Claim.—(1) The combination, with a rigid curveq 
tube, of a series of links coupled together by ball-and. 
socket joints and guided by the walls of the tube, 
whereby power may be transmitted longitudinally 
through the tube in line with its _ substantially 
asand for the purpose set forth. (2) The combing, 


Nove saber 





| tion, with a rigid tube, of a series of links coupled 


together by ball-and-socket joints and provided with 
anti-friction rollers bearing against the walls of the 
tube, whereby said series of links is guided by the 
tube and is adapted for the transmission of power, 
substantially as and for the purpose set forth. 


421,601. Macuines ror IMMERSING TINNERS' ARTICLES 
IN THE GREASE-POT, J. Monto, Chelsea.— Filed August 

lat, 1889. 
Claim. —(1) The combination, with a grease-pot, of a 
rotary carrier pes partly into the grease-pot, a 
series of holders aire connected to the carrier and 
provided with weighted arms or pendulums, and a 
guide whereby said arms and holders may be tilted to 
give the lower edges of the articles a lateral movement 





in the bath, as set forth. (2) The combination, with a 

grease-pot, of a rotary carrier projectin: partly into 

may -pot, a series of holders pivotally connected 

= carrier and provided with weighted arms, a 

e arranged to tilt said holders, and means for 

adjusting said guide toward or from the carrier, as set 
forth. 


421,641. Pressure Inpicator For AIR Brake 
Apparatus, H. H, Westinghouse, Pittsburg, Pa— 
Filed August 29th, 1889. 

Claim.—In an air brake ai paratus, the combination 
of a main air reservoir, a ke pipe, an engineer's 
valve connected to said reservoir and brake pipe and 


(4216 41] 





adapted to regul: ite a difference of pressures therein, 
and a ing with the main 
air reservoir and the brake pipe and adapted to register 
upon a — dial the — of pressures therein, 
substantially as set forth. 


421,673. Rerriceratinc Apparatus, N. W. Condict, 
Jr., Jersey City, N.J.—Filed March 7th, 1889. 
Claim.—In an apparatus for refrigerating by the 
ammonia absorption process, the combination of a still 
with heating pipes therein, the strong liquor supply 








from the absorber opening into the bottom of the 
Hy near one end below the heating pipes, and the 
weak liquor disc! outlet at the other end below 
the heating pipes, all substantially as described. 








al le ea ee a ee ae 








May 16, 1890. 





THE ENGINEER. 


393 








A RATIONAL ROOF TRUSS. 
By Ropert H, GraHaM, 


In a recent pamphlet,? Don Joaquin Ardjol, a Spanish 
mechanical engineer, attempts to determine the most 
rational form of iron roof-truss, wisely premising that a 
mere reduction of the dead weight of the truss itself does 
not always involve a saving in the total cost of the struc- 
Yor instance, a very light circular truss without a 
such as that used by M. Dion for the Paris 
Exhibition building of 1878, may entail the construction 
of massive abutments or expensive side platforms to 
receive the thrust of the arch, all of which accessories 
add to the prime cost of the structure. 

The choice of a particular type of truss depends on a 
variety of conditions. In the first place, no doubt, comes 
the great question of economy, but occasionally even this 
must be sacrificed to considerations of convenience or 
effect. In the pamphlet already mentioned, Sr. Ardjol 
narrows the selection to four types, namely, to what he 
terms the “ English,” Fig. 1; the ‘ Polonceau,” Fig. 2; 








the parabolic, Fig. 8; and fourthly, a type, Fig. 4, closely 
allied to the parabolic, which he names the “rational,” 
and of which he claims the invention. 

The so-called English type is the antiquated king-post 
wooden truss, much in vogue before the advent of iron 


and steel frameworks, but which no longer represents | 


the vast variety of trusses now employed by British 
builders. As shown by the accompanying reciprocal 
diagram for uniform load, the rafter stresses in this truss 
decrease from the abutments towards the ridge. Simi- 
larly, the tie rod tensions decrease from the ends towards 
the centre; whilst the thrusts in the diagonals and 
tensions in the uprights both increase under uniform load 
from the ends towards the centre of the truss, the 
reciprocal diagram in this respect being almost an exact 
reproduction of the saw-like figure of the truss itself. 

In the Polonceau type, Fig. 2, under the same uniform 








dead load the rafter stresses decrease as before from the 
abutments towards the ridge, but not at so rapid a rate 
as in the first type. On the other hand, the tie rod 
tensions decrease in about equal ratio in the two types; 
the thrusts in the normal struts increase with their lengths, 
a bad feature common to the Polonceau and wooden 
trusses; the maximum horizontal tension in the bracing 
occurs in bar s ¢, described by the lettered spaces between 
which it lies ; finally the stresses in the diagonals increase 
in the double sense of towards the centre and towards 
the crown, 
In order to explain the generation of the third or 
peebote type, Sr. Arajol recalls the theory that if a truss 
composed of two braced booms, one straight, the 
other parabolic, the horizontal thrust is constant and 
uniform throughout, so that the bracing only serves to 
carry the load from one boom to the other, to prevent deflec- 
tion, or to take up the stresses due to unevenly distributed 
loads of wind or snow. This special type of truss is 
represented in Fig. 8, the lower chord forming a polygon 
Whose vertices lie upon a parabola of which the vertical 
struts are the ordinates. ‘The central ordinate, equal to 
the depth of the truss, is in this case equal to 0°1325 of 
the span, which ratio enables us to find the equation of 


' Forma Rae’ . A 
Aréjol. , oy de los Cuchillos de Armadura, 





por Don Joaquin 
1889. Imprenta de Pedro Ortega, Calle de Palau 4. 





the parabolic curve enveloping the lower ends of the 
struts. The rafter thrust is constant and equal to its 
maximum value in the wooden and Polonceau types, for 
the same uniformly distributed dead load. Sr. Arajol, 
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however, argues that, inasmuch as the rafter scantling is 
generally designed of uniform section throughout its 
length, to sustain the maximum thrust, no loss of material 
arises from this cause. Each strut takes a thrust equal 
to the load directly impinging upon it, except the central 
member, which is subject to a tension equal to }4ths of 
the entire load. The construction of the ‘“ rational” type, 








Fig. 4, is described by Sr. Arajol in terms of which the 
following is a translation :— 

“From the centre of each rafter of the parabolic type 
we imagine a perpendicular gr to be drawn? until it 
meets the corresponding parabolic chord. Then, from 
each of the two points of intersection, we continue the 
chord, not parabolically as in Fig. 3, but symmetrically 
with respect to the said perpendicular, so that the two 
upper chords on opposite sides of the centre of the truss 
meet in the apex. Lastly, we join the said two points by 
a tie rod, and fill in the bracing as shown.” 

In practice Sr. Arijol makes the central normal to each 
rafter equal to one-tenth of the span, and then converts 
the parabola into a circle passing through the outer end 
of the normal q7r, the ridge joint, and the abutment. 
The graphic construction of the reciprocal diagram 
requires no description, save, perhaps, in one or two par- 
ticulars. Our author solves the lock joint p g rs ka 
—or joint between T,, and T,, Fig. 10 of the original text 
—by making a vertical section near the ridge, and finding 
the moments of the forces lying between this section and 
the left abutment relatively to the ridge joint. Thus he 








determines stress i a by an independent process. The 
difficulty might have been surmounted by a purely 
graphic means, in illustration of which I will here solve 
the similar example, Fig. 5, which was forwarded to me 
in the autumn of 1886 by an acquaintance, then professor 
of engineering in one of our provincial colleges, who 
seemed to think it not easily solvable by the auxiliary 








2 I have rearranged these figures, and transformed the somewhat com- |” 


plicated lettering adopted by Sr. Ardjol. 





figure method, and who had solved it in another way not 
quite so direct. 

_ Problem.—Given the series of loads a 6 c—j, imping- 
ing as shown upon the roof-frame, Fig. 5, as well as the 
direction of one of the inclined end reactions, a k; to 
find the magnitude of a k, the direction and magnitude of 
the reaction j k, and to construct the reciprocal diagram 
of stress. 

Solution.—First it will be observed that the point p of 
the reciprocal diagram, Fig. 6, must lie somewhere on the 
indefinite rafter - stress 
line ep’. Hence, taking 
any point p’ on this line, 
draw the indefinite stress 
line p’ x’ parallel to the 
bar px; and complete the 
auxiliary stress - polygon 
p on m' wT a, noting 
that the points /' n’ and 
o’ must fall upon the cor- 
responding rafter-stress 
lines, whilst m’ must fall 
upon line p’ «’. Simi- 
larly, taking any point 
q' on the rafter-stress line 
fq; construct the auxi- 
liary polygon q’?r’ s' t'v'x”. 
Then, if lines x’ x and x” x be drawn parallel to the respec- 
tive rafter-stress lines, they will meet in x, the point reci- 
procal of space « in the frame. Also the line z k, drawn 
from « parallel to bar x k will meet the given direction 
a k in k, which, being then joined to 7, completes the 
polygon of forces, determines the two reactions; and, if 
need be, enables us to construct the remainder of the 
diagram by the ordinary rule. But this is unnecessary; 
for, it will be observed, that the stresses given by the 
auxiliary polygon are the real stresses produced in the 
frame, with the exception of the rafter stresses, which are 
too large by the common amount « «’ for the under, and 
x” « for the upper, polygon. ‘The stresses in bars 1 k and 
kv are respectively equal to kav+U' «£’ andkae+v' 2”. 
Although I communicated this solution by return of post 
to my correspondent in 1886, it is now published for the 
first time. 

Multiplying the length of any bar by the stress set up 
in it, and making due allowance for compression, Sr. 
Arajol next proceeds to compare the given four types from 
an economical point of view. The details of this cal- 
culation are given in full, but contain nothing exceptionally 
novel. In the result the numerical expressions represent- 
ing the comparative weights of the ‘ English,” ‘‘ Polon- 
ceau,” parabolic, and “ rational’’ types are found to be 
respectively 58,176, 53,003, 50,325, and 50,605. These 
figures are, however, based upon the assumption that the 
English and Polonceau rafter scantlings are of uni- 
form section throughout, as is generally the case in 
ordinary practice and for moderate spans. But, if the 
trusses be all designed in strict accordance with theory, 
the four types are as nearly as possible equal on the 
score of economy. ‘The selection of the fittest would 
then depend on other than economical considerations. 

Inasmuch as the question how to treat wind pressure 
is a subject of general interest, it may be useful to give 
in an abridged form some account of Spanish practice in 
this respect as presented by Sr. Arajol in his pamphlet :— 
‘Let us suppose the wind to act directly with its maxi- 
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od 


mum force upon the left rafter, Fig. 7. Now, as the 
truss ought to be strong enough in all its. parts to resist 
the wind on either side; and, being symmetrical in form, 
ought also to be symmetrical in resistance, we shall 
obtain this twofold symmetry of form and resistance by 
so designing the truss that each of its symmetrical mem- 
bers may be able to resist the maximum stress brought 
to bear upon it, whether of tension or compression. 
This operation is equivalent to determining first the 
stresses set up in one of any two symmetrical members 
by the action of the wind, assumed to beat first on the 
left and then on the right rafter. 

“ Let the total wind force I’, Fig. 7, directed upon the 
left rafter, be taken equal to unity and represented by a 
length of 100 millimetres. Since there are eight joints, the 


load upon each will be f = ” = 12°50, including the 
half loads at the ridge and abutments. But the half 
load at the abutment exerts no influence upon the truss, 
so that the total effective pressure upon the side rafter is 


F’ = ( ; + ==) F = 93°75, 


whose centre of application is situate at x, or at a hori- 
zontal distance of 3°338 mm. from the centre of the 
rafter. Each of the loads f, and therefore the resultant 
load F’, can be resolved into two components, one N 
normal, the other T parallel, to the rafter. The point of 
intersection of this resultant with the horizontal line 
traversing the abutments lies at a distance 0°3337 of the 
span S from the left, and 0°6663S from the right, abut- 
ment, which distances are inversely proportional to the 
vertical components of the respective reactions. Now the 
vertical component of the normal wind force N is 
V = 0°4950 F. 

Hence, the vertical components of the abutment reactions 
are respectively— 

v’ = 0°6663 


3.V = 03298 F 
vo” = 0°3337 


V= 
V = 0:1652F. 
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It remains to find in what proportion the horizontal 


component 
H = 02475 F 

is divided between the two abutments. To treat this 
question in all its generality, and with mathematical 
precision, would prove a most complicated task. If one 
only of the two abutments offered resistance to the 
horizontal side-pressure, the component H would be 
transmitted entire to this abutment, the reaction at the 
other end being vertical. In this case, seeing that the 
results would no longer be equal for symmetrical 
members of the truss, it would be necessary to draw a 
diagram for each of the two possible hypotheses corre- 
sponding to opposite directions of the wind and opposite 
halves of the truss. It appears natural that the hori- 
zontal component at each abutment should be pro- 
portional to the vertical component. But as this depends 
also upon the permanent load as well as upon the acci- 
dental increase of this load due to a fall of snow, there 
exists no constant relation between the vertical and hori- 
zontal components of the endreactions. We shall, there- 
fore, consider the horizontal component H to be equally 
divided between the supports. The error arising from 
this hypothesis will be insignificant by the side of that 
committed by many authors who only take account of 
the vertical component.” 

The curious statement contained in the above extract, 
that “‘it is natural to suppose the horizontal component 
proportional to the vertical component of wind pres- 
sure at the abutments,’ would only be true in a 
very restricted sense, if the resistance at the abutments 
to the side pressure of the wind were due to friction alone. 
When such is not the case, or when the feet of the truss 
are fixed upon the bed plates, or again—even in the 
excepted case—when the friction due to the vertical com- 
ponents of weight and wind at either abutment exceeds 
—as, in fact, it invariably does—the half horizontal com- 
ponent of the wind pressure, the vertical component can 
have no effect whatever upon the horizontal component; 
for, according to Newton's second law of motion, ‘“* change 
of motion is proportional to the acting force, and takes 
place in the direction of the straight line in which the 
force acts.” Wherefore Sr. Arajol did well to reject this 
“natural supposition,” although the reasons he assigns 
are not altogether satisfactory or conclusive. 

In assuming the wind to impinge at an angle of 10 deg. 
to the horizon, in resolving the wind-force normal and 
parallel to the rafter length, and in dividing the hori- 
zontal component of wind pressure equally between the 
supports, Sr. Arajol’s views accord with general conti- 
nental practice, and with the opinions expressed in a 
series of papers on roof and bridges which I contributed 
to THE ENGINEER in the year 1883. Another theory of 
wind pressure, due to Hutton, presupposes the wind to 
curl up against the roof, thus producing a resultant 
normal to the side rafter. Hutton first measured 
experimentally the horizontal component of wind pres- 
sure ; and, assuming the other component to be vertical, 
thence deduced the resultant normal force. This theory 
can claim the distinction of being purely English in its 
origin, of being relatively safer—although apparently less 
correct—than the continental method, and of having been 
adopted by many very able men in this country. It can- 
not, however, be denied that the first method is that now 
more in vogue and fashion in the engineering world. 

Sr. Arajol presented his paper on ‘The Rational Roof 
Truss” at one of the meetings of the International Con- 
ference of Engineers, held at Barcelona during the late 
Exhibition season. Subsequently Sr. Torras, who 
designed the parabolic roof, Fig. 10, that covered the 
Exhibition building, questioned the originality of the 
‘“‘rational” type of truss; and, no doubt, many closely 
allied types may be found both in treatises on the subject 
and in existing structures. At the same time it is well to 
remember that a very slight change in the form of a 
framework may involve very great changes in the nature 
and amount of the stresses set up inits members. Thus, 
for instance, the French truss shown in Fig. 8 possesses 





the distinctive “ rational” property of having the hip and 
foot of the rafter and the outer end of the central normal, 
marked respectively 1 3’ 5’, on the circumference of a 
circle. But it differs from the same type in that the length 
of the central normal is one-sixth, instead of only one-tenth, 
of the span and in that the joints 2 and 4 do not lie upon 
the circumference of the circle passing through 1 3’ 5’. 
It is, however, a remarkable coincidence that if the length 
of the central normal of this truss, the proportions of 
which I have taken from M. Levy’s work, be reduced to 
one-tenth of the span, all its joints 12345 will then lie 
upon the circumference of the circle described about the 
centre 0’. The truss then becomes “ rational” in the 
strictest sense of the term, as employed by Sr. Arajol, 
who also recommends that the end member a / should 
be made horizontal where possible; but in the present 
instance such an anomaly would mar the symmetry of 
the truss without adequate compensation. For the sake 
of comparison I have drawn the reciprocal di of 
the original and “ rationalised” halves of this truss, the 
half diagram lettered in capitals in the lower part of 
Fig. 9 furnishing the stresses in the original, and the 
upper half of the same diagram lettered in italics repre- 
senting the stresses in the “ rationalised ” half truss. 

In order to escape the lock which occurs at joint 


eM N O Pd in the construction of the reciprocal diagram, 
M. Levy has recourse to analysis. The following direct 
graphic process is much simpler. Having reached the 
point N without interruption, draw the indefinite line 
N O parallel to the bar N O of the frame. Then from 





any point P’ draw P’ Q’ parallel to P Q, P’ O’ parallel to 
P O, and Q’O’ parallel toQO. Let P’ O’ and Q’ O’ meet 
in O’; then, if O00’ be drawn parallel to the rafter line, 
it will meet the indefinite line NO previously drawn in 
the required point O, reciprocal of space O. In this case 
of uniform distribution, the points L M, P Q being in one 
and the same straight line, afford an easier escape. 

Now let us examine what changes of stress have been 
induced by the “rationalisation” of this truss. It will 
be seen by comparing the lengths of the lines similarly 
lettered in the two half diagrams, Fig. 9, that the rafter 
stresses are of the same sign and practically of equal 
intensity in both types. The thrusts in the small struts 
L M and P Q, and the tension in tie-rods AL and al, 
also remain unchanged. But there all similarity of stress 
in the two trusses ends; for it will be observed that the 
equal tensions M N and O P are transformed into thrusts 
mnand o p of considerably greater magnitude, whilst 
the central thrust O N has been converted into a tension 
equal in amount to half the original stress. With the 

exception of a L, which 
remains unchanged, all 
the tensions in the under 
chord of the truss and 
central tie rod ar have 
been largely increased in 
absolute value. Since, 
however, economy is mea- 
sured by the product of 
stress into length, with a due allowance for compression, 
any reduction in the lengths of the various bars of the frame 
would tell in favour of the rationalisedform. But, in the 
present instance, this reduction is comparatively insigni- 
ficant, for, whilst the lengths of the central normal and 
the chords abutting at its outer end are slightly reduced, 
the length of the central tie rod is increased, and the 
lengths of the other members remain unchanged. 

Judged, then, in the light of economy and resistance 
to a uniform load, the original type must take precedence. 
But, taking into account the accidental pressure of wind 
and snow, and that the long unstable strut O N has been 
converted into a short stable tie, it is possible that a 
practical man might prefer the “rationalised” form. 
Opinions may and will differ as to the esthetic properties 
of the two types. Those of an artistic turn will consider 
the gentle curve of the new type to have a prettier effect 
than the straight lines of the old; others of a more 
mathematical bent will probably pronounce judgment in 
favour of the equal proportions of the original, and 
against the excessive spread of the reformed truss. 

Sr. Arajol is to be congratulated on the clearness with 
which he propounds his views, as well as upon the judg- 
ment he shows in adapting design to the certified 
results of scientific inquiry. 











150-TON ICE-MAKING PLANT—LINDE SYSTEM. 


We publish this week a series of illustrations of the 
ice-making works and cold stores of the Linde British 
Refrigeration Company, at Lower Shadwell, London, E. 
These works, which are said to possess the most powerful 
refrigerating apparatus in the world, occupy the river 
frontage next to the new Shadwell Fish Market. They 
were erected in the year 1887 from the designs of Pro- 
fessor Linde, the architect being Mr. C. Dunch, of St. 
Clement’s-lane, E.C. 

A general plan of the whole building, together with a 
sectional elevation, is shown on page 395, and on page 
399 we give the front elevation as seen from the river. 
The boiler-house is to the left of the front elevation. 
It contains three Lancashire boilers, each 30ft. long and 
7ft. diameter, and two sets of apparatus for producing 
distilled water for ice-making purposes. The main 
building contains the steam engine and compressor-room, 
a perspective view of which is shown in our two-page 
engraving, two large ice-making rooms, each with 
apparatus for turning out 65 tons of ice per twenty-four 
hours, the condenser-room, cold stores in the basement, 
together with workshops, stores, and the commercial and 
other offices for carrying on the business of the company. 

The system of cold production, or rather heat elimina- 
tion, employed by the Linde Company is that introduced 
so successfully by Professor Linde, of Wiesbaden, some 
fifteen years ago, and is based on the evaporation of 
liquid anhydrous ammonia (N H,). This liquid boils at 
atmospheric pressure at about 38 deg. below zero, Fah., 
and is otherwise peculiarly fitted for use as a refrigerating 








agent, for it possesses a very high latent heat of vaporisa- 
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tion, as well as a low specific heat and convenient Co 

densing pressure. These properties combine to make i 
the most economical refrigerating agent known, : 
heat necessary for the evaporation of this liquid ic 
abstracted from the surrounding bodies, which in Practice 
are generally brine or air, and the ammonia vapour ie 
then, by means of compression, and contact with - 
surface condenser, again brought into the liquid form “ 
a temperature depending upon that of the cooling water 
available. The liquid ammonia, thus re-condenseq 
flows back into the refrigerator, and is then again 
evaporated, so that the same small quantity of ammonia 
is continually subjected to the same cycle of operations 

The apparatus necessary for an ice-making plant én 
the Linde system consists mainly of three parts, yi, 
the compressor, the condenser, and the ice generator. 
with which is combined the refrigerator. The ammonia 
compressor is a double-acting pump, the princi 
feature of which is the stuffing-box, which is ae 
constructed to fulfil the important function of preventing 
the escape of the ammonia vapour. This, we believe 
has been found to be a matter of difficulty in other 
machines, but is most successfully attained in the Linde 
machine, by placing in the stuffing-box two systems of 

acking, one behind the other, and leaving a chamber 

tween them, which is filled with an oleaginous sealing 
liquid, standing under pressure. This liquid absorbs any 
vapour that may pass the first packing; and if there 
should be a slight leakage of the liquid into the cylinder, 
it lubricates the piston and other internal parts, and is 
then carried away with the ammonia vapour. By this 
arrangement leakage of ammonia is practically entirely 
avoided, and the value of the chemical lost is inappre. 
ciably small. In order to prevent any of the sealing 
liquid entering the condenser or refrigerator coils, and so 
reducing their efficiency, a collecting vessel is inserted in 
the delivery pipe from the compressor. The liquid here 
collected is taken to a small rectifying apparatus, in 
which the absorbed ammonia is separated from the oil, 
and conducted into the suction pipe, while the rectified 
oil is again used in the stuffing-box. As already stated, 
the suction pipe of the compressor communicates with 
the refrigerator and the delivery pipe with the condenser, 
It is particularly worthy of remark that in the Linde 
system the compression of the vapour is accomplished 
nearly isothermally, the compressor not only requiring 
no artificial cooling by a water jacket, but being generally 
covered with frost when the machine is at work. The 
power expended in compression is in this way much 
reduced. 

The ammonia condenser consists of a number of 
wrought iron tubes, each welded into one single length. 
These tubes are usually formed into helical coils, of 
varying sizes, placed one within the other in a cylindrical 
water tank. The compressed ammonia vapour enters 
these coils at the top, and is condensed by the cooling 
action of a circulation of cold water in the tank. The 
liquid ammonia is then led back to the refrigerator through 
a regulating valve. 

The ice generator generally adopted by the Linde Com. 
pany consists of a wrought iron rectangular tank filled with 
brine, and containing in its bottom part the refrigerating 
coils, the ice moulds being suspended in the brine above. 
The moulds are placed in suspended frames running on 
wheels along horizontal rails, and are so arranged that 
they can be simultaneously moved forward by gearing. 
The forward movement of the moulds is towards that 
end of the tank at which the fully frozen moulds are 
taken out, and thus a space is continually left at the 
opposite end of the tank in which to place moulds just 
filled with fresh water. When one row of moulds is 
frozen up, it is lifted from the tank by means of a travel- 
ling crane worked by power, and it is lowered into a 
vessel filled with warm water, called the thawing tank. 
In this the moulds are allowed to remain for a few 
seconds until the ice is detached from the sides; the 
moulds are then lifted out of the thawing tank, and tilted 
over by means of a tipping table, so as to allow the blocks 
of ice to slide out. The empty moulds are at once taken 
to the other end of the tank, when they are simultaneously 
filled with measured quantities of water, and replaced in 
the brine for a renewal of the freezing process. Only one 
workman is required for the whole of these operations, 
hand labour being entirely avoided. The ice made as 
above is more or less opaque, depending upon the nature 
of the water dealt with, and the speed at which the ice 
has been frozen. In order to produce transparent ice, 
one of two courses must be adopted. Either the water 
must be agitated during the freezing process so as to 
allow the air to escape, or the ice must be made from 
distilled water, from which the presence of air has been 
carefully excluded. 

The plant at Shadwell consists of one machine capable 
of producing in regular work 100 tons of ice per 
twenty-four hours, and another independent machine 
capable of making 50 tons of ice in the same time, 
together with the ammonia condensing arrangements, 
ice-making tanks and distillers, refrigerator for providing 
the supply of cold brine for the cold stores, and the 
boilers and steam engines for driving the compressors. 

The boilers we have already referred to as presenting 
no special features. They are ordinary Lancashire boilers, 
of steel, made by Messrs. Joseph Adamson, of Hyde, and 
are of such capacity that two boilers can supply steam 
for working the se Bw of the plant, leaving one boiler 
always in reserve. They are worked at a pressure of 
100 Ib. per square inch. ' In the boiler-house are placed 
two distillers, which together are capable of producing 
about 30 tons of distilled water per day. The steam used 
in these distillers is obtained from the main boilers, and 
as the distilled water is cooled by means of water after- 
wards used for feeding the boilers, it will be seen that the 
waste of heat is extremely small. Consequently the cost 
of ice produced from distilled water is but little in excess 
of that made for the ordinary town supply. 

The steam engines and compressors, which are shown 





in perspective in our two-page engraving, and also 
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THE LINDE BRITISH REFRIGERATION COMPANY’S WORKS, SHADWELL. 


(For description see page 394.) 
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. . ane ¢ 
on the plan and sectional elevation on page 395, 


were made by Messrs. Sulzer Brothers, of Winterthur. 
This firm has for many years been engaged in the manu- 
facture of such work for the German Linde Company, of 
Wiesbaden, and before arrangements were made for 


manufacture in England, supplied much of the plant | 


required by the Linde British Refrigeration Company. 
At the present time, and for some time back, Messrs. 
Davey Paxman and Co., of Colchester, and Messrs. 
Alexander Wilson and Co., of Vauxhall, are employed in 


constructing the machinery required by the British Com- | 
The plant we | 


pany, both for marine and land purposes. 
illustrate consists of two sets of twin compressors, one 
having an ice-making capacity of 100 tons per twenty-four 
hours, and the other a capacity of 50 tons per twenty-four 
hours, so that if applied to ice-making the production of 
ice per twenty-four hours would be no less than 150 tons. 
As a fact, however, the ice production is 130 tons per 
twenty-four hours, the remaining twenty tons’ capacity 
being at present used for refrigerating the cold stores. 
In each case each set of compressors is driven by a 
horizontal jet condensing single cylinder steam engine, 
with Sulzer valve gear, which, with steam of an 
initial pressure of 100 1b. per square inch, produces 
an indicated horse-power with 171b. of steam per 
hour. These engines also drive the lifts, cranes, 
crushers, electric light, fans, &c. They are an extremely 
fine job, massive though not too heavy, and well finished 
off in every respect. The steam cut-off is directly con- 
trolled by the governor in the most economical manner, 
a point of great importance in a plant like this, where, 
owing to the number of different machines to be driven, 
the demand for power is constantly varying. 
arrangement of compressors is clearly shown in the 
illustrations. Each set is driven from a single crank at 
the end of the engine crank shafts, one of the compressor 
rod ends being forked so as to preserve the same centre 
line for both. The suction pipes and pump covers are 
shown covered with frost, as they appear in actual work. 
Power is transmitted throughout the building by means 
of rope gear and shafting. The arrangement in the 
engine-room is such that the 50-ton compressors, which 
are shown on the left, can be driven from the large engine, 
and this is the plan generally adopted when the full 
refrigerating effect is required, the one engine driving the 
four compressors and all accessories. 

An important matter in an establishment such as this 
is the water supply. When the works were first designed 
the intention was to obtain all water for cooling purposes, 
and if possible for ice making also, from a deep well to be 
sunk in the premises. This well actually was sunk ata 
cost of some thousands of pounds, but unfortunately it 
proved almost dry, though carried to a great depth. It 
became necessary, therefore, to make arrangements for 
taking the cooling and condensing water from the river, 
and this is the source made use of up to the present time, 
the water for ice making being taken in part from the 
distillers already referred to, and in part from the water 
companies’ mains. There are, however, considerable 
drawbacks to the use of river water, not the least of which 
is the large quantity of mud which is drawn in with the 
water, more particularly at low tide, and which is 
deposited in the various vessels and pipes. To avoid 
these drawbacks the Linde Company are now erecting an 
apparatus for re-cooling the cooling water, according to 


a plan which has for some years been extensively adopted | 


in connection with their installations in situations where 
water is scarce or dear. When this re-cooling apparatus 
is in full working order they will be independent of the 
river supply, as the same water will be used over and over 
again. 

We propose to deal with the condensing and _ ice- 
making apparatus next week, when we shall publish 
further illustrations more particularly relating to these 
parts. For the present we will only draw attention to 
the view from the river on page 399, which shows some 
of the arrangements for delivering ice, and for icing the 
fishing boats and barges that come alongside the premises, 
or are berthed at the neighbouring fish quay. The ice 
chiefly appropriated for this purpose is that made in the 
upper tank—see plan and elevation on page 395—which 
is passed direct into crushers after it is delivered from 
the moulds, and then crushed and discharged automati- 
cally by means of a screw into the spout, which shoots it 
into the boats. There are two crushers, and the largest 
fishing boat can be iced in an inconceivably short space 
of time. For the delivery of ice in blocks to the river, 
self-acting lowering hoists are used. 

We will conclude the present notice by giving the 
results of a recent test of a No.5 Linde machine, of a 
nominal ice-making capacity of about twelve tons per 
hour. These tests were made by entirely independent 
engineers, who worked the machinery for some weeks, 
and designed all the testing appliances, and they show 
the very high state of efficiency attained by the Linde 
machine. With brine leaving the refrigerator at 
23 deg. Fah., and cooling water at 68 deg. Fah., 
231,144 thermal units were abstracted per hour, with 
an indicated horse-power in the steam cylinder of 
18°26, giving a heat abstraction of 12,650 units per 
indicated horse-power per hour. It is claimed by the 
Linde Company that this result is at least 20 per cent. 
better than the result obtained with any other refrigerat- 
ing machine by independent trials. A very large number 
of tests were made with varying temperatures of brine 
and cooling water, all of which show equally good 
results. We shall possibly refer to these trials on another 
occasion. 

(To be continued.) 








SoUTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works’ 
MANaGers.—At the annual meeting, held on Saturday, the 26th 
ult., it was resolved—‘‘ That the best thanks of the mecting be 
riven to Mr. W. Yeomans on his retirement, and that Mr. 
Vv. Me Carder, of Brettall-lane, be appointed secretary in his 
stead,” 
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LETTERS TO THE EDITOR. 


| (We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





j THE REACTION OF JETS. 

Sir,—In his letter of 7th April, “Old Student,” thanking Pro- 
fessor Unwin for his explanation, expresses a wish that the formula 
| which states the reaction of a jet to be equal to the pressure of a 
| column of liquid double the actual difference of level, or to 24, be 
| banished from the text-books as confusing and misleading. Now, 
| the explanation furnished by Professor Unwin based upon the 
varying sections of the jet, although true in its results, does not 
express the true philosophy of the thing, which, on the contrary, 
| is clearly manifest in the 24 formula, demonstrated by me long 
ago in my work, ‘‘ Hydrodinamica,” pages 279 and 303. And, in 
fact, if one closes the orifice with the finger, it is plain that the 
latter will bear the pressure due to the height of the superincum- 
bent liquid, and that the vessel will be pushed backwards with an 
equal and opposite reaction; and if the finger be removed it is 
obvious that at that instant no change takes place in the reaction, 
but the moment after the particles of liquid in the orifice will be 
pushed out, and after a certain time they will be driven with a 
velocity equal to that of a body falling through the height of the 
liquid above the orifice, and this at the ape where the jet is most 
contracted. It is evident that this fresh action—that 1s, the im- 
parting velocity to the liquid which first was at rest in the vessel— 
must occasion a fresh reaction; and because the velocity given is that 
which corresponds to the height of the liquid superincumbent on 
the orifice—that is, to A, it is obvious that the reaction due 
to the imparting of that velocity must be also equal to the 

statical pressure or to / ; and thus the whole reaction of the jet 
lis equal altogether to 2/4. If, then, we consider the jet in its 
| most contracted section, we will find the measure of the reaction 
| or push backwards on the vessel to be that same section multiplied 
by 24. One A will signify the reaction corresponding to the 
| statical pressure of the liquid, and which exists when I stop the 
| orifice with my finger; the other/ willdenote the extra reaction corre- 
sponding to the force which impels continuously the effluent stream, 
| and is furnished by the falling more or less of all the liquid in the 
| vessel. Thus, considering the jet at its minimum section, where 
j alone the velocity is that due to the height of the liquid, and 
| where the complete phenomenon really occurs, we need not with 

Professor Unwin follow the varying sections of the stream; and so 
| considering, it we will acquire a more exact and a elearer notion of 
| the philosophy of the matter. 
Palermo, April 28th. 





THE SHADE OF DANIEL BERNOULLI 





RAILWAY SPEEDS, 

Sir,—I notice with pleasure the turn for the better which your 
correspondence has taken. If you will allow me, I will add my 
quota to the discussion in its new phase. I presume it will be 
granted that, after making due allowance for friction, back 
pressure, wind resistance, strength of material, and good per- 
manent way, the ultimate attainable speed of the locomotive will 
be that of the speed which steam itself will travel. Taking this as 
the hypothesis, it will surely not be difficult to establish whether 
eighty miles an hour is probable or possible, if we work on a 
certain agreed number of piston feet per minute. 

In the case of a condensing engine, as is well known, steam 
of all pressures will rush into a vacuum with a velocity of 
about 2000ft. r second; but with that we have not to deal 
at present. In the case of an ordinary locomotive, the 
velocity of efflux at 130 1b. pressure to the square inch above 
the atmosphere would be 2004ft. per second, or 120,240ft. per 
minute. This gives, I think, a tremendous margin if we compare 
the actual number of piston feet per minute usually travelled in a 
high-speed locomotive, tending to show, as I think and contend, 
that locomotive engineers have by no means as yet attained any- 
where near the limit of speed. Of course, the above is free 
efflux. With your permission, I will now take a practical case. | 
suppose it will be granted that a locomotive with 5ft. 6in. driving 
wheels, 17in. cylinders, 26in. stroke, and, say, 140 lb. pressure on 
the boiler to the square inch, could run at the speed of sixty miles 
an hour, moderately loaded on a level or down grade. At all 
events, there are six-wheeled coupled engines doing passenger 
work on the North-Western of the above dimensions which fre- 
quently attain that speed for short distances. Assuming the above 
| to be correct, a 5}ft. wheel has to revolve 305°57 times to the mile, 
| twice the stroke 26in. x 2 = 4ft. din., or 4°33ft., 305°57 revolu- 
tions x 4°33ft. = 13231181 ft., or at sixty miles an hour on the above 
locomotive, roughly, 1323 piston feet are travelled per minute. 

Now, I will assume this to be the limit of piston speed for the 
present, and apply it to one or two well-known express engines. 
The Great Northern Company’s 8ft. single 18in. x 28in. (stroke), 
210-08 revolutions to the mile x twice the stroke = 978-9728 piston 
feet at sixty miles an hour, but we can travel at 1323 piston feet 
per minute ; this piston speed gives just over eighty-one miles an 
hour. Secondly, Mr. Worsdell’s new compound North-Eastern 
Railway, 7ft. 7}in. diameter of driving wheel, 24in. stroke, 221-02 
revolutions to the mile. This engine, though not so large a driving 
wheel, only uses 884-08 piston feet per minute at sixty miles an hour 
owing to its smaller stroke. Using all the piston feet available, 
viz., 1323 per minute, this engine would attain slightly over eighty- 
nine miles an hour. The North-Western Lady of the Lake class, 
7ft. 6in. drivers, 17in. cylinders, 24in. stroke, makes 22408 revolutions 
ew mile, using only 896-32 piston feet per minute at sixty miles an 

our. At our supposed maximum of piston feet per minute, viz., 
1323, this engine could travel at the rate of 884 miles an hour. 

But there is still one more engine I should like to draw your 
attention to. Built in 1847 by Trevithick is the Cornwall, still 
running—at present on the Manchester and Liverpool expresses— 
with the following dimensions :—8ft. 6in. driving-wheel, 18in. 
cylinder, and 24in. stroke. This engine consequently only makes 
197°72 revolutions to the mile, and at sixty miles an hour only 
travels 790°88 piston feet per minute. Travelling at our before- 
mentioned limit, viz., 1323 piston feet per minute, she could just 
attain 100 miles an hour. I think these cases prove that eighty 
miles an hour is possible. Back pressure does not apply to any of 
these cases, for if you can run 1323 piston feet on one engine, you 
can on another, presuming the strength of material and pressure to 
be equal. LIamsorry I still cannot agree with your correspondent’s 
views ve running down a bank with or without steam. 

It stands to reason, in my opinion, in the case given the week 
before last, where steam was shut off down a bank of 1 in 75 at 
seventy-eight miles an hour, and the speed at once dropped to 
seventy-two—Why seventy-two! Did it stop at seventy-two? 
And if so, why /—It stands to reason, I say, that you must follow 
this to its legitimate conclusion, which is, if she lost speed at all 
on steam being shut off, she must have kept on losing speed till 
ultimately she would come to a stand on a grade of 1 in 75, a 
reductio ad absuidum with a vengeance. No; a train, the same as 
any other body on an inclined plane, comes under the law of 
falling bodies. That being so, steam on or off, a train down a 
bank, with a full-powered engine, would gradually increase its 
speed till she cither left the road or went to pieces. I quite agree 
with your correspondent, ‘‘Shovel.” I too have never seen an 
engine running down hill with steam on that was not pulling the 
train, and therefore could go faster if the train was detached. 

: SPEEDY TRAVELLER, 

10, Cliff-street, Holt-road, Liverpool, May 10th. 

Sm,—‘“‘ Speedy Traveller's” letter this week does not seem to 
carry matters much farther. My original wish in starting this 
correspondence was to try and get some information upon the fact 
that the North-Eastern engine had attained a speed quite six miles 
beyond the record, which I was justified in considering to be not 
quite eighty miles gn hour, both by Mr. Rous-Marten’s statement 
and the extract from your columns in November, 1888, I regret, 
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though one or two correspondents have given me some i i 
the correspondence has rather gone off ata congent, "ae 
attacking Mr. Rous-Marten, ‘‘ Speedy Traveller,” though I hy z 
twice called his attention to it, does not notice the extract pad 
your columns, - 
‘*Speedy Traveller” does not like ‘ Slowcoach” 
picking the Tring-Willesden run of 19 min. to pieces, 
conclusion, so far from containing discrepancies, 
it entailed an average 


and myself 

Our joint 
) Seems to be that 
speed of over ninety-five miles an hour, 


‘* Speedy Traveller” does not like it being commented on, why al 
he give it? His own bestrun is 21 min. This involves an average 


speed from Tring to Sudbury, or just beyond, of nearly eighty.¢ 
ites an hour, which I fear perhaps » oer ‘of your a 

es ark . 00” 6g - teas ill 
think ‘‘ just a little too good. Speedy Traveller” says, “] qj 
agree altogether and entirely with the theoretical account of the 
speed a train would have to go torun from passing Tring to pulled 
up at Willesden in 19min.” On this, as on other points, | might 
suggest the expediency of constructive rather than destructing 
criticisms. I must express my preference for “ Slowcoach’s” 
theury on signal cabin books, which I know from experience to be 
true. That your correspondent’s complimentary remarks on th, 
broad gauge tend to elucidate the subject in question I fail to ng 
I think the suggestion of ‘E. R.,” that the times of the North. 
Eastern locomotive past several consecutive mile posts should be 
given in the same formas the Carlisle and ShapSummit run w, 
by “! X.,” is a good one, and worth adopting. 

I did read the paragraph on ‘‘ Train Resistance” last week, which 
was very suggestive, but not very conclusive, containing as it did 
the following sentence:—‘‘ There are, of course, not sufficient data 
to draw exact conclusions, and perhaps not to prove anything.” Jn 
conclusion, ‘8, T.” in his first Totter said in effect that speeds of 
eighty miles an hour and over were now daily being done on 
the Great Northern and London and North-Western Railways, | 
must therefore, for the third time, ask him to give at least’ three 
fairly recent runs on each of the London and North-Western and 
Great Northern Railways in which this speed was attained, with 
the times past ten consecutive mile posts at least, with the various 
particulars recently given by ‘‘ X.,” together with the additional 
information now asked for by ‘‘ Macmair.” For such interesting 
details I feel sure you will find space. Till their production I must 
decline all further correspondence with ‘‘ Speedy Traveller.” 

May 3rd. E. B. D, 

Sin,—I am sorry ‘‘ Speedy Traveller” does not understand wy 
simple calculation on his Tring-Willesden run. J regarded 97! miles 
an hour as the average speed between one mile south of Tring and 
Sudbury ; and, as I pointed out in my last letter, the speed would 
on certain small bits of level, and on a small bit ‘against the train 
on the south side of Watford tunnel, be below the average, to 
compensate for which it must have been nearly 100 miles an hour 
on other portions of the road. ‘ E. B. D.’s” allowatices were not 
quite the same as mine, but his general conclusion as to the average 
speed seems much the same, viz., that such speed must have been 
nearer 100 than ninety miles an hour. I must confess I cannot 
follow ‘Speedy Traveller’s” arguments on signal-box clocks, 
Assuming all the clocks were exactly alike, a train passing signal- 
box A at 6.0.35 is booked as 6.1, and passing signal-box B—six 
miles off—at 6.6.25, is booked as 6.6. That is, the signal-box 
books would show the speed to be seventy-two miles an hour when 
it was really only just over sixty, which I think disposes of 
“Speedy Traveller's” statement that ‘“‘for distances over say, 
five miles, this would be sufficiently accurate.” When are we 
going to get instances of the runs of eighty miles an hour and over, 
now daily being done on the Great Northern and London and 
North-Western Railway ! SLOWCOACH, 

Blackburn, May 10th. 
THE EFFECT OF WATER IN A STEAM ENGINE CYLINDER. 

Sir,—Referring last week, in your leader, to my experiment 
showing the loss of power in a cylinder when water is present, you 
say :—** What became of the energy thus represented! How was 
it possible for the tiny quantity of hot water to get rid of the 
steam?” I do not think we need ask for new laws in order to 
explain the matter. The steam, on entering the cylinder, finds 
comparatively cool water there, and in raising the water to its own 
temperature a certain quantity of steam is condensed. Later in 
the stroke, and during the exhaust stroke, the heat stored in the 
water is given up again, and practically the whole of the steam 
condensed is re-evaporated; but it is re-evaporated too late to be 
of much use, and thus there is a great loss of power. 

It may be worth while to state that in the engine with which 
the experiment was made the clearance is jin. It is certain that 
in some parts of the cylinder water lies at least jin. deep, because 
the piston is heard to strike it at the bottom of the stroke, 
Assuming that the average depth of water is in., the quantity 
present would be far more than enough—if raised from the exhaust 
to the admission temperature—to account for the observed differ- 
ence in the diagrams. It is not ible to ascertain the exact 
depth of the water, and it is not probable that the whole quantity 
is raised through the entire range of temperature, but broadly 
speaking, there is no difficulty in accounting for the loss of power. 

May 12th. P, W. WILLANs. 

RED-SHORT AND COLD-SHORT. 

Sir, —It does not appear to me that the spelling of these words 
in old times, as given in THE ENGINEER, is of much importance. 
Every one spelt as he pleased. The true point is how were the 
words pronounced, If we take the spelling to be phonetic, then it is 
clear that such a word as ‘‘ colshire” did not necessarily mean cold 
short in the modern sense. It must not be forgotten that the word 
‘‘shire” has acquired a peculiar local value, and is used in a way 
not commonly known outside certain districts. In Suffolk, for 
example, everyone knows what a ‘‘sheer horse” means, but most 
of your readers will no doubt have to be told that it is vernacular 
for ‘‘shire horse,” that is to say, a horse of a breed which is 
supposéd to have originated in Yorkshire. Now it seems to me that 
such words as ‘‘coleshur,” ‘‘colshur,” and so on, may refer to iron 
coming from the shires, and have nothing to do with the word short. 

It has been suggested to me that the words refer to iron sheared 
cold, or sheared hot, into marketable sizes. The first bars seem to 
have been sheared out of plates produced under the water tilt ; 
but on this point definite information is needed. RoTuHeEs. 

Ipswich, May 6th. 


Ve 
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Si1r,—Your correspondent, ‘ M. Inst. C.E.” has, I think, mis- 
apprehended the drift of your paragraph, the object of which was, 
as I understood it, to ascertain the etymology, not the meaning of 
the words in question. It is clear from the quotations given that 
*‘ cold-short” iron was originally not so called because it was 
“short ” when cold, that appellation being the result of a sort of 
development, the process of which may in part be traced. Nothing 
is more deceptive than an obvious etymology. Thus, a sugar 
planter would be inclined to fall in with the suggestion that 
‘‘hurricane” owed its name to the fact that it hurried away the 
canes, which it certainly does, but that is not the true derivation. 

May 6th. R. B. P. 





INDUSTRIAL ENTERPRISE IN HUNGARY. 


Si,—Many of your readers will no doubt be much interested in 
the following information :—Acting on the initiative of the Minister 
of Commerce, who wishes to develope as far as he can all industrial 
enterprise in Hungary, a law has been passed granting for many 
years exemption from rates and taxes, and allowing certain 
reductions of rates for the carriage of building material on the 


Hungarian State Railways in order to encourage the establishment 
of new factories of every description and the working of mining 
undertakings. I beg to add that this consulate will be havpy to 
afford further information on this subject. . 
Commercial Department of the 
Imperial and Reyal Austro-Hungarian Embassy, 
May 3rd. 


Krarr. 


11, Queen Victoria-street, E.0., 
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RAILWAY MATTERS. 


‘eran locomotive builders have formed a combina- 

— a long time this trade suffered through excessive com- 
ition, but about a year ago the makers began to raise their 

ee "They are now at least £400 higher than two years ago, 


elgian Railway Administration are resuming the 

bibeery they poem & last year with a view to instituting a 
expe -¢ of fast trains on the line from Ostend to Cologne. They 
fave already bought seven express locomotives, and the results are 
tied looked forward to with expectation. 


Tue Federal Council do not view with favour the 
Faucilles Tunnel, which is to connect France with Switzerland, and 
they give evidence of their objection by refusing any subvention 
for the work. As, however, the tunnel will be on French territory, 
the objection is not likely to have much force, and the work of 
boring will be carried on without delay. 


SEVERAL very necessary railway zequirements and im- 
yrovements are likely to be realised in the near future. There are 
the Holborn and Oxford-street Railway ; a Select Committee of 
the House of Commons has authorised the construction of a sub- 
way from the Metropolitan Station to the Great Northern Ter- 
minus at King’s Cross ; and a subway from Gower-street to Euston 
Station is to be passed. 

A Srtect Committee of the House of Commons has 
passed the preamble of so much of the Metropolitan Railway Bill 
as authorises that company to construct a subway between their 
King’s-cross station and the King’s-cross station of the Great 
Northern Railway Company, The Committee stated that they 
would require clauses inserted providing for the widening of a 
portion of the Euston-road at that point. 


Tue construction of the Metropolitan Underground 
Railway in Paris will, it is said, be undertaken by the limited 
liability company which has just been formed out cf the old com- 
pany of Messrs. Eiffel and Co, Behind this concern will be many 
of the principal financiers of France. As the Municipal Council 
have shown some inclination to favour the scheme, it is believed 
that they will readity give their consent to the work being carried 
out. 


‘THE Select Committee of the House of Lords, presided 
over by Lord Ducie, has thrown out the Sutton Cemetery Bill, 
and passed the London and South-Western Railway Bill. In 
the Commons, Sir Joseph Bailey’s Committee further heard and 

adjourned the Richmond Footbridge and Lock Bill. The clauses 
* of the Central London Railway Bill were taken by the Com- 
mittee, the capital clause being amended among others. Mr. 
Campion, Examiner of Private Bills, found the Standing Orders 
complied with in the case of the following among other Bills: 
Channel Tunnel (Experimental Works) Bill, Portsmouth Water- 
works Bill, and the Forth Bridge Railway Bill. 


A New York paper publishes the following list of the 
rates of pay on the Manhattan elevated road in New York City ; 
all employés are .paid by the hour:—Engineers, at appointment, 
33°3.¢.; end of six months, 37‘lc.; one year and after, 38°8c._Fire- 
men, at appointment, 17*/c.; end of six months, 19°4c,; one year 
and after, 22°2c. Conductors, first year, 20c.; second year, 22c.; 
third year, 23c. Guards, first year, lic.; second year, 16-5c.; 
third year, 17*5c.; fourth year and after, 18:5c. Platform men, at 
appointment, 10°4c.; end of six months, 12-5c.; one year and after, 
13°8c. Gatemen, first year, 10°4c.; second year, 12°ic. Agents 
and operators, at appointment, 14‘5c.; end of six months, 16-7c.; 
one year and after, 18 8c, Station agents, first year, 14‘5c.; 
second year, 16*7c. The station agents and operators, the plat- 
form men and the gatemen, work twelve hours a day without 
intermission, though it appears there is a State law prohibiting 
such a practice without a half-hour for a meal. 


A compotnp locomotive was recently built by the 
Michigan Central Railroad, and tested in competition with a 
simple engine of same general type. The results are apparently 
strongly in favour of the compound engine. Both engines were of 
the ten-wheel type, havi six coupled driving wheels, 68in. 
diameter, and a four-wheel leading truck. The compound engine 
had cylinders 24in, by 24in. and 29in. by 24in. The simple engine 
had cylinders 19in. by 24in. With passenger trains the simple 
engine consumed 13°6 per cent. more coal and 13°9 per cent. more 
water than the compound engine. With heavy freight trains the 
simple engine used 18 per cent. more coal and 27°5 per cent. more 
water than the compound. With fast express trains the compound 
showed a saving of 23°5 per cent. of coal and 13 per cent. of water 
over the simple engine. This compound engine is the third which 
has been tested in this country, the first having been the Webb 
engine, imported from England by the Pennsylvania Railroad, 
and the second was built by the Baltimore and Ohio Railroad. 
The Engineering and Mining Journal says no official reports have 
yet been made of the performance of these engines. 


REFERRING to the new Chittravati Bridge, Indian Engi- 
neering says:—-“* The following points are worthy of notice in this 
structure, which we described in our issue of the 5th inst.: (1) The 
short time, twenty-two months, taken to build the bridge, consider- 
ing the extent of the works, depth, and difficulty of foundations. 
(2) The very low cost of supervision, 2°71 per cent. on outlay ; the 
smallness of engineering staff, Mr. Stoney only, who from February, 
1887, to October, 1889, had the supervision of the New Penner 
also, with Mr. R, E. Ellis as resident assistant there. (3) The good 
organisation, energy, and professional skill required to get such a 
big work, with so many sorts of work, done so quickly and cheaply 
without any accident or mishap. (4) Large saving on the estimate 
ie, Rs. 100 a foot on the estimated cost of the work, and the low 
cost—Rs, 478—per lineal foot of bridge complete. (5) The immense 
amount of divers’ work, nearly 29,000 hours done in sinking cylin- 
ders through boulders and bedding them on rock. Such work 
seems never done in Northern India, where only fine sand, &c., 
which can be dredged, is met. (6) Good, effective, quick and 
cheap work can be dona ‘in benighted Madras,’ when directed by 
the right man, but he is never, unfortunately for him, to be taken 
hotice of. There are no bonuses or rewards for bridge builders in 
Madras, Mr. Stoney has spent most of almost twenty-four years’ 
Service on the Madris Railway in building big bridges.” 


We learn from the Statistik der Eisenbahnen Deutsch- 
lands, just issued by the Imperial Railway Board, that the total 
ength of German railways open for traffic on April 1, 1889, was 
40,295 kiloms, (24,643 miles), against 39,360 kiloms, (24,403 miles) 
at the same date in 1888, Of this mileage, 35,334 kiloms. (21,907 
miles) were State railways or private lines worked by the Govern- 
ment, against 34,448 kilmos. (21,383 miles) in 1888.° There were 
6872 stations, compared with 6613 stations in 1888. The rolling 
stock consisted at the close of the administrative year of 13,107 
(against, 12,811) locomotives, of which 2839 (2680) were tender 
locomotives ; 24,386 (against 23,703) passenger carriages, with 
sitting or standing room for 1,041,500 (1,016,377) persons ; 262,250 
(against 254,385) luggage vans and goods trucks, with 534,241 
(518,526) axles, and a carrying capacity of 2,571,397 tons ; and 
‘O04 mail vans, with 4087 axles. e total cost of the engines 
{including tenders) is placed at 588,131,835 m., or 44,872 m. (£2244) 
egy oe of passenger carriages, 191,346,057 m., or 3554 m, 
£178) per axle ; of goods trucks, 763,954,428 m., or 1430m. (£72) 
4 axle, The number of passengers carried in 1888-89 was 
18 64,460 (against 315,991,747), comprising—first-class pecerngets, 
eg: 4 0,807,647); second-class, 35,293,668 (32,869,610); third- 
Class, 218,727,917 (206,624,434) ; fourth-class passengers, 77,268,604 

7,399,874); free passes and military tickets, 6,694,087 (7,330,182). 
hh © goods traffic represented 197,879,930 tons, against 177,368,209 

ns in the preceding year. 
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NOTES AND MEMORANDA. 


Tue six healthiest places in England and Wales last 
week were Huddersfield, Leicester, Wolverhampton, Bristol, 
Brighton, and Birkenhead. 


During the year 1889 the Peninsular and Oriental 
Steamship Company alone paid £240,000 in dues to the Suez Canal 
Company. Almost time we had our own canal. 


IncLupING the platinum and iridium separated from 
gold by the assay offices and that saved in placer gold mining, the 
product of the United States in 1888 was about 500 ounces, valued 
at 2000 dols. 


In London 2308 births and 1469 deaths were regis- 
tered last week, or 511 births and 107 deaths below the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 was 17°3, 


THE deaths registered during the week ending May 
10th in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 192 per 1000 of their aggregate 
population, which is estimated at 9,715,559 persons in the middle 
of this year, 

THE coal imports into London during April last were 
greater than in April, 1889, by about 17,000 tons. The increase 
is chiefly in the seaborne trade from the following ports :—North- 
Eastern, 5000 tons increase ; Scotch, 7000 tons increase; Welsh, 
13,000 tons increase. The London and North-Western Railway 
brought 10,000 tons more than last year, but the other railways 
less—Midland, 12,000 tons less ; Great Western, 4000 tons ; and 
Great Eastern, 1000 tons. 


In a recent lecture on “ Flameless Combustion,” Mr. 
T. Fletcher said: ‘‘The appearance of flame is misleading, and 
the greater the flame the smaller the work done, other things 
being equal. I have been asked by a well-known engineer if I 
could explain why certain boilers gave such an exceedingly small 
duty for the fuel consumed when the flues were, as he said, 
‘filled from end to end with magnificent flame.’ The fact was 
that his so-called magnificent flame was a delusion, hollow and cold 
inside, and not coming into contact with his boiler at all. When 
the same fuel was burnt with a very small flame, hardly visible 
over the bridge, the duty increased some 30 per cent.” 


AssuMING the world’s population to be 1,300,000,000, 
and the average weight to be 125lb., which would be a heavy 
average weight, and further assuming the average specific gravity 
to be approximately unity, then it would appear that the whole 
population of the world might be placed upon one square mile, if 
stacked to a height of 93-26ft., or to a height of 116-5ft. if an 
allowance of 25 per cent. be allowed as space not occupied in the 
packing. The whole mass of humanity would only cover 59,687 
acres one foot in depth, and thus the little county of Rutland, 
with its 95,360 acres, would only be covered 0°62 of a foot by it. 
On the other hand, assuming that one individual stood on one 
square foot, then 29,843 acres would hold all, or less than one-third 
of the area of Rutlandshire. 


Tur American Journal of Science recently described 
two series of experiments which have been carried out by Ernest 
Merritt, for the purpose of determining what portion of the energy 
supplied to a lamp is given off as light, and what proportion is 
wasted practically as dark heat. In the first, based on Melloni’s 
calorimetric method, the light is separated from the dark heat by 
passing the radiations to be measured through a thin layer of 
water, or, better still, throngh a solution of alum in water. The 
energy of the dark heat, which is almost entirely absorbed, is then 
measured by the rise in temperature of the water, and that of the 
light by a enmeniie. In the second process the calorimeter was 
abandoned, and a cell, 1 decimetre thick, containing a strong solu- 
tion of alum, was used for absorbing the dark heat. The light, 
after passing through this cell, was allowed to fall on a thermopile, 
and the deflection was observed. Then the alum cell was removed, 
and the deflection corresponding to total radiation was observed, 
the ratio of the two detlections giving the ratio of the light energy 
to the total energy. This being determined by electrical measure- 
ments, the energy of the light could be calculated. 


In a paper lately read before the Chemical Society 
Professor T, E. Thorpe and Mr, A. E, Tutton describe a method 
of making phosphorous oxide by burning phosphorus in the air. 
Pure phosphorous oxide crystallises in thin monoclinic prisms, 
melts at 22°5 deg., solidifies at 21 deg., and boils unchanged in an 
atmosphere of nitrogen or carbon dioxide at 173deg. When 
heated at 300deg., it decomposes, and at 440deg. is wholly con- 
verted into phosphorus and phosphorus tetroxide: 4 Py Og= 
6 P, O,+ Ps. Phosphorous oxide is readily acted on by light, and 
in bright sunshine its colour rapidly becomes yellow, and eventually 
dark red, the violet rays being most active in effecting the change. 
Its molecular weight, as determined by Hofmann’s and Raoult’s 
methods, corresponds with the formula P, 0,; phosphorous oxide, 
therefore, in this respect is analogous to arsenious and antimonious 
oxides, The thermal expansion of liquid phosphorous oxide is 
expressed by the formula— 

V =1+40°0,91877 ¢ — 0°0,11175 & + 0°0,38607 @ ; 

its relative density at the boiling point is 1°6859, whence its mole- 
cular volume = 130°5; and its molecular refraction for A (A = 7604) 
at 27°4 deg. is 60°5. Contrary to the usual statement of the text- 
books, cold water has very little action on phosphorous oxide: 
many days elapse before even a small quantity is dissolved ; it then 
forms phosphorous acid. Hot water acts upon it with explosive 
violence, forming the red sub-oxide, phosphoric acid, and spontane- 
ously inflammable phosphoretted hydrogen. Phosphorous oxide 
spontaneously oxidises to phosphorus pent-oxide on exposure to 
air or oxygen, and the process of oxidation is attended under 
diminished pressure by a faint luminous glow; ozone is not formed 
as the oxidation proceeds, 


A PAPER was recently read before the Royal Society on 
“The Effect of Tension upon Magnetic Changes of Length in 
Wires of Iron, Nickel, and Cobalt,” by Mr. Shelford Bidwell. 
The iron used in these experiments was a piece of soft annealed 
wire, 0‘7mm, in diameter and 10cm. in length between the 
clamps. The weights successively attached to it were equivalent 
to 1950, 1600, 1170, 819, 585, and 351 kilos. per square centimetre 
of section. The nickel wire was 100mm. long and 0°65 mm. in 
diameter. The loads under which it was examined were 2310, 
1890, 1400, 980, 700, and 420 kilos, per square centimetre. The 
cobalt used was a narrow strip measuring 100 mm. by 2‘6mm. by 
0-7 mm., its cross-section being, therefore, 1°82sq.mm. It was 
was not possible to obtain this metal in the form of a wire. 
The loads employed for the strip were equivalent to 772, 344, and 
75 kilos. per square centimetre. In all the experiments the loads 
were successively applied in decreasing order of magnitude, and 
before every single observation the wire or strip was demagnetised 
by reversals, without, of course, being removed from the coil. 
The magnetising force was carried up to about 375 C.G.S. units 
for iron and nickel, and 500 units for cobalt. 
given in several tables and curves, and point to the following 
conclusions :—lIron: Tension diminishes the magnetic elongation 
of iron, and causes contraction to take place with a smaller 
magnetising force. Nickel: In weak fields the magnetic contrac- 
tion of nickel is diminished by tension. 
140 or 150 units the magnetic contraction is increased by tensional 
stress up to a certain critical value, depending upon the strength 
of the field, and diminished by greater tension. Cobalt: The 
ree contraction of cobalt is—for magnetic -fields up to 500 
G.C.S, units and loads up to 772kilos. per square centimetre— 





practically unaffected by tension, 


The results are | 


In fields of more than | 





MISCELLANEA. 


A LARGE new dry dock at Brooklyn Navy-yard was 
opened last week with appropriate ceremony, many members of 
Congress attending. The monitor Puritan will be docked when 
the dock is filled. 


Ir is intended to light the town of Sofia, Bulgaria, with 
electricity, using the water of the Boyena as the origin of force. 
The cost of initial establishment is estimated at twenty to twenty- 
four thousand pounds. Tenders will be invited in August. 


Sir Epwarp Watkin intends to put the Channel 
Tunnel Bill down for second reading on Thursday, the 22nd inst. 
The Government will meet the motion for second reading with a 
direct negative. The Standing Orders Committee have passed the 
Bill as complying with orders. 


TE European Danubian Commission will resume its 
sittings at Galatz in a few days. The most important affair which 
it will have to discuss is the proposed reduction by seven kilo- 
metres of the route between Galatz and Sulina. This reduction is 
likely to be advantageous to British trade. 


On Tuesday evening an immense reservoir belonging to 
a German firm at Rouen, which measured 2000 cubic metres and 
contained 1,200,000 litres of petroleum, burst through failure of 
foundations. The oil rushed out in enormous quantities, and soon 
spread itself over three large fields. Some was recovered by means 
of fire engines. 


WE are informed that Messrs. Ransomes, Sims, and 
Jefferies, Ipswich, have been awarded the first prize for their port- 
able steam engines exhibited at this year’s show of the Adelaide 
Royal Agricuitural Society. The report mentions, in addition, 
that the engine to which the award was made was very much 
admired for its construction and smoothness of working. 


Tue work of canalising the Seine, which has been in 
progress for fifteen years, is still being actively pushed forward. 
According to the engineer, M. Bouquet de Ja Grye, the cost will 
not exceed 135,000,000f. The object of the work is to deepen the 
river another 3°20m., so that vessels of 2000 to 2500 tons, which at 
present have to stop at Rouen, may go to Paris. It is intended to 
reconstruct an arch of each of the bridges, across the Seine to allow 
of the passage of the vessels. 


SpEAkiNG of Lane Fox's patent for the “ earth return,” 
the Electrical Engineer says :—‘* Whether the claim is held to be 
valid or no, we have always looked upon it as a monstrous claim- 
utterly devoid of originality or of new combination, as common 
property, well known and well understood in every application of 
electricity: by every schoolboy. There are only two ways of getting 
a return—everybody knew them in 1878 just as well as they know 
them now ; and if it was valid to patent an earth return it was valid 
to patent a metallic return—that is, to patent the only two ways 
in which a return could be had. Mr. Lane Fox did not discover 
an earth return; he used it in no new sense. He taught us 
nothing new of the conductive or of the inductive circuit. What- 
ever may be the value of the other claims of Lane Fox is a question 
we do not care to discuss.” 


In answer to a question in the House on the electric 
lighting in the parish of St. George’s, Hanover-square, Sir M. 
Hicks-Beach said:—‘‘I have been urged by the Vestry of St. 
George, Hanover-square, to grant a provisional order allowing a 
third company to supply electrical energy in the parish, in addi- 
tion to the two companies already possessing such powers. I am 
not, however, prepared to interfere with the arrangements made in 
the metropolis last year after prolonged inquiry, until the com- 
panies to whom powers were then granted have been allowed a 
reasonable time for proving their ability to discharge their obliga- 
tions, which arrangement was supported by the London County 
Council. I have, however, informed the companies in question, 
whose applications, I may state, were last year supported by the 
local authority, that I should not be disposed to adopt this course 
another year unless they can then prove that they are in a position 
to supply energy in the district.” 


Tue Armourers and Braziers’ Company propose to hold 
at their hall in Coleman-street, on the 20th inst. and four following 
days, an exhibition of modern armour and blades, and of works in 
brass, bronze, and copper, and other kindred metals manufactured 
by British subjects. ‘The first class in the competition will consist 
of helmets, breast-plates, and blades, and the second of church 
furniture in bronze or brass, such as altar crosses and candlesticks, 
censers, ewers, lecterns, &c.; next of fenders, fire screens, water 
vessels, chandeliers, brackets, lamps, kettles, frames, and other 
articles of household furniture. There will be a further exhibition 
of designs and drawings of these articles, of samples of castings 
and brazings, specimens of hammered hollow ware, repoussé work, 
engravings, incrustations, and damascening. In addition there 
will be special tests as to quality of swords, bayonets, and blades. 
There will be classes for apprentices’ and students’ work. The 
secretary of the competition is Mr. M. Pontifex, of Armourers’ 
Hall, 81, Coleman-street. 


CompRESSED air is being applied to machinery in Paris 
upon the Popp system with conspicuous success. The Parisian 
Compressed Air Company has just introduced a lift having this 
motive power, and it is being tried at the Bourse du Commerce, 
and at one or two of the principal hotels. Its main recommendation 
is that the cost is about one-half that of hydraulic lifts, and that 
the expense of working is proportionate to the weight of material 
raised. The principle of the lift is very simple. The lift is worked by 
compressed air, which operates upon water. When the compressed 
air isadmittedit entersa waterchamber. The water inthe chamber 
is forced out under the lift ram or piston, which is driven upwards. 
On the descent of the lift the water flows back again into the 
chamber, so that the action is very easy and gradual. By this 
method the power exerted can be regulated at will, and the lifts 
now in use in Paris are employed both for lifting persons and for 
raising machinery and similar heavy goods. The same company 
has also laid down an installation inthe Bourse du Commerce for 
refrigerating purposes, the air being maintained at a low tempera- 
ture by expansion of compressed air. 


A SPECIAL meeting of the Holyhead Local Board was 
held on Monday, Mr. Griffith presiding, to consider what steps 
should be taken in view of the offer made by the London and 
North-Western Railway to the Board of Trade to undertake the 
removal of the Platters Rocks at Holyhead. During the discussion 
it was stated that the Platters Rocks occupy an acre in extent, and 
are ina most dangerous position, depriving large vessels of the 
advantages of the shelter of the inner harbour. It was further 
stated that correspondence had been proceeding for the last 
eighteen months between the North-Western Railway Company 
and the Board of Trade respecting an offer by the railway company 
to remove the rocks to a depth of 25ft. at low water at a cost of 
half a million of money, if the Board of Trade permit the company 
to construct a deep-water quay in another portion of the harbour 
and extend their lease on present works granted by the Board of 
Trade, which the latter estimated as being worth a capital sum of 
£25,000. This offer was refused. Captain Lewis now said that 
the projected improvements would enable Holyhead to become a 
port of call for American liners, and prove a great blessing to the 
shipping trade, as Holyhead was accessible from all Atlantic ports. 
It was resolved to bring the matter before Parliament ‘‘ through 
the Welsh members,” and endeavour to ascertain Sir M. Hicks- 
Beach’s grounds for declining to offer, and a second motion was 
passed urging the Government to reconsider the matter, 
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STEAM AND MANUAL FIRE ENGINE. 


MESSRS. 


MERRYWEATHER AND SONS, GREENWICH, ENGINEERS, 
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STEAM AND MANUAL FIRE ENGINE. vided with levers and handles, which are kept disconnected, 
but in case of fire and no steam pressure, may be quickly 
shipped and the pump brought into action by manual power. 
The engine illustrated is of a capacity of about eighty gallons 
per minute, and the handles are arranged for sixteen men. 
One of these engines has been recently supplied to a factory 
|in which fire-main pipes are laid round the building, 
| hydrants and hose being provided at intervals. 


WE illustrate a novel form of fire engine, recently intro- | 
duced by Messrs. Merryweather and Sons, of Greenwich, | 
adapted for working by steam or manual power. In many | 
factories no steam pressure remains in the boilers at certain 
times, and of course a steam pump would then be useless. 
To provide against such an emergency this engine is pro- 





DEWEY’S SERIES ELECTRIC RAILWAY SYSTEM. 





DEWEY’S SERIES ELECTRIC RAILWAY SYSTEM. the plug X, and turn the cock Y. The acid will then descend 
— into the tube and dissolve the lime. This simple apparatus 

OnE of the objections which has in the past been raised inst 
the series method of operating electric railways is the fact ‘that it 
was necessary to make and break the circuit at frequent intervals, 
which detracted from the advantages otherwise claimed for this 
system. With the object of removing this difficulty, Mr. Mark W. 
Dewey, the electrician of the Dewey Corporation, of Syracuse, N.Y., 
has devised a method by which the conductor conneeted with the 
generator at the station remains unbroken. This is accomplished 
by means of a simple counter-electro-motive force device carried by 
the car and between the terminals of the vehicle conductor, and 
moving in contact with the working conductor, the current pass- 
ing in the working conductor is thus intercepted, and the small 
portion of the working conductor located and maintained between 
the moving contacts is made substantially non-conducting, com- 
pelling the current to flow through the vehicle conductor, includ- 
ing the propelling motor. 

Various devices may be employed to create electrical resistance 
or stress, or for setting up counter electro-motive force, or a | 
tendency thereto, in the line-working conductor, but the device | 
actually employed for the purpose consists of a sheath of laminated 
magnetic material C, Figs. 1 and 2, which we repeat from the 
ELlertrical World, as iron or steel, surrounding the line conductor 
and supported and carried by the car. A longitudinal slot is pro- 
vided through the sheath to permit the supports of the conductor 
to pass through ; and in order to obtain the maximum effect from | 
the device, the supports are made of the same material as the | 
sheath, and flexible iron or steel brushes are fixed to the sides of | 
the slot and extend transversely across the latter to maintain the 
same constantly closed, and forming a closed magnetic circuit 
around the conductor. 

The proximity of the iron around the conductor generates, or 
rather concentrates, a heavy counter E.M.F. at the ends of the 
section of wire so surrounded, which E.M.F. is taken off by the 
contact wheels c c’ and the current conducted to the motor on the 
car. An alternating current is employed, and alternating current 
motors for the cars are preferred by the inventor, but where a 
road is already equipped with direct current motors, and it is not 
desirable to change, the alternating current on the car may be 
automatically rectified or straightened by simple well-known | 
devices, and the direct current motors used. e system, it is | 
claimed, is adapted equally well for underground and overhead 
systems, and permits of operating the cars in series without break- 
iny the circuit in any part. 




















CLEANING GAUGE GLASSES. CHEVALET’S GAUGE GLASS CLEANER. 





bas, we learn from Annales Industriclles, given much satis- 
| faction in practice. The wooden plug appears to be a crude 
device, but is said to answer its purpose perfectly. 


THE accompanying engraving shows an invention of M. 
Chevalet, of Troyes, for cleaning gauge glasses rendered 
cloudy by lime deposited from the water. 

A box of iron Z fitted with a stop cock Y is screwed on the 
top of the gauge fitting as shown. The box is closed by a 
wooden plug X. To clean the tube it suffices to pour some 
muriatic acid “ spirits of salt,” into the iron box, drive in 








ELECTRICAL RatLways.—The Siemens electrical railway in 
Berlin was opened this day nine years ago, and a similar line in 
Liverpool in 1887. 


—— 
<<, 


SINKING PUMP. 


Tuer sinking pump illustrated by the engraving below jc 

new form brought out by the a be be Tagintecing Coe 
pany for sinking operations of various kinds. The steam 
cylinder is 10in. diameter, the pump plungers 64in. diameter 
and the stroke in each case 16in. The steam end is of the 
maker's “‘Deane”’ pattern. The valve, however, is worked 
by the lever motion as shown, and is positive in its action 
The plungers at water-end have stuffing-boxes at the middle, 
thus making each pump single-acting; the suction passage 
connects with each plunger through their respective mer 
boxes, as also the discharge from each plunger combines into 
one common discharge pipe. It will be noticed that a cast 
iron yoke connects the steam cylinder and Pump, and also 
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that two wrought iron columns are secured in the pump 
flange, these columns passing up to the upper part of the 
machine, to which are fixed the eye bolts shown for taking 
the chain from which the whole machine is suspended. This 
method of hanging the pump relieves all the joints from 
direct strain, such as weight of pipes and water, these being 
usually taken to the surface, making the weight in some 
cases considerable. 








ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
Surveyors. — The following gentlemen having satistied the 
examiners at the examination held in London on the 18th and 19th 
ult. have been granted certificates of competency by the Council 
of the Association:—J. H. Catchpole, Hendon ; L. Gibbs, Walsall ; 
J. E. Miller, Durham ; and J. W. Wood, Rochdale. 


THE NortH-East Coast ENGINEERS AND SHIPBUILDERS’ INSTI- 
TUTION.—The closing meeting of the sixth session was held last 
Monday in the hall of the Literary and Philosophical Society, New- 
castle, Mr. F. C. Marshall, president, in the chair. The discussion 
on Mr. Bergstrom’s paper on ‘The Structural Strength of Cargo 
Steamers of Different Types,” was continued. Mr. Boyd's paper 
on “The Weight of Machinery in the Mercantile Marie,” came 
up for discussion. Mr. B, G. Nichol said shipbuilders had done 
their very utmost to show it was their intense desire to build 
structures which would carry either cargo or passengers from port 
to port in the shortest possible time, and had shown a great 
amount of ingenuity in the designs for the strength and stability 
of those structures. It was also certain that their engineers had 
shown that they were doing their very best to render their depart- 
ment as economical as possible in propelling those structures from 
port to port. Ten years hence he believed there would be as great 
an advance in engine speed as there had been in the last decade. 
The discussion was continued by Mr. R. L. Weighton, Mr. R. 
Thomson, and Mr. M‘Carthy, the author of the paper, replying, 
and thereafter receiving the thanl-s of the Institution by accla- 
mation. The ballot for the recurring vacancies in the office-bearing 
of the Institution resulted as follows:—President, Mr. Wigham 
Richardson, Neptune Works, Low Walker ; vice-presidents, Mr. 
Arthur Coote (Mosets. Hawthorn, Leslie and Co.); Mr. W. Kil- 
vington (North-eastern Marine Engine Works, Wallsend) ; and 
Mr. P. Watts me Shipyard). Council—Mr. C, Furness (ship- 
owner, West Hartlepool); Mr. Maxwell Hill (Messrs. Palmer's 
Shipbuilding Company); Mr. Johan Johnson (Messrs. J. L. 
Thompson and Co., Sunderland); Mr. J. F. Walliker (Lloyd's 
Register of Shipping, Newcastle); and Mr. Tom Westgarth 
age Westgarth and English, Middlesbrough) ; hon. treasurer, 

r. B, G. Nichols, Newcastle. Mr. Marshall took occasion to 
thank the members of the Council, and particularly the secretary, 
Mr. Duckitt, for the valuable aid given to him in the management 
of the Institution. They had all good reason to be proud of it, on 
account of the position it had attained since its formation, and 
especially during the last two years. In those two years it had 
attained solidity and a recognised position in the country, so that 





he had been proud of the position of president. 
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RIVER FRONT, REFRIGERATING WORKS, SHADWELL. 











(For description see page 34.) 
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THE THWAITE HELIOGRAPHIC PRINT 
DEVELOPING BATH. 


Tue utility and handiness of heliographic printing has now 
become almost universally re ised amongst engineers. 
The accuracy and fidelity of delineation, the rapidity and 
economy of reproduction, are all attributes that tend tomake 
the system popular. The one disadvantage is the necessity of 
some discomfort in the absorption of space and some incon- | 
venience in the drawing-office. The bath invented by Mr. 
Thwaite has been in constant use for three years, and it has 
been found, we are told, to be all that could be wished 
in compactness, in small attention required, in rapidity 


and efficiency of action, and in the small volume of water | ®t & profit. Coal mines are being worked at Kreka 
required. The prints as 

they are removed from the 

printing frame are dipped END ELEVATION SECTION FRONT ELEVATION 


endways into the bath, and 
as the unaffected and 
undissolved salts leave the 
paper or print, they simply 
and rapidly fall to the 
bottom of the bath, leaving 
the supernatant water quite 
clear. With constant use 
it is only necessary to re- 
plenish the bath with clean 
water once in three months; 
the deposited salts can easily 
be withdrawn by means of 
asmall tap placed at the 
base of the bath. 

The bath is portable, and 
occupies some 4ft. by 1ft. 
of floor space. After the 
prints are removed from the 
bath they can be hung to 
dry on the side rods; the 
superfluous solution drips 
into the side drip troughs. 
Of course, the bath, as 
shown in illustrations, is 
=. applicable for the 
simple cyanot rocess 
producing agg slasiiee 
prints or white lines on 
blue ground; but by making 
the width of frame larger 
and placing vertical par- 
titions, it can be made applicable for the more complex 
work, such as the Pellet process. 


r 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Austria-Hungary: Trade of Bosnia and Herzegovina in 
1888.—Trade is still dull in these provinces. Nearly every- 
thing coming here is of the most inferior quality, and costs 
from 20 to 30 per cent. more than it would in Austria, 
although an addition of 10 per cent. would more than cover 
freight and town dues. The consequence is that people who 
are able to do so procure what they require direct from 
Trieste, Vienna, onl elsewhere. The import trade of these 
provinces is officially estimated at £3,833,000. On account of 
the immense amount of building going on there is a great 
importation of iron goods, such as girders, hinges, labourers’ 
ools, locks, nails, &c. Manufactures of all kinds are almost 


exclusively Sfrom Austria, and are mostly of an inferior 
quality made expressly for this market. Advertisements 
and price lists of iron and other goods from England 
are being constantly received, but little is likely to result 
therefrom. Austrian and other merchants send travelling 
agents here, and English houses must do the same to success- 
fully compete with foreign manufacturers. Nearly all the 
petroleum is Russian from the refineries at Fiume. Though 
inferior to American oil, it has driven that article out of the 
market through being lower in price 1s. 11d. pergallon. The 
Bosnia Mining Company have closed the manganese mines at 
Cevljanovic, as prices were so low that they could not be worked 











ij:tttéld YW LZ 
THE THWAITE DEVELOPING BATH. 


{and Zenica. Copper mines on a limited scale are being 
worked at Majdan. The railway from Mostar to Ostrazac, a 
distance of forty-one miles, has been opened, and the further 
construction to Serajevo commenced. It will be carried over 
the watershed separating Bosnia from Herzegovina, the 
highest point reached being 2903ft. by means of a cog-wheel 
line on the Abt system, so successful in the Hartz Mountains. 
The estimated cost of the continued line, 49} miles long, and 
124 miles of which are cog.wheel line, is £458,333. The con- 
struction of carriage roads is being steadily carried on. The 
navigation of the Drina, for which several stern-wheel 
steamers have been built, and much money expended in 
clearing the river-bed of snags, does not make much pro- 
gress, and it is doubtful whether the undertaking will be 
successful. 

Austria-Hungary: Industries of Hungary.—In the con- 
struction of agricultural machinery Hungary 
gress, and gradually rendering herself independent of foreign 
manufactures. In the smaller machines, such as threshing 








| rials. 


is making pro- | 1888 increased by 60,000 tons, or 11°55 per cent. 
| contributes only 0-87 per cent. of the total coal production of 


machines of 6 or 8-horse power, the factory of the Hungarian 
State Railways is executing more orders every year. During 
1888 about £666,666 of agricultural machinery were pur- 
chased in Hungary. Of this, £458,333, or 687 per cent., was 
supplied by home factories; foreign articles diminishing by 
£41,666, or 163 per cent. under the preceding year. In the 
iron industry the results were equally satisfactory. The 
Hungarian export to the Lower Danube countries is increasing 
and is able to compete with that of Belgium and Germany. 
The rolling mills were actively employed in executing 
numerous orders for rails, and the activity of the building 
trade'in the capital created ja great demand for iron mate- 
Metal plates were in great request, and steel plates, 
formerly entirely imported 
from abroad, are produced 
of excellent quality in the 
works of Altsohl, Brezova, 
Nadasd, and  Reschitza. 
The ironfoundries of Ganz 
and Co. were well employed. 
Their works at the capital, 
Leobersdorf, and Ratibar 
turned out work in 1888 to 
the value of £603,474, com- 
prising 3469 tons machinery 
280 tons building materials, 
70 tons metal castings, 
21 turbines of 1941-horse 
power, 9 steam engines of 
1100-horse power, 1596 rail- 
way carriages and wagons, 
15 turntables, 2573 railway 
points and switches, 24,534 
chilled wheels for railway 
trucks and tramcars. The 
ironfoundry and machine 
factory of Schlick and Co. 
had a satisfactory year, 
receiving large orders, 
especially for bridges and 
iron building. The agri- 
cultural machinery depart- 
ment was well patronised. 
The electric lighting works 
of Ganz and Co., Buda- 


Pesth, had a _ success- 
ful year, and executed 
orders for 108 electric 
lighting apparatus, with 560 are lights and 54,000 glow 
lights; of these 27 were for Hungary, 23 for Spain, 15 


for Austria, 12 for France, 10 for Italy, 5 for Australia, 


| 4 for Germany, 4 for South America, 3 for Russia. They 
| have also contracted for electric lighting in Barcelona, 


Lucerne, Monte Carlo, Montevideo, Moscow, Nice, Rome, 
Valencia. In Buda-Pesth many private and public establish- 
ments are lighted by electricity, and an electric tramway has 
been in use for some time with good results. Temesvar is pro- 
gressing in the matter of electric lighting, which is not only 
employed in the streets, but the Anglo-American Brush 
Company, have ordered dynamos from Ganz, and Company, 
to ca out the numerous orders received for lighting 
private dwellings. The mining industry has not progressed 
much, the value of the production having increased since 
1880 by but £202,022, or 13-05 per cent. Imports of coal in 
Hungary 


the world, but this insignificant proportion could be improved, 
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as a source of considerable wealth is unnecessarily neglected. 
The length of the railways open for traffic on March 3lst, 
1889, was 6699 miles. The receipts for 1888 showed an 
increase of £605,273, or 11:15 per cent. over 1887, a progres- 
sive and satisfactory result. With the construction of more 
branch lines and the further development of the traffic on the 
direct lines to Constantinople and Salonica, it is hoped that 
the progress will be maintained. The river navigation is 
being more carefully attended to, and the three most impor- 
tant waterways, the Danube, Save and Theiss, are being more 
utilised as means of communication, and it is hoped that the 
improvement of the river navigation will have a stimulating 
effect on Hungarian trade. Concessions are made by the 
State to all manufacturers of articles not made in Hungary. 
They will be exempt from house and income taxes until the 
end of 1895, and from all Communal or Commercial Chamber 
taxes, also from the taxes on the purchase and conveyance 
of factory grounds, and from the taxes on the creation of new 
joint stock companies and the issue of shares. The Govern- 
ment makes all possible concessions in regard to the gratui- 
tous cession of ground, and as to transport on the State rail- 
ways. Concessions are made to the following factories, either 
existing or that may be erected in future:—Brass and brass 
plates, composite metal wares, electro-dynamical construc- 
tions, iron pots, machines for making boilers, steam engines 
and tools, power machines, weapons, wire and wire tacks, 
zine and zinc plates. Expert inquiry on the spot must neces- 
sarily be a preliminary step to any intention to embark on 
undertakings in Hungary. 

Bulgaria: Trade of Philippolis in 1888.— Imports into 
Philippolis decreased by £136,786, or 17 per cent. under 1887. 
British imports by £114,990, or 33-05 per cent., and in pro- 
portion of the whole from 43:3 to 35-15 per cent., owing to 
impaired credit—the Ottoman Bank having almost entirely 
ceased to furnish credit to local business houses—to there not 
having been any agricultural machinery or railway material 
imported during the year, and the injurious effects of the 
Anglo-Turkish tariff of 1861, which is still in force in Bulgaria 
for British goods. 

Russia: Grain elevators —The United States Vice-Consul 
at Moscow reports:—‘‘ An attempt is being made to remedy 
the losses suffered by the grain growers of this country owing 
to the want of adequate means of storage and transport. The 
proposed remedy is the erection and working of elevators. 
The South-Western and the Riasan-Kosloff railways have been 
empowered to erect fourteen elevators along their respective 
lines. The intention of the Government is to leave the work- 
ing of the elevators to the railways, but not to the exclusion 
of similar undertakings by municipalities, public bodies, and 
private individuals.” The British Consul-General at Odessa 
in @ report on agriculture in Southern Russia observes: The 
principal elevator on the South-Western Railway will be two 
miles outside Odessa, capable of containing 115,500 quarters, 
and is to cost £50,000. At Polonnoye in Volhynia, Popelnaya 
in Kiev, Kryjopol and Proskurov in Podolia, Pyrlitsa in Bess- 
arabia, Choubovka and Novoukriinka in Cherson, grain pro- 
ducing centres, will be erected small elevators capable of con- 
taining 1800 quarters each. The charges for carriage from 
and to the wagons, storage, ventilation, weighing and remov- 
ing the grain are 7d. per quarter the first month, and half 
that amount afterwards. The above accommodation is 
insufficient for the needs of Odessa. What was required was 
an elevator of American proportions erected on the quay, into 
which grain could be received from the ship’s hold and wagons, 
but the Government would not face the expense. 

Russia: Trade of Helsingfors in 1888.—The year was a 
prosperous one. Imports increased by £106,382. Agricultu- 
ral and other machinery amounted to £51,312. Iron and 
steel goods, chiefly hardware, rails, roofing and tubes, to 
£82,856. The number of British vessels visiting the port 
continued to increase in spite of the growing competition of 
local shipowners. There was a decided increase in British 
trade, and we have regained much of our lost ground. 
English firms give more attention to Finland than formerly, 
with satisfactory results, but there is still room for showing 
more enterprise. The population of Helsingfors is very 
rapidly increasing, necessitating the construction of many 
new public and private buildings, many of which are of 
great size. In these new edifices the most improved 
machinery, iron beams, girders, &c., are extensively used. 
German houses got most of the orders, which could be exe- 
cuted as cheaply and well by our makers. The State rail- 
ways showed a great increase in receipts over 1887, and new 
lines were commenced in several directions, which will open 
many markets to both home and foreign trade. 








THE CONVERSAZIONE OF THE ROYAL SOCIETY. 





On Wednesday night, at a conversazione of the Royal 
Society, at Burlington House, Sir G. G. Stokes, Bart., the 
president of the Society, received the members and their 
friends. The Archbishop of Canterbury was among those 


resent. 

Mr. Shelford Bidwell, whose work in the scientific world is 
marked by much experiment and little talk, demonstrated 
the “ Electrification of a Steam Jet.” The shadow of asmall 
jet of steam cast upon a white wall, is, under ordinary con- 
ditions, of feeble intensity and of a neutral grey tint. “But if 
the steam is electrified, the density of the shadow is at once 
greatly increased, and it assumes a peculiar orange brown 
hue. The electrical discharge appears to promote coalescence 
of the exceedingly minute particles of water contained in the 
jet, thus forming drops large enough to obstruct the more 
refrangible rays of light. Mr. Bidwell suggested that this 
experiment may help to explain the intense darkness, often 
tempered by a lurid yellow glow, which is characteristic of 
thunderclouds. 

Mr. C. V. Boys, who at a previous conversazione enter- 
tained and instructed the observers by doing wonderful 
things with soap bubbles, as published at the time in these 
pages, last Wednesday showed apparatus by which he had 
taken photographs of the electric spark, at the rate of from 
eighty to one hundred photographs per second. The 
apparatus consisted of six lenses mounted near the circum- 
ference of a disc, which disc was by multiplying gear driven 
with excessive velocity. 

Mr. Walter G. Gregory exhibited an electric radiation 
meter, for obtaining quantitative measurements of the 
intensity of the radiations emitted by an electric oscillator. 
Its action is based on measuring the increase of length of a 
stretched wire, or strip of metal, when heated by the currents 
induced in it by the rapidly varying field of force. In the 
instrument exhibited the elongation of a fine platinum wire 
is shown by attaching to one end of it a fine helical spring 
made by winding a thin metallic ribbon round a cylinder. 


As the wire extends the spring rotates, and the motion is 
further magnified by a small mirror, which reflects the 
image of a wire on a scale. The oscillator is of the usual 
type, and is worked by an induction coil and four accumu- 


lators, the latter kindly lent by the Electric Construction | 


Corporation. 

Professor W. C. Roberts-Austen gave an experimental illus- 
tration of the recent investigations of M. Osmond on mole- 
cular changes which take place during the cooling of iron and 
steel. In the case of mild steel, containing 0-5 per cent. of 
carbon, as it cools down from a temperature of 1100 deg. C., 


two points may be observed at which heat is evolved. The: 


first of these occurs at 750 deg. C., and marks the change of 
8—or hard—iron to a—or soft—iron. The second evolution 
of heat is observed at 660 deg., and it is due toa change in 
the relation of the carbon and iron. M. Osmond, in continu- 
ing an investigation made by Mr. Roberts-Austen, has shown 
that the presence in iron of elements with small atomic 
volumes retards the change of 8 to a iron, and conversely 
elements having large atomic volumes hasten the change. 

Mr. W. B. Croft exhibited some breath figures, showing 
that polished surfaces placed near to bodies in low relief often 
take an impression of the detail, which is made visible by 
breathing upon the surface. The period of exposure varies in 
different circumstances. (1) A coin is lightly pressed on a 
freshly split surface of mica for thirty seconds; the mica 
takes a breath figure of the detail of the coin. (2) Paper 
printed upon one side has lain for ten hours between two 
plates of glass; the print appears in white letters on both. 
Part of this phenomenon, although not with print, was 
noticed by Moser in 1840. (3) Sometimes the print appears 
in black letters; the same impression may change from white 
to black. (4) Coins are put on the two sides of a piece of 
glass and electrified for two minutes; each side has a perfect 
impression of that side of the coin which faced it. An 
electrotype plate may be reproduced in a similar way. These 
effects were partly indicated by Karstens in 1840. (5) An 
electric spark is sent across glass. Five superposed bands 
appear, black and white, of decreasing breadths, as well as 
three permanent scars. Riess, 1840. (6) The microscope 
shows water particles over the whole surface, larger or smaller 
as the effect is black or white. . 

Professor Thorpe and Mr. Tutton exhibited a specimen of 
phosphorous oxide and apparatus for preparing the same. 
This substance has been shown by the exhibitors to be repre- 
sented by the formula P,O,. Itcrystallises in monoclinic prisms 
melting at 22 deg. 5, and boils in an atmosphere of nitrogen 
or carbon dioxide at 173 deg. Cold water dissolves it with 
extreme slowness, forming phosphorous acid. With hot water, 
strong caustic alkalies, chlorine, bromine and alcohol it reacts 
with greatenergy, generally withinflammation. Oxygenslowly 
converts it atordinary temperatures into phosphoric oxide, and 
under diminished pressure the combination is attended with 
a faint luminous glow, similar to that observed in case of 
phosphorus. No ozone, however, is formed. At slightly 
higher temperatures the oxidation is brought about instantly 
with production of flame. Phosphorous oxide possesses the 
smell usually attributed to phosphorus, and which is identical 
with that noticed in match manufactories. It is highly 
probable, as Schénbein surmised, that the element phosphorus 
is without smell, and that the smell ordinarily perceived is 
due to a mixture of ozone and phosphorous oxide. Phos- 
phorous oxide is highly poisonous, and it is not improbable 
that phosphorus necrosis is caused by this substance. 

Mr. Killingworth Hedges exhibited a Gramme dynamo 
worked as a motor, fitted with bearings of a new carbon com- 
position, which does not require oil for lubrication. He also 
exhibited a Vortex speed indicator, driven by the above, fitted 
with oilless bearings. 

Dr. J. H. Gladstone exhibited specimens illustrating 
ancient copper and bronze from Egypt and Assyria. The 
collection consists of borings from tools found by Mr. 
Flinders Petrie, at Kahun, in Egypt, and which belong to the 
XII. Dynasty—about B.c. 2500; also from other tools found 
at Gorub, which belong to the XVIII. Dynasty—about 
B.c. 1200. There are also fragments of Egyptian bronze 
figures from Bubastis, and of Assyrian bronze from the gates 
of the Palace of Shalmanezer II., at Balawat—about B.c. 840; 
as well as two pieces of slag from the old copper mines of the 
Sinaitic Peninsula, which were worked by the Egyptians in 
very early times, and discontinued after the XVIII. Dynasty. 
The principal point illustrated is the fact that the earliest 
metal implements were of copper, containing a very little 
arsenic and tin probably as accidental impurities, and that 
afterwards tin was added to the copper in increasing propor- 
tions with the object of producing a hard alloy. 








INSTITUTE OF MARINE ENGINEERS. 





A MEETING of the Institute of Marine Engineers was held on 

Tuesday evening, April 29th, presided over by Mr. W. G. Manuel, 
president, who, after a few remarks on the importance of marine 
engine governors, introduced Mr. J. D. Churchill as a member 
of the Institute well qualified to read a paper on this subject. At 
a previous meeting of the Institute, when the question of marine 
engine governors was discussed, Mr. Churchill had been desired to 
prepare a paper on his own special governor and compound 
=—— He had done so, and the chairman called upon him to 
read it. 
Mr. Churchill, previous to reading his paper, remarked on the 
recent unfortunate accident to the City of Paris, quoting some of 
the opinions expressed in scientific papers on the subject, and com- 
menting on the extent of the disaster. 

The paper described the principle on which the Churchill 
governor is constructed, and by the aid of several diagrams explained 
in detail the attachment fitted to compound, triple or quadruple 
engines. It was urged that as by far the larger percentage of break 
downs occur in fine weather, or in weather which cannot be 
described as rough, the necessity for having a governor attached to 
the engines always in operation became apparent. 

By having such a governor fitted, risks of damage to the rest of 
the machinery, in the event of a breakdown to one portion, were 
reduced to a minimum. Cases were cited where, on account of 
shafts breaking and the engines, relieved of the load of driving the 
propeller through the water, increased in speed and caused serious 
damage; whereas had a gevernor been fitted in continuous action, 
the racing of the engines and subsequent damage would have been 
prevented. It was pointed out that generally the governor fitted 
to a marine engine is too small, and placed in such a position that 
it is difficult to keep it fit for service ; this being enhanced by the 
way in which the connecting rods and gear are fitted. All these 
points were held to be indicative of the necessity that exists for 
more prominence to be given to this important adjunct to the 
driving machinery of steamships. 

The discussion, which was entered into by a large proportion of 
members—who were present in good force—was of a lively cha- 


racter, and well sustained by Messrs. J. McFarlane Gray, W. Smith, 
H. W. White, C. Hudson, J. H. Thompson, 8. C. Sage, R. Leslie, 
J.G. Hawthorn, J. W. Dimmock, and others, and some remarksfrom 





a member in Queensland were also read by the hon, secretary, Mr. 





———= 
J. Adamson, in the coursa of which he gave his experie 
kinds of governors, and especially of the style ‘adopted in near 
and connecting them. In the course of the discussion the rem: me 
all tended to show that as a rule the governor and connectin, — 
does not receive that attention which its importance warrant. pid 
sidering that in the event of a breakdown to some portion of the 
machinery, resulting in the engines racing away, a good govern ed 
may be the means of saving the engines themselves from a serious 
mishap, and the ship from partial or total disablement, 7 
One or two of the speakers spoke very highly of the Churchill 
governor, which in their experience had been found to give excellent 
results in practice. It was remarked, very forcibly, that th 
governor was frequently badly fitted, and p so that it bn 
positively dangerous to attempt to get it into gear when it becam 
necessary to use it in bad weather; thus, when the governor belt 
is designed to run close to the engine-room bulkhead, and jt i 
necessary for the engineers to go below the platform into the bil bo 
to — the belt on the pulley, it becomes a task both of difficult 
and no small danger to life and limb, It was urged that the atten, 
tion of those responsible for supplying and fitting governors should 
be called to the too general lack of supervision in respect to the 


-| proper size required for the indicated horse-power of the engine 
’ 


the arrangement as to position and connecting gear, and the pro- 
portional strength of the connections. Several facts were mentioned 
in the course of the discussion which amply justified what was 


votes of thanks were proposed and seconded to Mr. Churchill 
for his paper, by Messrs. J. 8. Rowe and R. Leslie, and to the 
pepe by Messrs. H. W. White and C. Hudson ; these were 
eartily accorded, when the proceedings terminated by intimations 
from the hon. sec. that at 7.30 on the following Tuesday, May éth, 
Mr. R. E, Compton would give the first lecture on ‘ Practical 
ee and the second lecture on the same subject, on 
Tuesday, May 20th; while on May 13th Mr. D. Phillips, well. 
known in connection with the investigation of corrosion in boilers 
had arranged to read his paper on the “Corrosion of Iron and 
Steel.” It was further announced that Mr. McFarlane Gray's 
lectures on “Electricity” would be given during the second half 
of the session, 





At the meeting held on Tuesday evening, May 6th, the president 
Mr. G. W. Manuel, in the chair, a paper was read on “Electrical 
Engineering,” by Mr. R. E. Crompton—hon. member. Previous 
to entering upon his paper and lecture, the author described how 
he was led to turn his attention to electrical engineering twelve or 
thirteen years ago, and gave a brief and interesting account of the 

hich had been made from that time, both in respect to 
on the subject and the practical development of the 
trade until its present stage, when 94 per cent. of power can be 
utilised, the remaining 6 per cent. only being lost in the course of 
transmission. The lecture was illustrated by means of several 
large diagrams descriptive of the various leading details of the 
generator, each being described in turn and dwelt upon, the diffi- 
culties which had to be overcome in the process of manufacture 
and in the direction of approaching perfection were also pointed 
out. The description given of the armature, its service, the mode 
of winding, the wires and the improvements which have been 
effected in connection with the whole, were interesting and 
useful to those who have charge of electrical machinery, and 
to such as those who composed the audience. The commu- 
tator was noted very specially, and all its details described 
in the same clear and concise style as the other parts of the 
machines, but being more subject to wear and tear, and consequent 
closer attention and overhaul, it was dwelt upon more particularly, 
At the close of the lecture several questions were put and answered 
by Mr. Crompton. Mr. McFarlane Gray gave a brief indication of 
the direction in which his own inquiries were being pushed towards 
establishing a theory to account for the phenomena in connection 
with electricity. Votes of thanks were proposed to the author of 
the paper, and to the chairman, by Messrs, Rowe and J. D, 
Churchill and Messrs. D. Phillips and Smith respectively. These 
were duly responded to, and the meeting concluded with the 
announcement made 5! the honorary secretary, that on Tuesday, 
May 13th, a paper by Mr. D. Phillips would be read on the ‘ Com- 
parative Corrosion of Iron and Steel Plates,” giving the results of a 
series of experiments which had been carried on by the author 
during the past eight to ten years. On Tuesday, May 20th, Mr. 
Crompton had agreed to give a second paper and lecture on “‘Elec- 
trical Engineering” in continuation of the one already delivered, 
but in addition to the wall diagrams, samples of the details of the 
machines would be exhibited, and on Tuesday, May 27th, a paper 
on “‘ Ventilation,” by Mr. D. G. Hoey, would be read, 


+ + 











MANSFIELD WATER SuppLy.—A special meeting of the Mans- 
field Improvement Commissioners was held on the 13th inst. at the 
Town Hall, Mr. G. H, Hibbert presiding, to consider a report from 
the Water Committee with reference to the supply of water to the 
town, which will necessitate the construction of new works, and 
on the proposition of Mr. Barringer, seconded by Mr, James, it 
was resolved, ‘‘ That Mr. George Hodson, M. Inst. C.E., F.G.S., 
of Westminster, be employed as engineer in the work of securing a 
proper water supply to the town, at a commission of 5 per cent. 
upon the cost of the works, together with actual travelling expenscs, 
and not exceeding £25 for preliminary charges, including thcse 
already incurred.” 

ITaLIAN TorPEDO CaTcHERs. —The following information has 
been supplied to us by a trustworthy correspondent, but we do not 
guarantee its accuracy; the statement that a horse-power has 
been got for ‘68 kilos of eoal puts some stress on our faith in the 
accuracy of the official report. His excellency the Italian Minister 
of Marine, Mr. Brin, has designed a new class of torpedo cruisers, 
which bave been built under the direction of Mr. Miketi, at Castel- 
lamare. The dimensions of these vessels are—length, 75 metres ; 
breadth, 7°8 metres ; displacement fully equipped, 840 tons. They 
represent the latest type and best design of torpedo catchers, 
which will be of great service both in time of peace and war. They 
are armed with several torpedo tubes and a number of quick-firing 
guns. There are two sets of Schichau’s system triple expansion 
engines furnished with steam power from four locomotive boilers, 
also of Schichau’s system, working at twelve atmos heres pressure. 
They work with Schichau’s patent forced draught arrangement, 
which allows the stokers to work with open stokeholds, and which 
prevents the boilers from getting spoiled in the event of the 
steam pressure being suddenly raised or lowered according to the 
desire of the “i. The conditions of the contract for the 
engines were :—(1) That they should indicate 4000-horse power 
during a continuous run of three hours under forced draught, with 
& maximum consumption of coal of 11 kilos. per indicated horse- 
power per hour ; (2) during a twenty-four hours, run with natural 
draught, to indicate 2000-horse power, with a maximum 
sonepnesion of coal of 0°9 l-ilos. per indicated horse-power per 
hour. Heavy penalties, as wellas premiums for respectively exceed- 
ing or reducing these conditions, were stipulated in the contract. 
The trial of the first vessel of this type, the Partenope, took place 
the other day, the engines giving the following results :—(1) During 
the three hours’ trial under forced draught, the engines indicated 
during the whole of the time 4150 to 4200-horse power, with a 
consumption of coal of 0°95 kilos. per indicated horse-power per 
hour, e air pressure under the fire-bars of the boilers was equal 
to a water column of between 40 to 50mm. high, whereas the 
conditions of the contract allowed for a pressure equal to a column 
of water up to 100mm. (2) At the second run with natural 
draught the engines indicated during the twenty-four hours 
between 2200 and 2300-horse power, with a consumption of coal of 
0°68 kilos. per indicated horse-power per hour. The trial trips 
were made in rather bad weather between Naples and Messina, the 
ship and the engines behaving admirably, and to the great satie 
faction of the Italian officers, 
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We now come to drawing F, 71, plan and side elevation 
of engines and longitudinal section of boiler—reproduced 
on page 402. This is the original boiler, similar to that 
chown in the arrangement as carried out, already pub- | 
jished, while the guide wheels, instead of slide blocks for 
the high-pressure ceylin- 
ders, and the old type 
of excentric rod will be 
noticed. Instead of either 
slide block or guide wheel 
for the low-pressure eylin- 
der, the drawing shows 
q very neat parallel mo- 
tion, exactly the same 
arrangement as 18 now 
used in Richard's indica- 
tor. This drawing should 
be read with the cross- 
cection of the paddle- 
shaft — reproduced _on 
page 932 of No. 1786— 
and in the description of 
which there is a slight 
confusion owing to there 
being no plan showing 
the lines along which the 
section was taken. Here 
we have the two high- 
pressure cylinders on 


THE TRON AND STEEL INSTITUTE, 

Tue short morning sitting on the second day of the 
late meeting was devoted to a group of papers of consi- 
derably greater interest than those read on the previous 
day. First among these was a paper on “ Aluminium 
in Carburetted Iron,” by Mr. W. J. Keep, of Detroit. 
The general effect is to soften iron, whether the latter 
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deck, in which the steam 
was used expansively, and 
the low-pressure cylinder 
in the hold, drawn in 
their relative positions, 
with the gear through 
which they worked to- 
gether. ‘The receiver 
between the high and 
low-pressure engines is 
also shown. In fact, all 
the elements are here to 
prove that the Hercules 
was provided with true 
compound engines. This 
drawing is not dated, it 
is true; but it shows a 
general arrangement simi- 
lar to that in the drawing 
made on board by $. A. 
Heucke in 1830, which, 
with the attested date, 
was reproduced as a sup- 
plement to our issue of 
2ist March. Even sup- 
posing that drawing was , 
dated on the last day of 
the year 1830, it must 
have taken many weeks 
to make from actual 
measurement and to ink 
in. Before that, there 
was the execution of the 





















































work, which must have 
taken nearly a year, even 
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though pushed forward 
as fast as possible, in 
accordance with Roent- 
gen’s general order, which we now reproduce fac- 
simile. The original reads thus:—‘“ Het werk van de 
Herkules moet so veel mogelijk bespoedigt worden op 
dar dit schip weer in’t water kan gelaten worden 26 Juni | 
1829 G.M.R.”—which being translated means: ‘“ The 
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F. 9.—LOW-PRESSURE 


work of the Hercules must be pushed on as fast as | 
possible so that the vessel may be launched.” Then the | 
working drawings must have been made before that; and 

there 1s the date of the low-pressure cylinder drawing, 

3st January, 1829. 

Ve have utilised a vacant space in F. 71 for repro- 
dueing a detail, I’. 60, the “large stop valve for Hercules 
on the refrigerator,” as written thereon. We also re- 
produce above F. 9,a slightly different version of the 
arrangement of low-pressure cylinder and gear. This 
Was probably a project superseded by F. 71, because the 
pitch of the teeth is figured on as 8}in., which does not 
agree with either that of the ‘new wheels” passed by 
Roentgen, or with that of the old, as stated in a note. 
We might have reproduced more detai) drawings of the 
Hercules engines, including the crank and a frame for the 
low-pressure cylinder, and F. 3, the first project for com- 
pounding, which was not carried out; but we consider 
that we have abundantly substantiated the satement made 
in the first article, that the Hercules was actually com- 


pounded so as to be running in 1829, more than sixty 
years ago, 
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CYLINDER, GEAR AND AIR-PUMP OF HERCULES. 
contains carbon or not. A Robert Bessemer metal, 


said to be substantially pure iron, when alloyed with 
2°45 per cent. of aluminium melted nearly as easily as 


siders that if it could be substituted for silicon without 
much increase in cost, the metal would be better for 
most uses. With soft iron and steel, however, he con- 
siders that it may, even at the present comparatively 
high price of 8s. 4d. per pound for 94 per cent. purity, be 
used with great advantage. 

- This communication brought on a discussion of some 
interest. Mr. James Riley gave a somewhat unfavour- 
able account of his experience with aluminium, which he 
had not as yet found to be advantageously applicable to 
the improvement of mild steel in very large masses. 
There seemed to be considerable difficulty in obtaining 
uniform action throughout a large charge, aluminium not 
being so enduring for the purpose as silico spiegel. It 
was, however, useful in promoting union between iron 
and other metals which did not unite readily under ordi- 
nary circumstances. For instance, copper and nickel 
may be easily alloyed with iron when a small amount of 
aluminium is added. Mr. E. Riley called attention to 
the earlier experiments of Faraday and Stoddart, who 
found alaminium in some quantity in steel, and, though 
the results had been questioned by the late Dr. Perey 
and others, they seem to be verified by those of later 
experimentalists, an opinion that was supported by 
Mr. Alfred Allen. Mr. Hadfield brought forward some 


| interesting results of experiments in the same direction 


as those of Mr. Keep. One of these was an alloy of 
95 per cent. of iron and 5 of aluminium with only 0°1 of 
carbon, which had a brilliant platy crystalline fracture, 
resembling that of antimony; while the second showed 
the result of adding 1} per cent. of aluminium to 2 


| typical spiegel, whereby the latter is converted into a 
| substance resembling a close-grained foundry iron, not- 
| withstanding the presence of 19 per cent. of manganese. 


This formed a very striking illustration to the paper. 
Mr. Galbraith brought forward two communications, 


one on certain chemical phenomena in the manufacture 


of steel, and the second on the estimation of phosphorus 
in the basic Siemens bath. The former dealt with certain 


| difficulties experienced in the basic process, whether in 
| the converter or the open-hearth furnace, when the slags 
| are allowed to become too highly charged with ferrous 
| oxide, the metal in such cases being difficult to teem and 


to keep quiet in the moulds. The remedy for this seems 
to be working with an excess of lime, and to insure exact 
carburation, the finished charge, after the addition of 


| some ferro-manganese, but with a minimum of carbon, is 
| teemed into a ladle with a large nozzle, and thence into 


a second, being allowed to flow until the basic slag begins 
to come. In this second ladle the recarburising is 
effected with the necessary alloys, and at the same time 
some silicious slag similar to that of the ordinary Siemens 
bath is added. This removes any oxides taken up by 


| the metal, which may then be made as hard or soft as 


required. Mr. Gilchrist, in the discussion, called atten- 
tion to the practice now adopted in Germany of filtering 
the metal through a bed of charcoal before cooling in 
order to introduce carbon without any other foreign 
substance. This is said to work well. 

Mr. Galbraith's second paper described a rapid method 
of determining phosphorus in steel by the molybdate 
method, the amount of the precipitate being estimated 


| by the opalescence communicated to the solution by 


comparison with similar solutions of known composition, 
varying from 0:01 to 0°10 per cent. of phosphorus. This 
method seems likely to be of value in controlling the 
results of open hearth working, and although it would 
scarcely be possible to intercept a basic Bessemer blow 
for a sufficient length of time to complete the test before 
pouring, it might be tested as soon as completed, so that 
any undue amount of phosphorus in the heat may be 
detected at once, and before the next blow comes on. 
The few words that were spoken in discussion were 


cast iron, and made good castings in an ordinary green generally favourable to the method. 


sand mould, while at the same time it was readily welded, 
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could be bent nearly double cold after forging, and had a 
fine grained fracture like that of best steel. In white 
cast iron the action of aluminium seems to be similar to 
that of silver, the total amount of carbon being diminished, 
while a portion of the remainder is changed into graphite. 
This latter change reduces the brittleness, and thus 
increases the strength of the metal, the hardness being 
diminished while the rigidity or stifiness as well as the 
elasticity are increased... With grey cast iron of the 
highest carbon contents, aluminium diminishes total 
carbon by throwing out graphite, and also decreasing 
combined carbon, and therefore improves the metal as a 
structural material. Where castings are required to 
contain a maximum of combined carbon, the use of alu- 
minium is, of course, prejudicial, as seems, according to 
the author, to have been proved in a rather unpleasant 
manner by a maker of malleable castings in the United 
States, who added aluminium to a batch of castings, and 
“thereupon turned the whole contents of one of his 
furnaces into grey iron, and became convinced that he 
did not need it.” Mr. Keep, without advocating the use 
of aluminium in east iron under existing conditions, con- 





The last paper, on the “ Rollet Process,” was read to a 
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small and continuously diminishing audience. This 
process, which is in use in some of the steelworks of the 
Loire, has for its object the improvement of good pig 
iron such as that of Corsica, by subjecting it to a refining 
process in a cupola with limestone, iron ore, and fluor 
spar, with the result of producing a metal comparable te 
the highest class of Swedish cast iron. The furnace used 
is a cupola, water-jacketted, with a bottom lining of 
magnesia. It has three rows of tuyeres, the lower one 
being enclosed in a manner resembling the older furnaces 
of the late Mr. Parry. Hot blast is used in order to keep 
the slag, which is very refractory, properly placed. T’rom 
50 to 75 tons are run through the furnace in twenty-four 
hours ; sulphur in the metal being removed to the extent 
of 99 per cent., and phosphorus to 80 or 85, and excep- 
tionally 90 per cent. It was not stated, however, how 
large an amount of these substances might be originally 
present. We believe it is only applicable to the improve- 
ment of pig iron of moderately good quality. At the 
close of the paper the customary vote of thanks were 
passed, and the meeting adjourned shortly after mid-day, 
to meet again in October next in the United States, 
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FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


IS8.—Madame Boyveau, Rue de la Banque. 
eae LIN.—ASHER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Grroip and Co., Booksellers, 
LEIPSIC.—A. TwietMeyER, Bookseller, 

NEW YORK.—IvternationaL News Company, 88 and 85, 
Duane-street. 


PUBLISHER'S NOTICE. 


* * With this week’s number is issued as a Supplement a Two-page 
Prtontront a View of Engine and Compressor Room of 150 tons 
Tee-making Plant. ast! ony og issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it, 


FORTH BRIDGE. 


led copies (suitable for framing) of the Four-page Engraving 
* 7 cmp BRIDGE, issued Su our Spectal” Number of 
| ha 13th last, can be had, price 1s., post free. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Yy icata 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we And it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, muat, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

B. A. T.—The invention 18 ingenious, and we believe would work well in 
practice. We can say nothing as to ita novelty. Before spending any 
money on it, you ough? to make a search among the filter press patents. 











RHONE MILLS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers tell me where I can 
about floating mill wheels, or the floating mills on the Rhone and other 
continental rivers ? HypRavtic, 
Edinburgh, May 8th. 


t any information 
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Bolton, Lancashire, WiLL1AM INats, C.E., in his 55th year. 
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THE CARLISLE ACCIDENT. 


CoLonkEL Ricn’s report to the Board of Trade on the 
Carlisle accident has just been made public. It is in 
many respects a remarkable document, certain to evoke a 
good deal of criticism. Although the accident occurred 
as recently as the 4th of March, it is worth while to 
refresh our readers’ memory by re-stating what took 
place. On the day just named, about three o'clock 
in the morning, the engine driver lost control of the 
8 p.m., Euston to the North, train as it approached 
Carlisle, after running down Shap incline. It rushed 
through the station and came into collision with a Cale- 
donian engine waiting to take it on from Carlisle 
over the Scotch lines. The London and North-Western 
engine and tender were damaged. ‘ihe second vehicle in 
the train, a heavy sleeping car, was driven into the first, 
a third-class. These two vehicles and two others behind 
them left the rails; four passengers were killed and eleven 
injured, as well as the drivers and firemen of both engines. 
The inquiry into the circumstances of the catastrophe was 
two-fold in its character. There was a coroner’s inquest 
and a Board of Trade investigation. Colonel Rich was 
called as an assistant by the coroner, and took a very pro- 
minent part in the proceedings at the inquest. The part 
which he played was not altogether judicial, nor was it 
marked by any special reticence concerning his 
opinions. The question to be settled was, Why or how 
did the driver lose control of the train? As will be seen 
further on, Colonel Rich held that the driver was in 
fault. Curiously enough, in nearly all the cases of acci- 
dent investigated by Colonel Rich the driver is to blame, 
according to his reports. Of course this is purely a 
coincidence. In the present case, however, we think 
that Colonel Rich’s decision is not remarkable for that 
acumen which usually distinguishes his verdicts. The 
history of the journey of the ill-fated train has already 
been recorded in our columns. It was in charge at dif- 
ferent times of two drivers. The first could not get the 
brakes off, and the second could not get them on. They 
were both skilful, steady men, but the brakes were too 
much for them. 

The London and North-Western Railway Company 
has, we think, tried more continuous brakes than any 
other company in the kingdom. The last brake in favour 
on the line is excessively ingenious. It is an automatic 
vacuum brake, which by the aid of five way cocks under 
the coaches, can be worked simple vacuum if necessary. 
We are not familiar with the minute details of the brake ; 
indeed, we believe that that knowledge is confined to a 
few. But it seems, according to Colonel Rich, that 
the driver on the foot-plate can, without the aid of 
the five-way cocks on the carriages, make the brake 
either automatic vacuum, or simple vacuum. How 
we do not pretend to understand. Under the circum- 
stances the five-way cocks appear to be superfluities. 
For the rest the construction of the brake is very 
similar to that of all other automatic vacuum brakes. 
There is a piston in a cylinder, and there is the ball valve 
concerning which the curious legal question was raised 
some few years ago, in a trial, as to whether or nota 
carriage infringed a patent if it was running down hill 
and did not infringe it if it was running up hill. It will be 
understood that, when working automatic, a vacuum is 
made in the brake cylinder at both sides of the pistons. 
This is created in the first instance by a large ejector on the 
engine, and after about 18in. of vacuum have been 
obtained, the small ejector is used continuously to 
extract air which would otherwise leak in. If air leaks 
into the train pipe, or the pipe is broken, or the valves in 
it provided for the purpose are opened, air will rush in, 
drive the ball valve up an incline to its seat, and the air 
will then have access to one side of the brake pistons 
only, and the blocks will be applied. When the train is 
worked with simple vacuum, air is admitted to the cylin- 
ders to begin with, and when the driver wants to put the 
blocks on, he opens his large ejector and establishes a 
vacuum at one end of all the cylinders, when the brakes 
go on as before. It will be seen that if the small ejector 
does not do its work properly, the brakes will leak on, 
provided the air comes in fast enough to send the ball 
valves home to their seats. If, however, the leakage is 





slow, the valves will not close, and then the vacuum will be 
spoiled at both sidesof the pistons, and the brake will become 
inoperative when wanted. Nor is it necessary that the 
driver should know that this had happened, because his 
gauge might still register a good vacuum, provided any 
obstruction existed between the small ejector and the 
train. The night of the 4th of March was very cold, 
and when the train was being made up at Euston the 
carriage examiner found that he could not get the brake 
to actonavan. This van was at the time the seventh 
vehicle from the engine and the fourth from the tail of 
the train; there was ice on the cylinder, air pipe, and 
five-way cock under the floor of the van, which was 
caused by the splashed water from the engine water- 
troughs having frozen; and the assistant examiner pro- 
ceeded to thaw it by burning some oiled waste under the 
five-way cock and air pipe. The brake blocks were not 
touching the wheels at the time. After the heat was 
applied for about a minute and a-half the gauge acted, 
and the train started, but before it reached Tring it was 
stopped by the Tring signalman, who had received a 
message from the signalman in North Church cabin, to 
“stop and examine train.”” When the train stopped at 
Tring, the wheels of the Gourock van were found to be red- 
hot and jammed by the brake blocks, which could not be 
got off, so it was arranged to leave the van in the siding at 
Tring. Nevertheless, Colonel Rich says :—“ As soon as the 
vacuum pipe at both ends of the van was detached from 
the train, the brake-blocks came off. This would happen 
if the van was worked by simple vacuum, while the rest 
of the train was worked by automatic vacuum, and I am 
of opinion that this was the cause of the mischief.” That 
is to say, the brake blocks were on because the vacuum 
existed in this van at one side only of the brake pistons. 
But the statement that the brakes came off is flatly contra- 
dicted by White, a driver,who was told to bring the defective 
van from Tring to Wolverton. Here are White’s words :— 
“‘T assisted the up Irish mail from Rugby to Tring on the 
afternoon of the 4th instant, and was instructed to bring 
back the brake-van from Tring to Wolverton. They did 
not appear to have ascertained what was wrong with the 
van; it was coupled up to my engine and I blew up the 
vacuum to 20in., but could not get the brake off. They 
then uncoupled a small pipe underneath the van and two 
or three drops of water came out. I held the pipe to the 
fire-box to see if there was any ice in it, but there was 
none. Mr. Eaton from Bletchley and one of the carriage 
department men were there, and they then disconnected 
the vacuum pipe from the engine again, and by this time 
the brake had come off, and I worked the van to 
Bletchley.” A careful examination of the evidence in 
the report has failed to show that White’s statement was 
contradicted. We can only conclude that Colonel Rich 
had forgotten it when he wrote the passage we have 
quoted above. 

When the train reached Rugby it was altered once more 
to work automatic. It stopped at Crewe to change 
engines, at Wigan to add some coaches. At Preston a 
pilot engine was taken on to help it up Shap. It stopped 
at Summit to get rid of the pilot, and thence ran down to 
Carlisle. Rumney, the driver, examined on oath, said: 
“Before leaving Shap I blew up the vacuum to 25in. by 
means of the small ejector on my engine, and I main- 
tained it at from 21lin. to 22in. all the way to Wood Bank, 
where I tested the brake before getting to Carlisle. At 
Wood Bank I tested the brake by opening the release- 
valve on the splasher of the engine, and my gauge went 
down to zero, but I noticed that the brake did not seem 
to be acting. Before testing it I saw that my gauge 
registered 22in. I then blew up again to 25in. by means 
of the large ejector lever, and then, by pushing home the 
steam lever, I opened the release valve to apply the 
automatic brake and my steam brake to the engine. My 
gauge again went back to zero, but I did not feel any 
check on the train; the steam brake was on my engine. 
I then reversed the engine, and told the fireman to put 
his screw brake on and open the sand valves. At this 
time we were running between forty and fifty miles an 
hour, to the best of my judgment, and were between 
Upperby Bridge Junction and the steam sheds. I 
whistled for the guards’ brakes on approaching the steam 
sheds, and again on entering the Citadel station. Ido 
not think we were going more than twenty miles an hour 
when running through the station. We were going about 
the same speed when we struck the Caledonian engine. 
I never felt the automatic vacuum brake go on at all after 
trying to work it at Wood Bank.” Such, in brief, are the 
facts elicited during the inquiry. The question remains, 
Why did the driver lose control of the train? 

The verdict of the jury is conclusive. It entirely 
exonerates Rumney from all blame, and attributes the 
accident solely to the failure of the brake. Colonel 
Rich arrives at a different conclusion—either the brake 
was guiltless or nearly so; and he gets rid of evidence 
that does not support his theory by the very simple 
expedient of rejecting it as untrue. It is practically im- 
possible, within reasonable limits, to bring out all the 
points which contradict Colonel Rich’s view and support 
that of the jury. After hearing all that could be said, 
this is the conclusion at which he arrives:—“I think 
that there was nothing the matter with the brake, but 
that the driver, by shutting his small ejector at Shap 
Summit, lost a great part of his vacuum, and that he did 
not notice this before he reached Wood Bank. He then 
got thoroughly confused, and omitted to do what he 
should have done if he had acted as his rules direct, and 
did what he ought not to have done, by altering his 
engine to work simple in place of automatic vacuum. 
I think that great allowance should be made for the 
mistakes that he made, as it must be a most confusing 
thing to have both the simple vacuum and the automatic 
vacuum brake to deal with. The simple is put on by 
pulling a lever towards you, and the automatic vacuum 
brake is put on by pushing the same lever from you. I 
recommend the London and North-Western Railway 
Company to put a stop to this confusion by doing away, 
as the company have some time since determined, with 
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the simple vacuum as fast as possible.” Now, there is 
not the smallest scrap of evidence to prove that the driver 
shut his small ejector off at Shap. He is positive that he 
had a good vacuum all the way down the hill. Colonel 
Rich’s conclusion is pure assumption from first to last. 
The cause is not far to seek. Colonel Rich approached 
the inquiry with the fixed idea that if the brake froze it 
must go on, for the reasons we have stated. That is to 
say, the small ejector could no longer maintain a vacuum, 
and the brake would then leak on. All his questions and 
suggestions at the inquest were directed to support this 
view. He can, indeed, hardly be got to admit that there 
was any frost on Shap Fell that night. But no attempt 
whatever was made to prove conclusively that the brake 
must have leaked on, although, with a curious incon- 
sistency, he is disposed to think that it did. The effect 
of the stoppage of the pipes by ice would be just the 
same as the effect of shutting off the small ejector; yet 
he holds that if there had been ice or a failure of the 
brake it must have goneon. Why, then, did it not go on 
when the small ejector was shut off? To get out of this 
difficulty he is compelled, as we have said, to assert that 
the brakes did go on, but not hard enough to stop the train. 
Indeed, there was evidence adduced that the wheels of 
two coaches were hot after the accident, and that the 
brakes were on. Thus, then, it seems that the driver at 
one and the same time was able to take the brakes off and 
yet keep them on, which shows what an ingenious brake 
this is. We are driven to the conclusion, however, that 
it is too ingenious for ordinary use, and that to give a 
driver his choice between simple and automatic vacuum 
is to be more generous than prudent. Most dispassionate 
persons who read the evidence carefully will, we think, 
agree with us that the verdict of the coroner’s jury was 
the only one justifiable under the circumstances, and it 
must not be forgotten that even if we take a different view 
of the matter, and hold that Rumney became confused, 
the responsibility of those who fitted a passenger train 
with a device that can only be worked by cool-headed, 
cautious men without risking the lives of the public, is not 
small. To err is human, and wise men will take care so 
to order matters that the evil consequences of error shall 
be assmallas possible. The London and North-Western 
Railway Company seems, on Col. Rich’s showing, to have 
provided its engine-drivers with special facilities for work- 
ing mischief. 


THE ROYAL AGRICULTURAL SOCIETY'S COMPETITIVE TRIALS. 


“Save us from ourselves,” might have been appro- 
priately adopted as a motto by some of the proprietors of 
businesses which have in the last quarter or half century 
either dwindled to small dimensions, passed into other 
hands, or passed away. Some of the incidents of the 
meeting of the Council of the Royal Agricultural Society 
on the 7th inst. remind us of this. It is now very well 
known that this Society has offered prizes for thrashing 
machines to be competed for at the meeting next year at 
Doncaster. It has done this in deference to a very wide- 
spread belief that after a lapse of about eighteen years 
the construction of thrashing machines has probably 
been marked by some improvements. Whether this is 
so or not could, it is thought, be best ascertained by 
competitive trials for prizes of the Royal Agricultural 
Society—trials which might also serve as a stimulus to 
efforts possibly productive of advances as great as those 
which attended the offers of prizes in years gone by. 
The thrashing machine, like several other agricultural ma- 
chines and implements, is now very much the same thing 
in all details as constructed by a considerable number of 
makers. Improvements in the methods of production 
rather than in the thing produced have for years been the 
chief anxiety of the makers. It is tacitly assumed that 
the machine as now made is unsusceptible of any marked 
advance, and that thrashing cannot be done by 
better means than those now so generally employed. 
Whether these things are so or not, no one can say 
positively; but a certain number of the makers who in 
years gone by climbed into prominence by the good work 
they did in competing for the Royal prizes, have arrived 
at the conclusion that competitions are not likely to be of 
service to them inany way. They have made this known 
amongst themselves by means of the Agricultural Engi- 
neers’ Association, and have sought to bind each other in 
agreement not to compete. It must, however, be pointed 
out that in offering these prizes the Royal Agricultural 
Society has two duties before it, not one. It is very 
necessary to encourage improvement in the construction 
of machines, but it is equally important that it should 
ascertain occasionally what amount and quality of work 
can be performed by machines, and at what cost. This 
is required by those who use the machines, and the Society 
has the agriculturist as well as the machine maker to 
consider. 

In THE EnGIneer of the 28th of March last a sugges- 
tion was made that when prizes were offered for machines 
or implements made by a large number of firms, the 
judges should be free, when a number of machines 
proved to be of practically equal merit, to classify 
them, and to place them in a first, second, and third 
class. This proposal was discussed at the Royal Agri- 
cultural Society’s meeting last week, and it was resolved 
that “‘ Should the judges find any number of exhibits to 
be of practically equal merit, they are empowered to 
bracket them as equal, and so divide the prize money.” 
This having been added to the regulations, it will pro- 
bably lead some of the makers to reconsider their decision, 
as given at the meeting of the Agricultural Engineers’ 
Association, against the trials. In fact, it appears that 
this has already been done by two firms at least. The 
action of the latter Association was very severely criticised 
at the Royal Society’s Council meeting. In some matters 
the work performed by the Association is distinctly 
opposed to that of the Royal Agricultural Society, and 
yet it transpired that some of those who had given alle- 
giance to the Association attempt to boycot the trials, were 
on the Implement Committee of the Royal. It is, of 
course, impossible that a man ean act in the interests 


of the Royal and at the same time allow himself to be 
included amongst those who endeavour to prevent its 
competitive trials from being thoroughly representative. 
As we have said, however, the recognition by the Royal 
Agricultural Society of the necessity for placing exhibits 
of equal merit in the same class, may be considered sufti- 
cient to prevent all such action by the society called the 
Agricultural Engineers’ Association. 

On the general question of wisdom or otherwise on the 
part of makers in entering or refraining from competi- 
tive trials, we have on previous occasions expressed our 
views. With reference to thrashing machines it must be 
admitted that, if the practical working of machines 
nearly all over the world is alone to be the guide, then it 
might be assumed that finality in essential matters has 
been reached. At the same time, it must be admitted 
that the arguments usually used by makers of the regula- 
tion machine as turned out by most firms, was equally the 
argument of all those who a few years ago resisted the 
introduction of roller mills in place of the burr stone 
mills which had been in use for so many generations. It 
is the same as that urged by the proprietors of ironworks 
now closed, or in the hands of others who could see that 
modern proposals were not necessarily modern follies. 
The same argument might have been and was used 
twenty, fifteen, ten, and even five years ago concerning 
high-pressure, high speed, and other improvements in 
steam engines. 

The thrashing machine has not yet been made a text- 
book subject, nor has any closet philosopher been able 
to make it amenable to mathematical treatment. It has 
at present defied attempts to reduce it to rules and for- 
mule, but if it continues much longer in the groove 
it has now run in for years, even this may come to 
pass, and then the English hold on the markets of 
the world will be even more difficult to keep than 
now. It will be better for the English maker to spend 
time and money in developing the machine, in attend- 
ing the Royal trials, and in retaining to himself the 
art and mystery of thrashing machine making, than that 
he should come to the conclusion that his only require- 
ment is cheaper means of production and extended 
commercial operations. Already the machine has long 
enough settled down to a sufficiently uninterrupted uni- 
formity to give the copyist manufacturers abroad courage 
to enter the market with their own machines. The same 
thing has happened on a much larger scale with several 
implements and smaller machines. If it is absolutely 
impossible to prevent this by the frequent departure 
from the common path, so much the worse for all, but 
the shrinking from all struggle, which is made evident by 
the action of some of the well-to-do descendants of 
energetic predecessors, is not a healthy sign. 

ENGINEERS IN THE NAVY. 

PROBABLY no more eloquent or complete statement of 
the changes which have taken place in the general cha- 
racter of our warships has been lately made than that 
contained in the speech of the First Lord of the Admiralty 
when replying to the toast of “The Navy,” at the Royal 
Academy Banquet on Saturday week last. Lord George 
Hamilton is stated to have said that anyone who was 
present at the Naval Review at Spithead last year could not 
fail to be struck with the great differences between the exter- 
nal shape of the old and new ships which were then brought 
together, and if anyone had also had time and opportunity 
to visit the interiors of the ships, he would Sve been 
struck by the marvellous progress which science has 
made in the newer ships in substituting mechanical for 
manual power, and in developing the power, range, and 
rapidity of action of modern naval ordnance. Lord 
George Hamilton further remarked that capital, science, 
and the most modern methods of production and of 
industrial employment are called into service, whilst the 
resources of chemistry, metallurgy, and physics are 
exhausted in order that they may in combination 
develope new and more potent agencies of destruction, 
and that the modern ship of war from year to year 
more and more resembles a great store-house of ingenious 
mechanism and of deadly compounds. 

We are glad to find that the minister who is respon- 
sible to the country for the efficiency of its first line of 
defence has shown so just an appreciation of the progress 
which has of late years been made in the Navy, and we are 
egotistical enough to claim that their vast improvement 
is almost, if not quite, wholly due to the enormous strides 
that have been made in the same time by naval engineer- 
ing science generally, and to the ability with which the 
professors of this science in the Navy—-i.e. the engineer 
branch—have kept themselves abreast of the times and 
the praiseworthy alacrity they have shown in making 
themselves masters of all the branches of mechanical 
and physical knowledge which are necessary for the 
efficient care, management, and preservation of the store- 
houses of ingenious mechanism and mechanical science 
which our modern men-of-war are rightly stated to 
resemble. Now it is of that branch of the science which 
is principally concerned in the proper knowledge, care, 
and management of our present floating machines that 
we wish to speak. It must be a matter of common 
observation that the engineer branch of the Navy has 
been the subject of considerable comment in the public 
press during the past year or two. We ourselves on 
several occasions have tried to enforce on the country, 
and on the Admiralty, the necessity of placing their most 
important branch of the Navy in a position more in 
accordance with the altered condition of things in our 
war vessels; and we regret to find that notwithstanding 
every day almost brings fresh proofs of the importance 
and value of the duties of the naval engineers, and in 
spite of the fact that the First Lord of the Admiralty has 
on many other occasions than the one we have just 
referred to, admitted the value and importance of the 
mechanical section of the Navy, this branch of the service 
is still relegated to a condition inferior to that of every 
other branch, and not much better than it held in the 





days when steam machinery and its appliances occupied 
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an auxiliary and comparatively insignificant position ; 
the Royal Navy. Much of the neglect of the cleans 
branch is undoubtedly due to the prejudices which hay 
always existed against innovations in such an extremely 
Conservative service as the Royal Navy, where old 
traditions have so long reigned almost supreme. A great 
deal of the present indifference to the pressing wants of 
the engineer personnel is likewise due to the fact that 
the Navy is still governed by the seaman element 
who find it materially difficult to abandon old ‘ideas 
sympathies, and methods of training, and who 
may perhaps be pardoned if they look upon the 
recent advances of engineering science in the Navy 
with feelings of suspicion akin to jealousy; indeed 
we might almost go so far as to say that had it 
not been for the fact that the recent changes in our Navy 
have had the effect of ranging the engineering branch on 
almost parallel lines with the executive branch, and of go 
decreasing not the real but the comparative importance 
of the latter, the former would years ago have been 
granted that consideration which it has been justly asking 
for, and which the present condition of the Navy renders 
it imperative should no longer be withheld. There jg 
something in Lord Geo. Hamilton’s testimony as to the 
wonderful mechanical complexity of our modern way. 
ships, in his perhaps unintentional tribute to the amount 
of skill, knowledge, care, and ability, and the unremitting 
exercise of these qualities which are required to keep the 
modern war monster always ready for use, which is 
strangely inconsistent with the continued and persistent 
refusal on the part of the Admiralty to justly recognise 
the value of that branch of the service upon which the 
efficiency of our war vessels mainly depends. It js 
scandalous that the engineer branch of the Navy, which 
has higher duties and heavier responsibilities than fall to 
the lot of any other of the civil branches, should continue 
to be the most poorly paid of all branches. If inequalities 
must necessarily exist in a service like the Royal Navy, 
it is only right that such inequalities should be properly 
distributed. In any case, it is contrary to every principle 
of justice and equity that a body of men occupying 
absolutely and essentially a more important position than 
any other of the civil branches should still be relegated 
to the most inferior position. Until this is altered it will 
be hopeless to expect contentment or efficiency in the 
Royal Navy. 





THE PRODUCTION OF HIGH-SPEED PADDLE-STEAMERS, 

AN unusually large number of swift paddle-steamers, for 
both river and channel passenger service, has constituted an 
important part of the work with which Clyde shipbuilders 
and engineers have been recently engaged. Messrs. William 
Denny and Brothers, with their coadjutors in the engineering 
branch, Messrs. Denny and Co., have recently handed over 
the Royal Mail paddle-steamer Princess Victoria to her 
owners, the Port Patrick and Wigtonshire Railways Joint 
Committee. This vessel, which is 280ft. long, by 35ft. 6in. 
broad, and 22ft. deep, has been built for the Channel service 
between Larne and Stranraer, and it is intended that she 
should perform the journey in less than two hours. From 
exhaustive trials made by the builders and representatives of 
the owners, before being handed over, the Princess has shown 
herself capable of steaming twenty knots, or twenty-three 
miles per hour. As the mean of two double runs over the 
measured mile at Skelmorlie, her average speed was found to 
be 19-75 knots, a noteworthy result, considering her limited 
length and full width. The speed guaranteed was only 
nineteen knots. The machinery, which is worked under 
forced draught, is on Brock’s patent compound surface-con- 
densing angular type, the first sets of which were fitted into 
the remarkably successful Channel boats, Princess Josephine 
and Princess Henriette, now doing service between Dover and 
Ostend. We hope in an early issue to be able to illustrate 
and describe this type of engine. The same firm have also 
just handed over to her owners, the London, Wool- 
wich, and Clacton-on-Sea Steamboat Company, the paddle- 
steamer Clacton Belle, also fitted with the Brock type 
of paddle engines. This vessel is 246ft. long by 26sft. 
beam by 10ft. moulded depth to main deck. On the 
measured mile the speed attained, as thie average of two 
double runs, was slightly over twenty statute miles. After- 
wards, and without slowing the engines, or stoppage of 
any kind, she made six runs between the Cloch and 
Cumbrae lights, attaining a mean speed of 19°25 statute 
miles per hour, the weather being hazy and a strong breeze 
blowing. This rather severe test should satisfy the owners 
that the steamer possesses the necessary power to maintain 
swiftness and regularity in her daily service. Great in- 
terest attaches to the new steamers to be placed on sta- 
tions on the Clyde this summer; and it is admitted on all 
sides that these will form splendid additions to the magni- 
ficent fleet of steamboats plying on the nohJe Scottish river. 
Three handsome boats are being added to the fleet of the 
Caledonian Steam Packet Compary for service on various 
coast routes, vid the company’s splendid new station and 
pier at Gourock. All these boats have been built under the 
able superintendence of Captain Williamson, the company’s 
marine superintendent, and for long the highly popular and 
respected commander of the river steamer Ivanhoe. One of 
the boats in question, named the Duchess of Hamilton, is by 
Messrs. Denny Brothers, and the other two are from the 
stocks of Messrs. J. Reid and Co., Port Glasgow. The first 
will be run in connection with the train service to Ardrossan ; 
and, without doubt, the accelerated service she will inaugu- 
rate will still more popularise this—the shortest—route to 
the island of Arran. All the vessels are launched, and now 
being fitted out. The two from Messrs. Reid’s yard are being 
engined by Messrs. Rankin and Blackmore, of Greenock. 
They are named the Marchioness of Breadalbane and the 
Marchioness of Bute, and are improved duplicates of the 
well-known crack steamer Caledonia. Messrs. Rankin and 
Blackmore are also busy engining the Hygeia, another swift 
paddle steamer, intended for river passenger service in 
Australia. This vessel has been built by Messrs. Napier, 
Shanks, and Bell, of Yoker, and is admittedly one of the 
finest-looking vessels of her class hitherto seen on the Clyde, 
combining the familiar features of the best of Clyde river 
craft with the special requirements of Australian pleasure 
traffic. 


THE COMING COAL BILL OF RAILWAY AND GAS COMPANIES. 
Ovr Sheffield correspondent, in his trade letter last week, 
mentioned a circumstance which was more important than 
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yed on the face of it. He intimated that, when the 
— tracts expire at the end of next month, railway 
resent con : : 
P d gas companies will have to pay 2s, 6d. and 3s. per ton 
a for coal. Now, what does this mean? Let us see. 
the principal large railways in the United Kingdom, 
Ts eae Western, London and North-Western, Midland, 
pn Eastern, Great Northern, Manchester, Sheffield, and 
Tincolnshite, Lancashire and Yorkshire, London and South- 
Wester, and North-Eastern. These nine companies require, 
for locomotive and other purposes, six million tons of coal per 
nnum ; the smaller railways will use an additional two or 
three millions. The advance that railway ay gon will 
have to pay from the 1st July will be about 2s. 6d. per ton. 
4s regards the seventeen railways in the kingdom which are 
venerally dealt with in increase of revenue, it is estimated 
fnat the gross increase of revenue for the first six months of 
this year will be about £1,000,000, less 52 per cent. working 
expenses, thus leaving a net increase of £480,000. A propor- 
tion of this increase will be absorbed, of course, by dearer 
coal and materials. For gas-making purposes, between ten 
and eleven million tons are used in the United Kingdom. 
The railway companies paid an increase twelve months ago 
of 9s. 6d. per ton for locomotive coals, while the gas com- 
ies only paid 1s. 6d. per ton extra. It is thus certain 
that now the gas companies will have to pay a larger increase 
than railway companies, because they were previously lower 
in price. This increase will certainly not be less than 3s. 
per ton. Both railway companies and gas companies were 
working from the end of June, 1889, and will be until the end 
of June this year, at last year’s advance. The railway com- 
anies will this year have to pay an increased cost for coal 
for the twelve months of at least £1,000,000, and the gas 
companies’ bill will be raised by about £1,500,000. Both 
railway and gas companies have for years had their coal too 
cheap, frequently obtaining supplies at altogether unremu- 
nerative prices, the coalowner looking for his profit from the 
smaller consumer. That is one reason why higher values 
are regarded as imperative. Another is even more pressing. 
From ascertained figures at some of the largest collieries in 
Yorkshire, it is found that the increased wages paid annually 
in that county at the collieries is about £1,400,000, and in the 
whole of the kingdom eleven to twelve millions. Nor is that all. 
There has been a serious advance in the price of timber and other 
stores. In wages alone, it may be accepted as a broad fact 
that every man and boy employed at the collieries of the 
kingdom is earning, on an average, 10s. a week more than 
before the advances. Let us hope that they are turning that 
very substantial gain to good account by improving their 
surrounding in the present, and by making provision for 
adversity in the future. The sun does not always shine upon 
coalowner or coal-getter. 


THE OPEN-HEARTH STEEL MANUFACTURE. 


In none of the branches of the iron and steel trade has 
there been a more remarkable change than in that of open- 
hearth steel, both in the enlarging national output and 
in the varying contributions of the different districts to 
that total. In 1873 the total output was only 77,000 tons; 
in 1880 it was 251,000 tons, and by last year there had been 
the large advance to 1,429,000 tons. The rapid growth has 
been in several of the districts—indeed, in all, though in 
unequal proportions. Scotland ten years ago produced 
50,000 tons, now it yields 440,000 tons; but the increase in 
the Durham district has been even more remarkable. Ten 
years ago only 1000 tons were annually produced—its pro- 
duction being less than that of Wales, Sheffield, the North- 
west coast, and other districts ; but, although it did not begin 
to increase rapidly until the year 1884, its production has 
since then grown so quickly that its yield last year was 
437,100 tons; or more than in any other district except that 
of Scotland, up to which it is now closely running. In the 
past year the increase in its production was the largest; and 
the Lancashire district followed, whilst Sheffield and Leeds 
came next in the extent of their increase; whilst Wales had 
a large falling off, and Scotland a slight retrogression. These 
are the facts deducible from the official returns of the British 
Iron Trade Association. They point to the fact that there 
has been an increase in the demand for open-hearth steel, 
and that it is presumable that the main cause of the increase 
is to be found in the demand for shipbuilding and marine 
engineering. The great activity in these industries in the past 
year at most of the shipbuilding centres, and the preference 
that is now so general for steel plates, give the demand. A 
year or two ago the builders on the Tyne, Wear, and at West 
Hartlepool, were all more or less dependent on the Scotch 
and Welsh makers for the steel plates they used; but now 
there is a production so large in the north-eastern district 
that it can supply all its own needs, and has a surplus with 
which to meet some of the wants of builders in Belfast and 
other ports. It is this which has in part led to the lessened 
output in Wales and in Scotland, and it is quite possible that 
the falling off in the two latter districts will decrease in the 
year that is now running its course. So far the North-East 
Coast builders have had as full work this year as last, but the 
orders for steamers have been few, and there must soon be a 
diminished consumption of steel plates in the North-East 
Coast, unless additional orders be given out for steamers. So 
far the production of steel plates in the North-East Coast has 
risen year by ge without one check, and it remains to be 
seen how far the present year will be able to maintain any 
rate of progress locally and nationally. 


THE UNITED STATES TARIFF, 


America’s latest turn of the tariff screw has caused con- 
sternation in cutlery and hardware circles. If the proposals 
pass in their present form, the effect will be to kill the Eng- 
lish trade with the United States in these goods. At 
present Sheffield sends between £30,000 and £40,000 worth 
of cutlery to the States every month. It is deliberately pro- 
posed to increase the duties by 20 to 50 per cent. ad valorem, 
and in the case of razorseven more. This would practically 
extinguish the cutlery business of Sheffield with America, 
except in the very finest class of goods which are bought by 
people with whom price is a secondary consideration. The 
new scale of taxation has been ingeniously and effectively 
arranged to shut out grades in which the American producer 
cannot compete with the English maker. It becomes 
increasingly evident that ‘triumphant democracy” is very 
careful of the employers’ interests. The general community 
18 coolly left out of account in the reckoning, so that the 
American manufacturer may have a free hand to produce as 
he pleases, unrestricted in price by healthy foreign competi- 
tion. Capital in the States would force foreign goods 
entirely out of the market. How long will the American 
people stand it? and, what is equally important, how long 
Will England be content to keep her ownports open to a State 





whose tariff arrangement is equal toan actofwar? The Sheffield 
Telegraph suggests that England, Germany, France, and 
Belgium should enter into an alliance for reprisals. One 
proposal is to boycott the coming World’s Show at Chicago. 
An exhibition with no foreign goods exhibited would be a 
miserable fiasco; but what is the use of displaying samples 
of ware in a land where the market gate is locked against 
the stocks? What good in showing the articles you can 
produce, if you are not permitted to sell? 
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A Theoretical and Practical Treatise on the Strength of 
Beams and Columns, dc. By Rosertr H. Cousins, Civil 
— E. and F. N. Spon, London and New York. 
1889. 

Tue chief object which the author of this treatise sets 
before himself is the explanation of the well-known crux 
in the theory of the beam— Why is a beam so much 
stronger than it should be according to theory?” In the 
“Strength of Beams, Columns, and Arches,” by Ben- 
jamin Baker, 1870, the beam is said to be about 100 per 
cent. stronger than theory would make it; that is to say, 
if we take the ordinary theory of the resistance of a beam 
to flexure as being due to the extension of the fibres 
below the neutral plane and the compression of the fibres 
above, then the modulus of elasticity of the material as 
deduced from the deflection of the beam is about double 
the value of the same modulus when determined in the 
testing machine. 

This discrepancy was well known to our early writers 
on the theory of the beam—practical men like Tredgold 
and Peter Barlow—and to allow for the discrepancy, they 
were in the habit of assuming that the neutral plane was 
either in the top or the bottom of the beam, so that the 
fibres of the beam were taken as all in tension, or all in pres- 
sure. This assumption was found safe in working practice, 
and passed muster for a long time. But careful experi- 
ments of W. H. Barlow showed conclusively that in a 
beam, say of cast iron, the neutral plane was certainly 
very close, if not absolutely coincident with the middle 
of the beam. To account thus for the discrepancy of 
theory, W. H. Barlow constructed a theory of his own 
—* Phil. Trans.,” 1855—on the lateral support of the 
adjacent fibres, which he took to supply the excess of 
strength which is always observed. No doubt this trans- 
verse strength of support is very important, and recent 
experiments of Mr. Carus Wilson seem to show that when 
the material breaks down in the testing machine, the 
plane of fracture has a general direction of 45 deg. to the 
direction of pull, thus showing that the material yields 
principally by shearing. 

At present it is attempted to get over the cruz of the 
theory of the beam by assuming a different modulus for 
the material in extension and compression, and the 
formulas thence deduced appear to satisfy practical re- 
quirements fairly. On p. 65 the author points out that 
with cast iron this ratio may be about 3 to 8}. 

The author of the present treatise summarises his 
theory on p. 31 in ten hypotheses, most of them accepted 
and unimpeachable. He appears, however, to make a 
great point of his fourth hypothesis: ‘ The axis or origin 
of moments for the tensile and compressive resistance of 
the fibres of any section at right angles to the length of 
the beam is a line of the section at its intersection with 
the top or compressed side of the beam.” This, how- 
ever, is no new or independent hypothesis ; the principles 
of elementary statics teach us that the axis about which 
moments may be taken is arbitrary. 

So far as we can judge, the hypotheses laid down in 
Chap. II. constitute the chief novelty of the book; and 
even here it is not clearly made out in what respects the 
author has anything novel to present. 

The rest of the treatise is devoted to the design of 
Cast Iron Beams, Chap. 1V.; Wrought Iron and Steel 
Beams, Chap. V.; Timber Beams, VI.; and Columns, 
Combined Beams and Columns, and Inclined Beams, &c., 
VII. and VIII. This part is given at inordinate length and 
with unnecessary repetition. It is a contrast in this 
respect to most recent American treatises. Following 
the usual American practice, the author gives his stresses 
and moduluses all in pounds per square inch, so that his 
numbers run rather high ; British engineers would prefer 
to express theirs in tons; but the uncertainty of what 
is meant by a ton in America, whether the long ton of 
2240 lb., or the short ton of 2000 lb., prevents the American 
engineer from thinking out his quantities in tons. 

Comparing this treatise with Sir Benjamin Baker's 
juvenile essay of 1870, we do not find much progress to 
report in twenty years, as represented in the present 
treatise ; unless we turn to Mr. Segundo’s paper on Beams 
in the “ Proc. I.C.E.,” vol. xcviii., 1889. 





L’ Exposition Universelle. Par HENRI DE PARVILLE. Lettre- 
Preface par A. ALPHAND, Inspecteur Général des Ponts et 
Chausées, Directeur Général des Travaux de la Ville de 
Paris. J. Rothschild, Rue des Saints-Péres. 1890. 

Tus is, without exception, the best description of the 
French Exhibition of last year yet published. It is an 
octavo of 694 pages, and it contains 700 engravings, for 
the most part photogravure. It is difficult to speak too 
highly of the skill with which, in the very small space 
available, an excellent idea is conveyed of what was to 
be seen at the Exhibition. We may direct special atten- 
tion to the admirable little pictures illustrating the 
history of habitations. 

The book begins with a short history of exhibitions, 
the first illustrated being that of the productions 
of French industry held in 1806. Excellent views are 
given of the Exhibition of 1851 in Hyde Park, and the 
French Exhibition of 1855, held in a tremendously long, 
narrow building running along the bank of the Seine in 
the Champs Elysées. Then we have the facade of 
our own Exhibition of 1862; a bird’s-eye view of the 
Paris Exhibition of 1867; another of the Vienna Exhibi- 
tion of 1878, and of the Paris Exhibition of 1878, followed 
by various views of American Exhibitions, ke, M, de 





Parville gives a very succinct account of the origin 
and growth of the Exhibition of 1889, and one of the 
most suggestive engravings in the book will be found 
on page 23. The picture is 2}in. long and Ijin. deep, 
and it illustrates in a wonderful way the Champ de Mars, 
“avant le premier coup de pioche.” M. de Parville 
manifests a wonderful talent for saying just enough, and 
never too much, about any subject; and the result is that 
he carries his readers along with him in a very pleasant 
fashion. The book is divided into chapters, and there 
is a good index, and a table of contents as well. 

Naturally we turn with most interest to those portions 
of the book which deal with engineering matters. M. de 
Parville has handled these as well as the other sections. 
In Chapter V. we have for the first time a complete 
history of the great Machine Hall. It was designed by 
M. Dutert. He worked out all the detuils and super- 
intended its erection, aided by M. Blavette, an eminent 
architect, M. Deglane, and M. Eugene Hénard. The 
Comité de la Presse were entrusted with the task of 
awarding the Osiris prize of 100,000f. destined for the 
invention or the work of greatest importance in the Exhi- 
bition. Fully recognising the merits of the magnificent 
dome by M. Bouvard, and of the Palais des Beaux-Art by 
M. Formige, they awarded the prize to the constructors of 
the Machine Hall, M. Dutert getting 20,000f., M. Con- 
tamen 15,000f., MM. Charton, Pienon, Deglane, Blavette, 
and Hénard each 38000f., and the remaining 50,000f. 
were distributed among the workmen. The first design 
contemplated a system of construction very similar to 
that of the roof of St. Pancras station, with tie girders 
under the floor; but in the beginning of 1888 this method 
was abandoned, and the hinged rib substituted. The 
description of the structure given by M. De Parville 
leaves very little to be desired. It is a noteworthy fact 
that the cost of the whole amounted to £4 per square 
yard of floor space. The details of the systems of erec- 
tion adopted by MM. Cail and by the Fives Lille Com- 
pany are described as fully as possible in the space 
available. 

Considerable space is devoted to a description of the 
waterworks of the Exhibition, a very important matter, 
which is treated very well. The luminous fountains 
gave our author a fair chance for that species of rap- 
turous writing in which the soul of the Frenchman 
delights, but this does not interfere with the solid, useful 
information supplied. It may not be generally known 
that in 1861 M. Delaporte patented a luminous fountain, 
and actually exhibited one which changed colour, in the 
great basin of the Tuileries. 

We need scarcely say that our author has not forgotten 
the Eiffel Tower. The section devoted to electricity is 
the weakest in the book, but even this is by no means 
devoid of interest. Full details admirably illustrated are 
given of the electric lighting of the Eiffel Tower, which 
was carried out on a much larger scale than is generally 
realised. 

A great deal of space is devoted to the exhibits in the 
Pavilion des Travaux Publics, Ponts et Navigation 
Intérieure, and we strongly advise civil engineers, borough 
surveyors, and engineers interested in canals and rivers 
to procure the book for the sake of this section. They 
will find a very large amount of information in it which 
will suggest the means of obtaining more. A multitude 
of subjects is dealt with, from street gullies to great via- 
ducts, from small locks to huge barrages. There is an 
excellent chapter on the Forestry Exhibition, and the 
book concludes with an account of the Exposition of 
the Ville de Paris, which was very interesting and 
instructive. 

In conclusion we need only say that the book reflects 
great credit on all concerned in its production—the 
author, the engraver, the printer, and the publishers. 
The price is not stated, but we believe it is about five 
francs. Our readers cannot possibly spend four shillings 
to better advantage than by purchasing it. Even thcse 
who are not familiar with French will find the pictures 
worth the money. 
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THE JuNioR ENGINEERING SocreTy.—At a meeting of this 
Society held at the Westminster Palace Hotel on the 9th inst., a 
paper was read by Mr. W. J. Tennant, Grad. Inst. P.A., chairman, 
on “The Slide Valve and Radial Valve Gears.” The author 
introduced the subject bya consideration of theelementary principles 
underlying the action of the slide valve, and thence proceeded to 
a deduction of the proportions and setting of slide valves and 
excentrics as commonly practised. The effect upon steam distri- 
bution of external and internal laps and leads, and of variations in 
the setting of the excentric, and proportioning of the ports, was 
illustrated by a special model, the invention of the author. The 
Trick, Thom, Brock differential, double-ported marine, and other 
types of flat and piston valves were next referred to ; and general 
considerations having reference to reversing and expansion valve 
gears were followed by an explanation of a graphical method of 
determining the speed of a valve or piston at every position in its 
travel. A demonstration with the aid of models, diagrams, and 
lantern slides of the principle and mode of operation of the Hack- 
worth, Marshall, Joy, and Morton radial valve gears brought the 
paper to a close, The speakers in the discussion which ensucd 
included Messrs, B, H, Joy, Bruee and Marshall, 
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THE MECHANICAL INVENTIONS OF JAMES 
NASMYTH. 


o 1 
THE obituary notice of this celebrated engineer, which 
appeared in our pages last week, was little more than a | iron should be lifted to a sufficient height above the 
brief record of the main facts of his life, but readers of | object on which it was desired to strike a blow, and then 























this journal will probably 
desire to be put in posses- 
sion of some details of 
his various inventions. 

We, of course, begin 
with the steam hammer, 
although it is not the 
earliest in point of date, 
but it is the invention by 
which Nasmyth’s name 
will be handed down to 
future ages along with 
Vulean and Thor, the 
mythological hammer- 
men with whom Nasmyth, 
in his humorous way, 
was fond of comparing 
himself. It will form a 
monument of his skill 
more lasting than the 
“‘ perpetual brass” of the 
poet and more fitting 
than the average run of 
the statues which are 
supposed to adorn our 
cities. Apart from the 
operations effected by 
the aid of gunpowder 
and other explosives, the 
steam hammer is the 
mightiest engine the wit 
of man has ever con- 
trived. It was indeed 
an epoch-making inven- 
tion, and its effects may 
be best realised by think- 
ing for a moment what 
would happen if we were 
suddenly deprived of its 
aid. 

The steam hammer is 
one of the most interest- 
ing cases of real inven- 
tion, and is a legitimate 
child of that prolific 
mother—Necessity. The 
period of gestation was 
remarkably short, and, 
to borrow a simile sug- 
gested by the subject, it 
was forged atasingle heat. 
On the 24th of November, 
1839, Nasmyth received 
a letter from Mr. Hum- 
phries, engineer to the 
Great Britain Steamship 
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Company, informing him that every firm in the kingdom 
had refused to undertake the job of forging the paddle 
shaft of that vessel, and asking if he thought that cast 





iron might be used with safety. The letter set Nasmyth 
thinking, and after meditating on the defects of the old 
tilt hammer, he saw that ‘the obvious remedy was to 
contrive some method by which a ponderous block of 
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falling mass.” Following out this idea, which 80 
that of the pile-driver and also of the “ drop ” 
stamp used in Birmingham for fashioning sheet 
articles, Nasmyth got out his “Scheme 


used to call it, on the pages of which he usually th 
out his ideas by the aid of pen and pencil. * 
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to let the block fall down upon the forging, guiding 
it in its descent by such simple means as should give 
the required precision in the percussive action of the 











rapidly sketched out my 
steam hammer,” he con- 
tinues, “having it all 
clearly before me in my 
mind’s eye. In _ little 
more than half an hour 
after receiving Mr. Hun. 
phries’ letter narrating 
his unlooked-for difficulty, 
I had the whole con- 
trivance, in all its execu- 
tant details, before me 
ina page of my scheme 
book.” We give a re- 
duced fac-simile of the 
page in question, the 
date of which is Novem- 
ber 24th, 1839. We are 
not insensible to the 
charms of the master- 
pieces of English litera- 
ture, but if that page 
formed a part of our 
private collection, we 
cannot call to mind any 
literary autograph which 
we would receive in ex- 
change. 

The sketch fully bears 
out Nasmyth’s assertion 
that it “ will be found to 
comprise all the essential 
elements of the inven- 
tion,” and this remark 
also applies to the draw- 
ings attached to the 
patent specification, 
shortly to be referred 
to. He is fully entitled 
to say, “It is no small 
gratification to me now, 
when I look over my 
rude and hasty sketch, 
to find that I hit the 
mark so exactly, not 
only in the general struc- 
ture, but in the details; 
and that the invention, as 
I then conceived it and 
put it into shape, still re- 
tainsits form and arrange- 
ment intact in the thou- 
sands of steam hammers 
that are now doing good 
service in the mechanical 
arts throughout the civil- 


ised world.” Sketches were sent to all the great firms, but 
no one would take the matter up, trade being very much 
depressed at the time. Nasmyth did not patent the 
































May 16, 1890. 


THE ENGINEER. 


407 








er at first, as the cost of a patent was then 
an per his partner, Mr. Gaskell, was unwilling to 
ips to the withdrawal of capital from the business for 
_ purpose of sinking it in what might perhaps be 
a losing venture. From this cause a patent was 


‘I can manufacture all the mechanical parts, I can 
execute all the cast iron pieces, but I have not the | 
| mechanical means which can forge pieces of wrought 
| iron as large as those which are necessary.’ | I 
further said: ‘I am going to England to see if there | 





Railroad and Engineering Journal for June, 1888, p. 254, 
and were continued for more than a year. Unfortu- 
nately for the author’s reputation for accuracy, the French 
official patent records do not bear out his assertion. 
Enough has been said to place Nasmyth’s claims beyond 


not applied for until June 9th, 1842, the application | are any mechanical means which will enable such large question as against the French, but we are bound in 


being precipitated by a circumstance to which we shall 
ta) 


shortly refer. 
the specification, 


| pieces to be manufactured. Before starting for England | 


We reproduce some of the drawings from | my chief engineer proposed to me a design for a hammer. relied upon as containing an anticipation. ; 
which are of great interest, as giving | I examined it and found it good; but as it was new, I | his specification :—‘‘ My fifth new improvement consists 


fairness to point out that Watt’s patent of 1784 has been 
He says in 


the original form of the steam hammer as it left the | made the journey to England, and saw all the large in applying the power of steam or fire engines to the 


hands. The specification is quite a model, 


inventor's “ter i 
er by a brief enunciation of the principle of the 


and begins 


works where large pieces are forged. I found nothing | 
good there. I talked over this problem with Mr. | 


moving of heavy hammers or stampers for forging or 
stamping iron, copper, and other metals or matters with- 


invention, followed by a description of the old helve | Nasmyth, and he brought out of his portfolio a design | out the intervention of rotative motions or wheels, by 


hammer, the defects of which are pointed out at some 
length in order to bring out more clearly the novel 


| for a steam hammer. I discussed the design with him, 
| and pointed out to him that his design was not practi- 


fixing the hammer or stamper to be so worked either 
directly to the piston or piston-rod of the engine, or upon 


features of the steam hammer. In the lower right-hand | cally good; he left his design in his portfolio, and did not | or to the working beam of the engine, or by fixing the 


corner of the fac simile there will be noticed a humorous 
sketch of the old implement, the words “all over now 


| carry it out. I told Mr. Nasmyth, after saying that his | 
| design was not practically good, what it was that we | 


hammer or stamper upon a secondary lever or helve, and 
connecting the said lever or helve by means of a strap or 


with sitch a monster” being written underneath. Below | intended to do, and I pencilled it out for him to see. He |of a strong rod to or with the working beam of the 


this the body of a man is made to do duty for the helve, 
whilst “J. N.” executes the office of headsman with 
evident satisfaction. . ! 

The drawings scarcely require any explanation, but it 
may be briefly said that Fig. 1 represents a side elevation 
and Fig. 2 a front elevation of a self-acting hammer, the 
valves being actuated by a rod m m which is moved 
periodically by a stud or projecting piece k attached to 
the hammer or block, and which comes into contact with 
the stops 7 and q. ‘The intensity or 
rapidity of the blows of the hammer 
will depend on the distance at which 
the stops are set. Fig. 3 is asection of 
the cylinder, valve-box, &c., on a larger 
scale. Considerable importance wes 
attached to the self-acting gear in early 
days, but it was gradually abandoned 
and hand-working resorted to. The 
automatic gear seems to have been 
due to Mr. Wilson, who subsequently 
became a partner in the Patricroit 
concern. Much information upon this 
point may be found in a lecture cn 
the subject by Mr. T. 8. Rowlandson, a 
fifth edition of which was published 
at Manchester in 1875. 

Figs. 4 and 5 show views of the hand- 
worked hammer which was the original 
form of the machine, showing the elastic 
connection between the piston-rod and 
hammer block. A notable improve- 
ment in the working was brought 
about by the application of Wilson’s 
balanced valves. It is interesting to 
record the fate of the first hammer, 
“No. 1,’ which was sold some time 
after 1845 to Messrs. Muspratt, of 
Newton-le-Willows, to be used for 
breaking stones. This we give on Mr. 
Rowlandson's authority. 

In justice to the great inventor we 
must mention a very remarkable 
attempt on the part of M. Eugene 
Schneider, of Creuzot, to deprive 
Nasmyth of the credit of his invention. 
During the year 1840, Schneider and his 
manager, Bourdon, called at Patricroft 
and were shown round the works by 
Mr. Gaskell, Nasmyth being absent. 
Among other things their attention was 
directed to the drawing of the steam 
hammer in the scheme book, and M. 
Bourdon took careful notes and sketches 
of the constructive details of the hammer. 
In April, 1842, Nasmyth visited France, 
in compliance with a request on the 
part of the Minister of Marine that he 
would confer with the directors of the 
French dockyards and arsenals with 
reference to the supply of machine 
tools. In the course of his journey 
he also inspected some of the 
principal engineering establishments, 
Creuzot among the rest. 
but he was cordially received by Bourdon. ‘ One 
of the things that particularly struck me,” says 
Nasmyth in his ‘ Autobiography,” “was the excel- 
lence of a large wrought iron marine engine single 
crank, forged with a remarkable degree of exactness in 
its general form. I observed also that the large eye of 
the crank had been punched and drifted with extra- 
ordinary smoothness and truth. I inquired of M. 
Bourdon ‘ how that crank had been forged.’ His imme- 
diate reply was, ‘It was forged by your steam hammer.’ ” 
Bourdon then related the particulars of his visit to 
Patricroft, of which Nasmyth had up to that time been 
ignorant, and at once took him into the forge, where, to 
his great astonishment and delight, he saw his own steam 
hammer at work. Nasmyth gave Bourdon some sketches 
of details which he had missed in his hasty inspection of 
the scheme book, and in particular showed him how to 
connect the piston rod to the hammer block, so as to 
avoid the frequent breakages which took place. 

Nasmyth hurried home and lost no time in securing 
& patent, which, as we have already said, bears date 
June 9th. The visit to Creuzot took place in April, 1842, 
and it seems to have suggested to Schneider the import- 
ance of instant action, and accordingly that astute 
person applied for a French patent on the 19th of the 
Same month. So far as we know, this is the first time 
that attention has been drawn to this significant fact. 
_Nasmyth’s claim does not seem to have been seriously 
disputed by the French until 1871, when Schneider made 
certain statements in the course of his evidence before 
the Select Committee on the Patent Laws which was 
then sitting. He said: “In 1840 M. Thiers inquired 
whether I could manufacture for the French Government 
marine steam engines of 400-horse power. I replied: 


M. Schneider was absent, | 


| made objections to our project. Ireturned home, having 
| found nothing better than what my engineer had pro- 
| posed to me, and I therefore had that design carried out. 
| After our hammer had been at work for six months, 
| Mr. Nasmyth came over and found it working very 
| well; he pencilled out in his sketch-book a hammer 
such as was performing its work at our place, and from 
this drawing he at once took out patents in England, 
Germany, and Russia. He subsequently disputed the 
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engine, or to or with its piston or piston-rod.” ‘William 
Deverell, in his patent of 1806, “for giving motion to 
hammers, stampers, knives, shears, and other things 
without wheel, pinion, or rotative motion,” says :—‘ I 
have a steam cylinder with a piston and rod init. At 
the end of the rod that comes out of the steam cylinder 
is a hammer, made fast to the rod by welding or in any 
| other proper way. Steam from the boiler is let in under- 
| neath the piston by a valve; the air at the top of the 
piston will be then compressed. After 
the piston has been raised to a given 
height, there will be an opening made 
from the under side of the piston to a 
vacuum, or the steam may be allowed 
to escape. The compressed air will 
then drive down the hammer.” 

The adaptation of the steam hammer 
as a pile driver was the subject of a 
patent in 1843, and the first machines 
of the kind were used in the Hamoaze 
in July, 1845. A friendly contest be- 
tween the old machine and the new 
took place when the work was com- 
menced, the result being that Nasmyth’s 
machine drove the pile to the required 
depth in four minutes and a-half, 
whilst the men working at the ordinary 
machine did not accomplish their task 
until upwards of twelve hours had 
elapsed. 








THE FRENCH EXHIBITION. 


Tue French Exhibition to be held at 
West Brompton, and opened to-morrow, 
promises to be a very interesting and 
successful show of French artistic and 
other products. Mr. Whitley, the 
managing director, has been fortunate 
in securing for the French Committee the 
services of a number of gentlemen wko 
form a standing committee in France to 
watch the interests of French commerce 
and industry. This committee has been 
in existence for several years, and its 
co-operation has proved of the greatest 
benefit. All the exhibits have been selected 
in Paris,and no English firms or London 
agents will have stands. Although we 
understand that the various industrial 
sections will be well represented, we are 
informed that the only machinery in 
motion will be the engines necessary to 
drive the dynamos, and a silk-embroidery 
machine of Swiss origin. 

Group IV.—President, M. Jarlauld— 
will be devoted to exhibits connected 
with mining, metallurgy, mechanical 














FACSIMILE FROM NASMYTH’S SCHEME BOOK. 


Creuzot invention, and declared that he was the inventor 
of the steam hammer. I declare that Mr. Nasmyth was 
not the inventor of the steam hammer, but I declare also 
that I am not the inventor.” M. Schneider tried to 
impress the Committee with the idea that a number of 
persons were at that time engaged in looking for some 
means of forging large masses, and that if one failed, 
another would be sure to succeed. He said, ‘‘ When a 
problem like that is proposed there is always some one 
who solves it; I believe that we were the first to solve 
this problem.” In reply to the question as to whether 
he patented the invention, he said: “I did not believe 
that it was a proper subject for a patent. I did not ask 
for a patent. I will never ask for a patent for an 
arrangement of mechanical means tending to a very 
simple end, to produce an object of ordinary and 
common fabrication’ — Question 1685. He further 
said, in answer to Question 1698, that he was “ not 
aware” of the grant of any patent for the steam 
hammer in France. Against these explicit statements we 
put the fact that Schneider’s patent, dated April 19th, 
1842, is recorded in the official Description des Machines 
et Procédés consignés dans les Brevets d’ Invention, tome 
lxiv. p. 8983—Paris, 1847. The specification as given in 
the above work is exceedingly brief, and has the appear- 
ance of being hurriedly drawn up. Nasmyth subse- 
quently appeared before the Committee and gave his 
version of the matter, but he did not call attention to 
Schneider’s denial in regard to the grant of a French 
patent. 

According to another story, Bourdon himself is said to 
have taken out a patent dated September 30th, 1841, and 
that he actually made a steam hammer in the previous 
year. This is the statement made by C. Chomienne at 
the outset of a series of articles which commenced in the 





engineering, &c.; but, to judge by the 
space allotted to this section, there is 
reason to believe that this group will not 
be particularly strong. Group X. includes 
naval architecture, but whether there will 
be models of mines, models of French men- 
of-war, of the principal harbours and 
bridges, or whether there will be any Government exhibits from 
the Ponts et Chaussées department, our representative was 
unable to ascertain. It ap that the French Committee 
are not of a communicative disposition. Their secretary 
expresses his opinion that there will be time enough to 
describe what the exhibits are when the Exhibition is open. 
As the opening ceremony takes place to-morrow, and the 
Exhibition is in anything but a forward state, this does not 
sound very hopeful. However, the exhibits have all been 
collected in Paris, the spaces have all been allotted, 
and nothing remains to be done but to place the 
goods as they arrive in their appointed positions. But 
even this is the work of a few days. It is gratify- 
ing to learn that M. Roche, the French Minister of 
Industry, takes a strong personal interest in this under- 
taking, and has given audience to M. Gustave Sandoz, 
the President of the French Committee, and expressed to 
him the lively sympathy he bas for it. In these circum- 
stances it is perhaps to be regretted that the engineering 
features of the Exhibition should be so poor, and that the 
Government does not seem to have lent any models of those 
great public works of which the French nation is so justly 
proud. In revenge we are promised marvelsin the realms of art, 
and also many beautiful specimens of French manufactures. 
The decorations of the building have been most tastefully 
finished by MM. Rubé Chaperon and Jambon, and many im- 
provements have been effected in the grounds, one of the most 
important of which is beyond doubt the construction of a 
covered way, leading from the main building to the French 
theatre and concert hall. In rainy weather this will prove a 
great boon. There will be cafés chantants, and variety 
entertainments all over the place, and an excellent French 
restaurant in the grounds. The old arena in which Colonel 
Cody used to perform wonders as Buffalo Bill has been 
rechristened—for some inscrutable reason—the Wild East, 
and in it will be represented episodes from Stanley’s travels, 
Algerian and Arab life, and Arabs and Moors; tribes and 
camels are already in view, and make the prosaic neighbour- 
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hood of West Brompton look wild and romantic as they 
saunter about in their turbans and burnouses. 








AUSTRALIAN ENGINEERING NOTES. 
(From a Correspondent.) 


THE new Railway Act provided that in taking charge of the New 
South Wales Railways, the Commissioners were to be freed from the 
political influence, that had been the chief cause of retarding the 
progress of the railways in the past. The absolute necessity for 
such a step, and the favourable results that have already taken 
place by the initiatory step of the Commissioners in the reorganisa- 
tion of the staff and other radical changes, have not been lost sight 
of in the other branches of the Civil Service, and reorganisations 
have since taken place in almost every department. Through 
departing from the old order of procedure, the Commissioners’ 
transactions have been assailed at every point; and from the 
remarks that have been current for some time past, the old English 
motto, “‘ Hori soit qui mal y pense,” can very aptly be applied 
to the average Australian, judging from their past procedure to 
their present advancement. 

It is characteristic with a section of Australians who have never 
been outside their own Colony, to think: that Englishmen of tried 
experience have no more knowledge than themselves, whose 
sole experience consists of what they have picked up from English 
customs, and no Englishmen of position can undertake any busi- 
ness transactions without some calumny or charges of personal gain 
being made against them. Not only in the country press, but cur- 
rent talk is continually in the same strain, and certain members of 
the Legislative Assembly take the matter up as a political tool to 
curry favour with their constituents, neither knowing or caring with 
what degree of accuracy their charges are made. From members 
of the islative Assembly who go so far as to challenge the 
authority of Mr. Price Williams on railway matters, down to the 
ordinary workmen, the degree of narrow-mindedness and prejudice 
is astounding. A new education outside their own borders will be 
necessary before they will be able to comprehend that other coun- 
tries were in existence before Australia. 

The outcome of the advertisement on the proposal for the esta- 
blishment of a locomotive works in New South Wales, particulars 
of which appeared in your columns recently, has led to an offer 
being made by a syndicate styling themselves the Australasian 
Locomotive Engine Works Company, Limited, which the Govern- 
ment has accepted. This company has been formed by Mr. Henry 
Hudson, who went to England for that purpose, and it is under- 
stood the following gentlemen are interested in the concern :— 
Messrs. A, and G. Greenwood, of Greenwood and Batley; Mr. 
J. E. Pepper, of Taylor Brothers, Leeds ; with Mr. Dugald Drum- 
mond as resident managing director. 

Notwithstanding the unprecedented rainfall during the 
quarter, the New South Wales Railway returns show a marked 
improvement, the receipts for the quarter ending 3lst March being 
£629,241, against £569,907 for the corresponding quarter of last 
year ; and the tramways showing £66,756, against £61,848 for the 
same period last year. 








AMERICAN ENGINEERING NEWS. 


Sleeping car.—A new boudoir und buffet sleeping car has been 
built by the Wagner Palace Car Company for service between 
Detroit, Mich., and Cincinnati, O. The car is 78ft. long, and is 
carried on a pair of six-wheel trucks, with brake shoes on every 
wheel. It is divided into twelve sections, or twenty-nine double 
berths and one single berth. The car is fitted for steam heating, 
but a Baker heater with hot water piping is provided for use in 
case the | tive is detached from the train. This heater is a 
steel fire-box, enclosed within an iron partition, and a water tank 
is so ar: as to extinguish the fire in case of any accident to 
the car. e buffet arrangements are very complete, and each 
berth has an electric button for calling the car porter. The interior 
finish is in polished Spanish mahogany, with heavy mirrors set in 
oxidised brass frames. The upholstering is peacock blue plush, 
and the seats are fitted with air cushions. The windows are double 
and are dust and draught-tight. The cost of this car was 35,000dols. 
The description and cost of this car will give some idea of the 
luxuries of travel on first-class trains in this country. The Penn- 
sylvania Railroad, for instance, has a ‘‘ New York and Chicago 
Limited,” made up of vestibuled Pullman cars, drawing and state- 
room, sleeping, dining, smoking, and observation cars, the whole 
train forming a completely equipped travelling hotel. It has a 
‘‘ticker” giving financial reports, stenographers and type-writers 
for business men, separate bath-rooms, a lady’s maid, barber shop, 
library, private room for ladies and for children with nurses. This 
train makes the through run in twenty-five hours. 

Ore cars.—Some large cars have been built by the Erie Railroad 
for its iron ore traffic. They are side dumping cars, are carried on 
three trucks, and have a loading capacity of 80,000Ib. Length 
over dead blocks, 34ft. 3in.; length over body, 30ft.; total wheel 
base, 27ft. 6in.; width on top, 9ft. 10in.; at bottom, 8ft.; extreme 
width, 10ft. 4}in.; height from rail to centre of coupler, 34in. 
The bottom slopes up from each side to a middle timber, and the 
sides are hung at the top. Along the centre line of the car runs a 
winding shaft, lin. square, 3lft. 4in. long, with six worms for 
chains, which are connected to the bottom of the sides. This 
shaft has a hand wheel at each end. The three trucks are of the 
ordinary diamond pattern, with four wheels, 33in. diameter, and a 
wheel base of 62in.; they are spaced 11ft. 2in. centre to centre. 
The two end trucks have the ordinary centre bearing-plates and 
king bolt, and side bearings, struck with a radius of 25in. The 
middle truck has no swivelling motion, but only a lateral move- 
ment. It has a roller bearing between the car body and the 
truck, with four rollers, 7in. diameter, rolling on a cast iron bed 
on the truck bolster. The deadweight is 30,000 Ib., giving a total 
weight of 110,000Ib. for a loaded car. This means a load of 
9167 Ib. per wheel if the weight is equally distributed. The sills 
are continuous, and the distribution of weight on the middle 
truck will be governed by the elasticity of the sills and trussing. 

_ Fire boat,—A new fire boat has recently been built for the New 
York Fire Department. Length over all, 125ft. 5in., and 115ft. on 
the water line ; beam, 26ft. llin.; deep load draught, 10ft.; dis- 
placement, 351 tons. The frames are of steel angles, 3in. by 2}in. 
4 zin. to ,;in. thick ; they are spaced 20in. centre to centre. 
The plating is of Hin» jin., #;in., Zin., ygin. and 4in. steel, with 
gin. to jin. rivets. engines for propelling the boat are triple- 
expansion vertical marine engines; cylinders, 15in., 24in., and 
39in. diameter, 24in. stroke. They make about 135 revolutions. 
There are two cylindrical Scotch boilers, with four internal flue 
corrugated furnaces ; they are 12ft. diameter, 15ft. long ; furnace 
flue, 42in. diameter and 12ft. 9in. long; grate, 7ft. long; 204 
tubes, 12ft. 9in. long, 3fin. diameter ; shell plates, jin. ; heads 
and tube sheet, #sin.; boiler pressure, 1501b. The main screw is 
7ft. 9in. diameter, 12ft. true pitch, with four blades. The boat is 
also fitted with the Kunstadter swivelling screw and gear for 
facilitating steering. This screw is 7ft. 9in. diameter, 13ft. 6in. 
true pitch, with four blades. The surface condenser for engine 
and pumps has 2000 square feet of cooling surface on seamless 
brass tubes. There are two sets of Clapp and Jones’ pumps, and 
two sets of La France pumps. This pumping plant will be of 
special pattern, of high power and great capacity. It will be 
capable of throwing four 4in. streams or two 5in. streams. This 
will be the third floating fire engine of the city’s fire equipment. 

Street ——< St. Louis, Mo., a large number of streets are 
having Telford paving laid. The road is girded, and upon it 
is laid a bottom course of stone on edge, set by hand, and settled 
to place by hammer.. On this foundation will be a layer of broken 
stone or macadam, well compacted by rolling ; the spaces will be 
filled by sand flushed in with water. Over this will be a layer of 





gravel, which will be thoroughly rolled. The curb stones are to be 
ae long, 6in. thick, 24in. deep. The gutters will be paved with 
blocks on edge, laid on a bed of coarse sand. The cross walks will 
consist of two courses of flagging, placed 18in, apart, and laid on a 
bed of sand. The curbing, guttering, cross walks, and Telford 
pavement are to be of limestone ; the side walks will be laid with 
paving brick. 

Brick paving.—Specifications for brick paving provide that the 
brick must be of good shape, free from flaws, cracks, and breaks ; 
of hard-burned firebrick paged burned for street paving. No 
bats or broken bricks shall be used except at curbs, where half 
bricks must be used to break joints. The bricks must be laid at 
right angles to the curbs, and in straight lines, except as the 
engineer shall direct at street intersections. ‘The bricks are then 
lightly rammed, and a layer of sand is brushed over the paving to 
fll the joints ; it is then rammed with rammers weighing not less 
than 40]b. A lin. layer of sand will then be spread, and the pave- 
ment rolled with a road roller weighing not less than seven tons. 
In other cases a paving cement composed of two parts pitch and 
one part coal tar, at a temperature of 300 deg. Fah., is to be poured 
into all joints, — them to the top. The cost for grading and 
paving is about 1 dol. to 1:50 dol. per square yard. 

The United States Navy.—The following are the particulars of 
the three coast defence battleships recommended by the Naval 
Policy Board:—Length over all, 314ft.; veam, 67ft. 9hin.; 
dravght, 23ft. 3in.; displacement, 8000 tons; indicated horse- 
power, 7500; maximum speed, 15°8 knots. The hull will be pro- 
tected by a belt of 17in. armour from 4}ft. below to 34ft. above the 
water-line, terminating in athwartship bulkheads of I4in. armour. 
The protective deck will be 2}in. thick in the armoured portion, 
and 3in. to the ends. The sides will have 4in. plating. The 
conning tower will be covered with l4in. armour. The great gun 
positions are to be two in number, one forward and one aft in the 
middle line. Each position is to be for two 13in. 60-ton rifles in 
turrets with complete tram around the bow and stern to well abaft 
and forward the beam respectively. The turrets are to be pro- 
tected by 17in. armour, and are to be placed in l7in. armoured 
redoubts. A novel feature of these turrets and all others designed 
by the Policy Board is the bringing of their tops down to the gun 
ports and sloping upward to the opposite side of the turret, so as 
to allow sufficient height for working the guns. The advantages 
are saving in weight and a deflective protection over the guns. 
As a protection to the ports against small-arm fire, each gun is to 
carry a deflective apron 3in. thick in front of the ports. Between 
the great gun position four 5in. rapid-fire guns are to be carried on 
the upper deck in low 3in. barbettes, with 3in. detlective shields. 
The smaller guns of the secondary battery are to be six 6-pounder 
and four l-pounder rapid-fire guns and two 37-millimetre revolv- 
ing cannon. The proposed sea-going battleships are to be 349ft. 
long, 7lft. Gin. beam, 25ft. 104in. extreme draught, 11,000-horse 
power; speed, 17 knots. The Boardaimed to design a hull that 
would be practically unsinkable, and that might be com- 
pletely riddled at the water line and yet retain a meta- 
centric height of 2ft. 6in. The ships are to have a double 
bottom and numerous watertight bulkheads, both longitudinal and 
athwartshi For protection they will depend largely upon their 
armoured decks, which are to be 3in. thick. Each deck is to be 
supplemented by a belt 5in. thick the entire length of the ship. 
Between the armour deck and the berth deck a belt of woodite 
12ft. in thickness at the water line is to be carried. There are to 
be two conning towers, one forward with l4in. armour and one aft 
with 5in. armour. There will be two turrets fore and aft on the 
middle line, each mounting two 12in. guns having an all-round fore 
and-aft fire, and well forward and abaft the beam respectively. 
The turret armour is to be 16in. on 6in. backing, with 14in. inside 
skin and 3in. aprons on the guns in front of the ports. e turrets 
are to revolve in 16in. armoured redoubts. ‘en 5in. rapid-fire 
guns are to be mounted on the main and superstructure decks, 

rotected by 3in. barbettes and 3in. all-round shields, Twelve 

pounder rapid-fire guns and two 37-millimetre revolving cannon 
are to be carried. The engines are to be arranged as in the 8150- 
ton armoured cruisers now under advertisement. There will be 
four main engines, two on each shaft, so arranged that for cruising 
at low speed the forward engines can be disconnected. The 
extreme coal endurance is estimated at 13,000 knots. 

A great tunnel.—The Colorado Midland Railroad has let a contract 
for the tunnelling of the divide some miles west of Leadville, Col. 
The road has now a line crossing the divide. The tunnel will cost 
1,000,000 dols.; it will be lighted by electricity and will be heated by 
steam in order to keep the tracks clear from ice. 

Sectional boilers.—The Navy Department has been conducting 
tests with the Ward and Cowles sectional or ‘‘ tubulous” boilers, 
with a view to adopting boilers of this type in some of the new 
cruisers. The great trouble has been, however, to get these 
boilers to work — for a test, numerous slight defects and 
mishaps occurring which in general seem to show that the boilers 
cannot be relied upon for regular service, and are liable to fail just 
when needed. The Cowles boiler, which is made up of a very 
large number of small tubes, worked fairly well under ordinary 
pressure, but under forced draught and higher pressure some of 
the tubes burst or gave out. One accident resulted seriously, a 
fireman being badly injured by steam from a burst tube, and Mr. 
Cowles, the inventor, being himself seriously scalded. 

Electric railways are extending very rapidly. It is to be 
regretted that the use of the overhead wire systems should be so 
7. permitted, but storage battery cars are being tried in 

ifferent places. In New York City, the Fourth-avenue line is 
running a number of storage battery cars on the Julien system; 
the Metropolitan Railway at Washington, D.C., is trying a car 
built to the plans of Mr. Mailloux, the electrician; and the 
Elmwood and Fort Wayne Railway, of Detroit, Mich., is trying a 
car on the Woodward system. On one of the residence streets of 
Boston through whicb an electric line is run, the space between 
tle rails is turfed. A similar plan is to be adopted on the new 
electric railway on Lake-avenue at Rochester, N.Y. An under- 
und conduit system was to have been used on a line in Brooklyn, 
N.Y., but owing to the steep grade it has been decided to use the 
cable system instead of electricity. 

The Monterey and Mexwan Gulf Railroad Company, which is 
building a line from Venadito, on the Mexican International Rail- 
road, south-east vid Monterey to Tampico, on the Gulf of Mexico, 
a distance of 450 miles, has completed its north-western extension 
frota Monterey to Venadito, on 160 miles completed and in 
operation. The line is standard gauge, and laid with steel flange 
rails weighing 561b. per yard, some American and some English. 
The joints are spliced with angle bars weighing 221b., with four 
round-headed track bolts. The spikes are of standard pattern, 
54in. by ;%in. square. The ties are of long leaf southern pine, 
laid 2600 to the mile. Split switches are used with switch stands 
and targets. The bridges are all of wood, heavy southern pine ; 
they are 100ft. to 800ft. long and 18ft. to 56ft. high. The water 
tanks are of iron upon stone foundations. Three of the stations 
will be of stone, the others of wood. The curvature is easy, and 
the grades do not exceed 14 per cent. There is little rock ballast, 
gravel and ‘‘tepe-tate”—broken volcanic rock—being used, It is 
thought that the line will be completed to the Gulf within a year. 
The present terminus is at Linares. Monterey is a city of 50,000 
inhabitants, and is an important business and manufacturing centre. 








THE CIVIL AND MECHANICAL ENGINEERS’ SociETY.—The annual 
dinner of this Society took place on Wednesday evening at the 
Holborn Restaurant, Mr. Henry Adams, M. Inst. C.E., president, 
in the chair. The paper-reading session of the Society being over, 
the periodical summer visits to various works now commence, and 
the dinner marks the completion of one part of the year’s work and 
the commencement of the other. The visits paid to works are 
lpoked upon as, and no doubt do constitute, a most important 





element in the year’s programme of the Society, and not alone for 
the younger member:, . : 


i 
LAUNCHES AND TRIAL TRIPs, 


The s.s. Monrovia, a steel screw steamer, which h 
for Messrs. Elder, Dempster, and Co., of Liverpool by M 
Raylton, Dixon, and Co., proceeded from the Tees on her trial tris, 
on Monday last. She is built to Lloyd’s partial awning deck ms 
with accommodation for passengers in poop aft. Dimensican” 
Length, over all, 307ft.; breadth, 40ft.; depth, moulded, 21 ft, 4), . 
with a deadweight carrying capacity of about 3600 tons, Ha ; 
engines have been supplied by Messrs. T. Richardson and = 
Hartlepool, of 190-horse power nominal, having cylinders in 
35in., and 59in. by 39in. stroke, which, we are informed, 1.” 
every satisfaction on the trial run, developing a speed of 11) kno . 
— oaded. “- will we aaeet, in the West African rey ‘ 
er owners, and on completion of her trial procee 
a q p trial proceeded to Hamburg 

On Tuesday, the 6th inst., the s.s. Yumuri, a steel screw steam 
which has been built by Messrs. Raylton, Dixon, and Co., Middlew 
brough, proceeded from the Tees on her trial trip. This vesse] Which 
has been built for Mr. P. G. Pettersen, of Bergen, is of the font, ; 
dimensions :—Length, 204ft.; breadth, *28ft.; depth, moulded 
21ft. 10in., with a carrying capacity of about 1070 tons. She i 
built to Lloyd’s spar deck rule to class 100 Al, and is intended : 
the fruit trade from the West Indies to New York, for which qc 
is fitted. Her holds are specially insulated, warmed, and ventilated, 
Her accommodation for officers and eight passengers is all on deck. 
in handsomely fitted teak houses, Her engines have been sup, 
ters by Messrs. Westgarth, English, and Co., Middlesbrough, 

aving cylinders 17}in., 29in., and 47in., by 33in. stroke and 
attained, we are informed, on trial trip 114 knots speed. ; 

On the 6th inst., Messrs. John Scott and Co., Kirkcaldy 
launched the Kinghorn, a steel screw steamer, 218ft. by 30ft. 5in’ 
by 14ft. clear hold, class 100 Al at Lloyd’s. She has been buili 
to the order of Messrs. Fatham, Bromage and Co., London, and js 
mage | adapted for carrying heavy machinery and large articles, 

er main hatch is 60ft. by 17ft. She has no hold beams, but jx 
strengthened by deep web frames, and has a large quantity of 
water ballast in cellular double bottom, divided longitudinally and 
transversely into several compartments. She was launched with 
steam up, steaming from the end of the ways into Burntisland, 
She went her trial trip on Thursday, and attained a speed, we are 
informed, of 124 knots per hour over the five-mile run. The 
engines, which are triple-expansion, have cylinders 214in., 33in, 
and 34in., by 36in. stroke, one large double-ended boiler for 160 |b, 
working pressure. The vessel has been designed by Mr. Bromage, 
assisted by Mr. Meiklereid, for the special trade before mentioned, 
and is admirably adapted for it. 

On Saturday, the 3rd inst., Messrs. T. R. Oswald and Co., 
Limited, Milford Haven, launched a steel screw cargo steamer, the 
Cookham, built for Messrs. Lambert Brothers, of the following 
dimensions :—Length, extreme, 261ft.; breadth, extreme, 32ft. Gin, : 
depth, extreme, 2I1ft.; gross tonnage, about 1450; net tonnage, 
about 950ft.; carrying a deadweight cargo of 2400 tons. This 
vessel is built on the web frame principle, with single deck, water 
ballast in double bottom, all fore and aft, and in after-peak has 
long poop extending over engine and boiler space, short topgallant 
forecastle for the berthing of the crew, three extra large hatch- 
ways, with four powerful steam winches for the rapid working of 
cargo, hand windlass on forecastle arranged to be worked by steam 
winch, steam quartermaster—hand and steam combined—amid- 
ships, powerful screw-steering gear aft. Accommodation is pro- 
vided for the captain and officers in the poop, and for engineers at 
the side of engine casing amidships. She is handsomely rigged as 
a schooner, with three pole masts. The engines are of the triple- 
expansion type, having cylinders 19}in., 29in., 55in., with a stroke 
of 36in. Steam is supplied by two extra large steel boilers, work- 
ing at a pressure of 1601b, per square inch. 

Messrs. Kelso and Co., Glasgow, well-known as model makers 
and electricians, and whose ship models have been subject of 
admiration in all recent exhibitions where naval architecture has 
been a feature, have just completed for the Barrow Shipbuilding 
Company a magnificent full model, on a scale of jin. per foot, 
representing the Canadian Pacific Royal Mail steamers, three of 
which are now under way at the Barrow establishment. The model, 
which is enclosed in a handsome glass case, counterfeits a twin- 
screw vessel of most graceful design, her fine lines, smart cutwater, 
and big funnels, carrying the impression of entire capability to 
attain a speed of 19 knots, for which she has been designed. Her 
dimensions, as recorded on the name-plate on the model, are :—- 
Length, 485ft.; breadth, 51ft.; depth moulded, 3tft.; tonnaye 
5700 tons gross. Her engines will indicate 10,000-horse power, 
and when it is remembered that these will be from the designs and 
supervising care of so experienced an engineer as Mr. Bryce- 
Douglas—formerly of the Fairfield Company—little doubt will be 
entertained as to the vessel's capability for attaining the speed 
required. She has two funnels, and three short, spare pole-masts, 
and the ten small boats she carries above her spacious weather 
deck indicate that large numbers of passengers will be carried. 
The destined service for these vessels is between Vancouver and 
Japan and China, but they are to be armed and otherwist adapted 
for service as reserve cruisers of H.M.’s Navy. The fidelity and 
beauty with which every item, even of the minutest description, 
has been represented by the makers, will command admiration. 


as been 


built 








- Cost oF TRANSIT IN AMERICA,—At the annual meeting of the 
Iron and Steel Institute last week, Mr. E, H. Carbutt, referring to 
the visit of members to America, asked them ‘to make inquiries 
into the causes of the cheap railway rates in the United States.” 
Referring to this, the Railay News aptly says: They will see the 
difference in the road beds, bridges, stations, signalling, and safety 
appliances of the railways of the United States and this country. 
the paid-up capital of British railways is equal to £49,900 per 
mile ; in the United States it is only £12,100 per mile, in spite of 
vast watering of stocks, 

LiverRPooL ENGINEERING Socrety.—The fourteenth and con- 
cluding meeting of the session was held on Wednesday evening, 
May 7th, at the Royal Institute, Colquitt-street, Mr. Henry H. 
West, M. Inst. C.E., president, in the chair. The ballot for officers 
for the ensuing session resulted in the election of F., Hudleston, 
Assoc. M. Inst. C.E., as president ; John T. Wood, as vice-presi- 
dent; James Morgan, Assoc. M. Inst. C.E., as ditto; J. H. 7. 
Turner, B.Sc., Assoc. M. Inst, C.E., as hon, sec.; O. 8. Pilkington, 
Assoc. M. Inst. C.E., as hon. treasurer; J. A. Brodie, Assoc. M. 
Inst. C.E., as hon. librarian, Mr. Henry H. West, the retiring 
president, in announcing the result of the ballot to the meeting, 
congratulated the members upon the growth and vigour of the 
Society. There were 190 members of all classes on the books, and 
the income for the past financial year had amounted to £150. 
Being in this strong financial position, the council had felt justified 
in making a new departure in the past session by printing and 
issuing the papers read to members prior to the date of the discus- 
sion of the papers. The result has been to add greatly to the 
interest and value of the discussion, and the council felt that the 
result justified the additional outlay involved. The forthcoming 
volume of the Society’s “‘ Proceedings” was now in proof, and would 
shortly be issued to members, The importance of the Society was 
considered to warrant the presence of the president of the Institution 
of Civil Engineers, among other guests, at the annual dinner held 
in January last. Mr. West then a d that arrangements 
would be made for excursions during the summer to the Thirl- 
mere Aqueduct, Manchester Ship Canal Works, Menai Straits, 
Forth Bridge and Edinburgh Exhibition, Liverpool Overhead 





Railway Works, Lancashire and Yorkshire Railway Works at 
| Horwich. The ad 
aper, entitled ‘ 


journed discussion upon Mr, Thomas L. Miller's 
e Efficiency of Gas Engines,” concluded the 





usiness, 
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. ON, COAL, AND GENERAL TRADES 
= se RMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


cawpss this week shows a slight improvement. The effect of 
Business rn of £1 per ton in the price of sheot iron has been to 
o a little more movement in this class of manufacture. An 
cause tion that official quotations would be uced seems to have 
peor gor we a short time before the drop was declared, and the 
webs uence was that work, which otherwise might perhaps have 
ee auly been given out, was reserved until after the meeting of 
provid geociation. At the same time, the members of this 
pom nisation were by no means unanimous upon the matter, there 


brands could be bought at about 51s, 4d. to 52s, 4d., net cash, 
delivered equal to Manchester ; but even these figures can scarcely 
be accepted as representing actually fixed quotations, 

Hematites still meet with little or no inquiry, and quotations 
remain altogether nominal, but the tendency is downwards, and 
65s., less 24, would represent about the full average price obtain- 
able for good foundry qualities delivered in the Manchester 
district. 

In the finished iron trade rather more inquify is reported here 
and there, and a few orders on Indian account have been coming 
forward, but there is no real improvement in trade, and manufac- 
turers still complain that there is almost an entire absence of new 
business giving out. In fact, frequent stoppages of works are 
necessary, owing to the want of orders to keep them going. Prices 
are irregular, and based more upon the nature of the specification 
the buyer may have to offer than upon any relation to list rates. 
| ; 





“gr food inst the reduction, it t t ; 8. 
being, pt — vase Senegal uy bad oe “y peeve és ancashire bars are in some instances offering freely at about £7 
= and that a little firmness would have brought out orders, per ton delivered in the Manchester district, and North Stafford- 


increase, : j 
Consumers of sheet iron, however, certainly appear to need some 


ent, for there is very little business coming to hand 
ser a The exceptional activity prevailing last year in the 
sneet jron trade undoubtedly caused makers to increase production 
i ‘ond requirements, and, in addition to this last reduction in 
in the policy of restriction of output, which has lately been 
Fe mneed, will probably have to be continued for some time 
before any material improvement takes place. : : 

Considerable interest is being taken in the Midlands in the 
movement of the British Iron Trade Association with regard to the 
warrant system. Satisfaction is expresssed that the Association 
have appointed a special tt , . the subject. 
Whether they will be able to put a stop to this practice is doubtful, 
but at any rate no harm can come from their calling the attention 
of the public to a system which has undoubtedly of late operated 
prejudicially to the interests of the iron trade. It is felt here that 
there is reason to believe thata material check upon merely specula- 
tive dealing in Scotch warrants might be applied by subjecting all 
such transactions to the regulations of the Bank Shares Act of 
1867, which declares void all contracts for the sale and purchase 
of such shares unless they are specified by number in the contract 
note, but the identification in this manner of parcels of pig iron 
would necessitate some special provisions for which the sanction of 
Parliament would be needed. There can be no doubt that any 
measure calculated to prevent or even to check “ time bargains ” 
in Scotch warrants would be a great boon to the iron trade, and 
would go a long way towards restoring that industry to a healthy 
and prosperous condition. be considerable amounts of money 
have been lost in Birmingham, Wolverhampton, and the neighbour- 
ing towns from speculation in pig iron warrants lately, and con- 
sequently the matter is of importance to this district. 

The marked bar trade continues quiet, except for some special 
Government orders for the best classes. With regard to these 
descriptions a fair amount of activity is experienced justnow. The 
£9 10s, standard is maintained. Common bars are in fair request, 
and could be had on ’Change in Wolverhampton on Wednesday 
and in Birmingham on Thursday at £7 5s. and upwards, and in 
some exceptional instances at as low as £7 2s. 6d. Rivet bars are 
in tolerably firm demand. ‘Tire bars remain in steady inquiry, and 
there is considerable activity in angle and tee sections. A good 
trade is also being done in channel and girder sections for wagon 
builders and engineers, Cable bars of the smaller sizes are now in 
good demand. 

The reduction in sheets alters singles from £9 10s. to £8 10s., 
doubles from £10 to £9, and trebles from £11 to £10. This is a 
drop of 35s. upon the opening of the year, singles being then 
£9 15s. Sheets are as low now as they were in July last. 

Hoops are in quiet request at £8 10s., and the demand for tube 
strip displays rather more activity at £8 5s, Lock strip is in fair 
inquiry. 

Steel makers continue satisfactorily active, there being a growing 
demand for steel of all descriptions, but more particularly in those 
sorts required for constructive ee Basic steel, tank and 
bridge plates are still quoted about £8 10s., and angles £8 to 
£8 5s. The pig iron market is slightly improved. Prices are 
fairly settled at from 45s, to 46s. a ton for cinder sorts, and 55s. to 
djs. 6d. for part mines. Outside brands are in quiet request, 
quotations for Northamptons and Derbyshires being from 55s. to 
60s. Five furnaces have been blown out during the last five weeks, 
and if this restriction continues prices will doubtless become 
firmer. . 

The Executive Committee of the Ironworkers’ Association have 
called a general meeting of the committee for Saturday, the 18th, 
to decide in what way the proposal of the masters’ section of the 
Midland Iron Trade Wages Board to reduce the premium from 
1s, 9d. to 1s. shall be laid before the workmen generally. It is ex- 
vected that the delegates will be instructed to call a meeting of every 
odge in the district to lay the matter before them, and that after- 
wards a ballot will be taken. The men generally express their asto- 
nishment that the masters should ask for such a sweeping reduction, 
which would lower the wages of ironworkers from 9s. 9d. to 9s. per 
ton, It is said that by the 20th of the present month the account- 
ants will again have examined the masters’ books toascertain the aver- 
age selling prices, and it is believed that this will cause a reduction to 
be made in the men’s wages. The men say that if the 9d. per ton 
were taken off, as suggested, the masters would again lower the 
prices of iron, and the two things would bring about a 20 per cent. 
reduction in the men’s wages, which they would not submit to. 

_ Military arms and ammunition are in particularly good request 
just now. Government orders in hand in Birmingham represent as 
many as 150,000 magazine guns and 20,000 army revolvers. The 
poacd American Tariff Bill has caused some consternation among gun 
makers, 


ittee to 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Munchester.—The depression in the iron trade of this district 
which set in soon after the commencementof the yearseems no nearer 
an end now than it did two or three months back. The giving way 
in prices which has been going on persistently and steadily, appa- 
rently has no effect in bringing forward any increased weight of 
business. Certainly consumers show no more disposition to place 
out orders beyond what they are actually compelled to bring to 
cover pressing requirements, and the position both of makers and 
manufacturers every week becomes more difficult, as notwithstand- 
ing the ape they are now quoting are in most cases considerably 
under the actual cost of production, business apparently remains 
quite as impracticable as ever. 

The Manchester iron market on Tuesday was only moderately 
attended, and the general report was a continued absence of 
inquiry either for pig or finished iron. For pig iron prices were 
again easier, but so far as current quoted rates are concerned they 
are little more than nominal, as second-hand parcels and re-sale lots 
are being forced upon the market at almost any price that buyers 
are disposed to give, and with the very limited. business that is 

ing given out, consumers are able to cover their wants with the 
cheap parcels which are so readily obtainable. For Lancashire pig 
Iron makers would now readily accept about 53s. 6d., less 24, 
delivered equal to Manchester, and the same figure represents 
about the average price for Lincolnshire; but even this low price 
does not lead to business of any moment. The best foundry 
brands of Derbyshire do not average more than about 55s., less 24, 
delivered here, and inferior qualities are offering at bly 


shire bars, although nominally quoted at £7 10s., could no doubt be 
bought at about £7 5s. per ton, 

Steel plate makers still report that they are getting no new 
orders, and prices show a further easing down, £9 5s. being 
now the general quotation for good boiler-making qualities deli- 
vered in the Manchester district, and buyers would no doubt be 
able to place out orders on the basis of £9 per ton. 

The recent upward movement in copper tended to bring out 
a few orders in some classes of manufactured goods, chiefly wire, 
that have been held back ; but trade generally shows no improve- 
ment, and it is only on specifications on account of contracts 

slaced some time ago that manufacturers are being kept going. 
buoted prices remain unchanged. 

The condition of the engineering trades remains much the same 
as reported last week. In the principal industries of this district 
works are still kept pretty well employed with orders in hand, but 
these are running out much more rapidly than they are being 
replaced, and the outlook is not at all encouraging. 

Some time back the London and North-Western Railway Com- 
pany sent out a notice to the various colliery proprietors requesting 
that railway wagons shall be built to a certain specification which 
has been prepared by the company, and intimating that only wagons 
built upon this specification would be allowed to pass over the lines. 
As there are many thousands of wagons in good working condition 
already upon the lines, and which are not in accordance with the 
new specification prepared by the company, the colliery owners 
naturally strongly object to these wagons being thrown out of use, 
and contend that they should simply be withdrawn as they wear 
out, and that all new wagons coming upon the lines should 
be built upon the specification laid down by the railway company. 
A deputation, representing the South Lancashire Coalowners’ Asso- 
ciation, is waiting to-day—Friday—upon Mr, Findlay in London to 
discuss the matter, and to lay before him the views of the colliery 
proprietors with reference to the specification which has been sent 
out by the railway company. 

It will be remembered that some time back two workmen met 
with their death at the Armley Forge, Leeds, as it was alleged, 
through the effects of the poisonous vapours issuing from the 
water-gas used at the above works for welding purposes. This 
has necessarily given rise to a strong objection to the use 
of water-gas, and with a view of overcoming this objection 
Mr. H. Fourness, gas engineer, of Manchester, has been carry- 
ing out experiments for the purpose of discovering a means 
by which the poisonous properties of water-gas may be removed. 
He has now patented a process for carburetting water-gas by intro- 
ducing a mixture of volatile oil whilst the gas is in a heated state, 
so that it thoroughly mixes with the gas, and whilst not only 
destroying the poisonous carbonic oxide, it gives a high illuminating 

power to the gas, which is thus rendered useful not only for heat- 
ing, but also for lighting purposes. The gas produced under this 
new process has been found to be of about 22-candle power, and it 
is claimed that this gas can be manufactured at a cost not exceed- 
ing about 6d. per 1000ft., as compared with 1s. 5d. per 1000ft., 
which is stated to be the cheapest rate at which coal gas is pro- 
duced. The odour of the gas is similar to that of ordinary coal 

, and the distinguishing feature is that the water-gas thus pro- 
, ah is said to be permanent, and may remain in holders for a 
considerable time without decomposing. This process has long 
been in use in New York. 

In the coal trade a very quiet demand for all descriptions of 
fuel is reported, and pits are gradually getting on to shorter time, 
colliery proprietors evidently preferring to restrict the output 
rather than put down coal into stock at the advanced wages now 
being paid to the men. For house fire purposes there is neces- 
sarily a considerably lessened demand, owing to the season of the 
year, but common round coals for steam and forge purposes are 
also only in very moderate request, and all descriptions of round 
coal are hanging upon the market, with an easier tone in prices. 
Engine fuel still moves off fairly well, but supplies are plentiful 
cae good deal of slack is now coming in from Yorkshire and 
Derbyshire at very low prices, which is necessarily weakening the 
position of local coalowners. At the pit best coals are obtainable 
at 11s. 6d. to 12s. per ton ; seconds, 10s. to 10s. 6d.; common coals, 
9s. to 9s. 6d.; burgy, 8s. to 8s. 6d.; the better qualities of slack, 
7s. to 7s. 6d.; and common sorts at about 6s. 6d. per ton. 

For shipment there is only a slow demand, and common coals, 
either for steam purposes or house-fire consumption, are obtainable 
at the ports on the Mersey at about 10s. 3d. to 10s. 6d. per ton. 

Coke is in considerably lessened request, and although quota- 
tions remain unchanged, prices are being with difficulty maintained 
at late rates. Best foundry cokes do not average more than 20s. 
per ton, and common sorts about 15s. per ton at the ovens. 

Barrow.—There is a rather better tone in the hematite pig iron 
market than in the beginning of the week, and prices show a slight 
improvement at 54s. 3d. per ton cash for hematite warrants. It is 
repo’ that some makers are now in a position to quote for sale 
their own make at warrant prices, but the general run of quotations 
nominally range from 57s. 6d. to 60s. per ton, net f.o.b., for mixed 

Is of Bessemer pig iron. It is expected with the rapid 
decline of stocks and the reduction of the production, prices will 
nowadvance; but thereisthedrawback that steel makersare not now 
in a position to consume as much iron as for some time past, and it 
is probable they will not require as heavy deliveries during the 
summer as they have during the winter months, 

ere has been a decrease in the stocks of hematite warrants 
during the week of 6173 tone, this making a decline since the Ist 
of January last of 52,802 tons. The total amount of warrant 
stocks now held represents 327,840 tons. It is confidently expected 
that these stocks will be reduced to much less than 300,000 tons. 

The steel trade shows very little life, although, generally 
speaking, the mills are well employed, except in the tin-plate bar 
department, There is, however, short time being worked in this 
department. Prices are steady, at £5 10s. per ton. There are 
indications that the consumption of tin-plate bars will be ver 
small in the immediate future. There is a steady but not a bris 
tone in the steel rail trade, and yee are steady, at £5 per ton for 
heavy sections. An order for 20,000 tons on foreign account has 
been placed in this district. The plate and angle mills are busy, 
but new orders have not been placed on a large scale, nor are many 
offering. Prices are quoted at £7 5s. for plates and £6 lis. for 
angles. Steel boiler-plates are in brisk demand at £10 10s. per 
ton. Blooms are in slow demand at £5, slabs at £5 10s., and 
billets at £5 5s. per ton. 

The shipments show considerable increase. There has been 
reported for this district during the week 23,553 tons of metal, as 





below this figure. The constant fluctuations in warrants at 
Glasgow and Middlesbrough necessarily give a very unsteady tone 
to outside brands offering in the market. In Scotch iron business 
1s practically confined to Eglinton, which does not average more 
than 50s., delivered at the Lancashire is and 54s. 6d., net cash, 
delivered equal to Manchester. In Middlesbrough good foundry 





t 18,021 for the corresponding week of 1889, showing an 
increase on the present year of 5532 tons. Up to date 399,953 
tons have been exported, as against 392,041 tons for the same 
period of 1889. This shows an increase on the year of 7912 tons. 
Shipbuilders and engineers are exgeptionally busy on the work 
they. have in band, and expect te be much busier later on in the 
year. Marine engineers have as much work in hand as they can 





possibly manage, and have practically enough orders for two years 
to come, 

Iron ore is in quiet request, and prices are again lower, at 10s. to 
12s. per ton, net at mines, for average native qualities. The earn- 
ings of the men employed at the Moss Bay Iron and Steel Company 
have been reduced to the extent of 74 per cent. ‘This reduction 
has been accepted. 

Work has been resumed by the men employed at the West 
Cumberland Iron and Steel Company’s works at Workington, at a 
reduction of 10 per cent. in their wages. With regard to the 
Bessemer department of these works, it is reported that a reduc- 
tion of 174 per cent. has been notified in the earnings of the men 
working in that department. The men are, however, showing no 
signs of accepting this reduction, whilst the masters are determined 
not to re-open that part of their works unless they accept those 
terms. : 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


MorE than usual interest attaches to the official return of 
Yorkshire coal taken to Hull in April, on account of the time 
being at hand when fresh tenders will be sought by the railway 
and gas companies. Last month the weight sent by rail and water 
to the great Yorkshire port was 174,368 tons, against 136,832 tons 
in the corresponding period of last year. An increase of 37,536 
tons does not look like a diminishing business. The export also 
showed an increase—61,044 tons, or 15,206 tons more than in 1889. 
On the four months of the year, however, the export trade shows a 
falling-off to the extent of 28,600 tons. The Denaby Main Com- 
pany heads the list of Yorkshire collieries sending to Hull, its 
weight being 13,968 tons, against 12,144 tons for April of last year. 
Manvers Main is second, with 10,376 tons, against 9504 tons during 
the previous April. 

e railway companies are now paying 8s. to 9s. per ton for coal. 
This is an advance of 2s, to 2s. 6d. on the quotations for the 
previous twelvemonths ; but their next contracts will not be placed 
under lls., the coalowners having come to an arrangement to 
advance values by 3s. per ton on all kinds of steam coal. This will 
be a very serious matter to railway companies, as well as to ship- 
ping houses and gas concerns. At present the North-Eastern Rail- 
way is said to be giving the advanced price for the South 
Yorkshire coal it is buying. 

The Yorkshire Miners’ Association had a prolonged council meet- 
ing on Monday, when it was decided to send representatives 
to the International Conference to be held in Belgium. Mr. 
Benjamin Pickard, M.P., Mr. W. Parrott, treasurer, Mr. Wadsworth, 
and Mr. Murry will be the Yorkshire delegates. 

Another trade combination is in progress—the Sheffield steel 
workers. The object has been broadly defined to combine the 
hammer men, hammer drivers, engine tenters, and other workers 
in connection with the steel trade. Mr. Charles Hobson, the 
President of the Federated Trades Council, urged the men to join 
his body, which he recommended for its work in bringing about 
trade settlements without strikes. The meeting contented itself 
with thanking the speakers for their addresses. 

The Admiralty have invited tenders for the engines and boilers 
of two second-class cruisers, the Holus, building at Devonport, and 
the Brilliant, at Sheerness. Otherwise there is nothing new in 
marine material. 

Rolling mills have largely benefitted by the better trade of last 
year. In the reports which are now being issued the directors 
show increased profits. The Kelham Company pays 5 per cent., 
against 2 per cent. last year, and adds £1000 to the reserve. 

A strike in the spring-knife trade is threatened at the Don 
Cutlery Works—Messrs. Southern and Richardson. The spring- 
knife cutlers demand an advance of 10 per cent. on the present 
rate of wages. The notices given will expire on the 24th inst. The 
Union is considering the condition of men employed by several 
firms, and notices have been handed in at three other houses. 

There is less doing in cutlery, particularly in the finer grades of 
goods. The commoner descriptions are reported to be more freely 
asked for. Ivory has so seriously advanced in price that xylonite . 
makers are active, some very skilful imitations of ivory handles 
having recently found their way into the market, where they have 
obtained a ready sale. The cutlery firms who make a speciality of 
gardening tools have been fully occupied of late, and are still busy. 
German houses still retain the trade in the cheaper classes of 
goods, which are offered at remarkably low prices. 

One of our most important establishments—the Parkgate Iron 
and Steel Co.—has just issued its report for the year ending March 
31st, 1890. The directors state that the new steel works are now 

ractically complete in all departments, and consist of four 25-ton 
| ~wareraa melting furnaces, rolling mill for slabs and billets, from 
ljin. square to 36in. wide, and 10in. thick, with the requisite 
shears for cutting this heavy work. Large angles and girders can 
also be rolled in this mill. There is also a plate mill—rolls 36in. 
diameter and 12ft. long—capable of rolling the largest plates in 
use at the present time, fitted up with hydraulic crane, shears, Xc., 
of the most modern construction. Large quantities of marine boiler, 
locomotive, and general boiler plates have been manufactured during 
the year, and have stood the Admiralty, Board of Trade, Lloyd’s, 
and other tests most satisfactorily. The directors state that 
their policy in putting down the new steelworks has been fully 
justified by their being able to retain the old connections of the 
company through their ability to supply their requirements in steel 
as well as iniron. Although the whole of the works have been 
fully employed during the year, the results have not been so 
financially satisfactory as the directors anticipated. This was 
a | owing to the continued advances in the price of fuel and all 

inds of Jabour, only a small portion of trade being actually done 
at the high and speculative prices which ruled early in the present 
year. Since then the volume of business has fallen off considerably, 
accompanied by a rapid fall in prices. The directors have written 
off £10,000 for depreciation on plant and works, carried £2000 to 
reserve, paid a dividend of £3 per share—absorbing £9000—and 
carried forward £937. 

The manufacture of glass bottles is a large and important South 
Yorkshire industry. he makers are now busy on the usual 
summer contracts. There is an exceptional demand for aérated 
water bottles, in which the German competition keeps prices down. 
Still, home producers are reported to be quite holding their own, 
and fewer German-made bottles are now used in this district. The 
old contracts, made before the startling advances in fuel, are now 
on the point of expiring, and the new arrangements promise to be 
of a more remunerative character. 

Sir Frederick Thorpe Mappin, Bart., M.P., head of the firm of 
Messrs. Thomas Turton and Sons, Sheaf Works, is a very generous 
supporter of schemes for the advancement of technical education, 
as well as other efforts for the industrial prosperity of Sheffield. 
His latest evidence of practical interest is a gift of £1000 of 
Midland Railway 3 per cent. debenture stock, to establish two 
scholarships of £15 each in the Sheffield Technical School, of which 
he is a trustee. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE value of Cleveland pig iron continued to fall throughout 
last week, and it is difficult to say whether the lowest point has yet 
been reached. At the market held at Middlesbrough on Tuesday 
last the attendance was good, and a slight increase of confidence 
was noticeable. The amount of business done was, however, by 
no means large. There was considerable inquiry for prompt 
delivery, but no one seemed inclined to buy forward, in view of 
the present unsettled condition of the market. Merchants were 
offering No. 3 G.M.B. at 48s. per ton, or 2s. 6d. less than they 
accepted a week ago. Makers, who held out so long for 60s., are 
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now seeking orders. They are all willing to accept 45s., and some | 47s. 6d.; Clyde, 62s. 6d. and 55s. 6d.; Carnbroe, 47s. 6d. and 47s.;| The Charles T, Jones Steamship Company has been floated at 
would not refuse even 44s. For forge iron they name 43s. to 44s., | Monkland, 6d. and 46s.; Govan, 46s, 6d. and 46s.; Glengar- | Cardiff. £30,000 in £100 shares. — a 
but do no business, as merchants will take as low as 42s. 6d. nock, 67s. 6d. and 59s.; Dalmellington, 57s, and 55s.; Eglinton, Another stop week in the tin-plate trade is suggested for 


The price current of warrants is now 42s. per ton, representing a 
fall of 3s. 3d. during the week. Buyers, however, hesitate to give 
this price, and some transactions have been made at 14d. less. 

The stocks in Connal’s stores are still declining. At Middles- 
brough they held on Monday night 126,243 tons, being a reduction 
of 3339 tons during the week. At Glasgow the decrease was 
10,054 tons. 

Shipments show no improvement. Between the Ist and 12th 
insts. they had reached only 24,548 tons, against 34,902 tons in the 
corresponding portion of April. 

The finished iron trade is in a quiet condition. There is but 
little inquiry, and makers still have difficulty in obtaining specifi- 
cations against current contracts. Market prices on Tuesday were 
as follows:—Ship plates, £6 per ton; common bars, £6 2s. 6d.; 
best bars, £6 12s. 6d.; and angles, £5 17s. 6d. All free on trucks 
at makers’ works, less 2} per cent. discount. 

Steel ship plates are offered at £7 ; angles at £6 17s. 6d., and 
heavy rails at £5, at makers’ works. 


The closing meeting for the session of the North-east Coast 
Institute of ineers and Shipbuilders was held at Newcastle on 
the 12th inst., Mr. F. C. Marshall, the president, occupying the 
chair. on “ 


e Struc- 
Indeed 





The discussion on Mr. Bergstrim’s paper 
tural Strength of Cargo St s,” was continued and 
Mr. W. Boyd's paper on the ‘‘ Weight of Machinery in the Mer- 
cantile Marine,” was then discussed, and votes of thanks were 
passed to him and Mr. Bergstrim. The president announced 
that, as the result of the recent ballot, Mr. Wigham Richardson 
had been elected as his successor in the presidental chair, but he 
regretted that the president elect was not able to attend that night 
to hear the announcement himself. In vacating the chair, he 
desired to thank all the members for the courtesy they had shown 
him during his term of office. He thought they might be proud of 
their institution, which had greatly extended its influence and 
prosperity during the last two years. 

On the 9th inst., Mr. Marshall, in view of the approaching termi- 
nation of his term of office, entertained the an of council of 
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47s. 6d. and 47s.; Shotts, at Leith, 66s. and 61s, 6d.; Carron, at 
Grangemouth, 71s. 6d. and 61s. 6d. 

Deliveries continue to be made out of Connal and Co.’s stores at 
the rate of 8000 to 9000 tons a week. During the past week there 
was shipped at Glasgow steel goods to the value of £4602; irondo., 
£37,876, exclusive of the export of pig iron; machinery, £18,255 ; 
sewing machines, £1529 ; and locomotives, £4050. 

The imports of iron ore into the Clyde from Spain in April 
amounted to 58,664 tons, against 47,717 in the same month of last 
year, and 34,413 tons in April, 1888. During the first four months 
of the present year, the arrivals of this ore reach the total of 
176,753 tons, compared with 150,348 in the same period of last 
year, and 147,559 tons in 1888. There isa large output of hematite 
pigs in Scotland, for the production of which this ore is employed ; 
the furnaces putting it out numbering twenty-seven, as com 
with twenty-five at this date last year. ut the demand for 
hematite pigs on the — of the steel makers for forward delivery 

ep 





is decreasing, and t rospect is that its production will soon 
begin to gradually diminish. In fact, one or two firms have already 
put off some hematite furnaces for the reason that the making of 
it had become unprofitable. 

The steel trade is still pretty well employed on amtins con- 
tracts, but there is very little fresh work being arranged. Makers 
state that they have many inquiries for quotations, but that the 
great majority of these do not result in any business. Reduced 
prices are being quoted by some merchants for steel. But the 
prices of the best makers of Siemens steel are as follows :— 
Angles, £6 1is.; ship-plates, £7 19s.; boiler-plates, £8 10s.; and 
bars, £8, all less 5 per cent. discount for deliver in Glasgow 
district. 

There is unfortunately no improvement in the state of the 
malleable iron trade. In fact, the position of matters in the 
manufacturing districts is getting worse instead of better. Onl 
in a few cases are makers able to keep their works fully employed, 
and even in these instances it is feared that in a short time dull 
times will be experienced. There is now great pressure put on 





the Institute at dinner at the County Hotel. A large ber of 
the principal engineers and shipbuilders of the district were present. 
In the course of the subsequent proceedings it was announced that 
the membership had now reached a total of 750, and that the work 
of the last two years included securing representation on Lloyd's 
Committee. 

The advocates of the abolition of the rating of machinery are not, 
it appears, to be allowed to carry on their agitation without some 
opposition. In — to a requisition, the Mayor of Gateshead, 
Mr. John Lucas, called a public meeting to consider the new Bill, 
on the 9th inst. His Worship, in his opening remarks, said he was 
informed that the proposed exemption would meana reduction in 
the rateable value of the borough of Gateshead of from £15,000 to 
£20,000, representing a contribution of about 5d. inthe pound. If 
that were so, he would give the measure his emphatic opposi- 
tion. The following resolution was then moved, seconded and 
carried unanimously, viz:— That the Bill now before the 
House of Commons to amend the law relating to the rating of 
machinery would exclude from rating all machinery except that 
which transmits the action of motive power to other machinery, 
fixed orloose. That such an alteration of the law would be entirely 
opposed to the uniform decisions of the judges of the Queen’s Bench. 
That, in the opinion of this meeting, the said Bill should not become 
aw. 


In estimating the importance of the decision, it must not, how- 
ever, be left out of consideration that the number who voted was 
only thirty-five. 

A public meeting has been called in Newcastle to consider the 
same matter, when a similar resolution will, no doubt, be submitted. 

The shipbuilding trade on the North-east Coast has not yet shown 
any distinct signs of emerging from the cloud of depression which 
is at present hanging overit. Not many men have been discharged 
hitherto, but unless a marked change takes place, there will be a 
large number idle next autumn. e workmen and their advisers 
do not believe in the reality of the cessation of demand which has 
taken 7. This is perhaps only natural, inasmuch as the 
demand for their services has not yet appreciably diminished. One 
large shipbuilding firm on the Tyne has only laid down a single 
new vessel since January, and another firm has now launched all 
ships under construction without being able to fill the vacant 
berths. Most of the vessels at the other yards are advancing 
rapidly towards completion, and that with little or nothing to 
follow. Inquiries are few, and orders still fewer. Shipbuilders 
say that if they were to accept prices representing about 10 per 
cent. below present cost of construction, they might enter a certain 
number, but that would involve speculating on a further fall in the 
value of materials and labour, and this few firms feel themselves 
justified in doing. 

On Saturday last a meeting jointly composed of representatives 
of the Durham coalowners and cokemen was held at Newcastle, to 
endeavour to settle, if possible, the dispute which has for some 
time been in progress at the four collieries of Messrs. Straker and 
Love. The matters in dispute are somewhat complicated, and 
seem to refer more to the dismissal of some of the men than to 
any pecuniary question. The men on Saturday made the following 
offer to their employers, viz.:—‘‘ That all notices on both sides 
should be withdrawn; and that any charge or charges against 
the men be submitted to a joint committee, whose decision 
should be final.” The employers did not accept this offer, 
but submitted the followmg, viz, the men to withdraw 
their notices, and those to whom notice has been given to remain 
out of work till a joint committee investigate the charges made 
against them. Should the charge be disproved, Messrs. Straker 
and Love to be recommended to reinstate the men. The men’s 
representatives said they could not accept these suggestions without 
consulting their constituents. In the end it was decided to take a 
hallot during the present week. Meanwhile the strike is affecting 
— y some of the principal blast furnaces in the Cleveland 

istrict. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a more cheerful feeling in the Glasgow pig iron 
market this week. Scotch warrants have been in demand, and 
Cumberland iron has moved up somewhat insympathy. As rds 
Cleveland warrants, which have now for some months been higher 
than Scotch, the position this week has been reversed, although the 
English iron is still considerably above the price which it has long 
held as contrasted with Scotch iron. The impression has been 
pretty general on Change in Glasgow within the last few days that 
we are likely to have some improvement in the pig iron depart- 
ment. 

The past week’s shipments of Scotch pig iron are the largest that 
have taken place for a long time. They amounted to 14,245 tons, 
as compared with 7593 in the same week of 1889. The United 
States took 650 tons; Canada, 715; India, 427 ; Australia, 785; 
France, 120; Italy, 1315; Germany, 2320; Holland, 1460; Spain 
and Portugal, 113; China and Japan, 360; South America, 75; 
Belgium, 63; and Russia, 50; the quantity sent coastwise being 
5487, as against 3253 tons in the corresponding week of last year. 
There is a Jarge increase in our pig iron shipments to the Continent, 
and it is believed that business connections formed there will help 
to bring back, at least for a time, to Scotland, much of the trade 
which was transferred years ago to the Cleveland district. 

One or two of the special brands of makers’ iron are 1s, to 2s. 
lower, but in a majority of cases rates are unchanged, and Eglinton 
iron is somewhat higher. Gartsherrie, f:0.b. at Glasgow, No. 1, is 
quoted at 63s. per ton; No. 3, 58s.; Summerlee, 65s. and 58s, 6d.; 
Langloan, 66s. and 59s, 6d.; Coltness, 66s.; Calder, 48s. and 





ts for specifications under existing contracts. The down- 
ward tendency in prices continues, and bars are 2s, 6d. lower than 
they were a week ago. Common bars and angles are quoted at 
£6 2s. 6d., less 5 per cent. discount; and best bars, 10s. more. 
Nail rods are without change at £8 15s., and hoops are £8. The 
higher grades of bars are maintained at £7 to £7 5s. There isa 
large amount of orders available for unbranded ircn for the Eastern 
markets, but it is offered at too low prices, £5 5s. net var men- 
tioned ; while makers are not generally disposed to undertake con- 
tracts at less than £5 10s. 

In the coal trade there is a large shipping business being done 
with the Baltic ports, and at present this outlet forms the mainstay 
of the trade. The demand for household coals for home consump- 
tion is greatly reduced, and splint coal for furnace use at the iron- 
works and factories is getting slack, with the result that prices are 
gradually falling. The price of main coals is also reduced 3d. to 
6d. aton. Dross is becoming plentiful and cheap, and coke is also 
purchasable at easier figures. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE expectation of an advance in the colliers’ wages has been 
fulfilled, and at a sliding scale meeting on Saturday in Cardiff, the 
resolution was to declare this to be 13} per cent., or 46} per 
cent. over the standard of 1879. This advance dates from the Ist 
of May, and when publicly announced on Monday was received 
with much satisfaction. On Saturday the new members joined the 
Sliding Scale Committee, in agreement with the new rules. There 
were Messrs. Forster Brown, James Lewis, H. Kirkhouse, and I. 
Colquhoun on the owners’ side. The addition on the workmen's 
side had been previously made. This marked advance in wages 
tells to the extent of 1s. per ton on cost, and must affect any more 
colliery floatings fora time. It is thought here that if it had been 
announced earlier the rush for Ferndale Colliery shares would not 
have been so great. Still there is a little reaction setting in this 
week in the coal market, and some c from late quietude. 

Last week prices were down, this week they are recovering, and 
on ’Chan 5s. was again a prominent figure for best steam, 
though = all were effected at 14s. 6d. The quotations now are:— 
Best steam, 14s. 6d. to 15s.; seconds, 14s, to 14s. 3d.; and Mon- 
mouthshire coals, 13s. 6d. to 14s. House coal is in less demand, 

rices are :—Best, 13s. 9d. to 14s.; seconds, 12s. 3d. to 12s, 6d. 
Small steam is selling at 8s. 3d. to 8s. 6d.; small bituminous is 
down to 12s. Coke appears to be reviving, and this week there 
have been more bookings, and as a result prices are looking up. 
Latest quotations are, furnace cokes 20s., foundry 22s. In patent 
fuel there is a moderate business doing ; Swansea is quoting 14s. 6d. 
to lis. At Cardiff prices are fluctuating between 14s. 3d. and 1ds., 
only the best brands obtaining the later, Swansea sent away last 
month to Italy, 4000 tons; Russia, 1900 ; Algiers, 1000 tons. 

A certain amount of anxiety continues with regard to the iron 
and steel trades. There have been a few more exports lately, 
especially from Newport, which sent this week 1200 tons of nails to 
Holland and 1000 steel sleepers to Rosario, and on Saturday last 
1100 tons of rails to Valparaiso. 

A notable feature of trade at Newport this week was the number 
of iron shipments coastwise. In one day there were seven ship- 
ments to Bristol of iron and three of tin-plates, one of iron to 
Liverpool, three to Cork, one to Dublin, one to Carnarvon, one to 
Hadston, two to Bridgwater, two to Barnstaple, and several to 
other quarters of Devon and Somerset. 

Utilisation is the order of the day. Just as the gasworks, which 
used to throw away the sulphate of ammonia, now find it a market- 
able commodity, so the chimney sweeps have discovered a good 
quarter for flue dust. Last month Swansea imported 127 tons. 

There is littie rigidity in the iron market, tin bars especially 
having come down with arush. The following are present prices: 
—Pig iron, Glasgow warrants, 44s. 6d. to 44s. 8d., firmer; York- 
shire, 41s. 10d.; hematites, 53s. 6d. to 53s. od.; steel rails, 
£5 2s. 6d. to £5 7s. 6d.; heavy sections, £6 7s. 6d. to £6 17s. 6d.; 
light Welsh bars, £6 7s. 6d. to £6 10s. Sheet was £8 to £9, 
singles; steel, £8 15s. to £9 15s. In these the drop has been very 
marked, quotations having been up to £12 for special brands. 
Bessemer blooms are at £5 2s. 6d.; bars, £5 10s.; Siemens, 
£5 17s. 6d. 

The tin-plate trade showed some signs of improvement this week. 
Exchange on Tuesday was particularly well represented by buyers, 
and it was stated that a good deal of business was done. Booking 
is evidently increasing, though prices seem to have got into a rut. 
The benefit to tin-plate workers must be in the reduced cost of raw 
materials, as it is evident that prices are low enough ; too low to 
admit of a margin. is week quotations were: Cokes, 13s. to 
13s. 3d.; Bessemer cokes to 13s. 6d.; Siemens to 14s.; ternes up to 
30s. 6d.; best charcoal fluctuates between 16s. 6d. and 21s. 6d. 
Block tin is at £94 15s. to £95. 

Great events are iooming at Llanelly, and efforts are being made 
to obtain a floating dock at the Carmarthenshire entrance of the 
harbour. 

There is a great virgin track of coal at Llanelly, estimated at 
ninety-eight million tons, which will be shipped at Swansea unless 
Llanelly moves energetically. The Messrs, Waddell, successors of 
the famous fan inventor, are spending £4000 on new sidings, &c. 

ose conversant with the coalfields of Wales know that Llanelly 
has a big future before it, but it must be when the Rhondda and 
the Sirhowy and other valleys in Glamorgan and Monmouth have 
had their day. Yet there is every reason that Llanelly should 
begin to prepare. 


travelling in Switzerlan 





ugust. 
Three new levels are being opened in the Blaen 
London and South Wales Colliery Company. Rhondda by the 

1am favoured with statistics of the various ports for A i) 
Cardiff exported 812,606 tons coal to foreign destinations el 
107,161 tons coastwise ; Newport, 134,922 foreign and 68,352 pth 


wise. Swansea, 79,650 tons foreign and 56,291 coastwise ; Lianelly 
Cardiff exported 


15,496 ay 8751 coastwise. ring the month, 
3515 tons of steel, and Newport 7312 tons, In the first fo 
months of the year Cardiff had exported 16,050 tons of ina out 
steel, and Newport, Mon., close upon 37,000 tons. In patent fue} 
Swansea takes the lead with 121,388 tons ; Cardiff sent 77,514 tons’ 
and Newport, 14,100 tons. About 25,000 tons of coke were sent 
from all the Welsh ports during the past four months. 

Barry Dock return for the week shows 1378 tons 12 ewt, coke 
and 61,429 tons 1 cwt. coal. . 

The attention of the colliers in the South Wales and Monmouth- 
shire districts has been forcibly called to the equitable acting of 
the sliding scale, which, having insured sixteen years of peaceful 
ami A is now beginning, it is hoped, a similar period after its 
remodelling. 

It cannot be overlooked that the sliding scale was initiated b 
Sir W. 'T. Lewis, and that in its remodelling to suit changed co? 
ditions he was indefatigable. But for extreme patience the new 
scale would have been wrecked. At various stages there were 
grave doubts raised as to the possibility of its being established on 
a new basis ; now it is most hopeful. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE tone of the iron markets in these parts has in no wise 
changed for the better since last report. The general movement 
in prices finally ins to submit to existing circumstances. For a 
long time the syndicates of the leading iron industries hesitated to 
follow the natural development of b b ions in prices, 
and in some instances even pretended not to take any notice of 
the downward movement, thereby denying, if possible, its very 
existence; but as might have been expected of such childish 
absurdity, without the desired result; so at a meeting of the 
principal iron and steel makers of Rheinland and West Germany 
at Cologne, all yard agreed that their obstinate sticking to old 

uotations would f lead to an increasing import of English and 





rench pig iron, e reductions agreed upon are considerable, 
ranging tween 12 and 20 per cent., as the given numbers will 
show. 


In Silesia a lively demand for pig is being kept up ; bars, girders, 
and plates are also briskly called for, and the mills in healthy em- 
ployment. The same is reported of the steel works, 

Last week’s quiet but — business on the Austro-Hungarian 
iron market has been preserved, but there is little or no hope now 
for a general revival of trade. The business in inland ores is 
moving on satisfactorily, and the mines have sold their production 
for the next month at former quotations. The pig trade is very 
dull, and complaints are heard of a general absence of inquiry, It 
is to be fi the rolling mills will soon feel the want of orders, as 
dealers have their stocks well filled, and continue in a reserved 
position. The syndicates have decided to make up for the want 
of orders by restricting labour, and will hear of no reduction in 
price. The steel trade is briskly employed. 

On the French iron market business has, on the whole, been 
firmly maintained. Different to other markets, prices have only 
slightly decreased within last month, and although in some parts 
the tone of the market has been a little shaken, latest reports hint 
that an improvement may soon be expected. Paris dealers have 
agreed that neither bars nor girders are to be sold below 200f. In 
the Haute-Marne district orders for bars are coming in but 
scantily. The foundries have been insufficiently occupied during 
the last week, and some works were obliged to limit their 
production, as they would rather make holiday than unnecessarily 
increase their stocks. Old iron rails cost 115f. The French cval 
market continues very animated, the most vigorous output being 
unable to cover demand. Some sorts are scarcely to be for 
love or money. It may be doubtful if this can be for long. The 
fact is that the mines have agreed to renew contracts only with 
their oldest and best customers. Production increases, for from 
January lst to March 25th 63,225 wagons of coal have been 
exported from France, against 55,211 for the same period last 
year, showing an increase of no less than 20 per cent. 

The Belgian iron market continues in a quiet way. The Comp- 
toir de Longwy has reduced pig iron on 64f. for Belgium. Almost 
all the rolling mills have one Sioliday, some even two per week. 
Although the Rheinish-Westphalian iron and steel trade has 
remained in its former quiet condition, yet hopes are entertained 
that the reduction in prices, agreed pe last week, will bring 
about a change for the better. No change, either in price or 
demand, has taken place in the iron ore trade. As the reduction 
in pig iron is, on an average, M. 10 to 12 p.t., present prices are 
very firmly maintained. Spiegeleisen, 10 to 12 p.c. grade, is 

uoted M. 103; good forge quality, No. 1, M. 82; No. 2, 

. 80.50; No. 3, M. 65, caneeting to latest notation ; foundry, 
No. 1, M. 78; No. 2, M. 76°50; No. 3, M. 67; basic, M. 68, 
and higher. Bessemer, M. 82. Luxembourg forge is noted 70 to 
75f. p.t. at works. The prices for manufactured iron have also 
been reduced M. 20 p.t. onan average. For bars, inland as well 
as foreign, demand is, for the present, but small. It is not at all 
cheering, that the last few months statistics show a decrease in 
export, while import has considerably increased, Girders have 
not been reduced in price, because, at the time of the general rise, 
they had remained comparatively low. Hoops continue in weak 
demand. How, and if, the plate and sheet trade will revive after 
the reduction of prices, remains to be seen. With regard to the 
wire trade, no alteration can be reported upon what has been said 
before. At a late tendering for 34,185 t. steel rails, Krupp offered 
lowest at M. 160. 

nt list prices, p.t. at works, are as follows :—Good 
merchant bars, M. 180 to 185; angles, M. 190 to 195; girders, 
M. 150; hoops, M. 190 to 195; bars in basic and Bessemer, 
M. 185 to 190; billets ditto, M. 140; heavy boiler-plates, M. 240; 
tank ditto, M. 200; plates in basic and Bessemer, M. 205; tank 
ditto, M. 180. Iron wire rods, common Love M. 190; drawn 
wire, M. 190; wire nails, M. 200 to 220. Steel rails, M. 165 to 
170; steel sleepers, M. 160 to 165; complete sets of wheels and 
axles, M. 380 to 385; axles, M. 260 to 265 ; steel tires, M. 270 to 
285; light section rails, M. 165 to 170 and higher. 
e production of pig iron in Rheinland-Westphalia was for 
April 118,756 t.; sale amounted to 111,929 t.; stores, 47,483t. In 

arch production was 127,281 t.; sale, 124,885 t.; stores, 40,656 t. 
Thus the pig iron business has undergone an unfavourable change. 

Coal having become more important than ever of late, researches 
for new deposits of it could not fail to be encou . Itis now 
asserted, and in the districts concerned firmly believed too, that 

werful beds of excellent coal have been found, stretching from 

anover—Osnabriick—through Westphalia and the Lower Rhine, 
far into Holland. 

The Swiss Railway to Zermatt has now been so far completed 
that the station Visp-Stalden will be opened on the Ist of June, 
and that of St. Nicholas on July Ist. The whole of the line to 
Zermatt is expected to be finished next F Much, however, has 
been gained y, for now Zermatt, the El Dorado of the Alpine 
tourist, may be reached in less than twenty-four hours from 
Ziirich, by rail to St. Nicholas, and from there by carriage. 
Further facilities and improvements are being gape to make 

as easy and as quick as possible, if, 


perhaps, regardless of expense, 
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AMERICAN NOTES. 


(From our own Correspondent.) 

New York, May 9th, 1890. 
yper from this port since January 
1 tfootup 4,079, 791b., as compared to2,653,6701b. 
pes the same time last year. Exports of —— 

tte and ore since January 1st, 70,023,172 tb., 
aaaee inst 10,373,804 lb, for the same time last 
+ “ond 24,735,979 lb. for the same time in 1888, 
Then is an improving demand for tin-plate, 

> jally among the larger consumers, and 
SS for large blocks have just been placed for 

ace, 

ie ee much activity in the iron trade, 
the conviction having ion of the minds of 
most buyers that the producing capacity of the 
ountry will protect them against any advance in 
: ices, and possibly lead to a further decline. 
The present condition of things is not likely to be 


Exports of co 


i modified for a few weeks to come. 
9 rad in pig iron is over, and the Southern 
companies who, two weeks ago, named some very 
low prices, have withdrawn their quotations. 
Pennsylvania irons are 8 y. Forge is selling 
at 16 dols. to 16°50 dols., although the latter 
figure is paid only for special brands. The stove 
makers have bought largely at 17 dols. for Penn- 
sylvania and 16 dols. for Alabama iron. The 
founders are paying 18 dols. for Northern and 
{7 dols. for Southern makes of No. 1 foundry. 
The rank-and-file of buyers have enough material 
on hand to last about a month, Pennsylvania 
furnace men are looking for a much more active 
movement during May, to cover wants up to 
September Ist. It frequently happens in our 
markets that prices move upward during the 
summer without any apparent cause. Large con- 
sumers frequently purchase sufficient material 
during the summer to last well into the winter, 
and these quiet heavy purchases lead to sudden 
hardenings of prices. The bar mills throughout 
the country are reported full of work, but prices 
are very slightly above cost. Steel rails are 
quoted at 33 dols. to 34 dols, Light sections 
have been bought for a number of mayen, and 
this has helped the mills over the dulness which 
would otherwise have affected them, on account 
of the lack of large orders for heavy sections. 

Advices from iron centres throughout the West 
indicate a little more activity than exists along 
the Atlantic Slope, chiefly owing to the require- 
ments growing out of the demands of the agri- 
cultural interests, Then the mining States are 
very busy, and population is flowing in that direc- 
tion, backed by capital sufficient to support a 
heavy and increasing demand for Eastern shop 
and mill products, as well as Western. 

The country is greatly agitated over the silver 
question. It seems to be generally conceded 
that we will have an expansion of currency on 
the silver basis, surrounded by such safeguards 
as the wisdom of Congress may be able to devise. 
The pressure for more money is exceeding] 
strong, and is backed by the entire public senti- 
ment of the Mississippi Valley a the Rocky 
Mountain region. 








NEW COMPANIES. 
bac following companies have just been regis- 
t _— 


Automatee Photograph Company, Limited. 


This company was registered on the 6th inst., 
with a capital of £100,000, divided into 19,900 
ordinary shares of £5 each, and 500 founders’ 
shares of £1 each, to adopt an ment of 30th 
ult., to purchase from Isaac Joel, the letters 
= No. 11,354, of 1889, for an improved coin- 
reed apparatus for automatically photographing 
persons and objects, and for developing a deli- 
vering the same, and also certain secret processes 
for the facture and production of sensitised 
plates, or plaques, to be used for taking photo- 
graphs in connection with the said patent, and 
for the composition of certain liquids and solu- 
tions for developing and fixing the said photo- 





graphs. The subscribers are :— 
Shares. 
The Earl of Kilmorey, Newry, Ireland .. - = 
M. Harris, 11, Lambeth Palace-rroad .. .. .. 10 
Admiral R. J. Macdonald, 14, Ovington-square.. 40 
Captain C. Wilson, 1, Grosvenor-place .. .. .. 40 
A. D. Macdonald, 94, Piccadill a ae, 
M. — 13 and 14, Basinghall-street, insurance 
ARES ie a er ap a 20 
L. Niersky, 106, Regent-street, photographer 40 


The number of directors is not to be less than 
three, nor more than twelve; qualification, forty 
shares; the subscribers appoint the first; remu- 
neration, £1500 per annum, divisible. Solicitor, 
Mr. Edward Lee, 1, Gresham-buildings. 





Collins’ Combined Automatic Coupling and Con- 
tinuous Brake Syndicate, Limited. 


This company was registered on the Ist inst., 
with a capital of £2000, in £1 shares, to acquire 
and work the patent rights of John Collins, of 
Newport, Monmouth, for improvements in self- 
acting couplings and conti brake apparatus 
for railway rolling stock, ‘The subscribers are :— 


Shares. 
John Collins, Newport, Mon., engine driver... 
John Greenfield, 12, Christchurch-street, Chelsea, 
Py ved ie ot ak es os 
: Fleming, Paragon-road, E., cler' 4 
H. Iles, Graham-road, N.E., clerk .. .. .. 
J. Aaron, Brick-lane, E., medical assistant .. .. 
W. Osborn, Cethnor-road, W., commercial 
Bo a, a RE Rr re ee 1 
F. Chapman, Shirley, Southampton, school- 





tt 


Registered without special articles, Solicitor, 
= sates Fleming, 27, Martin’s-lane, Cannon- 
reet. 





Guanta Railways Harbour and Coal Trust Com- 
pany, Limited, 

This company was registered on the 5th inst., 
with a capital of £250,000, in £1 shares, to pur- 
chase from La Société Francaise des Houilleres 
du Neveri, of 16, Rue de Grammont, Paris, three 
concessions granted by the Venezuelan Govern- 
ment for (1) the right to construct and work quays 
for embarkation, and railways, joining the mines 
of Naricual, Capricual, and Tacoropo, and of the 

ol de Barcelona, situate in the Barcelona section 
of the state of Bermudez, to the sea; (2) the right 





to work the said mines, and Col de Barcelona; 
(3) the complete title to 10,000 hectares of land, 
to be chosen in lots in the said section of Barce- 
lona; also to acquire all other property and 
undertaking of La Société Frangaise. The sub- 
scribers are :— 
Shares. 
Sidney Englefield, 91, Ivydale-road, Nunhead .. 1 
H. J. Heath, 1, Lansdowne-road, Dalston, secre- 
J. nm, 6, Stafford-road, Brixton, shorthand 
WHE 20 ono» 20 00 .00 0s «0 so os 
J. W. Ward, 10, Victoria-street, clerk .. .. .. 
A. aaa 281, Gray’s-inn-road, shorthand 
|” akelerindie rst ice] i ieaanaal saat 
E. E. Ford, 10, Sussex Mews East, Hyde Park, 
rrr rar arr ae 1 
A. Booker, 18, Upper Brook Mews, clerk .. .. 1 
The number of directors is not to be less than 
four, nor more than eight; qualification, £500 
in shares or debentures; the first are W. Newall 
Watson, Arthur mone, Theodore Delort, Eugene 
Parent, Sir John H. Morris, H. G. Hemmerde, 
J. H. Davidson, and A. W. Dixon; remuneration, 
£100 per annum, multiplied the ber of 
directors for the time being, to be divided as they 
may determine. Ihe purchase consideration is 
£150,000 7 per cent. first debentures, £37,660 
8} per cent. second mortgage debentures, £30,000 
fully-paid preference shares, and £130,000 ordi- 
nary fully-paid shares. Solicitors, Messrs. Norton, 
Rose, and Co., 574, Old Broad-street. 


1 
1 
1 


1 








Electric Welding Company, Limited. 


This company was registered on the Ist inst., 
with a capital of £460,000, in £10 shares, 1000 
being founders’ shares, to carry on business as 
manufacturers of and contractors for the sale, 
erection, and maintenance of electric machinery, 
and for such purpose to adopt an unregistered 
agreement entered into with E. F, Lenon, The 
first subscribers are :— 

Sharer. 
T. Willerson, 7, Nightingale-road, Clapton, ac- 


countant ge a eg ee ae ce a 1 
Ww. ea 14, Little Albany-street, Regent's 
J. Kayler, 26, Ranelagh-terrace, Leytonstone 1 
R. Gordon, Douglas Villa, New Malden, secretary 
UU. at, bey as 5S ae toae ae. ae 1 
H. Tipple, 44, Elmsdale-road, Walthamstow, 
secretary toacompany .. .. .. .. «. «. 1 
W. Doherty, 6, Great Newport-street, W.C., 
Se od. aa an ee ae ea! a xe a 1 
W. H. Adams, 168, Friern-road, Dulwich, 
accountant .. .. .. fe 1 


There is not to be less than three nor more 
than seven directors; the first to be appointed 
by the subscribers; qualification, £500 in shares ; 
remuneration to be determined in general meet- 
ing. Solicitors, Messrs. Ashurst, Morriss, and 
Co., 6, Old Jewry, 





Gamgee Steam Generators, Limited. 


This company was registered on the 2nd inst., 
with a capital of £100,000, in £1 shares, to - 
mote reform in steam generators and boiler tubes, 
and the general adoption of inventions for pro- 
ducing rapid evolution of steam, and the burning, 
incrustation or scaling of boiler tubes, plates, and 
boilers, and to manufacture steam apparatus 
generally. The subscribers are :— 





Shares. 
Douglas Gray Spiers, 31, Chester-terrace ws iale 
A. Kapteyn, Canal-road, King’s Cross, engineer. . 
*General Sir R. Taylor, 16, Eaton-place, 8.W. .. 
Major J. Howden, Arthur's Club, St. James’- 


ee oe re ee ee 
*Colonel R. J. Ward, 3, Chester-street, Belgrave- 
“Pl Shrapnel, 10, Osborn-villas, West , 

on ee ee en a oe) oe, 

D. Guillod, 2, Whitehead’s-grove, Chelsea .. .. 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, £100 
in shares or stock; the first are the subscribers 
denoted by an asterisk and John Gamgee. The 
company in general meeting will determine remu- 


neration. Solicitors, Messrs, Carpenter and Thom- 
son, 4, Trafalgar-square. 


1 
1 
1 
1 
1 


Thorneburry Miner's Safety Lamp Company, 
Limited. 


This company was registered on the 5th inst., 
with a capital of £50,000, in £1 shares, to carr 
on business as lamp manufacturers, and for suc 
saad to acquire an invention of James Thorne. 

e subscribers are :— 


Shares. 
J. V. Turner, M.E., 118, St. John’s-road, S.E. .. 1 
"a Hammond, York-road, Upton Park, E., 
cler’ ee ne eee ee ee ee ee ey 1 
L. Brigden, Crown-hill, Norwood, clerk .. .. 1 
R. J. Danter, 30, Bishop’s-road, Brixton, ac- 
hy On a SS ee ee ” 1 
- Harper, 38 opsgate-street, patent agent. . 1 
E. B. urr, CE., 85, Gracechurch-street ~ yee 3 
~ ee 24, Upper Kyverdale-road, Stamford- 
Mice aa) ce é 


The number of directors is not to be less than 
three, nor more than six; the subscribers nomi- 
nate the first; qualification, 100 ordinary shares; 
remuneration, £100 per annum each, and a 
further sum equivalent to 10 per cent. of the sur- 
plus profits after payment of 10 per cent. per 
annum dividend. Eolicitore, Messrs. Nash, Field, 
and Withers, 12, Queen-street. 








EXTENSION oF Euston Station. —The House 
of Commons Committee had this Bill before them 
on Wednesday, and after being addressed by 
Mr. Pember, Q.C., they intimated that they 
would pass the Bill on condition that the com- 
pany give the St. Pancras Vestry land equal to 
that in Euston-square pro to be taken. 
Mr. Littler, Q.C., for the North-Western Com- 
pany, stated that as they could not accede to 
these terms they would withdraw their Bill. 

SoutH KENSINGTON MusEUM.—Visitors during 
the week ending 10th May, 1890:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m.: Museum, 6321; mercantile marine, 
Indian section, and other cotlections, 3737. On 
Wednesday, Thursday, and Friday, admission 6d., 
from 10 a.m, to6p.m.: Museum, 1114; mercantile 
marine, Indian section, and other collections, free, 
2685. Total, 13,857. Average of corresponding 
week in former years, 16,540. Total from the 
opening of the Museum, 28,223,528, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 

*,” When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

5th May, 1890. 

6897. ArTiFIcIAL Birps or Tarcets, F. A. Hallsworth, 
Atherstone. 

6898. Hotpers for Stair Rops, J. Whitfield, Bir- 


mi . 

6800. Expansion Gear for Steam Enornes, W. Walker, 
Manchester. 

6900. FueLt, W. Gordon and G. A. Newton, Liv: 1. 

6901. AERATED Mik, C. R. C. Tichborne and W. 
McDonnell, Limerick. 

6902. Preservinc Too. Pockets, D. Helliwell, Leeds. 

6903, Macuine for Trasino, &€., Peat, J. A. London, 
Newcastle-on-Tyne, 

6904. GLazino Sasu-.icuts, G. Martin, Birmingham. 

6905. Non-conpuctine Coverinc, F. W. Moore, 


ae. 

6906. Guarv for Tramway Encines, &c., W. Dewar, 

Dundee. 

6907. Urinisinc Wastep Heat from Cuiose Stoves, 
H. J. Newcombe, Shenley. 

6908. SHuTTLE-Box Motion of Looms, F. Scholes and 
T. Walkden, Manchester. 

= Makine Empossep Cuair Sieerers, J. Riley, 
G P 


iw. 

6910. Gas Enoines, A. A. Dorrington and H. Coates, 
Manchester. 

6¥11. Ikon and Stee, Horse Trovcus, H. W. Hooper, 

1. 

6912, Gas Motor Enarnes, J. Fielding, Gloucester. 

6013, CaiLpReN’s Mait Carts, W. Waterhouse, Bir- 
mingham. 

6914. Makinc and Pressinc Bricks, T. C. Fawcett, 
Halifax. 

6915. Book-BACKING Macuines, A. Furnival and F. W. 
Clarke, Stockport. 

6916. BLACKBOARD RuLErs, H. Marle, Birmingham. 

6917. Artist SkeTcHinc-pox, &c., A. W. Head, 
London. 

6018. Srrirs for Giazinc of Frames, G. Deacon, 
London, 

6919. Encines for CompressinG Fiuips, H. G. Hol- 
borow, Stroud. 

6920. UnpeR-sLEEVE Houper, J. M. Lester, London. 

6021, FasteninG Gioves, &c., W. March, London. 

6922. Sasu Fasteners, E. G. Whitehead, New Malden. 

6623. Paperette Hats, W. Hockley, London. 

6924. ELectricaL Batrerigs, H. T. Eagar and R. P. 

Iburn, London. 

6925. FASTENING Buinp Corp, W. Jones, London. 

6926. TuBULAR Pneumatic Action, H. Whitehead, 
Waterford. 

6927. Fincer Bow s, T. W. Carnie, London. 

6928. Arr CompresseERs, 8. E. Martyn, London. 

6929. BeLt Fasteners, J. Pye, London. 

6930. NaTuRAL SHower, A. E. Cook, London. 

6931. MANUFACTURE of CoLouRING Matters, C. D. Abel, 





on. 
69382. MANUFACTURE of CoLouRING Matters, C. D. Abel, 


on. 

6933. Mariners’ Compasses, J. von Peichl, London. 

6934. Sounpinc of WaTER in Snips, O. Phalp, Cardiff. 

6935. Boats’ Row.ocks, O. Phalp, iff. 

6936. Extraction of Gotp from Ore, G. Bamberg, 
London. 

6937. AuromaTic Stipe for Hoxipine the Riss of an 
Umsre ta, C. J. Pearson, Huddersfield. 

6938. Mitts for Grinpinc, &c., Grain, F. K. Wood- 
roffe, London. 

6939. ConnecTING TeLecrarH and TELEPHONE WIRES, 
W. H. Crawcour, West Bridgford. 

6940. Hottow Bais of CeLtuLoiw, E. T. Wood, 
London. 

6941. ConpENSED Water free from Surrace Scum, 
H. J. Haddan.—(A. Bison, Belgium.) 

6942, MecHANIcAL Toys, C. F. A. Réell, London. 

6943, ELecrric Arc Lamps, E. Fischinger, London. 

6944, DisseMINATING PeR¥FuMEs, F. Grafton, London. 

6945. ELecrricat Switcn, J. Appleton, London. 

6946. Basic Bive CoLourtnc Matrers, 8. Pitt.—(L. 


Cassella and Co., Germany. 

6947. PLayinc the Game of War, D. C. B. Griffith, 
London. 

6948. Toy, C. Mankowski, London. 

6949. OpENiNG, &c., FANLIGHTS, D. Osborn, London. 

6950. VentiLaTors, M. Rodger, London. 


6th May, 1890. 


6951. Lininc Boiters or Dicesrers, C. Kellner, Man- 
chester. 

6952. Coatinc Metats with PorrLtanp Cement, C. 
Kellner, Manchester. 

6953. Butr Hinces, J. Sankey, Birmingham. 

6954. a and LunGc Protector, J. O. Woods, 

ndon. 

6955. Removinc Scaes in Steam Boxers, J. Draper, 
A. Holmgren, H. R. Mount, and es, 
London. 

6956. _— Rattways, Hon. E. M. Boynton, 

mdon. 

6957. Barus, A. Lengnick and M. Jesing.—(C. Ditt- 
mann, Germany.) 

6958. Automatic Exuavst Ventitator, J. D. G. 
Thompson, London. 

6959. ConnectiNG ELEectrRic GLoBEs to ScarF Pins, &c., 
B. Matthewman and E. D. Pride, London. 

6960. Makinc Stee. PLartep INncors, J. Neill, Sheffield, 

6961. Try Guns, C. H. Maleham, Sheffield. 

6962. MecHANICAL CLIPPERS, P. Ashbury and W. 
Barnes, Sheffield. 

6963. HoLLow ELoncaTeD ProvectiLes, T. Davage and 
8. Taylor, Sheffield. 

6964. Toy Tarcet, D. Appleton, Manchester. 

6965. Spoke BrusHeEs, T. F. Sewell, London. 

6966. HERMETICALLY CARBONISING VEGETABLE Pro- 
pvcts, J. Horne, Bristol. 

6967. ENaBLING ANIMALS to Rive with the VEHICLEs, 
E. P. Greenwood, Manchester. 

6968. MacHine for SHuFFLING PLayine Carps, E. J. 
Ebden, London. 

6969. Toy Spinnin Tops, W. Middleton, Birmingham. 

6970. CLEANING CaRPETs, T. Warsop and G. Wigley, 
Nottingham. 

6971. Wraprina ToBacco in Packets, W. Rose, Gains- 


ugh. 

6972. FIRE-EXTINGUISHING AppaRatTUs, J. O. Rouchetti 
and J. Cross, Birmi . 
6973. Scorinc Apparatus for 

Hillier and C. F. Chamb in, ; 
6974. Lupricatinc the Drivinc CHarns of Cyctes, 
A. E. Piper, near Dudley. 
6975. InDicaToR for GASHOLDERs, &c., A. M. Dempster, 


mdon. 

6976. Prep Fasrics, T, M. Pullen, Norfolk. 

6977. MecuanicaL Dancine Ficures, W. Britain, 
London. 

6978. FEEDING PrinTING Presses, C. E. Willcox and 
C. Whitehead, Bradford. 

6979. AsBEestos Composition SHapow, J. H. Lewis, 
Cradley Heath. 

6980. MakinG SLeEves, &c., used for STEEL, A. L. 

ce, Kingswinford. 
6981. Dryinc Textite Fasrics, &c., J. Bridge, 


Lawn Tennis, W. H. 





Accrington. 

6982, TrErH of Carns for Carpinc Fisres, F. Fleming, 
Halifax. 

6983. CiGaR Makina Macutnes, F. Bosshardt.—(J. R. 
Baghien, Belgium.) 

6984. Fixtna PHorocrapuic Neoatives, H, Silbergleit, 
Manchester. 

6985. CLosina PRESERVE RECEPTACLE HERMETICALLY 
A. Schiller, Manchester. 

6986. Spapes, E. A. Peckman and J. Yates and Com- 





pany, Birmingham. 





6987. ManuracturE of Force Pumps, R. Tolladay, 
Birmingham. 
6988. SuspenpER for ARTicLEs of Dress, F. W. Ala- 
baster, Birmingham. 
Challenger, 


6989. Upricut Srupio 
Twickenham. 

6990. PerroLeum Enatnes, E. Butler, London. 

6991. Corron Openinc Macuines, J. Dunn, J. W. 
Pateson, W. Riley, and J. Wilding, London. 

6092. SkaTes and Sreicus for Kixxs, J. Ketcher, 
London. 

6998. Manuracrure of Paper Pup, C. Kellner , 
Manchester. 

6994, Stanp for Tricyc.e, E. J. Chant, Londor. 

6995. ProporTionaL Divipers, E. Chambers, London. 

6996. Lapies’ Pocket Protector, W. 8. Schweitzer, 
London. 

6997. WaTeR Heater ScrEWABLE to Gas Brackets, 
M. March, London. 

F. Taylor, 


6998. Foc SIGNALLING 
London. 

6999. Leve.s, W. J. Lancaster, Birmingham. 

7000. Dritt GrinpiInc Apparatus, L. Schmidt, 
London. 

7001. Hyprautic Brakes for Orpnance, A. Longsdon. 
—(F. Krupp, Germany.) 

7002. Piers, Pincers, &c., W. A. Bernard, London. 

7003. Execrric Motors, L. Duncan and H. H. 
Carpenter, London. 

7004. Hot-airn Furnaces, J. H. Nevius, London. 

7005. Correr-pots, M. Mattison, London. 

7006. Sucar Packinc Macuines, O. Pimienta, London. 

7007. Boat Disencacinc Gear, C. Henderson, 


Glasgow. 

7008. Makinc Moutps, P. U. Askham and W. Wilson, 
London. 

7009. DisinrecRATING Apparatus, P. U. Askham and 
W. Wilson, London. 

7010. PHotocrarHic Cameras, B. J. B. Mills.—(L. 
Lumiére, Montplaisir.) 

7011. Grinpinc PeaRL, Ivory, &c., H. D. Fitzpatrick. 

J. H. Luwles, New York, U.S.A.) 

7012. Taps for Drawinc Beer from Casks, B. 8. 
Hiscock, London. 

7013. Luprication of Suarrinc, &c., J. Jorgensen, 


ndon. 
7014. Rotary Puwe or Brower, W. W. Wardle, 


EaseL, J. 


Apparatus, I. 


mdon. 

7015. AuromaTic Fire Extincuisuers, J. Hill, 
London. 

7016. THEATRE Seats, F. A. Oetzmann, London. 

7017. Beer, W. Cole, London. 

7018. Inpico, W. Cole, London. 

7019. Soap, C. A. Serre, London. 

7020. InpicaToR for Steam and other Encrnes, G. C. 

r, A. E. Tavernier, and E. Casper, London. 

7021. Grixpinc Cocoa, &c., M. L. H. Lich, London. 

7022. Furniture Binpincs or Movutpines, P. J. E. 
Coulon, London. 

7023. Automatic F.iusHinc Tanks, A. Rosewater, 
London. 

7024. Makinc Paper Impervious to Water, A. J. 
Boult.—(D. Macdonald and W. T. Tassie, Canada.) 
7025. Sarery Apriiances for Winpows, J. Jones, 

ndon. 

7026. Spiit Putters, W. P. Thompson.—({The Reeves 
Pulley Company, United — 

7027. Coverines for Putters, W. P. Thompson.—{ The 
Reeves Pulley Company, United States.) 

7028. Cork Carpet, R. F. Flynn, Manchester. 

7029. Spinninc Macurvery, W. P. Thompson.—{C. W. 
Jones, United States.) 

7030. Apsustine Currs, R. Rubens, London. 

7031. EMBROIDERY Macuines, R. Weiss, London. 

7032. Currinc Suears, A.J. Boult.—(/. Lachaume and 
J. Pasteyer.) 

7033. SasHes of Carriace Doors, 8. G. Huntley, 
London. 

7034. BoTrrLe-corkinc Macuines, E. Ermold, London. 

7035. ConVERTING REcrIPpROcATING into Rotary Motion, 
J. Hayton, London. 

7036. CookinG Apparatus, E. Moyce, London. 

7037. SHELLS for use with Dynamite, &c., E. Stern, 
London. 

7038. MECHANICAL TeLEPHoNes, H. H. Lake.—(M. W. 
Knight, United States.) 

7039. VeLocipepes, H. H. Lake.—(N. 7. Quevedo, 
United States.) 

7040. CarBuretors, J. J. Cooper, London. 

7041. Vapour Enoines, J. H. Campbell, London. 

7042. Street Rariways, J. M. Price, London. 

7048. Fire-arms, H. H. Lake.—(The Bojors Gullspang 
Company, Sweden.) 

7044. Lininc Conpurrs, H. H. Lake. —(D. Brooks, 
United States.) 

7045. Hanp.inc Invauips, J. G. Thrower, London. 

7046. | gui Gvuarps for Enoinrs, &c., J. Pogson, 


ion. 

7047. Rattway Jornts, J. Speicher, London. 

7048. Rotary Apparatus for Measurine Liquin, J. 
H. Whieldon, London. 

7049. Lear-apyusTING Device in Looms, C. Schulder, 
London. 

7050. FisH-pLates and Cuarrs, S. Pitt.—(@. 4. Weber, 
United States.) 

7051. Looms, H. B. Morris, London. 

7052. — Macuings, T., J., and J. W. Kiddier, 

ndon. 

7053. BARoMETERS, G. D. Mease, London. 

7054. EMBROIDERED Fasrics, R. N. Havers, G. W. 
Harwin, and L. R. Havers, London. 

7055. TREATMENT of Ores, A. Singclair, London. 

7056. Wire Srraivers, 8. Pitt.—(H. Gillett, New 
Zealand.) 

7057. Conpucr of Minirary Reconnaissances, H. 

ies, London. 

7058. SroraGeE of Cytori, J. Y. John.—(/J. Marz and 
Dr. Weller, Germany) 

7059. Insmpe Communication in Trains, O. Phalp, 
Cardiff.) 

7060. Sirtinc AsHEs, W. Webber, Plymouth. 


7th May, 1890. 


7061. War Vessets and SuBMERGEABLE Surps, H. 
Middleton, Buckingham. 

7062. Friction CLutcues, J. Wild, Lancaster. 

7063. CARBURETTED WaTER-GAs, H. Fourness, Man- 
chester. 

7064. Hanpies for Hotpinc the Enps of Wire fer 
Curttine CHEESE, T. D. Drummond, Lanarkshire. 
7065. Sounpinc Apparatus, T. H. and W. Blamires, 

Huddersfield. 

7066. AcruaTiING PHotocRaPpHic SHutrers, W. G. 
Tweedy, Plymouth. 

7067. Repuctne the Prrcuine of Suips at Sea, T. W. 
White, Liverpool. 

7068. Liquip Arratinc, &c., Apparatus, F. Foster, 

mdon. 

7069. UmBreE.ias, 8S. Danischewsky, London. 

7070. STEEL and Iron, J. Heaton and G. H. Holden, 
Manchester. 

7071. CLosinc APERTURE of Bep-pan, K. B. Downing, 
Holywood. 

7072. DETACHABLE FasTENER for Key-cuarns, L. Myers, 
Birmingham. 

7073. ConnectInG Mounts to Bepsteaps, J. Phillips, 
T. Waterhouse, H. P. Phillips, and G. A. Phillips, 
Birmingham. 

7074. Securine Doors, &c., A. Wilson, Weston-super- 
M 


are. 

7075. Ficrertnc Apparatus, B. Hunt and W. McD. 
Mackey, Glasgow. 

7076. Cartripces, R. Morris, London. 

7077. Game and Test for Cotour Buiinpness, G. H. 
Parker and E. H. Cadness, Manchester. 

7078. Coin Freep Macurines, E. Chambers, J. Devis, 
and A. R. Brown, Birmingham. 

7079. Door Sprinas, J. Mason, Bradford. 

7080. Sivaicipe for Pests, G. W. Stevens, Bristol. 

7081. Setr-actinc BotrLe Stoprer and SPRINKLER, 
R. Chaffer, Hull. 

7082. Cookine, &c., Rations, G. Fowler, Maidstone 
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7083. Forcine and Finisninc Batts, &c., C. Fair- 
bairn, Manchester. 

7084. Topacco Pipes, F. Johnson and W. Wilkinson, 
Leeds. 

Suspenpers for ‘Brrpcaces, &c., T. Holder, 
London. 

7086. ORNAMENTAL Metat Tupes, &c., E. Taylor, 
Birmingham. 

7087. Brcycves, &c., E. and A. Smith, London. 

7088. Se_r-actinc Feeps for WooLLeN Fisres, H. Lees, 
London. 

7089. Gorrerine IRons, A. Marsh, London. 

7090. CoLLapstBLe Fancy Tasie, F. H. Shaw, Bir- 
mingham. 

7091. Steam Wuistie, J. Murrie, Glasgow. 

7092. Reriectine Ciock, W. G. Thomas, Liverpool. 

7093. Cramp Buock for Hotpixnc StTerectyre PLates, 
J. Hill, Glasgow. 

7094. Mecuanism for ADVERTISING, A. R. Upward, 
London. 

7095. SELF-ConTAINED SPINDLE Apparatus, W. Westley, 
London. 

7096. InstrumENT for Divipinc Crrcies, E. Gold- 
schmitt, London. 

7097. Foipinc TaBes, M. Jarvis, London. 

7098. MaLrose, A. J. Boult.—(La Société Générale de 
Maltose, Belgium.) 

7099. _— for Burninc Bricks, B. F. McTear, Liver- 
001, 

7100. PrReventinc Breakaces of Pickine Sticks in 
Looms, L. §. e and G. Littlewood, London. 

7101. Macainery for Lastinc Boots, &c., J. and G. H. 
Gregory, Manchester. 

7102. SoLe-pLate for Rart Jornts, J. Pogson, London. 

7103. PorTaBLe Two-wWHEELED CARRIAGE, A. F. Yorke, 
London. 

7104. Sration Inpicators for Ramway VEHICLEs, 
H. Bate, London. 

7105. Sream and other Morive-power Enoines, W. 
Lord, London. 

7106. Fotpine Doors, J. P. Bayly.—(4. Nay, United 
States.) 

7107. Pavinc Biocks, J. P. Bayly.—(P. Arnold, United 
States.) 

7108. Nur Lock, J. P. Bayly.—(R. Conway, United 
States.) 

7109. Penputum Bar Treapie, J. P. Bayly.—(£. 
Cochran, United States.) 

7110. Harrow, J. P. Bayly.—(H. Mack, United States.) 

TH. — J. P. Bayly.—(W. Heisler, United 
States. 

7112. Garpen Hog, J. P. Bayly.—(C. Koch, United 
States.) 

7113. Can Courtine, J. P. Bayly.—(L. Farrar, United 
States.) 

7114. Sprrnc ActuaTep Motor, J. P. Bayly.—(W. 
Dillon, United States.) 

7115. Mountrxc and ManipuLatinc Guys, J. Astbury, 
London. 

7116. BREECH-LOADING GuNs or ORDNANCE, J. Astbury, 
London. 

7117. Soap, H. Scott, London. 

7118. Fastenrne Groves, &c., J. Ralph, London. 

7119. Topacco Pires and CicarR Howpers, A. E. 
Gilbert, London. 

7120. Rack for Dryine or Arrinc CLotues, F. Red- 
man, London. 

7121. Steam Generators, &c., R. G. Ruffies, London. 

7122. VeLocipepges, H. E. Newton.—(Compagnie Fran- 
caise d’ Application Parallelogramme Articule, 
France.) 

7123. Corp Drawtne, A. T. Boon, London. 

Securine Hincep Pins, &c., W. W. Tambs, London 

5. Evecrriciry Meters and Ciocks, O. Romanze, 

. Weise, and F. W. White, London. : 
26. Freicut Cars, R. D. Coulter, London. 

7127. Bicycies, E. G. Hoffman, London. 

. Hansom Cans, A. H. Newton, London. 

7129. Repucrine Iron and other Orgs, J. D. Danton, 

mdon. 

7130. Comn-FrREED Apparatus, J. H. Hannay, London. 

7131. Vevocipepes, O. Imray.—(Kommanditgesellschast 
merker Rothgiesser and Co., Germany.) 

7132. Carson E.ectrropes, H. H. Lake.—(Lacombe et 
Cie., France.) 

7133. Bott or Screw or Lince Prix, W. Marsh, 
London. 

7134. DentaL Encryes, R. Brewster, Londen. 

7135. Toots for AppLyinc Fasteners, F. W. Thomson 
and J. Haigh, Halifax. 

7136. Heatixc Apparatus for Burcpines, E. Henn, 
London. 


du 





London. 

7138. WATER-SOFTENING APPARATUS, 

mdon. 

7139. Metatiic Pens, K. A. Thomson and E. Turnor, 
London. 

7140. Means for DisPLAYiInG ADVERTISEMENTS, C. F. A. 
Réoell, London. 

7141. Stipe Vatves, J. Marshall and R. Wigram, 
London. 

7142. DecoLor:stnc MINERAL and other Orns, &c., H. 
Stern, London. 

7143. Sewrnc Macuives, J. Moss and C. B. Hunt, 
London. 

7144. SMOKELEss Fire-.icuTers, T. Williams, London. 


W. Lawrence, 
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7145. Macuinery for Maxine Borttes, D. Rylands, 
Barnsley. 

7146. Hyprocarspon Enornes, H. A. Stuart and C. R. 
Binney, London. 

7147. QvuapRant for Setr-actinc Mvves, W. Bradbury, 
Oldham. é 

7148. Macazine Cartripce Povcn, J. R. Rainsford, 
Worcester. 

7149. Motor Enornes, C. C. Braithwaite, London. 

7150. Psorocrapnic Camera, J. Brooks, 
mingham. 


Bir- 


7151. Evevators, J. Tucker, Cardiff. 

7152. Frreorates, E. Taylor, Blackburn. 

7153. Sypnon Cisterns, W. Stock, Birmingham. 

7154. Weavinc Looms, J. and T. Wilkinson, Bradford. 
7155. Sueves, R. Lawson, Dresden. 

7156. Cuina and EarTHENWARE Bow Ls, R. Lawson, 


Dresden. 

7157. AppLiances for SuHartinc Ham™ers, J. Wilson, 
Glasgow. 

7158. Exrractinc Corks from Boities, J. and C. 
Baron, Rochdale. 

7159. Derective PHorocrapuic Cameras, R. and A. J. 
Mercer, Birmingham. 

7160. Cuimney Cow , W. J. Peace, Birmingham. 

7161. Sash Roiiter and Rau, T. H. Thomas, Man- 
chester. 

7162. Preventinc Smoke in Borers, T. G. Hardic, 
Manchester. 

7163. Rerininc Excines for Paper MANUFACTURE, E. 
Partington, Manchester. 

7164. Conveyors for Grain and PULVERULENT, F. N. 
Mackay, Liverpool. 

7165. Dryinc Stupce, F. N. Mackay, Liverpool. 

7166. TRANSFERRING CoLours, D. and F. Livingstone, 
Dundee. 

7167. Feep Heaters, D. B. Morison, Hartlepool. 

7168. Syrincgs, J. T. Shelton, Glasgow. 

7169. Dressinc or Sirtinc Macurnes, 8. Duggleby, 
London. 

7170. Riries, C. Michel, Manchester. 

7171. Mountine the Griprinc Screw of PARALLEL 

Vice, F. T. Schmidt, Bradford. 

72. Pumps, J. H. Carruthers, Glasgow. 

73. Tea Breaker, E. W. Collier and A. B. Soar, 

London. . 

7174. T and other Squares, E. Pearson, London. 

7175. Preparrsc Dovcn for Rusks and Biscuits, 
F. X. Kleinpeter, London. 

7176. Furnaces and Fire-crates, W. McG. Greaves, 
London. 

7177. Compressep Arm Motors, J. C. Mewburn.—(R. 
Prot, 0. L. Kummer and Co., and EB. Fischinger, 
Dresden.) 









7178. Nurritive Tonic Biscurt, T. Reade, London. 

7179. Macuines for Finisainc Tupes, J. C. Coram, 
London. 

7180. THermMomererR Cases, H. J. Haddan.-{(C. J. 
Tagliabue, United? States.) 

7181. SeELF-cLeaninG CytinpricaL Wire Screens, T. 
H. Turner and J. Nichols, Sheffield. 

7182. Copyinc Presses, G. Gilbert, London. 

7183. Layinc Our Courses on CuHarts, A. Bourchier, 
Liverpool. 

7184. Manuracture of Gas Retorts, C. H. Edwards, 
Live’ 1. 

7185. ELDING METALS EvecrricaL.y, W. P. Thom- 
son.—(€. L. Colin, United States.) 

7186. WELDING Merats Evecrricatiy, W. P. Thom- 
son.—{C. L. Copin, United States.) 

7187. Supe Vatves for Steam Encines, W. C. Church, 
London. 

7188. VeLocirepes, E. Burstow, London. 

7189. CLosinc Device for Jars, &c., N. 
(A. Lasch, Germany.) 

7190. Sarety Razors, A. Furrer, London. 

7191. SeLr-cuosinc Serine Watcu Lip, E. Edwards.— 
(S. Stern and Co., Germany.) 

7192. Suips, T. Pringle, London. 

7193. ALIMENTARY Supstances, A. 8S. Krueger and 
J. B. Black, London. 

7194. GaRMENT Suspenpers, E. R. Fletcher, London. 

7195. Process for Recovertnc Yeast, J. Campbell, 
London. 


Browne.— 


7197. Suie Vatve Gear for Steam Enornes, §. 8. 
Younghusband, London. 

7198. BLEacnInG TexTILeE Fisres, W. H. 
London. 

7199. Buttons, J. Doust, London. 

7200. Levene and Bunpuine Asparagus, H. Ward, 
London. 
7201. Meruop of Forerne or Saarmyc Merats, J. G. 
Lorrain, London. 
7202. Apparatus for Woot, P. 
Cavailles, London. 

7203. Burrons, J. Darby and Clegg, London. 

7204. Means for Securinc Watcu Caps, J. Rotherham, 
London. 

7205. Stock and Die, W. W. Horn.—(J. Kreger, United 
States.) 

7206. ADVERTISING on ToweLs, W. 
Hodgson, London. 

7207. Markine Toot, H. H. Lake.—(B. Arnold, United 
States.) 

7208. Vesseis for Liquips, F. and F. Welleba and F. 
Uffenheimer, London. 

7209. Evecrric Arc Lieutine, L. Saunderson, London. 

7210. Stream Heatinc Apparatus, 8. Pitt.—(7. J. 
Kieley, Unite! States.) 


Spencer, 


Use in Dyeine 


Dennis and G. 


Mth May, 1890. 


7211. Sanrrary CiGARETTE Movutupiece, W. G. Suther- 
land, Bristol. 

7212. Avromatic Lirts or ELevators, H. J. Newcome, 
Hertfordshire. 
7213. NEWSPAPER 

Hirst, Bath. 
7214. RaG-BREAKING Macuines, T. Popplewell, Batley. 
7215. Founpation for Licut Buivpines, &c., D, All- 

port, London. 
7216. Prorractinc Surveys in the Fie.p, A. Suther- 
land, Southampton. 
7217. Recreation Raitways, J. C. Sellars, Liverpool. 
7218. Carvine Forks, W. H. Crust, Burnley. 
7219. Evecrric Suprp.ty Meter, J. Perry, London. 
7220. Frxinc ENaMELs upon Metaciic SvuB3TANCEs, 

J. King, Bradford. 

7221. Corps ef Wrxpow Butyps, C. Gaul and T. Wol- 
stenholme, Bradford. 

7222. Canp.esticks, J. M. Day, Dublin. 

7223. Motive Power for WorkinG Punkauns, J. Long, 

Handsworth. 

7224. Arracninec Cricket Nets to their Poies, W. 8. 

Edwards, Bridport. 

7225. Construction of ELecrric Bett Pusues, T. J. 

Baker, Stechford. 

7226. Preventine Covuisions at Sea, W. Thompson, 

Linthorpe. 

7227. Soxrrarre Srvup for Sart Sieeves, &e., R. 

Swain, Worcester. 

7228. Suscerne CrrcucaR Baskets, N. Knowles and 

W. Philipson, London. 

7229. Fiirer for O11 and other Liquips, C. A. Koellner, 

London. 

7230. Fotpinc TaBLes and Sroois, H. T. Lannigan, 

London. 

7231. Button, J. H. Matson, London. 

7232. AppLIANces for ADVERTISING, E. 
don. 

7233. PROPELLING Trains by Pyeumatic Power, G. 8. 

Parkinson, London. 

7234. Sewinc Macuines, E. C. Lea, London. 
7235. Braces, M. Mullineux, jun., London. 
7236. CHanoinc Piatres, E. 8. Miller and E. C. 

Hawkins, London. 

7237. Reeviatinc the Orentnc, &c., of Hoovs of 

PeRAMBULATORS, H. C. R. Sharman, London. 

7238. Removinc Rust from Iron, L. E. A. E. D. de 

Liebhaler, London. 

7239. Switcu for Evecrric Licutinc, J. Woolley and 

W. E. Hunnex, Croydon. 

7240. Corset ATTACHMENT, R. McDougall, London. 
7241. ImpartTinc Motion to Ciippinc, &c., MACHINES, 

J. A. Mossop, London. 

7242. Inkinc Rrppons for Tyre-writinc Macutyes, D. 

MacDonald, London. 

7243. Surp-PLaTeRs’ MARKING Reversers, H. Aldred, 

London. 

7244. Fotpinc PErRAMBULATORS, 

London. 

7245. Foresicuts for Fime-arms, F. W. Haddon and 

H. H. Slade, London. 

7246. DespatcHinc Messaces, F. W. Naylor and A. 

Smith, London. 

7247. Ammonia, H. Baudouin and P. F. Escarpit, 

London. 

7248. Prorocrarnic Sautrers, H. R. Hume, London. 
7249. Barrets, R. L. Overton.—(L. D. Smith, W. 
Pannill, J. H. Lecu, and G. H. Davis, United States.) 
7250. TeLescoric SHADE HOLDER, vis, Lo 


and ADVERTISING Sranp, G. E. 


O'Leary, 


J. 8. Wyndham, 


mdon. 
7251. CoLouRED INDIA-RUBBER Bais, R. Kemmerich, 
London. 


7252. Makinc ILitvminatinc Gas, R. C. Lindsay, 
London. 
7258. ConverTING Inon into Steer, W. Hodge. 


mdon. 

7254. Brow Lamps for Heatinc Paint, J. W. Seal, 
London. 

7255. Ham Cuprers, W. Holland, London. 


1Qth May, 1890. 


7256. Boot and Suoe Brusues, W. T. 
London. . 

7257. SropreRinG Bort es, J. Dockett, Bristol. 

7258. Lamps, H. Darwin, G Ww. 

7259. Savinc Lire from Drowyinc, A. H. Thorn, 

laistow. 

7260. TREATMENT of Satts of Iron, &., M. N. 
D’ Andria, Liverpool. 

7261. Compressep Woot or Fert TasLe Mats, G. N. 
Milward, Birmingham. 

7262. Freep Cnuarn for Sack Sewinc Macuines, J. 
Tarbet and D. J. Macdonald, Dundee. 

7268. AUTOMATICALLY CouPLING RalLway CaRRIAGE, 
F. Thomas, Dublin. 


P. Pain, 


7264. Expansion VaLve for Steam Encrnes, G. and J. | 


Stones, Smethwick. 

b>. Puririers for MiLiine, J. Edge, Bolton. 

7266. ALARM InvicaToR for BoiLers, A. Kohl, London. 

7267. Roastinc Correr Berries, G. O’Brien, London. 

7268. DistrLters’ Sares, W. Dawson, Glasgow. 

7269. Compounp of the Cocoa-LeaF and Tea-Lea¥ for 
use as a Beveracs, H. Philpots, London. 

7270. Foc Sicnatuine on Raitways, C. Challinor, 
Macclesfield. 









7271. ORNAMENTAL Meta Tubes, &c., C. Willmott 
Birmingham. 

7272. CompBination UMBRELLA and WALKING Stick, 
8. Bunting, Birmingham. 

7273. Diminution of Arr Resistance on Rartway 
Trains, G. R. Hingelberg, Greenock. 

7274. Carpinc Macuines, A. Rivret and H. H. Colson, 
London. 

7275. Sarery Bars for Raipway SIGNALLING APPa- 
RATUS, J. P. O'Donnell, W. Smith, and 1. A. Timmis, 
London. 

7276. ADVERTISING Devices, J. L. Corbett, Glasgow. 

7277. Gas for ILLuminatinG and Heatinc Purposes, 
G M. Cruikshank.—(J. C. Reissig, Argentine Republic; 

J. Landin, Sweden; and P. F. Macecallum, Scotland.) 

7278. Sotipiryine Ink, F, Bosshardt.—(W. Muller, 
Belgium.) 

7279. Looms, J. W. Shorrock, J. K. Hacking, and J. 
Feilden, London. 

7280. Piues, G. Rydill, Sheffield. 

7281. Harness Trace Sprines, J. Hathway, London. 

7282. Moutpine Tusutar, &c., ARTICLES, W. Ambler, 
London. 

7283. Game, J. C. Sellars, Liverpool. 

7284. Cravats, &c., G. M. Asher, Forest Gate. 

7285. Raitway Joints, H. H. Lake.—(The Continvous 
Rail Joint Company, United States.) 

7286. MecranicaL Tootu Brusu, 
Dublin. 

weer 





A. W. Murray, 
87. Evastic Trre, A. W. Murray, Dublin. 
38. Bencu Vice, G. C. Downing.—( A. Souty, France.) 
7289. ApsuSTABLE GaG and Mourn Opener, F. W. 
Weller, London. 
7290. Gas Fires, J. Johnston and W. E. Jaques, 
Glasgow. 7 
7291. Marine Borers, J. M. Paterson, North Shields. 
7292. Rattroap Station Inpicator, &c., I. Hender- 
son, British Columbia. 
7293. MARKING the Tor Preces of Boots, H. J. Cherry, 
London. 5 
7294. Mortisinc Macuines, W. P. Thompson.—(0. W. 
Young, United States.) 

7295. RemovinG Spiasues of Day Mup from CLoruine, 
G. Pedersen, London. 

3. PoLarisation of Licut, C. D. Ahrens, Norbiton. 

7. Avromatic Continuous Brake for Raitways, 
D. Frances, Manchester. 

7298. LypicaT NG Quantity of WATER in Cups, J. W. B. 
Lee, York. 

7209. Cusnionep Hotprast, W. C. Hitcher, Sheffield. 

7300. Macuines for IrontnG Couiars, &c., T. Brad- 
ford, Manchester. 

7301. Manuracture of Exp.ostves, C. 
and G. H. Hosie, Glasgow. 

7302. CuiLpREN’s Go-carts, E. Lamb, London. 

7303. Lupricatinc Apparatus, 8. Wanner and J. 
Rebmann, London. 

7304. Macuine Gearine and Covpiines, 0. Imray.— 
(M. Mannesmann, Germany.) : 

7305. Composrrion of Merats, J. Allan, London. 

3. Paint and other Brusues, J. Boustead, London. 

7307. Stanp for Kerrie on Gas Burner, W. Newell, 
London. 

7308. Steam Borers, J. Robinson, London. 

7309. IvvaLip Bev Brackets, H. 8. Kingston and B. 
Sainty, London. 

7310. Printine Desiens, &c., upon Fasrics, E. Kaiser, 
London. 

7311. Propunsion of VeLocirepes, J. R. Cunnington, 
London. 

7312. Brivces, E. Baudry-Diot, London. 

7313. ALaRM Beits, J. 8. Brown and G. Graham, 
London. 

7314. Greask Cups, E. H. Benners, London. 

7315. Devices for Morsteninc Envevores, C. H. 
Burton, London. 

7316. UMBRELLAs, W. Spence, bee RR 

7317. VeLocipepes, J. P. Bayly.—(J. Keeper, United 
States.) 

7318. DRatwaGe and Sewerace System, J. 
(W. Hallock, United States.) 









0. Lundholm 









B. Bayly.— 


7319. Buoyant Proreccer, J. P. Bayly.—(¢. Pond, 
United States.) 

7320. Buoyant Proretier, J. P. Bayly.—(G. Pond, 
United States.) cer 

7321. Buoyant Prorecrer, J. P. Bayly.—(G. Pond, 


United States.) 

7322. Winpow Suutrers, J. B. 
United States.) 

7323. Makine Furniture, &c., J. P. Bayly.—(J. West, 
United States.) 

7324. Winpinc YaRNs upon Spivpes, &c., T. Rivett, 
Manchester. 

7325. Distrisutine Liguip Insecticipe, R. Muirhead, 
London. 

7326. INDIcaTING Position of a Suip’s Heim, H. 

4 Skinner and J. B. Chatterton, London. 

7327. Pors for Mettinc Giass, F. O. Thompson, 
London. 

7328. Back-sicut for Fire-arms, A. C. McK. Cockburn, 
London. 

7329. CoNTROLLING 
Marley, London. 
7330. Manuractvure of Stays or Corsets, J. B. Everitt, 

London. 


Bayly.—(C. Eastman, 


Discuarce from O1L-cans, F. 





SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





421,573. Compression Batt Cock, 


W. Jamieson, 


Saratoga, N.¥.—Filed August 28rd, 1889. 
Claim.—Q) In a compression ball cock, a casing 
consisting of two sections, one provided on its lower 
end with an upturned flange arranged to surround the 





lower end of the remaining section, in combination 
with a ring and screw for holding the parts together, 
as set forth. (2) In a compression ball cock, the com- 
bination, with sections A A’, the former provided with 
flange a’, of ring B and thumb screw C, as set forth. 
421,744. Sawpust Burner, S, L. Miller, Ithaca.— 
Yiled June 12th, 1889. 
Claim.—In a sawdust burner, the combination, with 





the furnace chamber, of the distributor head therein, 





the valved supply pipe having an inclined portion 


J7, a loose block H in said slot, a set-screw h 





a 
above the apex of the distribute: 
leading to the distributor h 
described. 
421,790. Evecrric Motor, P. B. Walsh, 2 
Pa.—Filed October 8rd, 1888. j 
Clain.—In an electric motor, in combin: 
brush, the herein-described brush-holder. 
a brush-holder bar having brackets fl provided i 
lugs 2/2, to which the brush-holder is loosely hin 
or nag by means of pintle 73, and consisting 
holder 4, having slut 6 and approaching top doe 
S08 


> Passing 





— 


r head, and the bi 

B Wwe 
ead, substantially mt 
"hitadelphia, 


ation with a 


mounted on 





(421790) 








through said block and in contact with a plate | 
located within said slot and having turned-up ends } 
to the exterior of the holder 74, and adapted to hold 
the loose block H in place within the slot, spiral spring 
K on said pintle 7%, one end of which & bears against 
the lower side of holder /4, and the other end abuts 
against the bracket /! to np the brush normally in 
contact with a commutator, substantially as described 
and for the purposes set forth. . 


421,886. Axte Lupricator, R. I. Parker, Carson 
City, Nev.—Filed October 4th, 1880. 

Claim.—In a wagon-axle lubricator, an oil reservoir 
shaped to fit between adjacent wheel-spokes, and 
having extensions which clasp said spokes, and 4 
discharge-pipe and stop-cock at one side, in combina- 





tion with a pipe passing through the hub and axle-box 
at one side of the reservoir, and a screw-coupling by 
which connection may be made between the pipe and 
reservoir and the latter secured in place without other 
fastening, substantially as herein described. 


421,960. Nut-Lock, IW. C. MeLimans, Gap, Pa.—Filel 
July Wth, 1889. 

Claim.—In a nut-lock, the device C as applied to 
two bolts, made of one piece of metal and possessing 
the following distinct functional elements, viz.: the 
compressed loop 1, as described, continued into the 
bi-columned standard or post 2, as and for the purpose 
described ; continued into the outwardly-extending 
shafts ¢ and ¢ to the bolts B and B’ and around said 
bolts in the direction in which the screws tighten into 
two or more coils, forming the elastic washers 3 and 3, 
as described ; continued into the inwardly-extending 
shafts ¢ and ¢’, as described, to opposite sides of the 


‘421,960 . 
1 6 deere 


o c's as 








woe 2, and in the same direction around said post 2, 
orming the eyes 4 and 4, as and for the purpose 
described; continued into the outwardly-extending 
shafts c? and c? to the sides of the nuts D and D’, and 
terminating in the angular ends 6 and 6, each adapted 
to impinge against a side and receive an angle d or d’ 
of the nuts D and D’, said shafts c’ and c? having at 
their junction the eye 4, together with the eye 4, 
forming the flexible or V-shaped arm 5, as described, 
all substantially as set forth and shown. 


421,967. Dynamo-eLectric Macuines, M. Pjutischer, 
Philadelphia, Pa.—Filed November 15th, 1889. 

Claim.—(1) In a dynamo-electric machine or motor, 
the rotary armature and a commutator therefor, com- 
bined with one or more bars or brushes composed of 
carbon, and one or more bars or brushes composed of 
metal, substantially as described. (2) In a dynamo- 
electric machine or motor, a rotary armature and a 
commutator therefor, combined with a carbon brush 
and a metal brush making contact at different circum- 


[421,967] 





ferential pe. substantially as described. (3) In 4 
dynamo-electric machine or motor, the combination of 
a rotary armature, a commutator thereof, a copper 
brush and a carbon brush making contact with the 
commutator at the same commutator section but in 
separate planes, with a second carbon brush and 4 
second copper brush making contact with the commu- 
tator at the same commutator section with respect to 
each other, but at different commutator sections with 
respect to the first-named brushes, substantially as 
described. 
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a 
ING AND CONCENTRATING LIQUIDS BY 
HEATIN STEA 


By Joun G, Hupson, M. Inst. C.E, 
(Continued from page 309.) 
CLASSIFICATION OF THE Apparatus Usrb. 


Tux types of apparatus in common use may be classified 
under the following heads :—Class 1, Tubular Heaters, in 
which the liquid passes through tubes : surrounded by 
steam, or more rarely, vice versd. Class 2, Open Vessels, 
serving for heating, cleaning, or concentrating. Shape, 
rectangular, cylindrical, hemispherical, or mixed. Heat- 
ing surface formed by steam-jacketted bottom and (or) 
sides, and (or) by steam coils or nests of tubes immersed 
in the liquid. Class 3, “Blow-up ’ Vessels, in which the 
liquid is heated by steam blown into, and mixing with it. 
Class 4, Rotary Film Evaporators, for effecting the con- 
centration at a temperature below boiling point. Class 5, 
Multiple Effet Evaporators. Class 6, Vacuum Pans, 
other than multiple effet. 

Class 1: Tubular heaters.—Comanon examples are the 
heaters used for heating boiler feed-water by means of 
the exhaust steam, and in sugar works for heating the 
e immediately after its expression, and so aiding the 
work of the heating surface in the clarifiers — alias 
defecators. In some cases heaters for this latter purpose 
are made sufficiently powerful to allow of plain tanks 
without heating surface taking the place of the usual 
clarifiers. In this case the heat imparted in the heater 
must be sufficient to produce the necessary coagulation 
and separation of the albuminous and other impurities, 
some rising as a scum, whilst the remainder subside to the 
bottom. This action is assisted by the admixture of lime 
and sometimes other chemicals in addition. The tem- 
perature best suited to effect this is a matter of opinion, 
some manufacturers being careful not to exceed 170 deg. 
or 180 deg., whilst others increase the head of liquor in 
the heater by a standpipe or loaded valve in order to 
obtain an even higher temperature than the open air 
boiling point. For heating feed-water from ordinary 
atmospheric temperature to 200 deg.—205 deg. by exhaust 
steam of atmospheric pressure, a heating surface of 
8 square feet for each 10 gallons passed per hour is found 
sufficient in a well-designed heater. Table 3 gives a few 
of the results of some careful experiments in heating 
water with a tubular heater in which the steam occupied 
the tubes and the water surroundedthem. The very low 
efliciency obtained is sufficiently accounted for by the 
very slow speed of flow. Table 4 gives examples of the 
actual daily working of heaters employed in heating 
sugar cane juice, this being pumped through vertical brass 
or copper tubes surrounded by steam. Here the results 
obtained are better than those in Table 3, but still very 
small, the speeds of flow being also small. The relation 
between the efficiency and speed of flow, though not 
regular, is unmistakeable, and bears out Mr. Hagemann’s 
results. The want of regularity is probably due to 
variations as to the degree of cleanliness of the surfaces, 
on which a deposit is liable to form. It must be under- 
stood that the figures given are not those of carefully con- 
ducted individual trials, but of average daily work under 
slightly varying conditions, and in this way, though they 
may be wanting in minute accuracy, they are, perhaps, of 
greater value as data to which to refer in designing. A 
fair proportion for heaters for this purpose is 8 to 3°5 
square feet for each 10 gallons of juice per hour, when 
required to do all the heating; when this is not the case, 
it may be reduced to about one-half. 

TABLE H1.—Experiments in Heating Water by a Tubular Heater. 

40 brass tubes, each 1Oft. by in, external diameter ; total surface, 

212%. ft. Steam in trebes, and water surrounding them. 
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juic 











Temperatures, Fah. Water. | Transmis- 
a sion. 

Trial. Water, = Mean Gals, | Feet flow per | Ty Gogs, 

Steam. = . Fn j per a 

| ° our, - r sq. ft. 
In. Out. | See Min . Ay 
1 208 = 81 142 97 910 | ‘018 1°08; 27°0 
2 198 8&1 124 96 | 1281 | °025 1°52 27°3 
3 209 (8&7 124 104 | 1855 | 027 1°60 22°8 
4 | 208 | 8&3 118 108 1530 | 080 1°80 23°8 





TABLE IV,—Average Results of Tubular Heaters with Juice. 
Juice in tubes, and steam surrounding them. 
































Tubes | 2% _,| Temperatures, Fah.| Juice. | Trans- 
- . $ 38 . = m8 | mission. 
is ne oe | : : , er 
¥ -ig a¢ @\ig | Juice. P| Galls., per |Lb. degs. 
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Fea] § > or) | 8| hour. | ¢. yer sq. ft. 
_ | |e |e a 1” bie 2 | Sec. Min. Her deg. 
in. ft.in| | | | | 
A 1} 6 0) 1800 | 282) 84 212) 84 | 3600 |-02 1-2) 30°5 
B 1g 60) 425 | 240] 84 220/ 88 | 1550 |0231°4 | 56-4 
( 53) 350 | 240) 84 192/102 | 1500 05 2°9| 45 
D 14/40) 500 244120 212) 78 | 4200 06 3°6 | 137 
E | 1g 6 0! 450 244; 84 190 107 4000 °0643°82) 90 
F } 1} 69| 325 |240| 84 220! 3000 “Wt | 140 
} | | 





Class 2: Open vessels.—This class covers so many 
varieties, that it will only be possible to deal with a few 
of the typical ones. In the most modern systems of 
sugar working, open vessels are only used for the clean- 
ing processes, known as clarification or defecation, for 
which their use is unavoidable, the heating and concen- 
tration being effected in closed vessels. Open vessels are, 
however, still used largely for effecting either the whole 
or the earlier stages of concentration. The- simplest 
examples of this class are heated by steam jackets, 
extending over a larger or smaller proportion of their 
wetted surface. The comparatively small extent of sur- 
face obtainable in this form, its weakness and extra cost 
4s compared with tube surface, have caused this type to 

© generally superseded by the tubular, the exceptions 
being cases where ease of cleaning outweighs other con- 
siderations, Such an exception is the hemispherical 
jacketted clarifier, still used in many sugar factories. The 


following are experimental] results obtained from such a 
vessel, heating and evaporating water. ; 
Hemispherical clarifier, 5ft. 6in. diameter ; copper inner 
bottom, ;’sin. thick; heating surface, 37 square feet. Con- 
tents of 247 gallons raised from 57 deg. to 212 deg. in 
29°3 minutes, steam pressure rising from 0 to 15 lb. 
Evaporation during fifteen minutes’ trial, with steam 
pressure steady at 14°5 lb., was at the rate of 86°4 gallons 
per hour = 2°38 gallons per square foot = 626 units trans- 
mitted per hour per square foot per degree of difference. 
With these figures may be compared those given by 
Mr. Anderson in his paper on “ The Egyptian Sugar 
Factories "’—‘ Proceedings,” Inst. C. E., vol. xxxv., p. 49. 
A vessel similar to the above but larger, being 6ft. 64in. 
diameter and having 52°56 square feet of heating surface, 
raised water from 67 deg. to 212 deg. in 24 minutes, the 
steam pressure averaging 42°1lb.; transmission, 210°2 
units per degree. A model vessel of the same construction, 
of twelve gallons capacity, was tried both with water and 
with a sugar solution having a density of about 8 deg Be. 
The transmissions were :—Heating water, 260 units ; juice, 
219 units. Boiling water, 606 units; juice, 521 units. 
Vessels of the above type, owing to their limited heating 
surface, are usually worked with high-pressure steam; 
and even so are very slow, compared with one having tube 
surface. The following are results obtained from a vessel 
of the latter class, of a design in very extensive use as a 
clarifier, and only less extensively as a concentrator. 
Rectangular tubular clarifier, Figs. 1 to3:—Thirty-eight 
brass heating tubes, each 6ft. 10in. by 2}in. external by 
16 B.W.G.; total surface, including trunnion and return 
bonnet ends, 166 square feet. The whole nest of tubes is 
arranged to turn up for cleaning, the trunnion working in 
stuffing boxes. Steam supplied by a pipe, 2in. bore and 
about 20ft. long, from large main pipe containing steam at 
661b. to 701b. pressure. Contents of 432 gallons of water 
were raised from 60 deg. to 212 deg. in 18} minutes; the 
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FIG. 2 
LONGITUDINAL SECTION OF TRUNNION 
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RECTANGULAR TuBULAR CLaRiFieR.—WitH Deraits or TRUNNION &c. TO 

LARGER SCALE. 
steam pressure in tubes, read at each gain of 10 deg., 
varying from 0 to 101b., and averaging 6lb. Transmis- 
sion, 182 units per degree. Evaporation during fifteen 
minutes’ trial was at the rate of 360 gallons per hour = 
2°16 gallons per square foot, the steam pressure nearly 
constant and averaging 15]b. Transmission, 549 units 
per degree. 

The above trial showing the 2in. pipe to be much too 
sinall, a 4in. one was substituted and other trials made. 
Heating to boiling point effected in 11 minutes (against 
18}), steam pressures not taken;—Evaporation during 
nine minutes’ trial was at the rate of 554 gallons per hour 
(against 360) = 3°34 gallons per square foot, the steam 
pressure averaging 46]b. in main and 30]b. in heating 
tubes. Transmission, 520 units per degree (against 549). 
It should be noted, in connection with the above figures, 
that the position of the orifice in the discharge trunnion 
was too high to allow the lower tubes to drain properly, 
and they were probably more or less waterlogged. Other 
less common forms of tubular clarifiers are those’ having 
a shallow cylindrical body with a flat spiral copper heat- 
ing coil, almost resting on the bottom; and those having 
a deeper square or circular body, with a helical coil rising 
about two-thirds the depth of pan. Another tubular 
vessel, occasionally used to produce ebullition for a 
secondary cleaning process, and extensively used as a 
concentrator even up to maximum densities, has a circular 
heating drum—generally made removable, for cleaning— 
and is known as an “ Aspinal” pan. The following are 
the results of an experimental trial of such an apparatus. 

Aspinal drum concentrator, Fig. 4:—40in. brass drum, 
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FIC.4 
* AspinaL” Drum ConcENTRATOR. 


containing 130 brass tubes 9in. by 2in. internal diameter 





tents of 187°5 gallons of water, heated from 60deg. to 
212 deg. in 8} minutes; steam pressure varying from 4]b. 
to 14]b., and averaging 10lb. Transmission, 290 units 
per degree. Evaporating during ten minutes’ trial, at 
the rate of 185 gallons per hour = 2°8 gallons per square 
foot; the steam pressure steady at 53lb. in boiler, and 
14]b. in drum. Transmission, 774 units per degree. 

A modification of this design has steam-jacketted 
bottom and sides, but the extra cost is out of all propor- 
tion to the added surface. Another variety has close- 
ended brass tubes, like inverted “Field” tubes rising 
from a jacketted bottom, each tube containing an inner 
tube, drawing the steam supply from a steam chamber 
below the jacket. This design is efficient, but difficult to 
clean. Another form of concentrator in extensive use 
consists of a shallow rectangular vessel, with heating 
tubes almost lying on the bottom. The following are the 
results obtained from a trial of one of these vessels :— 
Shallow tubular concentrator, Figs. 5 and 6:—Vessel 
15ft. by 6ft. by 1ft. 9in.; 24 brass tubes, each 14ft. by 
2hin. external diameter by 14 B.W.G.; gross heating sur- 
face, 200 square feet. Tubes arranged in three nests, 
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each of eight tubes, provided with 2in. steam inlet and 
two lin. outlets; all three inlets coupled to one branch 
steampipe, and all six outlets to one a 38 

First trial: 2in. steam pipe from boiler; steam in 
boiler 56 lb., and in tubes at inlet end 101b., both steady. 
Evaporation during fifteen minutes’ trial at the rate of 
360 gallons per hour = 1°8 gallons per square foot. Trans- 
mission, 621 units per degree. 

Second trial: 4in. steam pipe substituted; steam in 
boiler, 60]b.; and in tubes at inlet end, 25lb. Evyapora- 
tion during ten minutes’ trial at the rate of 702 gallons 
per hour = 3°5 gallons per square foot. Transmission, 
616 units per degree. 

Third trial: 4in. steam pipe; steam in boiler, 561b. to 
451b.; and in tubes at inlet end, 41 to 32]b.; average, 
361b. Evaporation during eight minutes’ trial at the rate 
of 925 gallons per hour = 4°6 gallons per square foot. 
Transmission, 638 units per degree. 

Subsequent trials of a similar vessel, given below, 
showed a considerable fall of pressure at the discharge 
end, so that the above rates of transmission, calculated 
from the pressures at inlet end, are probably understated. 

The following trials were made some years later than 
the above, with an almost identical apparatus, except that 
the tubes were shorter. Their object was to ascertain the 
effect of injecting air into the boiling liquid. 

Shallow tubular concentrator : Similar to the last, but 
having only 175 square feet of heating surface, and a 
water surface of 81 square feet. Four perforated wrought 
iron air tubes were placed over the centre nest of heating 
tubes, in such a way that air forced into the tubes by a 
pump was discharged by each of the four tubes down- 
wards into the space between two heating tubes. The 
capacity of the pump was not large enough to supply 
three sets of air tubes. 

First trial: Without air. Whole heating surface. 
Evaporation during twenty minutes’ trial at the rate of 
236 gallons per hour = 1°35 gallons per square foot. Steam 
pressure in tubes at inlet end, 101b. Transmission = 465 
units per degree. 

Second trial: 105 cubic feet of air injected per minute. 
Whole heating surface. Evaporation during twenty 
minutes’ trial at the rate of 197 gallons per hour = 1°12 
gallons per square foot, with steam pressure in tubes at 
inlet end, 8$1b. Useful transmission = 432 units per 
degree. 

Third trial: Without air. Central third of heating sur- 
face only. Evaporation during twenty minutes’ trial at 
the rate of 150 gallons per hour = 2°58 gallons per square 
foot, with steam pressure in tubes at inlet end, 18]b. 
Transmission = 567 units per degree. 

Fourth trial : 138 cubic feet of air injected per minute. 
Central third of surface only. Evaporation at the rate of 
126 gallons per hour = 2°16 gallons per square foot, with 
steam pressure in tubes at inlet end,14lb. Useful trans- 
mission, 579 units per degree. 

Fifth trial: Without air. Central third of surface 
only. Steam pressure adjusted to maintain temperature 
of liquid at as nearly as possible 170 deg., actual average 
169 deg. Evaporation during one hour = 16 gallons. 

Sixth trial: 188 cubic feet of air injected per minute. 
Central third of surface only. Average temperature of 
liquid, 167 deg. Evaporation during one hour, 42 gallons. 

During the trials with air it was noticed that much more 
steam was used—though, except in the low temperature 
trials, less work was done; the extra heat being evidently 
carried away by the air and wasted. In the low tempera- 
ture trials, where there was no ebullition, the mechanical 
agitation by the air proved useful in increasing the duty, 
though wasteful of heat. The following trial was made 
to see the effect of substituting mechanical agitation. 

Seventh trial: Without air, but liquid mechanically 
agitated by a rake moved up and down the length of 
vessel at a slow walking-pace, giving an amount of agita- 
tion estimated at one-half that due to the air in last trial. 





by 16 B.W.G.; total heating surface, 66 square feet. Con- 


Central third of surface used to maintain an average tem- 
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THE VYRNWY AQUEDUCT.—STEEL PIPES UNDER THE WEAVER. 
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_ Crossing of the Vyrnwy Aqueduct under the Weaver Navigation: Triple line of Steel Pipes. 
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perature of 169 deg. 
gallons. 

An additional pressure gauge was then fitted at dis- 
charge end of the tubes, and the following simple heating 
and evaporating trials made to ascertain head needed to 
cause flow of steam through the heating tubes. No air 
was injected and the whole surface was used:— 

Eighth trial: Heating; contents of 360 gallons raised 


Evaporation in one hour = 26 


from 62 deg. to 212 deg. in eleven minutes. Steam pres- | 


sure in tubes, inlet end, 131]b.; discharge end, 4°68 lb.; 
average, 8°84]b. Transmission = 156 units per degree. 

Ninth trial: Evaporating during thirty minutes trial at 
the rate of 263 gallons per hour = 1°5 gallons per square 
foot with steam pressure at inlet 12°41b.; at discharge, 
8-12 1b.; average, 10°261b. Transmission, 518 units per 
degree. 

Tenth trial: Evaporating during thirty minutes’ trial at 
the rate of 202 gallons per hour = 1°15 gallons per square 
foot; with steam pressure at inlet 10-21b.; at discharge, 
7-0lb.; average,8°61b. Transmission, 464 units per degree. 

In the last three trials the difference of steam pressure 
between the inlet and discharge ends of the heating tubes 
was checked by exchanging the pressure gauges, and may 
therefore be taken as correct. The loss of head was due 
to the steam travelling through four 12ft. 6in. by 2in. 
bore tubes connected by three right angle elbows. 

It will be noticed that in the simple evaporating trials 
of this series the transmissions obtained were smaller 
than in the first series, though the vessels were alike, 
except for the small difference in size. The trials were 
made in the same way and with equal care, and the want 
of agreement must be ascribed to some unconsidered 
variation, eitherin the depth of water, the proportion of 
air in the steam, the accumulation of air due to the 
longer duration of the trials, or the working of the trap. 
It is an example of the discrepancies which show them- 
selves in cases where the conditions would, at first sight, 
appear to be identical. 

Class 3: Blow-up vessels.—These are so simple and so 
little used as to call for few remarks. They can only be 
used for heating, and that advantageously only when the 
dilution due to the addition of the condensed steam is 
not objectionable. In sugar work they are used for 
heating and diluting skimmings prior to filtration, and 
molasses prior to reboiling. 

Class 4: Rotary film evaporators.—The common object 
of these is to effect concentration at a temperature below 
boiling point, by exposing a thin film of the liquid to the 
air. They are generally used for effecting the last stages 
of concentration in factories where the output is too small 
to justify the expense of the more costly, but more 
perfect, vacuum apparatus. 
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““WerzeL” Rotary ConcenrRATOR.—LONGITUDINAL SECTION. 


Wetzel rotary concentrator, Figs. 7 and 7a: The revolver 
consisted of two end chambers connected by twenty-eight 





to be 26 ibs per sqr foot 
The longuudinal yomis to be Double cover 
broken on either side of the 

crown at each transverse jomt 


P 
weight of the § steel plates 








| brass tubes, 7ft. by 2}in. external diameter, ranged round 
| their circumferences, the whole forming a hollow cylin- 
| drical cage, dipping into the liquid to be concentrated. 
| Total heating surface 144 square feet. The trunnions 
| ran in stuffing-boxes, one serving to admit the steam to 
| the chambers and tubes, the other to discharge the water, 
| scoops for lifting the latter being fitted in the discharge 
chamber. Speed five to six revolutions per minute, but 
might advantageously have been increased some 50 per 
| cent., as the heating tubes were dry before they re-entered 
the liquid. With sugar liquor this might not possibly 
have been the case. 
First trial: Evaporating at boiling point, 212 deg., with 
steam at 4 1b. to 5lb. pressure. Evaporated water during 
| twenty minutes’ trial 
at the rate of 121 
gallons per hour = ‘84 
gallons per square 
foot. Transmission, 
580 units per degree. 

Second trial: Evap- 
orating at low tem- 
perature, steam being 
regulated to maintain 
| the liquid at 170 deg., 
the pressure needed “ Werze.” rotary ConceytRaToR. —Cross 
for this being OIb. to Secrion. 

‘5lb. Evaporation during thirty minutes’ trial at the 
rate of 37 gallons per hour=*26 gallons per square foot. 
Transmission, 60 unitsper degree. 

To avoid the churning action of the tubes striking the 
liquor on entering, supposed by some to be injurious to it, 
the tubes are sometimes twisted into the form of a many- 
threaded, quick-pitched screw. 

Helical rotary concentrator: Similar to the Wetzel, 
except that the 2in. tubes were replaced by a double- 
threaded cylindrical coil of 4in. bore copper pipe attached 
to the end chambers by flanges; total surface, 148 square 
feet. Buckets were bolted on to the coil at intervals to 
assist in lifting the liquid. Speed, eight revolutions per 
minute, also noted as too slow for water. 

First trial: Heating; contents, 234 gallons of water 
raised from 64 deg. to 212 deg. in twenty minutes; steam 
pressure, 0 to 10 lb. 

Second trial: Evaporating at boiling point, 212 deg.; 
steam steady at 5 lb., evaporation at the rate of 180 
gallons per hour = 1°26 gallons per square foot. Trans- 
mission, 810 units per degree. 

Third trial: Evaporating at low temperature; steam 
being regulated to maintain liquid at 170 deg., pressure 











| needed being 0 to °5 lb.; evaporation at the rate of 55 | 
| gallons per hour=*38 gallons per square foot. Transinis- | 


| sion, 91 units per degree. 
In these trials the beneficial effect of the higher speed 
of revolution is very noticeable. When making them it 
| was also instructive to see how the dense column of 


vapour rising from the vessel ceased almost instantly and | 


| entirely on stopping the revolver. 
Another apparatus on the same lines as the above is 
| known as the “ Bour” pan, the revolver consisting of a 
series of steam-heated double convex copper chambers 
strung side by side on a hollow shaft. Another variety 
known as the Gadsden pan, instead of a steam-heated 
revolver, has simple stirrers, formed of half tubes to lift 
the liquid, the latter being heated by a jacket or steam 
coil. Yet another variety is used in the delicate process 


| of concentrating meat extract, the revolver consisting of 
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circular sheet iron discs, strung at short intervals on a 
shaft, the liquid being heated by a steam jacket. 
(To be continued.) 








THE VYRNWY AQUEDUCT TO LIVERPOOL. 


THE supply of ample and good water to large cities has in 
all the days of civilisation that we know of always afforded 
the engineer opportunities for the exercise of his most 
ambitious abilities, and has given rise to some of the finest 
monuments of the skill of the ancient builder. In the 
British Isles there are few works of water supply which have 
needed structures of the grander order either in the form of 
great masonry embankments or of aqueducts. It has fallen 
to the lot of the Liverpool Corporation to raise for that city 
the finest masonry dam in Europe, and it is now completing 
the construction of the longest aqueduct. Although this 
aqueduct is hidden throughout its length, and being made 
in these modern days of iron pipes, presents no opportunities 
for works like the Roman Aqueduc du Gard, or of the aque- 
ducts built in the seventeenth century to carry water to 
Paris, it is the largest in this country, and presents some 
features of engineering interest and of some difficulty. We 
have in THE ENGINEER! given accounts of these remarkable 

| works. From these accounts our readers will have become 
acquainted with their main features, and it will 
remembered that the aqueduct crosses two water-courses, 
| namely, the river Weaver and the river Mersey. 

In the Liverpool Waterworks Act of 1880 was inserted a 
clause which made it necessary, in case of difference between 
the engineer of the Corporation of Liverpool and the River 

| Weaver Navigation Trust concerning the mode of crossing 
| the Weaver, that the question should be referred to the 
decision of an arbitrator. Work of the kind has hitherto, 
both in this country and abroad, been carried out either 
within a coffer dam formed across the river, or by sinking 
ball-and-socket jointed pipes in a trench excavated under 
water. In this case, however, and for crossing the Mersey, 
Mr. G. F. Deacon, M. Inst. C.E., the engineer of the works, 
proposed a different method, one which the use of modern 
mild steel made possible. The Weaver, where crossed, is 
over a hundred feet in width, and the Mersey over eight 
hundred feet wide. According to this method, which would 
avoid all interference with navigation during the progress of 
the work, the pipes to be sunk into the bed of the river 
were to be built up of steel plates rivetted together. These, 
having been floated out into position over a trench sunk to @ 
sufficient depth across the whole width of the bed, were to be 
sunk into their place by filling them with water. This 
method, and the details of its execution, seemed to be in every 
way satisfactory and exceedingly simple. In the case of the 
Mersey crossing, however, the interests, or supposed interests, 
of Warrington, and some other places higher up the Mersey, 
proved to be sufficiently powerful to make a reference to the 
Board of Trade necessary. The latter appointed Admiral Sir 
George Nares, K.C.B., to hold an inquiry and to report to 
them on the subject, with the result that the pipes were 
required to be laid at a depth not less than 20ft. below the 
mean sea level. At this level the formation consisted of 
alluvial gravel and sand, and Mr. Deacon was reluctantly 
compelled to recommend that rather than attempt to lay the 
pipes in a trench, at so great a depth in such material, that 
a tunnel at much less depth should be constructed. This 
tunnel has proved to be one of the most difficult undertakings 
yet encountered in the construction of the whole sixty-eight 
| miles of the Vyrnwy Aqueduct. The great depth to which 
| it was demanded the pipes should be sunk was urged by the 
riparian authorities as being necessary on account of the 





| possible future deepening of the river. This, however, ws 











1 Tue ENGINEER, vol. Ixiii., pp. 10, 34, 65 ; Ixv., pp. 18, 75, 77; Lxvi. p. 535 
Ixvii., p. 13. 
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always a highly improbable contingency, and has become 
more than ever so as & result of the construction of the Man- 
chester Ship Canal, which is in effect a substitute for this 
portion of the river. The work of constructing the tunnel is 
now making good progress under Mr. Greathead’s process, as 
used by him in constructing the City and Southwark Subway, 
and .it will probably be completed during this year. The 
Weaver Navigation Trustees also opposed the scheme for 
crossing the Weaver; but, after a long inquiry, the method 
briefly described above—and illustrated on page 414 and 
above—was allowed by the arbitrator, and has proved 
perfectly successful. 

The Vyrnwy Aqueduct, where below ground but not in tun- 
nel, will ultimately consist of three lines of pipes, but 
throughout the-greater part of the whole length only one of 
these is at present being laid. In the case of the Weaver 
crossing, the Act of Parliament required that the three, lines 
should be laid at one time. As has been shown in Mr. 
Deacon’s report of 1888, there is no reason why the size of an 
aqueduct for a given discharge should not vary as circum- 
stances may require, providing the hydraulic gradient is 
sufficient to overcome all resistances that may be interposed, 
as, for instance, by reducing the diameter at valves or at diffi- 
cult river crossings, while there is much to be gained in 
reduced cost. The principle underlying the proof of this has 
been taken advantage of at the Weaver crossing, and the 
steel pipes there used have been made of smaller diameter 
than the rest of the main. These pipes are illustrated above, 
the full length of the straight pipes being shown at the top, 
and the details of the pipes, their connections, joints, and tem- 
porary end covers being shown below. On the same engrav- 
ing are also shown a section of the Weaver with the pipes in 
position, and a small map of the district surrounding the 
river at the crossing which is near Frodsham. On page 415, 
a section of the Weaver is shown to a larger scale, the section 
being given in two parts, with the object of giving the whole 
to the larger scale. From the engravings on this page it will 
be seen that the large cast iron 42in. main is gradually 
reduced in diameter in the curved parts near the junction 
with the smaller built-up 32in. steel pipes. On the curved 
short length cast iron pipes forming the upper bends 
trunnions are cast, and over these are placed connecting 
links, designed to prevent any separation of the pipes under 
the action of the water pressure, or as a result of any settle- 
ment. The engravings show the depth to which the pipes 
have been sunk and covered by concrete. The engravings so 
clearly show the many other details, that it is unnecessary to 
describe them. Beside the plates and angles connecting the 
tubes together, a cast iron frame was fastened to the pipes 
near,the ends, forming a rectangular plate, by means of which 
sheet piling at the two shores could be placed so as to make 
a water-tight joint when the pipes were sunk into their place. 
The object of this will be presently seen. 

The three pipes were made at Warrington, by the Pearson 
and Knowles Coal and Iron Company, and the temporary 
cast iron covers being placed on the ends, they were floated 
down the Mersey and up the Weaver Navigation some 
months ago. The trench was excavated chiefly by grabs, 
worked by steam cranes on barges. Two rows of sheet piling 
were previously driven along the river banks, at such 
distance apart as to allow the tubes—108ft. in length—to be 
let down between them, the piles on either side forming a 
little dock, open to the river, and ready to receive the pipe 
ends. The Weaver at this partis from 14ft. to 15ft. in depth, 
and the bottoms of the tubes had to be laid at a depth of 
21ft. On Wednesday, the 7th inst., the trench and the 
various preparations being ready, the pipes were rapidly 
floated into position, and their four ends attached by chains 
to four winches, ready to control their descent. The central 
pipe was then charged with sufficient water, and the three 
pipes lowered quickly and steadily into their position, the 
sinking occupying only about fifteen minutes. The pipes 
being thus in position, the next process was to drive sheet 
piling parallel with the previously mentioned piling, and 
against the rectangular frames already mentioned, the space 
above the pipes and this frame being also filled in. The ends 
of the pipes were thus cut off from the river, and were 
within a little dock on either shore. Within these docks or 
dams the excavations for the ends of the cast iron pipes will 
be made, and the water being pumped out, the temporary 
cast iron covers will be removed from the ends of the steel 
tubes and the connections made. This being completed, the 

iling will be drawn, the cast iron frames removed, the space 

tween the steel tubes and some depth above them filled 
with Portland cement concrete, and the bed and shores of 
the river made good. The contractor for the work is Mr. W. 
Winnard, Wigan. We have thus very briefly described a 
very interesting piece of work, and, while congratulating Mr. 
Deacon on the success of his novel method of crossing a 
river, have to thank him for the opportunity of witnessing 
the work in progress, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves resp <a ini 
nts. 


EXEMPTION OF MACHINERY FROM RATING. 


Sir,—I regret to have to inform you that, notwithstanding the 
strongly-pronounced opinion expressed by the House of Commons 
in favour of the second reading of the Bill for the Exemption of 
Tenants’ Movable Machinery from Rating, a determined attempt 
is being made to defeat the measure, particularly by some of the 
rural rds of Guardians in the country. Under these circum- 
stances, the committee of this Society think it of the most urgent 
importance that all friends of the measure throughout the country 
should make a combined and earnest effort to bring their great 
influence to bear, with the object of counteracting the tactics of 
the opponents of the Bill. 

Having in view the rather late date—Wednesday, June 18th— 
to which the Committee stage of the Bill has been postponed, 
owing to the efforts of our opponents, the necessity for prompt 
and energetic action is apparent if a favourable result is to be 
obtained. The importance of the Bill to all interested in the 
ea oe! of the manufacturing industries of the country need not 
be dilated upon, and it would be most regrettable if by any want 
of energy an equitable settlement of the question were not 
secured. The Bill has been three years before Parliament; and if 
the present opportunity is lost, there is little doubt that it may be 
years before so favourable an occasion for passing the Bill into law 
as the present again presents itself. 

Among the measures which may be most usefully employed are 
strongly-worded requests to all representatives and friends in 
Parliament to make a note at once of the date—June 18th—of the 
Committee, and make their arrangements to be present to support 
the Bill. It is also most desirable that, wherever possible, meet- 
ings should be arranged for the purpose of adopting petitions to 
Parliament in favour of the Bill. 

It would also be most useful if employers of labour would bring 





of our 





the matter before their workpeople by means of shop meetings or 
otherwise asking them to approve the Bill and to sign petitions in 
its favour. Wherever these meetings are held, reports should be 
sent to the local members, and to the Hon. C, T, Ritchie, presi- 
dent of the Local Government Board. 

The Committee of this Society will at all times be happy to give 
any assistance in its power, and in particular to forward forms of 
petition upon application. G. HUMPHREYS DavVIEs, Secretary. 

National Society for the Exemption of Machinery 

from Rating, 22, Buckingham-street, Strand, May 19th. 





Sim,—Mr. Richard Tangye, in his letter in your issue of Saturday 
last, says that a statement we made, that certain machinery is 
rateable in Scotland, is absolutely false, and either made in 
ignorance or is an attempt to throw dust in the eyes of people who 
have not access to official documents. is is a very direct 
contradiction to our statement, and such comments should only be 
made upon direct authority. ‘The authority for our statement was 
a paper showing the description of the machinery included in the 
valuation of mills and public works of various kinds in Scotland, 
prepared by one of the Scotch assessors for the Select Committee 
of the House of Commons on the Rating of Machinery Bill, 1887, 
and printed in the report from which Mr. Tangye quotes Mr. 
Clarke's evidence and part of Lord Denman’s judgment in “‘ Rex v. 
Birmingham and Staffordshire Gas Company.” 

In yesterday’s Birmingham Daily Post Mr, Tangye writes that 
he has received the following from one of the most extensive 
engineers in Scotland:—‘‘ Not rated beyond engines, boilers, and 
great gearing.” This single nameless authority cannot carry much 
weight against an official paper compiled by one of the Scotch 
assessors, and containing the practice of most of the other 
assessors. It is also not in accordance with Lord Fraser’s judg- 
ment, from which Mr. Tangye quotes, and which would cover 
more machinery than the engines, boilers, and great gearing. 

HepDLeY, Mason, AND HEDLEY. 
3Ia, Colmore-row, Birmingham, May l4th. 





THRESHING MACHINE COMPETITIONS. 

Sir,—The mention of competitive trials is to me, by hereditary 
instinct, like a red flag to a bull, and your leading article of last 
week has highly inflamed my susceptibilities on the subject. I 
cannot understand how you can argue that, although the locomo- 
tive engine may progress from the Rocket stage to that of the 
Marchioness of Stafford, and thence ad infinitum, without the 
stimulus of a competition for £100, it is impossible for the portable 
steam engine or the threshing machine to make any further progress 
without this powerful incentive. I write under the conviction that 
I am highly prejudiced against the prize system as applied to 
mechanics, and, therefore, prejudiced against your reasoning; but 
to my jaundiced eyes it does seem most contradictory that you 
should argue that although burr stone mills have been superseded 
by roller mills without any such assistance, it is impossible to 
expect any startling new departure in the construction of gene 
machines, unless the English maker contents himself to “‘ spenc 
his time and money in attending the Royal trials.” 

As regards the foreign copyist again, I suppose there is 
no other medium so convenient to this enterprising individual 
as the R.A.S.E. Journal, in which every detail of the design 
and construction of competing machines is published. And 
yet you argue that unless ‘“‘the well-to-do descendants of 
energetic predecessors” make such a detailed publication 
of their most improved constructions, they will give ‘“‘the 
copyist manufacturers abroad courage to enter the market with 
their own machines.” I am quite prepared to find that the 
appearance of special pleading on behalf of the R.A.S.E. competi- 
tions, which I find in your article, is the result of an hallucination 
which is the heirloom of my firm, who have not competed for a 
prize since 1854; but this hallucination is so strong, that I ask 
you to make room once more for the publication of my theories. 

Leiston Works, Suffolk, FRANK GARRETT. 

May 20th. 


THE CARLISLE COLLISION. 


Sir,—I should like to call your attention to the following point 
of the evidence, a point which Colonel Rich was glad to get hold of 
to get out of his awkward position, as he would not admit the 
theory of ice formation as stated by Rumney, the only theory 
which is in accordance with the evidence of the various witnesses. 

The point I refer to is the last evidence given by Rumney at the 
close of the inquest, namely, that when he was trying to create a 
vacuum he pulled the pin out and pulled the lever right back. Now 
Colonel Rich pretends that Rumney ought not to have done this, 
as it had the effect of working simple vacuum brake. 

I think that neither Colonel Rich nor Mr. Whale understood the 
matter properly at the time. What Rumney did shows plainly his 
perfect coolness at the time of the accident. The way he created 
vacuum would, indeed, take off theautomatic brake if it had been on 
—which is more than doubtful—but at the same time time it would 
recharge the brake apparatus throughout the train, since all five- 
way cocks were turned to ‘‘automatic” position, so that on his 
opening his release valve the brakes ought to have gone on if there 
had been no obstruction in the pipes. 

This is what I contend, and I am sure there is not the least 
doubt that the collision was caused by the failure of the automatic 
brake at Woodbank. The London and North-Western is alone to 
be blamed for this accident, which is the result of its curious policy 
with regard to the brake question. 

The verdict of the jury is the condemnation of automatic vacuum 
brakes, a fourth-rate safety appliance which ought to have dis- 
appeared long ago from our railways, and is a disgrace to the rail- 
way engineers of thiscountry. I should like also to suggest that in 
future the official reports of such accidents should be accompanied 
bya oe of the apparatus and a map of the district where the 
accident took place. Ep. GOBERT. 

72, Tynemouth-road South Tottenham, 

May 17th. 


RED-SHORT AND COLD-SHORT. 

Sir,—Allow me to suggest that the term “short ” in the sense of 
‘brittle ” has nothing to do with ‘‘ shire” or ‘‘ county,” nor with 
the adjective ‘‘ short ” in the opposite sense of “ long,” but is just 
a nearly phonetic rendering of the Danish and Swedish word 
‘* skir,” which means brittle ; moreover, cold-short and red-short 
have been used as applied to iron for hundreds of years by iron 
workers in Sweden, the former being ‘‘ kall-skért jern”—cold-short 
iron, and “ réd-skirt jern”—red-short iron. The words “sheer,” 
‘‘ shire,” or ‘‘shur,” mentioned by your correspondents, may thus 
be as old here as the Danish invasions, more than 1000 years ago, 
and derivable from that time. P. J. 

77, Chancery-lane, London, May 17th. 





Sir,—Your correspondents now appear to be getting near the 
clue to the meaning of cold-short and red-short. Allow me to aid. 
‘*Bailey’s Dictionary,” 1773, states that ‘‘ Coldshire iron is such 
as is brittle when it is cold.” Shire is evidently a corruption of 
share—ploughshare—ore of the earliest uses for iron, and is 
derived from either the Saxon schaar, or the Teutonic scharen, to 
scrape. The brittle quality of some iron has been attributed to 
phosphorus, but Mushet inclines to the notion that it is due to 
silicon. Red-short, or red-share, would clearly be the class of iron 
exhibiting greater tenacity or toughness than cold-short or cold- 
share. Your CORRESPONDENT FOR WALES. 

May 2ist. 





HEATHEN COAL. 





Sir,—Will you permit me to ask your readers for the derivation 
of a much more puzzling title than ‘‘red-short ” or “‘ cold-short” ? 


$<: 
I allude to the words “heathen coal.” Is this derj 
; npn or ep “heath,” or from neither ! Vals derived from 
t may not be out of place to direct attention 
fact, which the letter A one of your Pde ocr th Pare 
‘‘sheer” as the vernacular equivalent of ‘ shire,” calls to m =? 
It is that the names of all cutting instruments, almost ae 
exception, involve the use of ‘‘s,” or its homonym “¢,” 4 wos 
for example, we have shears, scissors, sabre, scimitar, sword a 
sock, coulter—a corruption of cutter—skife, scythe, skene ke : 
Knife is derived from cnife, whence the French canif, The w ~| 
“shire” possibly implies a section of country cut out of the whol 
London, May 20th. phory a 





THE REACTION OF JETS, 

Sir,—The ‘‘ Shade of Bernouili” has disturbed my repose. M 
Bower had, as I thought, fully settled the whole question about 
which I was puzzled, and now here comes this wretched “shad " 
with apparently very conclusive proof that 2/ is not after all 
question of shape of orifice or area; that, in fact, the reaction ia 


ynamic ins of a static affair. Will Mr. Bower reass 
and exorcise the shade ! AN OLD Grose” 
May 2lst. ; 








IRON AND STEEL. 





THE serious collapse which has taken place in the iron and stee 
trade since the beginning of the present year has been in many 
respects without precedent, and seems almost inexplicable, Ww 
propose therefore reviewing the position, with a view to ascertain 
the causes of this serious reaction, and the prospects for this 
a branch of our national industry. 

t is well-known that the trade between the years 1883 and 1888 
passed through a long and wearying depression which tried the 
patience and resources of all connected with it. The deepest point 
of the depression appears to have been reached aboutthe middle of 
1888, when the price of Scotch pig iron (warrants) stood at 37s,; but 
before many months the | mee had advanced about 7s. per ton. This 
movement was due to a decided change for the better in the condi- 
tion of shipbuilding and engineering. This improvement in thehome 
trade of the country, though sustained and developed in other direc- 
tions during 1889, attracted but little notice until the latter part of 
the year. Then public attention was drawn to the great decrease 
in the stocks of pig iron in public stores, and this was followed by 
a speculative ‘‘ boom” altogether bag yoo agen in the history of 
the trade. It would seem now as if there were scarcely a town 
or trader of any importance who had not been ‘into pigs;” and 
were it possible to publish the the statistics of the speculative 
operations carried out on the Glasgow Exchange the figures 
would be simply bewildering. The wildness of these opera- 
tions is manifest in the rapidity of the rise, Scotch warrants 
advancing from 47s. 2d. to 64s. 10d. in about six weeks. Wild 
and unnatural though this movement was, the after effects 
would have been very different had the parties concerned 
not proved themselves so utterly incapable of carrying out such 
operations as they had entered into. Individuals of slender 
means appear to have entered upon operations of exceptional 
magnitude, and when the market receded a little they were unable 
to find the necessary differences, and sales were immediately made 
by their brokers. After the first slight fall, the bankers who 
had made advances became nervous, and calling in their loans 
caused further forced sales. Then dear money had a further 
effect, and the gradual weakening of holders and their 
brokers produced a perfect scare, such as has lately been wit- 
nessed, Add to this the action of a strong ‘‘ bear” party, and you 
have a short sketch of the market between January 6th and May 
12th, when the price of Scotch warrants receded from 66s. 3d. to 
44s, As might be expected, this heavy fall led to several serious 
and important failures, with heavy losses to all concerned. The 
crippling effect on trade is even still more serious. It has effec- 
tually checked the rising tide of improvement which had been felt 
during the last twelve or eighteen months, and buyers at themoment 
appear afraid to act, fearing still lower prices. It is quite certain, 
however, that, owing to the general rise in wages, present prices, 
both of pig and manufactured iron, are too low and quite unremune- 
rative to makers. Unless prices rise they will be compelled to re- 
duce wages, and this may lead to the blowing out of furnaces and 
stoppage of other works. Happily, there is one lasting benefit 
which we can point to as the result of the last few months’ experi- 
ence, and that is the very decided reduction of the heavy stocks 
held during the last few years. In 1887 the total stccks of piyiron 
in the United Kingdom were returned as 2,778,684 tons, and these 
were reduced to 1,951,443 tons on December 31st last. Since then 
we estimate there has been a further reduction of 200,000 tons; 
so that instead of having about nineteen weeks’ sup} lies as in 1887, 
we have now only about ten weeks’ supply. 

In all former periods of expansion in the iron and steel trade 
the development has been in the export demand, which in more 
than one instance was traceablo to the United States. Now, owing 
to the great extension of production on the other side of the 
Atlantic, this trade is rather a diminishing than an increasing 
quantity. This will be understood when we explain that the pro- 
Fe of the United States increased in one year over 1,000,000 
tons, the output of pig iron in 1888 being 6,688,744 tons, and in 
1889 7,800,555 tons, e effect is seen in our diminished exports 
to the United States, the figures being as follows :— 

1889. 1888. 1887. 1886. 

Tons .. 577,421 639,710 1,282,445 804,570 
Our total exports, though fairly satisfactory, show little expansion 
of late years, The figures are as follows :— 

1889. 1888. 1887. 1886. 

Tons 4,188,388 8,966,084 4,146,907 3,389,107 
The two great branches of our home trade are rails and shipbuild- 
ing materials, Notwithstanding some considerable reduction in 
prices, the demand for steel rails has been rather slack of late. 
This may be accounted for by the general holding back, but the 
condition of the Argentine Republic is unfavourable to new 
business. During 1889 over 25 per cent. of the whole export of 
rails — 1,091,919 tons— went in this direction. India took 
280,502 tons, as against 263,135 tons sent to the Argentine 
Republic. nee 

n the shipbuilding trade there are already signs of diminishing 
activity. As the advance in prices of steel and labour checked 
new orders to a very serious extent, it may be hoped that the 
reduction which can now be made may induce some new business, 
So far as is known, the miscellaneous trades continue to be fairly 
= employed, and these may continue to use up a fair quantity 
of iron. 

Having thus reviewed the trade pretty fully, we may now sum- 
marise our conclusions. First, it now appears abundantly evident 
that the great advance in prices was not due to any very decided 
increase in the demand, but to speculative intiuences, which 
greatly exaggerated the real improvement which had taken 
place. Secondly, it is equally manifest that the reaction 
which followed this large advance has been to some extent 
unnatural and overdone, whilst, owing to higher wages, 
present prices are below cost, and unprofitable to the makers. 
Thirdly, it is evident that prices must either rise to cover cost of 
production, or wages be reduced, or production stopped. And 
last of all, it is manifest that confidence in the stability and 
certainty of prices has been greatly shaken, and it is likely to be 
some time before this confidence is restored. Until this happens 
the trade is likely to remain uncertain and unsatisfactory to 4 
connected with it.—The Statist. 








An attempt is to be made in the autumn of this year 
to introduce the cultivation of cotton in the Crimea, and at other 





spots on the Black Sea coast, Both the American and the Asiatic 
kinds are to be sown, 
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RAILWAY MATTERS, 


Tux railway from Yambouli to Bourgas will be formally 
opened on the 26th inst. 


Tur boiler of a locomotive engine exploded on the 12th 
‘net, at Buffalo. A telegram says the engineer and firemen were 
> at to atoms, and the engine and tender were completely 
wrecked. ° : . 

Tue administrations of the Russian railways which are 
in connection with the railway system of Germany and Austria 
have decided to appoint rcial representatives at the prin- 
cipal towns of Central Europe, with a view to develope the Russian 
export trade. ’ 

Ix connection with the Victorian difficulties with 
regard to their new Railway Bill, it appears that the Government 
have had applications for 6200 miles of line, or three times the 
length of the existing lines. Most of the proposals refer to rival 
routes. It is understood that it is the intention of the Government 
to limit the Bill to 1000 miles of line. 


Tue Portuguese Budget, presented on the 19th inst., 
stated that since the year 1880 the importation of machinery had 
increased from 1041 to 1755 contos ; importation from colonies, 
from 1581 to 3754 contos ; exportation to colonies, from 990 to 2347 
contos; importation of coal, by 75 per cent.; and of railway 
material, six times as much had been imported in 1889 as in 1880. 
Railway receipts had also increased from 3239 to 5454 contos. 


A yew line of railway connecting Woodstock with the 
Great Western system has been opened. The line, which is rather 
more than three miles in length, has been constructed by Messrs, 
Lucas and Aird, mainly at the cost of the Duke of Marlborough, 
and it terminates close to one of the entrances to Blenheim Park, 
the palace being within a few minutes’ walk of the station. Wood- 
stock-road Station will henceforth be known as Kidlington. The 
ine is worked by the Great Western Railway Company. 


Tue Argentine system of railways, created and worked 
under British auspices, is, the Buenos Ayres correspondent of the 
Times says, a8 a whole, far ahead of that of Spain both as regards 
the construction and the working of the lines. These railways have 
proved the solid backbone of and for Argentine p: . The 
same favourable view may be taken of Anglo-Argentine finance and 
the carrying out of public works here, other than railways, by 
Englishmen. Although in the last two or three years there has 
been a somewhat dangerous tendency on the part of British 
capitalists and contractors to discount too freely Argentine growth, 
any harm done by this is infinitely smaller than the benefits which 
both classes have conferred upon Argentina. 


Tue Select Committee of the House of Commons, 

resided over by Mr. Duff, had the postponed part of the Omnibus 
Bill of the Metropolitan Railway Company before them on the 
15th inst. The part of the Bill taken was the subway from Gower- 
street station to the garden of Euston-square, the decision on which 
had been adjourned until after the hearing of the Bill promoted 
by the North-Western Railway Company for the extension of 
Euston-square station, which was withdrawn on an amendment 
being decided on by Mr. Duff's Committee. The promoters’ counsel 
having stated that he had no further remarks to offer, the Com- 
mittee deliberated, and after a short time the chairman stated 
that they found the preamble proved with regard to the subway, 
but it was to terminate on the west side of Milton-street, the 
height of any office to be erected there to be not greater than 80ft. 
The clauses of the Bill were then proceeded with. 


Tue direct route of the Midland Railway to and from 
the North of Scotland 7/4 the Forth Bridge will be opened on 
June 2nd, when a new and improved service of trains will come 
into operation. The 5.15 a.m. from St. Pancras, which is now 
timed to arrive in Aberdeen at 11.20 p.m., will, under the new 
arrangements, be due at Glasgow at 3.45 p.m., Edinburgh 3.55 p.m. 
and Aberdeen 8,30 p.m. A new train is put on to Glasgow, eo. 
ing London at 9,45 a.m., and arriving at 7 p.m. The 10.40 a.m. 
from St. Pancras will leave five minutes earlier, and is fixed to run 
into Aberdeen at 2.45 the next morning, being quickened up 
fifteen minutes. A new train will start on Sunday nights and 
every week night except Saturday at 7.50, and will reach Aberdeen 
at 8.55a.m. The Sunday night 9.15 train, arriving at Dundee at 
11.44 a.m., will now be due there at 10.50a.m. From Aberdeen 
to London most of the trains will be quickened up, 


THE Railway Rates Inquiry, Mr. Coghill thinks, has 
cost at the rate of £10,000 a day, but the President of the Board 
of Trade, when asked his opinion on the subject, said in the House 
of Commons last week, ‘‘I cannot suppose that it reaches anything 
like the amount mentioned. The tare which falls upon the 
public funds is limited to the expenses connected with the hiring 
of a room, shorthand writers’ notes, printing of proceedings, and 
the salaries of a few temporary clerks; but a portion, if not the 
whole, of this charge will be met by the fees paid by the railway 
companies on the deposit of their respective schedules. As regards 
the length of the inquiry, Lord Balfour of Burleigh and Mr. 
Courtenay Boyle have used their best endeavours to shorten the 
nage as much as possible; but a large number of traders 

ve desired to come before them whom they have not thought it 
compatible with their duty absolutely to decline to hear. There 
have been thirty-three witnesses for the railway companies and 
178 witnesses for the traders, 


_Ir is stated that the plans for the alterations of the 
Grand Central Station, New York City, which have been under 
consideration for several months, will soon be finally settled, and 
the proposed changes be carried out. The station, which now 
consists of a train shed with a headhouse for the New York, 
New Haven and Hartford, and the Harlem Division of the New 
York Central, with a side station for the Hudson River Division 
of the latter road, will be changed to a single large headhouse 
station, to be used as an outbound station for all the roads 
together. The - grad occupied by the various rooms of the New 
Haven road will be enlarged by taking in a portion of the 
space between the rooms and the tracks, to make one large 
Waiting-room about 75ft. by 200ft. The tracks will be shortened 
about 40ft. to enable this to be done, and still leave a sufficient 
platform =. The space now occupied by the waiting-rooms 
on the side will be used for baggage-rooms, telegraph office, 
station-master’s office, &c. Inw. trains are accommodated in 
the annexe, on the east side, built in 1885. 


THe Khojak Pass, pierced by the recently completed 
cal, is 7500ft. above the sea, and about 2000ft. above the level 
of the Surrounding country. The tunnel pierces the range at right 
aoe, and its course is therefore due east and west, and it enters 
+ hill about 1000ft. below the crest of the pass. The length of 
it e tunnel is 12,600ft., or two and a-half miles approximately, and 
it will carry a double line of rails, For the first half the floor 
aunts about 1 in 1000, and for the second half of the journey it 
ae at an incline of 1 in 40. There are two main shafts, one 
f a and the other 290ft. deep, which were sunk in order to 
acilitate the construction of the tunnel. The chief obstacle to 
Progress arose from the flooding of the tunnel at more than one 
og 3 A large Spring was cut, and the water flooded the shaft on 

¢ Candahar side to the depth of 180ft. It took ten weeks to 
ee out the water, and in the western heading about 500 
: om 4 minute were constantly running out of the west mouth. 
One er to overcome this difficulty a side cutting had to be made. 
rg curious discovery made during the progress of the work, as 
z — of an investigation into the cause of certain mysterious 
in — was that it was proved that ‘combustion had arisen 

Side a case of blasting gelatine.” 








NOTES AND MEMORANDA. 


Warts’ chief steam engine patent was renewed by 
Act of Parliament 115 years ago yesterday. 


AccorDING to a recent work on longevity, published in 
Norway, the average duration of life in that country is 48°33 years 
for men and 51°3 for women, 


THE amount of cement produced in the United States 
of America in 1888 was less than for 1887, being 6,253,295 barrels 
for 1888, valued at 724 cents per barrel, making 4,533,639 dols. as 
the value of the year’s product. 


A motor without fields has been brought out in the 
States by Mr. J. C. Henry. There are three armatures, revolving 
in their own induced fields, centred at the three angles of an 
equilateral triangle, with the smallest clearance space between 
each, all geared to the same driving wheel. The motor has been 
constructed and run in an experimental form. 


From recent statistics it appears that the order of 
French seaports in commercial importance and the tonnage of the 
vessels in each during the past year are:—Marseilles, 4,623,650 
tons ; Havre, 2,653,685 ; Bordeaux, 2,489,512 ; Dunkirk, 2,020,848 ; 
Rouen, 1,721,710; Cette, 980,151; St. Nazaire, 915,930; Dieppe, 
517,703 ; Boulogne, 476,116 ; Bayonne, 465,788 ; Nantes, 374,315; 
Caen, 351,608 ; La Rochelle, 385,883; Calais, 273,706. 


In a paper on “ Mutual Influence of Two Pressure Plates 
upon each other, and Comparison of the Pressures upon Small and 
Large Plates,” and in another ‘‘On the Variations of Pressure 
caused by the Wind Blowing across the Mouth of a Tube,” by 
Mr. W. H. Dines, B.A., F.R. Met. Soc., read before the Meteoro- 
logical Society, the author gives the results of some experiments on 
wind pressure which has made mostly on a whirling machine at 
Hersham, Surrey. From these experiments it seems probable 
that a decrease of —— per square foot with an increase of size 
of plate may be taken as a general rule. 


In describing a method of making a stone for sharpen- 
ing tools, a contemporary says:—‘‘Take gelatine of a very good 
—, which melt in an equal quantity of water. The operation 
should be performed in darkness, as daylight is injurious to gela- 
tine. When melted, add 14 per cent. of bi-carbonate of potash 
previously dissolved. Then take about nine times, by weight, the 
quantity of gelatine employed of very fine emery and pulverised 
flint stone, which mix intimately with the dissolved gelatine. 
Mould the obtained rag according to the desired form, and press 
it in as hard as possible to consolidate the mass well. After it has 
been dried in the sun, the result will be a first-class stone for 
sharpening. 


In the water furnished to London during April, the 
mean proportion of organic carbon present in the supply for April 
was found to be ‘148 part in 100,000 parts of the water, as against 
a mean of ‘154 part in the supply of the previous month. ‘ The 
mean amount of oxygen absorbed in the oxidation of the organic 
matter present in a gallon of the April water was found to be ‘039 
grain, as against a mean of ‘041 grain for the water of the pre- 
vious month ; while the fraction indicating the mean degree of 
colour tint of the April water was 43%,, as against the fraction 
ri*s for the previous month ; all these differences being insignifi- 
— but the last named being in the opposite direction to the 
other two. 


In the course of some lectures on “Chemical Engi- 
neering” at the Manchester Technical School, Mr. George E. 
Davis said :—‘‘I must say I have been perfectly horrified to see 
the way that steam engines are treated in nine-tenths of the 
chemical works of this country. In the first place, no room is 
considered too dark, too dusty, or too small for them ; if they can 
be seen at all they are dirty, grease-begrimed, ill-conditioned 
things, a standing disgrace not only to the owners but to the 
whole trade of which that owner is a member. And this is why 
other motors have not prospered so well in the chemical industries 
as the steam engine. A steam engine will turn round and do some 
little extra work if you but give it steam enough; any other form 
of motor requires a little care and a little cleanliness in order that 
it may run satisfactorily.” 


In an article on the circulation of the ocean in Le Globe 
for March, M. E. Chaix enters into the various means adopted for 
determining ocean currents, and the history of the various theories 
from the earliest times, and gives a brief summary of those which 
are now generally adopted. Nature says, ‘‘ The author adopts the 
opinion expressed by Humboldt, that several causes must be sought 
for, and that they cannot be explained by any singleone. Hiscon- 
clusions are: (1) that differences of density, especially those caused 
by temperature, induce a slow progression of the water at a depth 
towards the equator, but that their action is apparently nothing at 
the surface; (2) that the prevailing winds cause sensible currents 
at the surface, and these movements in time penetrate to a certain 
depth, but that their agency does not explain everything; (3) 
every motion, whether on the surface or at a depth, causes a com- 
pensating movement, either slow or rapid. These movements play 
the second part in the superficial circulation, and explain generally 
what cannot be attributed to the direct action of the cial ; there- 
fore they afford a key to a number of apparent anomalies.” 


In a Chemical Society paper on ‘‘ The Rate of Dissolu- 
tion of Metals in Acids,” Mr. V. H. Veley said the dissolution of 
copper in a solution of potassium bichromate acidified with sul- 
phuric acid was investigated as affording a case in which no gas 
was evolved as such. The copper was employed in the form of 
metallic spheres, which by various mechanical devices were rolled 
about continuously and regularly in the acid liquid, and the pro- 
ducts of the changes continuously removed from the immediate 
neighbourhood of the metal. The author finds (1) that if the tem- 
perature be varied between 21 deg. and 41 deg. in an arithmetical 
proportion the amount of chemical action varies in a geometrical 
proportion ; (2) that if the amount of sulphuric acid be varied in 
an arithmetical proportion between the limits of 41°3 and 23°5 
grammes per litre, the amount of change also varies in an arithme- 
tical proportion ; and (3) that the amount of change is at first 
considerably increased by increase of proportion of potassium bi- 
chromate, but the effect afterwards gradually diminishes to xi/, at 
which point the bichromate can be considered to be so much inert 
— ; the amounts used varied from 22-1 to 66°3 grammes per 
itre, 


By some German chemists an attempt has been made 
to connect the sarong phenomenon of coking with the chemical 
composition of the coal, especially with reference to the richness 
of the coal in what is called disposable hydrogen, or that proportion 
of it which is in excess of the quantity required to form water 
with the oxygen present. Unfortunately for the general accepta- 
tion of this standard for the coking quality in coal, the Journal of 
Gas Lighting says it does not correspond with observed results. 
Neither does the richness of a sample of coke in carbon determine 
its coking capabilities, for two specimens of coal of practically 
identical carbon composition will often be found to behave very 
differently in the retort or coke ovens. If the property of coking 
does not reside either in the surplus hydrogen or the fixed carbon, 
it is certainly not to be found in the content of the coal in oxygen, 
which gives no indication whatever of the physical behaviour of 
the coal under heat. Some coking coals coke without much 
swelling; others swell considerably in the process of coking. In 
either case the coal must undergo a stage of fusion, in which it 
becomes a thick semi-fluid mass, through which the gas escapes, 
Why one kind of coal should swell considerably while another 
variety, of similar composition, does not, is a problem not 
apparently capable of solution from any of the chemical data 
usually preserved in analyses of coals, 





MISCELLANEA, 


THE second reading of the Channel Tunnel Bill has 
been fixed by arrangement for the Sth of June. 


Messrs. Rosey anpD Co., of the Globe Works, Lincoln, 
wish to inform the public that none of their workmen will be out 
of ber 3 pam nor will any stoppage of business be caused by the 
fire which occurred at their cota on Wednesday, the 14th inst. 


At a meeting of the Council of the Sanitary Institute, 
held May 14th, Sir Douglas Galton, K.C.B., F.R.S., in the chair, 
a scheme was adopted for establishing periodical examinations for 
inspectors of nuisances at various centres throughout England, 


Tue Eiffel-Edison tower, pr see for the Chicago 
World’s Fair, it is reported, will be about 1500ft. high. Messrs. 
Eiffel and Thomas A. Edison are to unite in the enterprise, and 
rumour has it that the latter is to place upon it a million multi- 
coloured incandescent lights. 


WE understand that the Rugby Union Rural Sanitary 
Authority has called in Mr. J. E. Willcox, C.E., of Birmingham, to 
report and submit a scheme for the drainage of Wolston; and by 
the Evesham Rural Sanitary Authority, to report as to the best 
means of providing an adequate supply of water for North and 
Middle Littleton. 


Accorpine to the Novoe Vremya, it has been decided 
to restore the ancient gigantic dam on the Murghab, close to the 
Trans-Caspian Railroad. The Murghab district belongs to the 
crown, and it is calculated that over half a million acres of land 
will be rendered fertile by this scheme of irrigation. The cost of 
the work, which will extend over several years, is estimated at 
fourteen million roubles, 


Tue total amount of space allotted in the implement 
department at the coming Royal Agricultural Show at Plymouth 
is 9078ft. run, exclusive of open ground space, as compared with 
10,743ft. at Nottingham in 1888, and 8217ft. at Newcastle in 1887. 
The total entries of live stock—horses, cattle, sheep, and pigs—are 
1779 as compared with 1875 at Nottingham, and 1833 at Newcastle. 
There are 341 entries of horses, 641 of cattle, 576 of sheep, 221 of 
pigs, and 692 of poultry, besides 56 of cheese, and 183 of butter. 


At the Royal United Service Institution on the 
19th inst., G. B. Hobart, R.A., gave a lecture on ‘“‘The Draught 
of Military Carriages.” The paper advocated the adoption of pole 
draught instead of shaft draught; not on the grounds of superio- 
rity in marching, since the advantages and disadvantages of both, 
it was acknowledged, were equally balanced; nor in manceuvring, 
where the advantages were in the shafts; but because of the 
facility of replacing wheel horses, especially when under fire, and 
because of the opportunity afforded thus to utilise any available 
remounts, 


In this column of our last impression was published a 
paragraph commenting on the Lane-Fox patent for distribution by 
earth return, which, we are informed, conveyed the erroneous im- 
pression that Mr. Lane-Fox claimed to be the discoverer of earth, 
or soil, as a return conductor. Mr. C. A. Stephenson writes us 
saying that Lane-Fox has made no such claim, and he sends us a 
copy of the amended patent specification, viz, No. 3988**, of 
1878, in which the claim is for ‘‘ the employment as described of 
secondary batteries as reservoirs of electricity, in combination 
with a mode or system of distribution such as is hereinbefore ex- 
plained.” 


Tue authorities of Leeds, having found it impossible to 
provide a suitable site for the Royal Agricultural Show next year, 
were reluctantly compelled to withdraw their invitation to the 
society to hold its country meeting of 1891 at that town. A cor- 
dial invitation frem the authorities at Doncaster having been 
received, and the inspection committee having reported favourably 
upon the site and accommodation offered, the council have resolved 
that the country meeting of 1891 shall be held there. A portion 
of the famous Doncaster race course will be set apart by the Cor- 
poration for the purposes of the Show. This circumstance, and 
the exceptional facilities of access by rail, combine to raise the 
highest expectations of the success of what will be the Society’s 
first visit to Doncaster. 


Tue high prices of materials which prevailed for some 
time recently caused a very considerable check to the quantity of 
work given out, schemes possibly profitable became doubtful with 
such a great increase in first cost, and business slacked off a good 
deal. Things are, however, improving again, and projects post- 
poned are being determined and proceeded with. Of this we hear 
in several directions. Amongst those who notice this improving 
tendency are Messrs. Jno. Birch and Co., who have, we learn from 
them, received quite a number of important commands which have 
hung fire for some time owing to the high prices. They include a 
large order for railway bridgework, a complete plant for a coal 
mine, and a bucket and ladder hopper dredger required for the 
important harbour works at Tokio. There is considerably more 
inclination all round to do business than existed during the first 
quarter of this year. 


A PRIZE corn and seed drill competition is announced 
by the Minister of Agriculture, Industry, and Commerce of Italy. 
According to the decree, ‘‘ An international competition of sowing- 
machines shall be opened at Foggia on the 20th of October, 1890, 
and shall be closed on the 30th of November. All national and 
foreign inventors, constructors, and agents can take part in the 
competition. All agents, national and foreign, taking part in the 
competition are considered only as representatives of the construc- 
tors; and, in case of merit, the prizes shall be awarded to the 
latter. The prizes offered are as follow:—A diploma of honour 
and the purchase made by the Ministry of Agriculture of five 
sowing-machines, the system of which shall obtain the first prize ; 
two silver medals, with 200 Italian lire each; ten prizes of thirty 
Italian lire each to those labourers that during the experiments 
shall employ themselves in driving and lating the machines, 
and that shall give proof of having best learned their manage- 
ment. Applications for admission to the competition must be 
forwarded to the Executive Commission, Rome, not Jater than the 
20th of September, or earlier, to the Italian Consul-General, 
31, Old Jewry.” 


In connection with the use of evaporators for making 
up feed with fresh instead of salt water for boilers, an important 
matter is mentioned in Fair Play, referring especially to cases 
where the evaporator takes its steam from one of the receivers. 
It says: ‘‘When the heating surfaces of the evaporator become 
coated with scale the conductivity is naturally impaired, the result 
being that the steam taken from the receiver does not perform the 
necessary evaporation in the evaporator, and the consequence 
under these conditionsis probably the gradual filling of the evaporator 
with sea water; this latter, on overflowing, goes up into the receiver, 
and is likely to cause any of the usual eomplications due to the 
presence of water in the cylinders, Again, supposing that the 
evaporator is connected so that the vapour goes to the condenser 
under like circumstances, then the heating efficiency is impaired— 
after the evaporator is full of salt water it will overflow into the 
steam space of the main condenser, and, if no other result accrues, 
the boilers will get salted up—the very purpose the evaporator is 
put in to avoid. If the means of regulating the feed to the 
evaporator and maintaining the water level therein are not 
trustworthy, and so designed that any inflow of water extra to the 
supply requisite for evaporation will be automatically ejected, the 
same accidents may arise from want of attention on the part of 
the attendant whose duty it is to open and close the necessary 
cocks and valves for the supply of water to the machine for 
evaporation therein,” 
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HERR LINDNER, ENGINEER, 
(For description see page 420.) 
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You Straineng, ” 


BOILERS OF THE S.S. TARTAR. 


Ir will be remembered that in a recent article we criticised 
Professor Kennedy’s assumption that the boilers of the 
Tartar primed 17 per cent. of the water pumped into them. 
We are indebted to Mr. D. B. Morrison, of the Hartlepool 
Engine Works, Hartlepool, for the tracings of the Tartar’s 
boilers, from which the engraving above has been produced. 
An inspection of this tracing, which shows very clearly the 
great water surface and large steam room, and the precau- 
tions taken to diffuse the draught of steam, seems to confirm 
the view we have already expressed. Most engineers of ex- 
perience will, we think, agree with us that a mistake has been 
made somewhere, by someone, in the report. It must not be 
forgotten that Professor Kennedy was not himself on watch 
all the time. 
the trial is proved conclusively by the following figures :— 


Number of boilers. . 2 

Mean diameter . 13ft. 
ere ee See 14ft. Sin. 
Number of furnaces (Fox's patent). . ae 

Mean diameter of furnaces Sae= . 8ft. Sin. 


Length of fire grate mes Sab) (Be) Sal an: oe 
Total heating surface .. .. .. .. .. .. «. .. 5226 8q. ft. 


Total tube surface. . . 4480 sq. ft. 
boca, hes. in Oe Se ee ee eee 
Square feet of heating surface per indicated horse 
7 i ee a os 
Indicated horse-power on trial per square foot grate.. 6°75 
Total coal burned per hour a ™ Sn. ees rn -- 1050Ib. 
Total coal burned per hour per square foot of grate.. 11°93 
Total coal burned per hour per square foot total 
heating surface .. <> ss 2p be oc co See 


Water surface of two boilers 
Steam space in two boilers. . 


.. 850 sq. ft. 
, ee tN . 1050 cub. ft. 
Ratio of total heating surface to grate .. 32°5 








THE LINDNER COMPOUND LOCOMOTIVE. 


ACCORDING to the usual arrangement for leading the steam 
in two-cylinder compound locomotives, the steam enters the 
high-pressure cylinder in the ordinary way, performs there a 
certain part of its work, and passes afterwards to the low- 
pressure cylinder, where it completes it, and then escapes in 
the usual manner through the blast pipe to the chimney. 
Since, according to this, it is the high-pressure cylinder which 
first gets the fresh steam from the boiler, it is impossible, 
without making some further arrangement, to start such a 
compound locomotive whenever the high-pressure slide is 
covering both the entrance ports, or when the high-pressure 
crank is standing on one of its dead points. 

It is consequently necessary, in ae of such cases, to lead 
fresh steam—which, owing to the larger surface of the piston, 
must be at a lesser pressure—from the boiler to the low- 
pressure cylinder, in order that it may start the engine. As 
soon, however, as the low-pressure cylinder, by means of a 
special pipe to the receiver, gets fresh steam led to it, this 
steam reaches not only the driving side of the low-pressure 
piston, but also the exhaust side of the high-pressure one as 
well. Unless, therefore, some special means are used, the 
high-pressure piston, in any position of its crank in which 
steam does not flow in upon it from the boiler, but in which, 
however, its exhaust side towards the receiver is open, 
encounters a resisting pressure, and thus acts in opposition 
to the driving power of the low-pressure piston. There are 
three ways of preventing this:—(1) To convert the engine for 
the moment of starting into a twin engine. (2) To shut off 
the receiver and the exhaust port of the high-pressure cylinder 
—in any case, however, the latter—from the slide valve chest 
of the low-pressure cylinder to which the fresh steam is being 
led. (3) To make no change whatever, and only to arrange 
that the fresh steam passing to the receiver is admitted on 
both sides of the high-pressure piston, and, consequently, that 
no back pressure is exerted against it. . 

The first plan was adopted by Mallet, who in his first 
compound locomotive, fitted special gear, to be used by the 
engine driver to work an apparatus for diminishing the 





That the boilers were very easily fired during | 
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cree a and on his later engines, fitted for the engine 
iver’s use a large double valve, opening to the low-pressure 
cylinder, and fitted with a three-way cock. The second way 
was adopted in the starting gear of Worsdell and Van Borries, 
and was also used on the first compound engines which were 
fitted for the Royal Saxon State Railways. With this starting 
gear, a large valve, which is moved either by hand or auto- 
matically by means of a weight or small piston, is fitted in the 
receiver. This valve, when in a state of rest, shuts off the 
exhaust pipe of the high-pressure piston, and also the receiver 
itself, from the steam chest of the low-pressure cylinder; and 
in addition to this, on the link motion being put in full 
gear, admits fresh steam of a lower pressure to the steam 
chest of the low-pressure cylinder, and then opens itself 
automatically, after the locomotive has been started, 
by the exhaust steam of the high-pressure cylinder, as 
| soon as the pressure in the shut-off portion of the re- 
| ceiver equals or exceeds the pressure in the slide-valve 
| chest. The third plan is that of Herr Lindner, described 
| below, and which insures the starting of a compound loco- 
| motive in every position of the cranks. Lindner’s arrange- 
| ment consists of (1) the cock V—Figs. 1, 2, 3, and 4— 
| through the cranked plug d of which steam of diminished 
| pressure can be let into the receiver CC, and so to the 
| steam chest of the low-pressure cylinder B, either fromthe 
steam inlet pipe e through the small pipe f, or from the 
steam inlet pipe e! through the small pipe f!. The lever g 
of the plug d is connected with the ordinary reversing lever ji 
by the rod k, and the greatest movement of h corresponds to 
| & rectangular movement of g, so that whenever the reversing 
| lever is thrust fully forward, the passage m of the plug d, 
or, on the other hand, when the reversing lever is thrust 
fully backward, the passage of the plug d—which 
stands at a right angle to m—allows fresh steam to 
pass to the receiver CC. (2) The channels p and g 
of the high-pressure slide valve D—Figs. 5, 5a, and 6. 
These channels open a connection between the exhaust port o 
and the inlet ports 7 and s of the high-pressure cylinder A, as 
soon as r and s are both covered by the slide valve D. The 
covering Z of the slide valve D is of the same breadth—as 
shown in Fig. 5—as the steam inlet port r or s, so that fresh 
steam cannot escape out of the steam chest to the exhaust 
port, and yet the steam let into the receiver reaches not only 
the exhaust side of the high-pressure piston—which is stand- 
ing, at some distance from the end of its travel, with both 
inlet ports closed—but also its driving side. By this means 
the resistance is done away with which would have been 
present if the steam had worked on the exhaust side only of 
the high-pressure piston, the crank of which, even then, with 
the cylinder filled to the utmost—say, to 0:8 of the stroke— 
can be standing about 50 deg. away from the nearest dead 
point. In order to start, the reversing lever must be in full 
forward gear with a compound engine as well as with an 
ordinary one, and with it the Lindner arrangement will be 
also properly set, because it is connected directly with the 
reversing gear, as described. By means of the small pipes 
f or f', fresh steam, which is only gradually increasing in 
pressure, is admitted to the receiver, and consequently to the 
steam chest of the low-pressure cylinder, as well as to both 
sides of the high-pressure cylinder, as soon as its slide covers 
both ports. The high-pressure piston is thus completely 
relieved from all pressure in every position in which it is not 
being driven directly by fresh steam. As soon as the engine 
has n started the reversing lever is to be set back, as it 
would be with an ordinary locomotive, so as to admit less 
steam to the cylinders, and this same movement also closes 
compulsorily the Lindner valve. The current of fresh steam 
towards the receiver is thus cut off, and the locomotive then 
works on the pure compound system. The Lindner arrange- 
ment has been applied on the Royal Saxon States Railways 
to twenty express and goods engines, and is also being fitted 
to thirty-nine new engines now building. There are also ten 
engines fitted, and twenty-two others being fitted, on various 
other railways. As there is in the receiver no automatic 
arrangement which would, when the engine is reversed, shut 


















The Cugiucer. 


off the mixture of air and steam going towards the high. 
pressure cylinder, a Lindner compound locomotive can be 
reversed under full steam without any difficulty. Both 
pistons then work together to check the locomotive, and the 
mixed steam and air drawn out from the high-pressure 
cylinders will be forced by the high-pressure piston into the 
boiler. The small passages, p and q, possess the valuable 
property that they only produce an equality of pressure 
when the slide is at rest—in other words, just at the moment 
of starting—whilst their influence cannot be detected in the 
indicator diagram, even when moving at the slowest speed, 
so that, practically speaking, they do not act whilst the 
engine is running. 

With all locomotives of large powers of traction, and espe- 
cially with goods engines which have to start loosely-coupled 
trains, it is sufficient to lead from the steam pipe e, through 
the pipe f, the fresh steam required for the receiver. For 
express and passenger train engines with smaller tractional 
force, and which have to start only tightly coupled trains, it 
is preferable to lead the steam to the receiver from the regu- 
lator c!, through the pipe f!. The arrangement for the 
regulator with such engines is shown by Figs. 1, 2, 8, and 9. 
Between position 1, when the main steam pipe is closed and 
position 5, when itis completely open, the regulating lever 
passes through the following positions:—Position 2, com- 
mencement of admission to the main steam pipe; position 3, 
commencement of admission to receiver; position 4, admis- 
sion to receiver full open. Between position 4 and 5, the 
steam inlet to the receiver is full open. Should a small 
relief valve be employed in addition to the principal 
valve, then the opening of the inlet to the main steam pipe 
takes place between positions 1 and 2, by means of this 
relief valve. When starting a locomotive thus fitted, the 
reversing lever must be in full gear, and then the regulator 
should be fully opened, and as soon as the start has been 
effected, the reversing gear should be somewhat set back, 
by which movement the gear, by actuating the starting cock 
V, cuts off the admission of fresh steam to the receiver. 
Should the start be made with the high-pressure piston, it 
takes place at the full boiler pressure, during the middle 
portion of the movement of the regulator, and without any 
resistance against the piston. If, however, it is the low- 
pressure piston which has to start, the movement only results 
after the regulator has been fully opened, because it is only 
then that the receiver can become filled with steam at a 
sufficient pressure to make the start with. As soon as in 
this case the receiver has become charged with steam, the 
pressure equalises itself on both sides of the high-pressure 
piston by means of the channels p and q. 

In order to utilise the steam to the greatest advantage 
whilst running, the regulator should be kept fully open, and 
the speed should be regulated by means of the reversing gear. 
When running, in exceptional cases, with the full steam on, 
the regulator may, as long as the adhesion is sufficient, be 
left fully open, in position 5, so as to obtain the greatest 
effort, and consequently with some fresh steam led to the 
low-pressure cylinder, or the engine may be run with the 
regulator only open half-way, between positions 2 and 3, 
before fresh steam is led to the receiver, which practice 13 
usually preferred during shunting. ; 

In designing the starting gear, the following proportions 
may be looked upon as thoroughly tested :— 


m.m. m.m. 


Diameter of high-pressure cylinder .. .. ds ss «s 450 
Diameter of narrowing v, of the starting cock, P 
WOUNES Ais ss- as. om 35 sas | 15 

a “ near pipe /” 10.. 18 
Diameter of plug of starting cock.. .. .. 60 .. 90 
Sections of channels pandq .. .. oo OH T6 .. 5x 22 


With cylinders of other diameters, the dimensions must be 
proportionate. With locomotives of more than two cylinders, 
the Lindner gear admits of equally simple application as with 
those with two cylindersonly. The compound locomotives to 
which the Lindner system has been applied have a maximum 
boiler pressure of twelve atmospheres, and produce an average 
yearly saving of 20 per cent. of coal per unit of work effected, 
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: ‘ng any difficulties whatever in traffic, or 
without g tho cost of maintenance, as compared with ordi- 
yes. 

na all yoateaen engines of moderate powers of traction 
g in express and passenger train engines—care must be 
—- to keep the high-pressure valve steam tight, because 
— e past this slide will affect the working of the steam 
lees easly and will especially affect the starting of the 
pre by the high-pressure piston. The size of the receiver 
eld be from 1°75 to 2°75 times the contents of the high- 
acon cylinder, and care must be taken that it is kept 
wes It has proved very advantageous to lead the receiver 
‘rough the steam chest, and this is especially to be recom- 
ended with express and passenger train engines. The 
'" s, steam chest, and cylinders must also be carefully 
red especially on the low-pressure side, because otherwise 
raged would be injuriously affected by condensed water 


forming. 








LAUNCH OF H.M.S. LATONA. 


Tur launch of the first cruiser embraced in the programme 
of the Naval Defence Act of last year took place at Barrow, 
yesterday at noon, from the yard of the Naval Construction 
and Armaments Company. The cruiser, which is one of the 
three being built and engined by this company for H.M. 
Government, was named Latona. She is one of the second- 
class of cruisers of which twenty-six are to be built. After 
the launch, the Latona was taken into the docks at Barrow, 
and placed under the 100-ton hydraulic crane, where she will 
receive her engines and boilers and general equipment. — 

The Latona is one of the new type of protected cruisers, 
and is of the following dimensions, viz. :—300ft. long by 43ft. 
beam, by 22ft. 9in. moulded depth, having a displacement 
of 3400 tons on a mean draught of 16ft. Gin. Externally the 
yessel has a very smart appearance, having two funnels and 
two pole masts, with a light fore-and-aft rig; the hull 
throughout is built of steel, the stern, stern-post, propeller 
brackets, rudder, &c., being of cast steel; the propelling 
machinery consists of two sets of triple expansion engines 
with cylinders $34in., 49in., and 74in. in diameter by 39in. 
stroke, capable of developing over 9000 indicated horse-power 
with the boilers worked under moderate forced draught. 
They are of the light type adopted in modern war vessels, 
cast and wrought steel being largely introduced into their 
construction. The steam is supplied by five boilers, having 
an aggregate of 16,000 square feet of heating surface. The 
arrangement for forced draught is that known as the closed 
stokehold system, each stokehold being fitted with two 
powerful fans worked by separate engines for the supply of 
air. A distinctive feature of this cruiser is a steel protective 
deck extending fore and aft, the forward part running 
down with a long sweep to the ram of the vessel, of which 
it forms part. The transverse section of this structure is 
in the form of a flat deck, the crown of which rises 
about lft. above the water line at centre of vessel, and 
slopes down towards the sides to a point about 4ft. 
below the load line. On the sloping part the average thick- 
ness is 2in., with a thickness of lin. on the crown. Under 
the protective deck are placed the engines and _ boilers, 
magazines, steering gear, and other vital parts of the ship. 
As, however, in the Latona vertical engines have been adopted 
instead of horizontal, as fitted in some of the former vessels 
of this type, the necessary protection for the parts of these 
an pry above the protective deck is obtained by fitting a 
elt of 5in. steel armour with Tin. of teak backing round the 
engine hatchway between the protective and upper decks. 
The sub-division into numerous watertight compartments 
has been as usual in warships fully carried out in the Latona. 
For the full extent of the engine and boiler space a complete 
inner bottom is fitted, the continuity of which is carried 
forward and aft by the watertight flats forming the magazines 
and store-rooms of the ship. Alongside the engines and 
boilers amidship coal bunkers are also fitted, formed by 
longitudinal bulkheads extending to the upper deck, thereby 
affording additional protection to the pont: « sen Moreover, 
numerous transverse bulkheads are fitted, the hull under the 
upper deck being thus divided into about 100 watertight com- 
partments. The greater part of the hull amidships under the 
protective deck is occupied by the machinery, there being 
two separate engine and boiler-rooms. Aft of the engine- 
rooms are the magazines for the supply of the after guns, as 
well as the steering gear, both hand and steam, fitted in two 
separate compartments. Forward of the machinery spaces 
are the magazines for the forward guns, and the various 
store-rooms required for the ship. Above the protective deck 
aft are the cabins for the ship’s officers, the part amidships 
being occupied by the coal bunkers, artificers’ workshops, wash 
places, &c., while the part forward is entirely devoted to the crew. 
Under the poop are placed the cabins of the commander and 
principal officers, ward-room, &c., the forecastle being taken 
up by the crew. The armament of the ship consists of two 
6in. breech-loading central pivot guns, one mounted on the 
poop and another on the forecastle; six quick-firing 4-7in. 
central pivot guns, three on each broadside; eight quick- 
firing 6-pounder guns, four on each broadside, besides a 
3-pounder Hotchkiss, and four five-barrel Nordenfelt guns 
mounted at suitable stations along the sides of the vessel. 
One 9-pounder gun for boat and field p ses is also secured 
ondeck. In addition to these there vill be one aft and one 
on each broadside under front of poop. For controlling the 
ship in action, a conning tower of steel, Sin. thick, is fitted on 
the after end of the forecastle inside, in which all the gear for 
manipulating the engines, steering gear, guns, &c., is 
placed. As regards Seed gem a arrangements, an elaborate 
system of piping is fitted, extending to every compartment, 
while the fire service and sanitary arrangements are on the 
same elaborate scale. A complete installation of electric 
lighting is also fitted, including three powerful search lights. 
ie crew numbers 252 hands all told, for whose accommoda- 
tion and comfort every care has been taken in the way of 
utilising the living quarters to the best advantage. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Italy: Trade of Venice in 1888.—Imports by sea decreased 
by £105,475, or 2 per cent under aes of 1887, British 
ee by £110,448, or 11°6 per cent.; and their proportion 
hag whole from 18 to 16:2 per cent, British shipping 
je ring the port decreased by 22,808 tons, or 5:5 per cent.; 
so chiefly by the cessation of the direct steam line between 
a and Indian ports. The proportion of the whole 
emained steady at 43°6 per cent. through a falling off in 





Austrian and German shipping. Imports of coal, fuel, &c., 
increased by 64,708 tons, or 17:1 per cent.; and in value by 
£78,214, or 16°9 per cent. There was an increase in the 
imports of coal owing to the development on a large scale of 
the system of reclaiming land for cultivation by steam 
drainage, and to a larger demand from railway companies. 
Prices rose owing to the English workmen having enforced 
by strikes an extra 10 per cent. on wages. Steam coal from 
England ig in quality, Newcastle, Cardiff, Newport, Glasgow ; 
Gas coal, New Pelton, South Pelton, Pelton Main, Hebburn, 
and Cannel; the last being for increasing the illuminating 
power. Coke and small coal come from Cardiff, Newport, 
Newcastle, and small quantities of patent fuel from the 
Bristol Channel. Petroleum increased by 5711 tons, or 
49°85 per cent.; andin value from £7 2s. 6}d. to £8 8s, 23d. 
per ton. Metals, rough and worked, decreased by 6337 tons, 
or 13°75 per cent.; and in value by £91,023 or 15-2 per cent. 
Shipments of hemp are greatly sent from these parts to 
Chatham and Devonport for the use of the Navy. It is little 
understood in England that whenever a sentence against 
foreigners is legally pronounced by a duly constituted 
English court, the enforcement of the same in Italy 
may be demanded by the Court of Appeal, in the 
jurisdiction of which the sentence is to be put in 
execution on production of the original documents duly 
legalised by an Italian Consul. A knowledge of this mode of 
procedure will save the expense and trouble of commencing 
proceedings anew in accordance with the locallaws. There is 
no dock accommodation for merchant vessels at any Italian 
port on the Adriatic, but the Government have the intention 
of constructing a dry dock at Venice, £128,000 having been 
assigned by the Ministry of Public Works for the purpose. 
The works in the arsenal, at which 6000 men are employed, 
were carried on with great energy during the year, and the 
project for illuminating by electricity on the same system as 
at Spezzia has been sanctioned. The construction of the 
north breakwater for re-opening the port of Lido was nearly 
completed, and the construction of the south breakwater 
commenced, It is expected that the channel enclosed between 
the breakwater will be so deepened that ships of any size will 
have direct and easy access to the harbour. Through inces- 
sant dredging in the bed of the Malamocco channel, its depth 
has been made to 31ft. 2in. at ordinary high tides. The pro- 
ject for the works at Chioggia has been revised. The wet 
dock will be 656ft. long, 295ft. wide, 21ft. 4in. deep. The 
railway embankment is to be widened, and a navigation 
canal between Chioggia and the basin to be excavated. 


Russia : Connecting Northern and Central.—The Russian 
nation is realising more seriously the value of their Northern 
territory, and the immense need of practical communication 
between the Central and Northern Governments. In 1888 
various schemes, some of which had been projected for years 
past, were pushed forward owing to the perseverance of such 
men as Captain Wiggins, who conducted the expedition to the 
Kara Sea. The long-cherished scheme of a water communi- 
cation connecting the White Sea with the Baltic and Caspian 
was again brought under consideration. The White Sea 
Canal, which has long been the dream of the inhabitants of 
the Kem district, is proposed to be constructed between Soroka 
and Povenetz. All theroute, 1453 miles long, is covered with a 
network of lakes and rivers. Connecting these with each other 
would give an excellent waterway 9ft. deep; 84 miles are 
navigable, 614 miles remaining to be cut and deepened. 
Apart from the incalculable commercial advantages derived 
from the construction of this canal, the Russians look upon 
it as a significant political or strategical matter, as the White 
Sea would be no longer in a defenceless condition. The 
survey of the White Sea was carried into execution. The 
charts previously were hopelessly inaccurate, and much good 
has been done by the numerous corrections resulting from the 
work, The silver mines of the Kem district—Archangel 
Government—were most successfully conducted. Owing to 
the pure quality of the silver these mines can compete 
favourably with those of Spain. A company of Belgian 
capitalists was formed to survey the surrounding districts 
in the following year with the view of discovering other 
veins. 

Russia: Trade of Moscow in 1888.—The general trade 
showed a very marked improvement over that of 1887. Fewer 
boilers and steam engines were imported from England, the 
heavy duty having enabled local makers to compete success- 
fully in price. Portable engines for agricultural purposes 
continued to be largely and almost exclusively imported from 
England, despite the strenuous efforts of the Russians to 
drive foreign makers out of the trade. The sudden demand 
created by the good harvest in the South, caused the stocks 
of these engines in Moscow to be rapidly cleared out. English 
steam threshers of good makers found a ready market, 
neither German nor Russian competition being able to affect 
English supremacy in articles of this class. The English 
and German plough trade began to feel the effect of Russian 
competition. Russian iron ploughs cannot touch the 
English either in lightness or quality, but having neither 
duty nor freight to pay, are put very cheaply on the market, 
and must in time drive out foreign goods. Imports of cotton 
spinning machinery increased by 80 per cent., and its value 
was greater than in any year since 1879. The bulk came 
from England. Some cotton waste machinery was imported 
from Germany, and attempts were made to manufacture 
cotton weaving machinery in this country from English 
patterns, as, owing to the high import duty, they could be 
sold cheaper. A feworders for mill engines went to Germany, 
where the buyers assert more attention is paid to accuracy of 
detail in manufacture. These machines are lighter than 
those made in England. Most of the railway stations, large 
theatres, &c., and many private houses, have been lighted 
with the electric light. The number of telephones was largely 
on a but the town was still without drainage or water- 
works. 

Russia: Trade of Libau in 1888.—The trade of 1888 nearly 
doubled that of 1887. Imports increased by £1,203,487, or 
119°5 per cent.; British imports by £690,966, or 160-7 per 
cent., and their proportion of the whole from 42°65 to 52°25 per 
cent. British shipping entering the port increased by 
124,008 tons, or 128°3 per cent., and in proportion of the whole 
from 19:95 to 295 per cent. Imports of agricultural 
machinery increased by 112 tons, or 42 per cent.; coals by 
20,009 tons, or 55 per cent, Iron dec by 1545 tons, or 
19°95 per cent. Exports of petroleum increased by 21,089 
tons, or 155°6 per cent., Messrs. Nobel Brothers, of Baku, 
having constructed reservoirs into which the petroleum is 
pumped out of their cistern railway trucks and afterwards 
eS: into steamers, specially constructed for carrying in 

ulk. The depth of water on the bar, and in the harbour, 
has been raised from 13—15ft. to 17—18ft., and is expected 
to be permanently maintained at the latter figures. 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE KESWICK WATER-POWER ELECTRIC LIGHT 
STATION, 

AT the concluding ordinary meeting of the session, on Tuesday, 
the 20th of May, Sir John Coode, K.C.M.G., president, in the 
chair, the paper read was on ‘‘The Keswick Water-power Electric 
Light Station,” by Messrs, W. P. James Fawcus and Edw. W. 
Cowan, Assoc. MM. Inst. C.E. 

This was believed to be the first attempt to utilise available 
water-power in this country for the purposes of a public supply 
of electric light. Early in last year the directors of the Keswick 
Electric Light Company instructed the authors to prepare plans, 
and to procure tenders, for the erection of a central supply station 
in or near Keswick. As the area proposed to be lighted was large 
and sparsely populated, it was seen that the only feasible system to 
adopt was an overhead high tension one. The alternating-current 
transformer system was finally selected, and a site on the river 
Greta, about three-quarters of a mile from Keswick, was chosen 
for the erection of the station, the river being here available at 20ft. 
head. The saving effected in using this water-power was 
considerable. The rent paid for the water was 10s. per 
horse-power per annum. Taking the number of horse-power 
hours required per annum as 100,000 for the present output of the 
station from a 50-horse power turbine, the cost per horse-power 
came out as 0‘06d. On the other hand, taking the price of steam 
coal at 15s. per ton, and the quantity burnt per horse-power per 
hour as 61b., the cost per horse-power hour came to 0°48d., or eight 
times the cost of the water power. In addition to this, the attend- 
ance required for a turbine was, of course, less than that necessary 
for a steam engine and boiler; the first cost, maintenance, and 
depreciation were also considerably less, and the chances of a 
breakdown much less likely. As there was a possibility of 
partial failure of the water supply during extreme drought 
In summer, it was decided to provide steam in addition to 
water power. The turbine was of American design, and was 
called the ‘‘ Victor.” It was of a “mixed flow” type, the wheel 
being 20in. in diameter. Its speed was 273 revolutions per minute ; 
this was at least 70 per cent. greater than the speed of an “inward,” 
an ‘ outward,” or ‘parallel flow” turbine would have been, 
working under a similar head. Its design was exceedingly com- 
pact, and the regulation, which was effected by opening and closing 
a cylindrical sluice working between the guide passages and the 
wheel, was all that could be desired. As the turbine was 16ft. above 
the level of the trail race, a draught tube was necessary to give full 
effect to the head of 20ft. This draught tube was of wrought iron, 
14ft. long and 3ft. in diameter. The maximum velocity of water 
flowing through it was a little over 4ft. per second. e engine 
was a Westinghouse of simple type, having two single-acting 
cylinders, 10in. in diameter by 9in. stroke; it gave with 80 lb. of 
steam, at 350 revolutions per minute, 50°11 brake horse-power. 
The floor space taken up by the engine was 7ft. by 4ft. The boiler 
was a 20-nominal horse-power Hyde duplex, 4ft. Gin, in diameter 
and llft. 6in. in height. Its working pressure was 120]b. to 
the square inch. The alternator, which was designed by Mr. 
Gisbert Kapp, and manufactured by Messrs. Johnson and 
Phillips, the contractors for the electrical plant, was a 
30-kilowatt separately excited machine, giving an output of 
15 ampéres at 2000 volts. Its speed was 750 revolutions per 
minute, and the frequency 75. The armature had a cast iron 
supporting ring, 28in. in diameter and 2}in. wide, provided with 
six arms. The armature core was of charcoal iron strip, 24in. wide, 
wound with paper insulation to a depth of 8in. There were nineteen 
coils, each containing 100 turns of 0-072in. wire, covered to 0°092in. 
in two layers. The resistance of the armature, after working some 
hours, was found to be 7 ohms. The magnetic field consisted of 
twelve magnets on each side of thearmature. The cores and pole- 
pieces were of wrought iron, the yokerings of castiron. The former 
were cylindrical, 3fin. in diameter. The latter were 4in. by 7}in. 
Each core was wound with six layers of fifty-eight turns per 
layer, with 0°102in. wire covered to 0°117in. The total resistance 
of the field after working some hours was 11°2 ohms. At full 
load the energy of the field was 3 per cent. of the output of the 
machine. The framework was of substantial construction, and 
the machine when running was remarkably free from vibration, 
its open design admitted of the free passage of air to the 
armature, which would carry 20 ampéres without overheating. 
The magnets could be racked aside for access to the armature. 
The exciting dynamo was a 1-kilowatt machine of the Gramme 
type, giving ten ampéres at 100 volts. Regulation was effected 
by varying by hand the resistance in the field magnet circuit. 
Two circuits left the station, both of which were double-pole 
fused, and provided with double-pole switches and lightning 
arresters. ere were some special features in the method of 
carrying out the overhead mains. If wire of high insulation 
had been used, the expenditure would have been considerable, 
and it did not appear that any great advantage, other than 
increased durability of the mains, would have resulted. It was, 
therefore, determined to use a lower insulation for the mains, and 
to rely upon the points of support for insulation, also to use special 
arrangements for cutting off all surface leakage where the 
wires entered the consumer’s premises, The leading-in wires 
entered the roof through a stoneware pipe, provided with a 
covering piece to keep out rain and cover a reservoir of oil in the 
mouth of the pipe. sizes of the mains were fixed for a current 
density of amperes to the square inch. The fall of potential 
between the generating station and the town was only slightly 
above 1 per cent.*at full load. Steel suspension strand was used 
for supporting the mains for all circuits, consisting of three 
strands, each strand being 14 b.w.g., and galvanised. One short 
run of underground mains was being tried, the Brooks’ fluid 
system being used. This system had much to recommend 
it; it was simple, cheap, and durable, and did not take long to 
lay down. The transformers were Kapp’s patent, and they 
transformed the high-tension current of 2000 volts to 100 volts. 
A double-pole, quick-make and quick-break switch, with double- 
pole fuse and lightning arrester, was used in the high-tension 
circuit with each transformer. Both the transformers and the 
switches were enclosed in cast iron water-tight cases. A series 
of experiments had been made to test the efficiency of the 
machinery, with the result that the total efficiency of the 
generating plant at the station came out at about 40 per cent. 
at } full load, and over 70 per cent. at full load. In con- 
nection with the arrangement of this central station scheme, the 
authors had occasion to make a comparison between the illu- 
minating power of the glow lamp and gas; the results showed 
that the relative values usually given were misleading, as they 
almost invariably dealt with a standard London Argand, a burner 
seldom used for ordinary lighting. This burner was generally 
taken as giving from 15 to 16-candle power for 5 cubic feet 
of gas consumed per hour; whereas out of a large number 
of ordinary burners taken haphazard, and tested where 
they where in use, in Chester, Manchester and Keswick, 
at various times, it was found that the light given by 5 cubic 
feet of gas per hour was more frequently equal to 8 candles 
or less. This would show that, in practice, one 16-candle 
power glow lamp gave approximately the same degree of light as 
two ordinary burners, each consuming 5 cubic feet of gas per hour. 
This conclusion seemed to be borne out by the result obtained by 
Dr. Hopkinson, who, aemenne eee some ordinary burners, 
found the average candle-power to be 1°76 per cubic foot of gas. 
As regarded glow lamps, Sir David Salomons found that 100-volt 
16-candle power Edison-Swan lamps averaged 17-candle power at 
100 volts. The light had been received with great favour at 
Keswick, and already the demand was equal to the supply of the 
present plant. Supply was commenced at the beginning of the 
year, and the station had run without hitch up to the present 
time—a man and a boy being found sufficient for tending the 
machinery. 
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ever can be taken of anonymous communications. 
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PIPE LAYING. 
(To the Editor of The Engineer.) 
Sir,—Would any reader be good enough to tell me the name of a book 
treating upon cast iron pipe laying and joint making? H. W. 
Lancaster, May 21st. 


McLEAN’'S TEXT-BOOK OF MILLING. 
(To the Editor of The Engineer.) 

Sir,—You would confer a favour on me if you would inform me whether 
there is a book entitled ‘‘ McLean's Text-book of Milling,” and whether 
you could perhaps indicate where I could obtain or inspect a copy of the 
same. 

May 16th. " 

(Perhaps some of our readers know of this book.) 


MINERS’ HATS. 
(To the Editor of The Engineer.) 

Sirn,—Can any reader give me, or help me the best way to find, the 
address of the makers of miners’ hats, not helmets? Those I want to get 
are made of compressed paper, are light, waterproof, and hard, and are 
7 >" maaan chiefly in iron ore mines. UNDERGROUND TILE. 
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MEETINGS NEXT WEEK. 


Tue Institution or Civit, Encineers.—There will be no meeting on 
Tuesday next (Whitsun Tuesday). 

InstiTUTE OF Marine Enoinerrs.—Tuesday, May 27th, at 7.30 p.m. 
Paper to be read :—‘* On Ventilation of Steamships,” by Mr. D. G. Hoey. 

Roya Unirep Service Institution.—Friday, May 30th, at 3 P reser 
Lieutenant W. C. Crutchley, R.N.R., on “Signalling between the Royal 
Navy and the Mercantile Marine.” 

Royat Institution.—The evening discourse on Friday, May 30th, will 
be given at nine o'clock by Mr. A. A. Common, F.R.8., Treas. R.A.S., 
on * Astr ical Telescopes.” Afternoon lectures next week at three 
o’clock:—Tuesday, Mr. Andrew Lang on ‘The Natural History of 
Society.” Thursday, Professor Dewar, F.R.S., on ‘‘ Flame and Explo- 
sives.” Saturday, May 3lst, Rev. 8. Baring-Gould, M.A., on ‘The 
Ballad Music of the West of England,” with musical illustrations. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS.— 
Saturday, May 24th, Eastern Counties District Mecting at Haverhill. 
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turing works of Messrs. D. Gurteen and Sons, at Chauntry Mills; paper 
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with reference to Shones’ hydro-p ti age system, as applied 
to this district ; inspection of the gasworks, air-compressing station, and 
sewage outtall works; return to ra Hall to luncheon, to be foll d 
by a discussion on Mr, Kemp's paper.—Saturday, May 31st, Lancashire 
and Cheshire District Meeting, at aoe § The 4 me includes :— 

Mr. hag 











District business. Under the guidance o’ utton, the borough 
surveyor, the following places and works will visited: —New Town 
Hall, municipal offices, and public baths; inverting of river beds; new 
store yard; sewage works at Duckpits, where new sludge tanks and 
filter pressing machinery will be shown; time permitting, on return 
journey, New Victoria Hospital, with wards on the circular plan, will be 
inspected. Luncheon at Bull Hotel; leave for new waterworks, in pro- 
gress of construction, at Cant Clough; return to Town Hall, where dis- 
cussion will be taken on paper by Mr. Button, and on works inspected. 
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THE FAILURE OF THE PANAMA CANAL, 


TuatT a great and important engineering work should 
have to be abandoned after an expenditure of upwards of 
a milliard and a-half of francs is one of the most extra- 
ordinary catastrophes that has occurred in modern times. 
It is a catastrophe that has occasioned irreparable loss to 
thousands of people in France who had been induced to 
invest their savings in the undertaking upon the strength 
of previous successes in the same direction, and it will 
do more to check the growing tendency in France to 
speculate in engineering works than anything that has 
occurred during the present century. That the under- 
taking will have to be definitely abandoned is the tenor 
of the report of the Commission which was appointed to 
examine into the state of affairs at the Isthmus; and this 
is the feeling of most people in Paris, who have the 
greatest interest in the venture being brought to a suc- 
cessful issue. This feeling, too, has grown in spite of the 
attempt which the Commission made to soften its 
condemnation by offering suggestions that are calculated 
to overcome the technical difficulties of the work more 
effectually than the scheme of M. de Lesseps. But these 
difficulties appear so insuperable that, to the technical 
reader, nothing but a proposal wholly different from the 
scheme attempted to be carried out would overcome 
them. There is, first, the necessity of coping with the 
turbulent waters of the river Chagres, which frequently 
spread by inundation over very large surfaces of land. 
This difficulty is so serious that it is questionable whether 
any canal such as that attempted by M. de Lesseps would 
be sufficiently strong to resist for any length of time an 
irruption of the waters. It would then be necessary to 
make a cutting through the Cordillera range for a length 
of eight kilometres, and it would be impossible to carry 
out this work within the period which, under the powers 
vested in the executive authority by the Columbian 
Government, might be extended another six years beyond 
the three years remaining under the old concession. 
Besides these difficulties there is another that, singular 
as it appears, seems to have been entirely overlooked. 
The earthquakes at the Isthmus are of such frequent 
occurrence that any canal in the neighbourhood of the 
Chagres would be in constant danger of collapse. Under 
these circumstances the Commission is obliged tacitly to 
condemn M. de Lesseps’ scheme, and to offer suggestions 
of its own for overcoming the difficulty. The main fea- 
ture of the recommendation is the construction of a reach 
34-50 metres above the level of the sea, of a length of 20 
kiloms., and this would be enclosed by two barrages one 
at each end—one at San Pablo and the other at Paraiso. 
The basins of the Chagres and the Grande would thus 
form a lake supplied by the waters of the Chagres. This 
lake would comprise the cutting through the Cordillera 
range. Locks would be constructed, so that the super- 
fluous water that might be poured into the lake could 
flow off on each side into the two oceans. To carry out 
this work a sum of 900 million francs would be required. 
But where is this sum to be obtained? The Commission 
has apparently given up hope of obtaining it through 
private speculation in France, so it suggests that it 
might be raised through the interests of the various 
maritime States. This is a sufficiently dubious source 
of revenue to endanger the success of any scheme, and it 
is more so in the case of such an undertaking as that at 
Panama, 

What is the next step to be pursued, is a speculation 
that is very general in Paris. There is at the Isthmus 
a great quantity of good machinery and material that is 
for a great part inadequate for the purposes for which it 
was intended. In default of the liquidator of the old 
company forming a new society—and judging from 
present evidences such a step is not likely—it will be 
necessary to dispose of these assets, and a great part of 
the proceeds will certainly have to go towards the pay- 
ment of arrears of wages that are due to the workmen. 
It is rumoured in Paris that some American speculators 
are — to enter into negotiations for the purchase of 
the machinery, and from this it is inferred that an 
American company may be prepared to carry out the 
work left undone by M. de Lesseps. This is not likely, 
however, seeing that considerable progress is being made 
with the Nicaraguan Canal, and that there is at present 
every probability of its ultimate completion. But the 





failure of M. de Lesseps will not deter other French 
engineers from making an attempt at connecting the 
Pacific Ocean with the Atlantic at Panama. A descrip- 
tion of a scheme for constructing a canal by means of an 
inland lake, proposed by M. Sautereau, has already 
appeared in THE ENGINEER, and some capitalists who 
have been waiting for the abandonment of the works at 
Panama before launching the proposal, will shortly make 
an attempt to form a company to finance the under- 
taking. M. Sautereau’s proposal has the advantage of 
the unanimous approval of French engineers, but it will 
have to cope with the extreme distrust with which 
speculators in France are now looking upon anything 
associated with the Isthmus of Panama. If the money 
for any new scheme is not raised among foreign people, 
all thought of French engineers carrying out the once 
popular project must be abandoned, and attention will be 
diverted to the scheme of utilising the river Nicaragua, 
which the United States has for many years contem- 
plated. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


Some weeks ago we challenged one of our American con- 
temporaries, the Engineering News, to set forth categori- 
cally the points in which an American locomotive is 
superior to an English locomotive. Our contempor 
accepted the challenge, but stated very frankiy that the 
task would occupy a good deal of time, and that we must 
have patience. He would discuss the matter when he was 
ready. To this we could make noobjection. However, 
the Engineering News, has not up to the present seen 
its way to begin. The Railroad Gazette, tired, perhaps, 
of waiting, has come forward to defend the American 
locomotive against all comers, and the first of two articles 
appeared in its issue of April 25th. To the tone 
of this article as a whole, we can take no exception. 
Our contemporary states his case up to a certain point 
very fairly, and it is not likely that we shall object to 
arguments which we have already used in THE ENGINEER. 
We recently said that it was very difficult to institute a 
comparison between the performance of American and 
English goods engines because the work done by them 
differs very much. This our contemporary has taken as 
a text, and he deprecates comparison because the con- 
ditions of haulage are so diverse. If he had stopped 
here there would be no ground left for controversy as far 
as goods engines are concerned; but he does not stop. 
He goes on to assert that the American locomotive is a 
better machine for the Colonies, or Japan or China, than 
the English engine. Our contemporary shows no dis- 
position to go out of a well-beaten track, and contents 
himself with making assertions and avoiding details. So 
far his argument is simply that the American engine is 

roved to be the better by the fact that it has been 
Bought for colonial use, and English locomotives have not. 
It would really appear that our contemporary thinks, 
or would have his readers think, that we never by any 
chance export a locomotive. But putting this on one 
side, we may say definitely that the reason why American 
locomotives have in certain cases been bought for our 
colonies instead of English engines has nothing to do with 
the merits of the machines, and results from different 
causes altogether; causes which possess no scientific inte- 
rest, and are, therefore, not specially adapted for discussion 
inour pages. But even if, for the sake of argument, we grant 
that the use of the American locomotive in Japan or China 
or Australia is a result of the survival of the fittest, the fact 
remains that neither the Railroad Gazette nor any other 
American authority will condescend to say specifically 
in what the fitness consists that has led to the survival. 
Indeed, our contemporary very honestly admits that it is 
next to impossible to point out in what way the American 
goods engine is better than the English goods engine— 
that is to say, he states that a comparison cannot be 
drawn, and if a comparison cannot be drawn between 
the two engines, it is, of course, impossible to say that 
one is better than the other. It is quite clear that before 
& comparison can be made we must establish some basis 
or standard on which to work. It seemed to us that one 
of the simplest tests it would be possible to use would be 
the cost in fuel of hauling a ton a mile; but this does not 
suit our contemporary. He says :—‘ To attempt to com- 
pare the load hauled per ton of coal burned in the fire- 
box in the United States with the American engine with 
the figures obtained from English engines on English 
railroads is not only unsatisfactory, but absolutely illogi- 
cal even provided the figures furnished were correct. It 
is not reasonable to suppose that a heavy locomotive, 
designed to haul heavy trains over roads frequently in 
bad surface and line, with hard grades and many curves, 
and making frequent stops, will show the coal economy 
that may be expected from locomotives which are lighter, 
which have less loads in proportion to their weight and 
capacity, and which work on roads which have been 
years in developing to high perfection, and where from 
good signalling and the absence of level crossings stops 
are few.” We may say in reply to this that our loco- 
motives have been designed specially for the work they 
have to do, and American locomotives for their work, 
and that so far as we can see there is no difference 
between the two classes of work which cannot be met by 
possible differences of design, without any sacrifice 
of economical efficiency. Thus, for example, we have 
a six-coupled goods engine with 1100ft. of heating 
surface, which hauls 500 tons at twenty-five to thirty 
miles an hour. In the United States we find a loco- 
motive with twelve wheels coupled, and a boiler big 
enough to hold 2000 square feet of heating surface, which 
hauls 700 to 1000 tons at fifteen milesan hour. We see 
no reason why, other things being equal, the American 
engine, should burn more coal per ton per mile than the 
English, because at these slow speeds the effect of differ- 
ence of road is not much felt, at least such differences as 
now exist. Our contemporary, in order to make out his 
case for the locomotive, is much too hard on the perma- 
nent way of the United States; he writes of it as it was 
twenty years ago; but we know that there is a great deal 
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of excellent track in the States, though the Railroad 
Gazette has forgotten it for the moment. Of course, if 
American engineers will not put in heating surface 
enough, their boilers will not be economical, but they 
must not blame the work done on the road for that. 

We are so desirous to find some ground on which to 
discuss the question, that we are content to abandon fuel 
as a standard. We turn to the next point, the cost of 
repairs, but we are again baffled. Our contemporary 
does not know what the cost of repairs is, and plainly 
asserts that no one in the States does, but that “ One of 
our energetic roads has determined to keep an accurate 
account of locomotive repairs, commencing soon, and we 
venture to say that this will be the first case of the kind 
on record, either here or in England, unless it be a small 
road having but few repairs to make. When this infor- 
mation is procured, we shall be prepared to make com- 
parisons with information on the same subject, if equally 
reliable, from other quarters of the globe, and not until 
then.” It will be news for most of our locomotive superin- 
tendents that they do not know what the cost of repairs 
is. However, as matters stand, it seems that no com- 
parison can be made as to the economical efficiency of 
the American and the English goods engine. As a last 
resource, our contemporary falls back on workmanship. 
Now, we may point out that the difference in the values 
of various classes of workmanship is largely a question of 
the cost of repairs; so it is very difficult to understand 
how our contemporary can be in a position to pronounce 
any opinion on the subject, seeing that he admits that 
the cost of repairs is to him, and American railroad men 
in general, a sealed book. Indeed, he is so hard put to it 
for a basis of argument that he is compelled to quote 
from THE ENGINEER certain criticisms of stationary 
engine practice, which have no reference in any shape or 
way to locomotives. This is certainly not fair discussion. 
We take it for granted that our contemporary desires to 
set the truth, and nothing but the truth, before his readers; 
but we find it difficult to understand in what frame of 
mind he turned over the pages of THE ENGINEER and 
reached the conclusion that the article from which 
he quotes could be said to refer in any way to 
locomotives. Our contemporary on the 28th of Feb- 
ruary published an article which said more hard 
things of American practice than we have ever dared 
to say, and we quoted it in our pages; but that 
article was specifically directed to finding fault with 
American locomotive practice, while the quotation our 
contemporary makes from our pages is really not perti- 
nent to the subject in hand. If our contemporary had 
read what we said with care, he wéuld have seen that we 
expressly excepted locomotives and marine engines. 
“Concerning locomotives and marine engines we need 
say nothing; in their production England and Scotland 
stand unrivalled.” 

There is some reason to think that the article which 
we are now criticising has not been written with that 
careful consideration for facts which usually distinguishes 
our contemporary. In no other way can we explain the 
following passage :—‘* The English compound sent to the 
Pennsylvania road is by no means superior in workman- 
ship to the locomotives on the Pennsylvania road, 
whether built by the company or by contractors, yet this 
was a sample engine, built on a special order at a large 
cost.” This, we need scarcely tell our readers, was one 
of Mr. Webb’s compounds, of the Marchioness of Staf- 
ford type, built by Messrs. Beyer and Peacock, of Man- 
chester; and we are irresistibly tempted to ask the Rail- 
road Gazette for a little more information than it has 
vouchsafed to give in the passage just quoted. Is 
it not a fact that all the leading officials of the 
locomotive department of the Pennsylvania road were 
sent for to examine the engine before it was put 
together, that “they might see what really first-class 
work was like?” Is it or is it not a fact that con- 
siderable delay was caused by the difficulty of getting all 
the officials together to see the engine? Is it or is it not 
a fact that there was a universal chorus of approval when 
they saw it? Is it or is it not a fact that one leading 
officer pronounced this engine the finest piece of loco- 
motive work in the Umted States? We would ask our 
contemporary not to answer these questions until he has 
made sufficient inquiries in the proper quarter. 

The second article appeared in the issue of the Railroad 
Gazette for May 9th; it, in some respects, contradicts 
the previous article. Thus, for example, on April 25th, 
our contemporary told his readers that one of the reasons 
why the American locomotive would not be economical 
was that goods trains had to stop so often, and that the 
fires were torn to pieces by the heavy exhaust in starting, 
while English goods engines ran long distances and so saved 
fuel. All this was news to us, for the United States is a 
country of magnificent distances. But on reflection we have 
not the smallest hesitation in saying that the average dis- 
tance run by a goods train without a stop in America is 
much greater than it is in this country. As we read, we 
gradually learn that our contemporary really knows next 
to nothing about the work done by English engines. 
He says, that as engines have grown more powerful 
the difficulty of increasing heating surface has increased. 
He cites five different types of American engines 
which have from 1052 square feet to 1670 square feet of 
heating surface, and he'asserts that these engines haul 
trains of from 300 to 500 tons at ‘ good express speeds.” 
The phrase is too vague to admit of criticism. He then 
goes on to cite three English locomotives with surfaces of 
1189 to 1500 square feet, and states that their leads 
do not exceed 200 tons. Even if we admitted that 
this was the case—and it is not, 350 tons often being 
reached—it would imply nothing unless the speed is 
known. The best answer, however, lies in the fact that 
the horse-power developed by the English engine is, 
for its weight, greater than the power developed by the 
American engine. Our contemporary will do real service 
if he will give some authentic facts as to the power 
exerted by American engines of different types. On his 
own showing, American engines have very much 


larger grates than the English engines. On these enor- 
mous grates they burn, we are told, 1201b. of coal per 
square foot per hour. Nothing approaching that is done 
in this country. The actual, not the economic efficiency 
of a square foot of tube or fire-box surface ought to be 
much greater in the American than in the English 
engine. If, then, the heating surface is the same, 
and the grate surface much larger, the American 
boiler ought to make more steam than the English ; 
and if this steam is used to the same advantage, 
then the engine ought to indicate more power; but it 
does not. An English engine worked to the best advantage 
in the matter of load and speed will give out about one 
horse-power per 2 square feet of heating surface. Thus 
an engine with 1500 square feet will indicate from 700 to 
1000-horse power. As the heating surface becomes less 
its efficiency augments, because much of the increase is 
used not to obtain power so much as economy, and 
merely means lengthening the tubes a foot or two. But it 
is clear that augmenting the size of the fire-box is a very 
different matter. One foot in it is worth at least twenty 
in the tubes at the smoke-box end. Now, will our con- 
temporary give, not the heating surface in a lump, but 
the fire-box surface and horse-power of any American 
locomotives he likes to select, and we promise that we will 
supply similar information concerning English engines. 
We shall thus obtain some data which will really be 
valuable for purposes of comparison. Our contemporary 
admits that American engines do not evaporate more than 
5 Ib. or 6]b. of water per pound of coal, and to our statement 
made some time ago, that itis a poor English engine that 
will not evaporate 81b., he says: ‘ This statement only 
indicates that English engines have but little work to do 
in proportion to their heating surface, and indicates light 
trains and level roads, or else it shows that the boilers 
prime badly and a large amount of water is really un- 
evaporated and passes in this form into the cylinders. 
We have some such engines here, but not many.” It is 
a pity that a contemporary usually so well informed 
should write such nonsense as this. 

It would unduly prolong this article if we dealt seriatim 
with the various charges brought against the English 
engine. One or two specimens may be given. He 
asserts that the exhaust in this country is very much 
throttled in inside cylinders, and yet he states in another 
place that English engines are free from the hindrance 
of a throttled exhaust, to which American engines have 
to submit to blow their fires. About crank axles, as he 
has had no experience, it would be perhaps too much 
to expect a valuable expression of opinion. It will 
be news, however, to many of our readers to know 
that we use case-hardened journals. He also affirms 
that in England the adjustable horn block is practically 
unknown. We also use wrought iron axle-boxes case- 
hardened, and gun-metal or brass boxes are altogether 
rarities on English railways. As to the arrangements 
for lubrication which are in vogue here, we must 
let our contemporary speak for himself :—‘ Attention 
might be called to other details. For instance, if one 
takes an oil can and starts to oil an American locomotive, 
he can do reasonably good Iubrication even if he is 
wholly unacquainted with locomotives. The parts are all 
accessible, are readily seen, and few in number. On the 
other hand, the same individual would find it difficult to 
oil or reach the majority of the bearings of an English 
locomotive, owing to the plate frame, particularly on 
locomotives with wheels of American sizes. With an 
8ft. wheel one can crawl under the locomotive and find 
the bearings. In most cases English locomotives have 
their bearings piped to a point where they can be readily 
reached, but it presupposes much skill and care on the 
part of the runner ray the pipes free and the bear- 
ings well lubricated.” It would be painting the lily to 
comment on this passage. 


MARINE BOILERS AND THE MEANS OF MAKING UP LOSS OF 
FEED-WATER. 


Every improvement in the means of transport brings 
in its train new possibilities, and often new requirements. 
Amongst those which the modern economical high- 
pressure marine engine has made necessary in the con- 
duct of our great ocean trade, is the auxiliary feed for the 
high-pressure marine boiler. This supply of fresh water 
and the means of producing it have become matters of 
vast importance to all steamship owners, and they con- 
sequently have formed the subject recently of consider- 
able attention in papers and magazines dealing with 
engineering and steamship details. Until the last few 
years the real importance of the condenser and distiller 
at sea had not made itself seriously felt, but the supply 
of water to make up for waste in the boilers of compound 
and triple-expansion engines has raised these things to 
an importance almost equal to that of the boiler itself. 

There are five means by which the supplementary feed 
supply of marine boilers may be soon Firstly, by the 
old method of taking water to make up waste direct from 
the sea. The result of this practice with high-pressure 
boilers has been eminently unsatisfactory, greatly dete- 
riorating the boilers, lessening their evaporative efficiency, 
and causing serious accidents due to accumulation of thick 
scale on the heating surfaces. One thousand gallons of 
sea water evaporated in a boiler per hour would throw 
down upwards of 100 Ib. of deposit in twenty-four hours. 
Secondly, by fresh water carried in supply tanks, which 
can only be done with advantage in steamers engaged on 
short runs, and where the question of carrying 100 tons 
less cargo is of no moment. It must be borne in mind that 
every ton of water carried shuts out a ton of cargo, 
and to the cost of this must be added the price paid 
for the water itself. Thirdly, treating sea water 
chemically, with a view to purify and render it fit for 
use in steam boilers. To do this it becomes necessary 
to mix with the salt water some compound, such as 
carbonate of soda, for the purpose of precipitating the 
calcium and magnesium salts, which form such an 
important element in sea water. The dimensions of the 





vessel in which this precipitating process is to be carried 
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out would be such as to cause great inconveni 
ordinary-sized engine-room, and the ordinary 
pitching motion at sea would prevent the 

ing conducted in a satisfactory manner, 
engineers of a steamer have quite enough to-do j 
days of small crews to drive the ship on her way and see 
that the propelling machinery is kept in efficient workin 
order, without having to wade through and rectify dif 
culties in the water -heating apparatus, which must 
require considerable practice, time, patience, and nice 
manipulation on the part of any one man to work 
efficiently, allowing that to be possible, the attention 
devoted to the carrying out of this process causin, 
a corresponding amount of neglect of his own legit. 
mate duties in looking after the propelling machinery 
In addition to the weight of the special heating 
apparatus and cost of upkeep, it would be needful to take 
strict account of the cost of the chemicals used; then jf 
steam were used as part of the process, the quantity of 
steam used as a question of expenditure of fuel, and what 
became of the fresh water from which the steam was 
originally produced, would have to be carefully noted, 
No trial of this means of procuring a supplementary 
feed supply has as yet been made on a commercially 
economical basis, but it has been tried on a large labora. 
tory scale with that object. Fourthly, by using an 
auxiliary boiler to evaporate sufficient salt water for feed 
make up. This isa crude and extravagant method of 
arriving at the end in view. The heating surfaces soon 
get thickly coated with scale, when the evaporative 
efficiency per pound of coal is reduced to a minimum, 
The system has nevertheless found users, but in several 
cases the fire boxes have been completely destroyed, 
having probably saved the main boilers at the expense 
of the auxiliary boiler. The system is moreover unsatis. 
factory with reference to working expenditure, including, 
as it does, the time of attendant, the large quantity of 
coal expended, and the fact that if this boiler is in. 
tended for use in discharging cargo in port, it is not 
generally available for this duty until it has been 
thoroughly cleaned and most likely extensively repaired, 
Fifthly, the make-up feed may be produced by evapora. 
tion of sea water by steam, which, though giving up its 
heat to evaporate the salt water, is not allowed to come 
into contact with it. This is without doubt the most 
economical and efficient means of securing a fresh water 
supply, as it avoids salting up boilers, using chemicals, 
or wearing out auxiliary boilers. Several apparatus are 
now made, and are largely used for this purpose; into 
their construction and respective merits we need not 
enter; but it is clear that if the troubles already referred 
to are to be avoided, the apparatus should be made of the 
best materials and workmanship, and the internal parts 
of such metals as are not acted on injuriously by hot sea 
water. The solid matter left in the evaporator by the 
removal of the fresh vapour should be drawn off by the 
admission of more water than is evaporated, this surplus 
portion being taken from the evaporator in a very dense 
state, due to the admixture with it of the matter left 
behind by the removal of the vapour. This hot brine 
should not be allowed to run into the bilge, as it becomes 
a source of discomfort to those in charge of the engine, 
and will certainly attack the floors, frames and plating of 
the hull exposed to its contact. 

Special attention should be given to the means for admit- 
ting the sea water which is evaporated ; these ought to be 
automatic, and should be so arranged that if the feed valve 
leaks or gets set fast, the fact will be evident, and the 
valve easily liberated. Apparatus of this kind, necessary 
as it is, should not add materially to the number of duties 
of the engine-room staff. There should be no difficulty 
or attention required with respect to the proper supply 
of water to the evaporator, and it should be impossible 
for this vessel to fill. It is of the greatest importance 
that in arranging make-up feed evaporators, that the 
passage of water from the evaporating vessel into steam 
pipes under any circumstances may be impossible, or 
damage, more or less serious, will result. The impor- 
tance of the possession of the feed make up water only 
exceeds that of the arrangement of the apparatus for pro- 
ducing it, so that it will be certain and amply sufficient 
in its action. 

As a detail of the evaporator itself, the means used for 
admitting and regulating the supply of sea water need 
special consideration and care. The entrance of water into 
an engine may be productive of such calamitous results, 
that no pains Should be spared to prevent it by any chance 
getting there from the evaporator. There should not only 
be an automatic water admission, but an equally automatic 
emission, so that should any stoppage of evaporation 
occur, the admission of sea water may also be caused to 
stop. This may seem to be a difficult requirement, but 
a little consideration will show that this end may be 
attained, and possibly in more ways than one. Too 
much emphasis cannot be placed on this point or atten- 
tion paid to it, as on it very much depends the success or 
failure of the evaporator as an automatic apparatus to be 
placed in an engine-room. The experiment has been 
tried of taking the vapour into the low-pressure cylinder 
jacket, in order to get a certain amount of work back for 
the heat expended. We have no definite information as 
to the result of this, but as a practice it would appear to 
be open to objection that if the sea feed connections are 
not thoroughly trustworthy accidents may arise from over- 
flow of water where steam or vapour alone should pass. 
The better plan is to use the vapour for heating feed- 
water or to pass it into the main condenser. 

The provision of ample feed make-up involves a large 
number of interesting points in practice and in theory, 
and the economical advantages derivable from the efficient 
working of well-made apparatus have not been sufliciently 
recognised by shipowners. 
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EXPLOSIVES. 

Tue extraordinary progress made,in recent years both 
in the invention of explosive compounds and in their use, 
abundantly proves the necessity of a law to regulate an 
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. 3 4my go fraught with peril when negligently conducted. 
indy nth ‘annual at of her Majesty’s Inspectors 
{ Explosives contains a mass of evidence as to the extent 
. the trade, and the efficiency of the law to cope with the 
. ‘ous contingencies involved. The element of human 
recklessness cannot be entirely excluded, but it can be 
er eimised, and that this is done, is shown by the limi- 
tation in the number of accidents. We use the term 
« imitation” because the development of the trade would 
naturally lead to an increase in the number of casualties, 
and accordingly there is ground for satisfaction if the list 
simply undergoes no enlargement. ‘Ihe results are, in 
fact, somewhat better than this. In the last five years 
there have been 661 accidents and 190 deaths in con- 
nection with explosives, whereas in the five years pre- 
ceding there were 694 accidents and 212 deaths. The 
accidents last year were 132, the deaths 39, and the cases 
of injury 102. A qualified species of satisfaction arises 
from the announcement that considerably more than half 
the accidents occurred under miscellaneous conditions to 
which the provisions of the Act do not apply, and that as 
many as thirty-one of the deaths were thus brought about, 
as well as eighty-six of the cases of injury. The con- 
ditions to which the Act applies are those of manufacture, 
storage, and transport, and here we find only fifty-seven 
accidents, eight deaths, and sixteen persons injured, a 
marvellously small number, considering the nature of 
the work. Unfortunately there are people who will court 
danger when it might be easily avoided. Among these 
we may include the miners who adopt the illegal practice 
of making up cartridges of loose powder in their own 
dwellings. Itis certainly not surprising that accidents 
should occur when, as we are told, “a man makes cart- 
ridges in front of a fire with, as likely as not, an open 
powder-keg between his knees and a pipe in his mouth.” 
Somewhat similar to this was the conduct of a miner’s 
wife, wko having received from the village grocer a con- 
signment of 101b. of gunpowder packed in three paper 
bags, pushed the packages along a gritty floor, where 
matches were strewn about. An explosion resulted, 
which seriously injured the woman and blew the roof off 
the house. The law was so far vindicated, that the 
grocer was convicted and fined £2 for illegal packing. 
~ ‘The number of new explosives rapidly increases, though 
many which appear on the official list differ very slightly 
—for all practical purposes—from each other. Eleven 
varieties have been added to the catalogue of ‘ authorised 
explosives” during the past year. In addition, seventeen 
explosives have been submitted for examination in that 
period, with a view to their being officially recognised. 
Five of these failed to pass the tests, and three are still 
under consideration; the remainder passed, and will 
become ‘ authorised explosives,” so soon as any licence 
for manufacture or importation for general sale is applied 
for and granted. They are at present classed as “ licens- 
able explosives.” There seems to be a tendency to 
introduce some very uncouth names for these compounds. 
Among the rejected we meet with such names as dirip- 
site, meganite, and two varieties of bronolith. Among 
the approved are blasting matagnite, and matagnite gela- 
tine, with two other varieties of bronolith. An unusually 
large number of factories for the manufacture of explo- 
sives—namely, ten—have been licensed in the course of 
1888, most of them being on a large and important scale. 
The manufacture of smokeless powder and quick-firing 
ammunition enters into the operations thus provided for. 
The number of factories in existence last year was 122, 
and the total number of magazines 357, the latter show- 
ing an increase of four. No accident by fire or explosion 
occurred in any magazine during the twelve months. Of 
stores for explosives there are nearly 2000 in the United 
Kingdom, and it is satisfactory to find that these also 
have been exempt from explosion and fire. Registered 
premises exceed 22,000, another proof of the enormous 
extent of the trade in explosives. In respect to the con- 
veyance of explosives, there is still a vexed question as 
affecting the railway companies. One of the Govern- 
ment Inspectors attended a meeting of the Goods Mana- 
gers’ Conference at the Railway Clearing House last 
October, and reiterated what had been urged on previous 
occasions, to the effect that the capricious action of the 
railway companies in carrying some explosives and refus- 
ing to carry others, though sometimes identical in com- 
position—or practically so—led to much surreptitious 
conveyance. Whether the companies will make any 
alteration in their rule or not remains uncertain, but 
Colonel Majendie and his colleagues “ emphatically desire 
to repeat” that all “authorised” explosives may be 
carried at least as safely as gunpowder, and in many 
cases with much less risk. Passing to the subject of im- 
portation, we find it stated that in this particular there 
1s a considerable advance compared with the previous 
year. The quantity of foreign dynamite was not much 
more than in 1888, but was in reality more than in any 
year since 1883. The weight was 1,155,200lb. But much 
of the dynamite imported to this country is transhipped 
in British waters for exportation to the Colonies and 
elsewhere. Fulminate of mercury is imported solely 
from the Channel Islands, and last year's supply was 
rather below the average, though in excess of 1888. The 
trade in foreign detonators was more than double that 
of the previous year. It is a curious circumstance 
that, for the purposes of the Explosives Act, the Isle of 
Man is treated as a foreign country. It also seems a little 
Strange that the importation of gunpowder does not 
require a licence. In areport by Dr. Dupré, the chemical 
adviser of the department, we find mention made of the 
gradual displacement of kieselguhr dynamite by the 
various gelatinised preparations, the latter being chiefly 
home-made. The quality of the foreign dynamite is 
reported as continuing to be very good, and the dyna- 
mite used in the United Kingdom is to a very large 
extent imported. 
_ As usual, the report takes notice of the more interest- 
ing foreign explosions which have come under the notice 
of the inspectors. The catastrophe at Antwerp is 
naturally prominent, especially as Colonel Ford inquired 





into the particulars on the spot, being duly accredited 
for the purpose, and having every facility afforded him. 
The site of the factory where the explosion took place is 
shown to have been most unsuitable for the purpose to 
which the building was appropriated, especially as being 
contiguous to stores containing many thousand barrels of 
petroleum. One of the conditions attached to the licence 
for the factory was that the amount of gunpowder kept on 
the premises should not exceed 6601b. . Within.a month 
after the authority was granted the place blew up, with 
disastrous consequences, nearly a hundred persons being 
killed, and a still larger number injured. The petroleum 
stores were set on fire, and more than 55,000 barrels of the 
oil were consumed. Colonel Ford calculates that the quan- 
tity of powder which exploded could not have been less 
than six tons in all. The radius of serious structural 
damage extended to 870 yards, minor damage to 
1000 yards, and broken windows to a distance of 
2000 yards. The extreme limit of broken windows was 
about three miles. It is reasonably argued that if 
regulations like those of our own Explosives Act had 
been operative in Antwerp, the disaster under considera- 
tion would never have happened. Perhaps a similar 
comment may be offered with regard to the late catas- 
trophe at Havannah, concerning which we learn that a 
barrel of gunpowder exploding in a hardware store occa- 
sioned the loss of more than thirty lives. Of this we 
shall doubtless have an account in the next annual 
report, as well as some allusion to the recent explosion 
at a gunpowder factory in Finland. But while the English 
law with regard to explosives is of a satisfactory nature, 
so much cannot be said in respect to inflammable liquids, 
such as petroleum. A protracted delay has taken place 
in effecting the requisite amendment of the Act relative 
to this matter. A new Petroleum Act has long been 
promised, but is still in abeyance. Although it is suffi- 
ciently proved that the Antwerp disaster did not originate 
with petroleum, yet the more volatile forms of that oil 
are peculiarly dangerous, as producing a highly explosive 
compound when mixed with a due proportion of air. 
Some rather serious accidents with petroleum-laden 
vessels were thus caused during the year, and the details 
are recorded in the Explosives Report. We would 
observe that this annual Blue-book possesses great 
practical value, and demonstrates the earnestness and 
ability with which Colonel Majendie and his two 
colleagues, Colonel Ford and Major Cundill, devote them- 
selves to the discharge of their difficult and sometimes 
dangerous duties. 





RELATIVE SAFETY IN MINES, 


ATTENTION having been called to the relative safety of life 
in mines in different parts of the kingdom, some of the 
details in the reports of the inspectors of mines are oppor- 
tunely given; and one of the facts which is most striking is 
that there is a very great variation in the relative loss of life 
by what are sometimes called minor causes. For instance, 
South Wales records for the past year twenty-two lives lost 
by ‘falls of sides” in the mines, whilst the loss from that 
cause in the South Durham district is five only. Or, taking 
the whole of the falls in mines, in the South Wales district 
the mortality thence arising last year was seventy-seven, or 
about a sixth part of the loss of life from that cause in all 
the mines under the Coal Mines Act in the United Kingdom. 
If we look at the output of the district named or the number 
of workers, we find that the loss of life is excessive in pro- 
portion. But of course the kinds of seams of coal wrought, 
and the relative depths of mines, as well as other allied 
circumstances, have to be borne in mind in contrasting the 
loss of life. It is, however, by investigation of the relative 
loss that we are able to put districts on their mettle, as it 
were, and thus to insure more attention to conditions that 
may be known, and to provide against causes of accident. 
Another serious cause of loss of life are the accidents 
caused by trams and tubs underground, to which there are 
attributed the loss of eighty lives last year. More than half 
that number were lost in three of the mining districts, 
a fatality which is so circumscribed as to need some 
statement of cause, though these districts, it should be 
stated, are large producers of coal. We have not referred to 
the varying death-rate from explosions of fire-damp in the 
different districts, for these explosions are not as yet fully 
traceable to known causes, and cannot be guarded against 
entirely. But the incidence of some of the other causes of 
accident is so unequal in the district as to suggest that there 
must be causes traceable either to condition of mine or con- 
dition of working, and in either of these cases there would be 
the possibility of guarding by special rules against some of 
them. It is only bya careful analysis of the valuable reports 
of the inspectors of mines that we can obtain the full value 
from these reports. Some years ago two of the inspectors set 
themselves to the task of analysing the returns for some years, 
and if that task were continued from year to year there would 
be reaped not only the teachings of experience, but the results 
of a careful scrutiny and a directing of the attention of 
those who are interested to the fact that there is a variation 
in safety of the mines in different districts, and that attention 
could only lead to results that would be beneficial to the 
miners and the mining industries. 


WASTE ACIDS FROM GALVANISING WORKS. 


Aut of our readers who are engaged in the iron trade are 
aware how difficult it is for the manufacturers of galvanised 
iron to deal with the spent acids which have to be got rid of 
during the process. In various parts of the kingdom this 
difficulty has brought manufacturers of galvanised iron into 
collision with the local authorities in connection with the 
contamination of streams and rivers, and simple though the 
subject may at first sight appear, it is undoubtedly one of 
the greatest evils with which manufacturers in this class of 
business have to contend. We have, therefore, pleasure in 
calling attention to the result of experiments which have for 
some months past been carried on by Mr. Thomas Turner, 
lecturer on metallurgy at Mason College, Birmingham. 
There are several systems in use at present, one of the best 
of which is the lime-purifying system. Under Mr. Turner’s 
new process the waste liquor is merely boiled down to dryness, 
and the solid residue heated to low redness. Oxide of iron 
remains in the furnace, while free hydrochloric acid distils 
off, is condensed, and can be used over and over again. The 
new process differs from all preceding methods, in that it 





requires no chemical agents, that nothing whatever is thrown 
away, that no nuisance is made, and that a clear profit is 
realised. As a result of experience it is found that the fur- 
naces will work three months without stoppage, that they 
only use 4cwt. of fuel to treat completely a ton of waste 
liquor, that the acid recovered is perfectly suitable 
for using over and over again, and that the oxide of iron 
recovered has a value which goes a long way towards paying 
for the fuel used. The experiments have been conducted 
and the system perfected at the works of Messrs. Walker 
Bros., of Walsall and Netherton, one of the largest firms of 
galvanisers in Staffordshire. There is great need for some 
efficient system, otherwise the galvanising and sheet iron 
trades, which have immensely developed in the Midlands 
during the last ten or fifteen years, and which at present 
employ thousands of operatives and hundreds of thousands 
of capital, will certainly continue—as they have already 
begun to do—to drift to Lancashire, Bristol, the banks of the 
Thames below London, and other places near the coast, 
where the waste acids can be readily disposed of by being 
allowed to flow out to sea with the tide. 


THE MAJESTIC. 

Mvc# interest has attached to the performance of the 
White Star Company’s new steamer, the Majestic. This 
vessel, built by Messrs. Harland and Woolf, is practically 
identical in all respects with the Teutonic, which has been 
very fully described in our pages in August last year. These 
two ships are, with the exception of certain Italian ironclads, 
the largest vessels in the world, and, now that the City of 
Paris has been disabled, they are the fastest ships on the 
Atlantic. The City of Paris was a faster ship than her sister 
the City of New York, for advantage was taken of the expe- 
rience acquired with the latter to make some improvements 
in detail in the former. In the same way the lessons taught 
by the Teutonic have been utilised in the Majestic, which 
made the fastest maiden trip on record across the Atlantic, 
viz., 6 days 10 hours 30 minutes, beating the Teutonic’s per- 
formance, 6 days 14 hours 20 minutes, which was previously 
the fastest maiden passage. On the 7th of May the Majestic 
arrived for the second time at New York, having made the 
run in 6 days 5 hours 20 minutes. Her daily runs were as 
follows :—436, 460, 482, 439, 494, 496°41 knots = 2848 knots. 
Average, 19:05 knots per hour. She encountered many heavy 
head seas, and ran for twenty-four hours through a fog, much 
of the time at reduced speed. Such a splendid performance 
leads us to believe that the Majestic, when she has settled 
down to the work, will be the fastest steamship in the world. 
She and her sister reflect unbounded credit on Messrs. Har- 
land and Woolf, and on the public spirit which induced 
Messrs. Ismay, Imrie, and Co., to produce two such vessels 
without regard to their cost. 


COALOWNERS AND GAS COMPANIES. 

REFERENCE was made last week to the advances intimated 
by coalowners in coal for railway and gas companies, in the 
one case to the extent of 2s. 6d. per ton, and in the other 3s. 
The gas companies are omg | up in arms against the pro- 
posed raising of values. Their official organ regards the 
advance as unreasonable, and recommends the gas managers 
to restrict their purchases. The coalowners note with indig- 
nation the statement that the pit hands do not touch more 
than 4d. to 6d. per ton of the higher values. They reiterate 
their assertions that the coal getters, man and boy, are now 
averaging 10s. per week more in wages than before the 
advances. They also remind the writers of articles on behalf 
of the gas companies that, for the last dozen years or so, 
coalowners have been making little or no profit whatever, 
and, in many instances, selling their product at a positive 
loss, while, on the other hand, the gas companies have been 
paying 10 per cent. and even 12 and 13 per cent. dividend. 
Share property in colliery companies is, as a rule, at a long 
discount, while the majority of gas companies’ stocks are 
quoted on the various exchanges of the country at premiums 
of 100 to 125 per cent. It is time the coalowners had a 
turn, and they mean to have it. 


MARINE ENGINEERS AND STEAM SHIPPING. 


MaRInE engineers will be interested just now to note any 
authentic information as to the real state of the steam ship- 
ping industry. In the present state of trade, throughout the 
country, very much depends upon the welfare of our shipping 
interests, and marine engineering would, of course, be one of 
the first trades to suffer through any serious declensions, 
Under these circumstances, more than usual importance 
attaches to the recently issued report for April of the Regis- 
trar of Shipping. From this return it appears that 107 
vessels were registered in the United Kingdom and the 
Colonies, and 164 removed from the register; but the vessels 
added were of far greater dimensions than those removed, 
and more of them were steamships. The steel steamships, 
for instance, added to the fleets of the United Kingdom were 
slightly over 40,000 tons, but the steel steamers removed from 
our registers were only 1920 tons. On the other hand, we 
sold more iron steamers and of larger tonnage from our 
registers than we added last month, but on the balance we 
added very greatly to our fleets of steamships. There were 
added to the fleets of the United Kingdom and the Colonies 
some 57,000 tons, and there were removed 40,000 tons, the 
addition being nominally 17,000 tons. But, tested by actual 
carrying capacity, the addition is far greater, because it is 
steam tonnage that is added, and mainly sailing vessels 
that are removed. 








TRIPLE EXPANSION ENGINES §.S. VAUBAN. 


THE Vauban,is a steel vessel 254ft. long, 34ft. broad, 
and 22ft. deep, built by Messrs. William Hamilton and 
Co., Port Glasgow, for Messrs. Maurel and H. Proue, 
Bordeaux, for their African trade. The vessel is designed to 
carry a large cargo on a light draught of water. The engines 
are designed to develope a high power on as little weight and 
space as possible consistent with general suitability for the 
ordinary work of steamers of this class. The cylinders are 
respectively 19in., 30in., 49in. diameter with a stroke of 36in., 
Morton’s system of valve gear being employed. In an early 
issue we intend to publish sections of these engines, with 
fuller details, and delay further description until then. 








LaBouR CoNcILIATION.—At the meeting of the Engineering 
Trades’ section of the London Chamber of Commerce on Wednes- 
day, Mr. E. H. Carbutt in the chair, the labour conciliation scheme 
was again brought forward with a view to the formation of a 
committee for that section, The scheme as drawn up remains yet 
to be fully discussed, but in principle it was adopted by the meet- 
ing. The formation of a committee was postponed until the next 
meeting of the section on the 11th of June, 
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THE MECHANICAL INVENTIONS OF JAMES 
NASMYTH. 
No. II. 

Apart from the steam hammer, Nasmyth’s greatest 
achievements were undoubtedly his improvements in 
machine tools. Those who are acquainted only with the 
almost perfect mechanism of the present day would be 
surprised could they be transported into an engineer's 
shop as it existed in the days + ee Nasmyth first started 
in business. There is a gentleman now living in Bir- 
mingham, and not yet arrived at the period of “ three- 
score years and ten,” who remembers being taken to see 
a self-acting lathe which had been set up in the town, 
and which was regarded as a great curiosity. The 
planing machine is of somewhat later origin, and it is 
amusing to notice in any old piece of mechanism the 
niggardly use of plane surfaces in consequence of the 
difficulty and expense of producing those surfaces by 
chipping and filing. 

It is not pretended that Nasmyth was the inventor of 
either of these machines, the origin of both having been 
much disputed. He was in the habit of giving the 
credit of the slide rest to Henry Maudslay, under 
whom he worked for some years, and to whom he 
always acknowledged his great indebtedness. But 
Maudslay died in 1831, leaving a successor in 
Nasmyth, who worthily carried on his work. Nasmyth 
was never tired of enlarging upon the introduction 
of the “iron hand” which held the tool, and which 
was constrained to move along the work with absolute 
precision, as forming a great era in the history of mecha- 
nism. ‘We thenceforward became possessed,” he says 
in his graphic way, “ of the power of operating alike on 
the most ponderous or delicate pieces of machinery with 
a degree of minute precision of which language cannot 
convey an adequate idea; and in many cases we have, 
through its agency, equal facility in carrying on the most 
perfect workmanship in the interior parts of certain 
machines where neither the hand nor eye can reach; and 
nevertheless we can give to those parts their required 
form with a degree of accuracy as if we had the power of 
transforming ourselves into pigmy workmen, and so 
apply our labour to the innermost holes and corners of 
our machinery.” As this quotation shows, Nasmyth 
was gifted with considerable powers of imagination, we 
might almost say poetic fancy, and in designing machi- 
nery he was accustomed to rely much upon his eye. He 
was a wonderfully facile draughtsman, and it was 
“mighty pretty,” as Pepys would have said, to see how 
rapidly he expressed his ideas upon paper, and with his 
left hand too. 

He looked upon the planing machine as a descendant 
of the slide rest, and writing in 1840, he said:—“ It has 
done more within the last ten or fifteen years for reducing 
the cost, and for extending the use of perfect machinery, 
than had been the case by all the improvements in 
mechanism for the last century.” In 1836, just about 
the time that he was removing from his shop in Dale- 
street, Manchester, to Patricroft, he brought out that 
form of the planing machine known as “ Nasmyth’s 
steam arm,” which he also fitted with apparatus for 
revolving the work, so that radial surfaces could be 
planed. By modifying Maudslay’s wood morticing 
machine, which he had contrived for use in making ships’ 
blocks, Richard Roberts succeeded in producing a key- 
grooving machine, which, however, could only act upon 
wheels of comparatively small diameter. In 1838 
Nasmyth patented a machine in which the morticing 
tool was actuated from below, moving up and down 
through the eye of the wheel, thus giving a clear 
space on the table of the machine for wheels of any 
diameter. For many years the Bridgewater Foundry 
continued to turn out a large number of machine tools of 
all kinds of excellent design, but which it would be tedious 
to particularise. Many of them are engraved in Weale’s 
edition of Buchanan’s “Essays on Millwork” (1840), to 
which Nasmyth contributed a section dealing with “ the 
introduction of the slide rest principle in tools and ma- 
chines employed in the production of machinery.” A num- 
ber of his minor improvements are noticed in his “‘ Auto- 
biography,” published in 1883. Space prevents the 
enumeration of all of them, but we ought not to omit the 
nut-shaping machine, which Nasmyth invented when he 
was at Maudslay’s for executing a number of small nuts 
for a model, but which was afterwards made on a larger 
scale at Patricroft. 

As we have already said, Nasmyth was a many-sided 
man, but he certainly regarded the steam hammer as his 
most important invention. This comes out in various 
ways. He named his place at Penhurst “‘ Hammerfield,” 
and he had a keen eye for the application of the 
principle of the steam hammer. In 1844 he took out a 
patent for apparatus for working stone, which on exami- 
nation turns out to be nothing more than a steam 
hammer with suitable cutting tools attached to the face. 
To give a springy blow he adds an air cylinder, thus 
approaching very closely to Deverell’s patent of 1806, 
mentioned in our article last week. Again, in his patent 
of 1850, for producing sound calico-printing cylinders by 
giving the metal a sudden blow just after the mould has 
been filled, he states that his steam hammer will be found 
peculiarly suitable. Nasmyth also designed a steam 
hammer form of steam engine, which had a considerable 
run of popularity. 

The first steam engine that Nasmyth ever made was a 
small one for grinding colours for his father’s use, in the 
days when the “artist’s colourman” did not do so much 
for his patrons ashe does now, and when moist colours in 
tubes were unknown. When the engine was set to work, 
which would be about 1827, he was annoyed to find that 
it moved by jerks every now and then, and upon examina- 
tion he discovered that they proceeded from the priming 
of the boiler. He then turned the steam pipe through 
the hottest part of the side flue of the boiler, and thence- 
forward the trouble was at an end. Nasmyth claims 
this as the first practical application of the superheater. 


Chain tug boats, though well known in some parts of 
the Continent, have never found much favour on English 
rivers. In 1825, a canal having been formed to connect 
Edinburgh with the Forth and Clyde Canal, and so give 
a direct water way between that town and Glasgow, 
Nasmyth sent in a design for a method of moving boats 
which should avoid the injury to the banks caused by 
the wash when paddle wheels are employed. His idea 
was to lay a chain along the bottom of the canal, and to 
pass any part of its length between three grooved and 
notched pulleys or rollers made to revolve with suitable 
velocity by means of a small steam engine placed in a 
tug boat, to the stern of which a train of barges was 
attached. The steam engine could thus warp its way 
along the chain, taking it up between the rollers at the 
bow and dropping it into the water again at the stern, so 
as to leave the chain at the service of the following tug 
boat. We give a facsimile of Nasmyth’s drawing from 
his “ Autobiography.” 








So far as we are aware, Nasmyth was the first to | 
suggest this particular form of traction on canals and | 
rivers. There was at the time a great prejudice against the | 
use of steam power, on account of the damage to the 
banks already referred to, and although Nasmyth’s boat 
was not open to that objection, the plan was not carried | 
out. He states in his book that he had the satisfaction of | 
witnessing a chain ferry boat at work on the Hamoaze, 
on the occasion of a visit to Devonport in 1845; but he | 
seems to have been unaware that his plan was tried on | 
the Forth and Clyde Canal in the year 1834, and that a | 
ferry on that principle was established in Sutherlandshire 
by the Duke of Sutherland in the same year. In 1846 
Captain Beadon made some experiments with a chain 
tug boat of his invention on the Regent’s Canal. F 

Amongst other curious inventions, Nasmyth contrived 
what he calls “a hydraulic mattress press,” of which the 
following is a sketch. For the hydraulic cylinder and 





ram of the ordinary hydraulic press he proposed to 
substitute a sheet iron vessel, 15ft. square and 8ft. deep, 
of fin. iron or steel plates, securely rivetted together. 
The semicircular sides give a certain amount of flexibility 
to the mattress, which enables it to rise to the extent of 
about 6in. without injury when water is pumped in. 
According to his calculations the press would exert a 
pressure of 20,000 tons. 

There was shown in the American section of the Paris 
Exhibition of 1878 a flexible shaft, invented by a certain 
Mr. Stow. It was described in the Times of August 22nd 
of that year as a remarkable novelty, the operator being 
enabled to work a drill at its extremity in any required 
direction. It also made its appearance as a new thing 
some years before for actuating a horse clipper, and it is 
now in everyday use by dentists for working their drills. 
It was, however, invented by Nasmyth in 1829 for 
executing a difficult job in drilling with which he was 
entrusted by Maudslay. 

Although many of Nasmyth’s inventions were of con- 
siderable commercial value, he did not take out many 
patents. Besides those already referred to, we may 
mention the following, the figures in brackets showing 
the years in which the patents were granted :—Lining 

1 with hardened steel collars instead of brasses 
(1889) ; self-acting railway brakes applied by the momen- 
tum of the carriages (1839); atmospheric railways, in 
conjunction with Charles May (1844); self-acting gear 
for steam hammers, in conjunction with Holbrook 
Gaskell (1848); arranging the machines in print works so 
that each machine is actuated by an apes po omg steam 
engine (1849); press for making bricks and other articles 


from powdered clay, in conjunction with Herbert Minton 
(1851); hydraulic packing press (1852); reversing rolls 








for rolling metal (1858); piston rods of steam hammers 


| direction of an officer of the Royal Engineers, and the 


———————— 
and steam pile drivers (1853); hollow i 
through which steam or water is injected into then, 0d 
of the mass for promoting its agitation (1854) ; hydranlie 
or steam crane for moving large masses of metal in in : 
works (1854); press for making bricks and other article, 
from powdered clay, in conjunction with Herbert Mintes " 
(1856); rolling and planishing tin-plates, in conjunetion 
with James Brown (1856); hydraulic packing press with 
direct-acting steam pump, in conjunction with Robert 
Wilson (1856). As is well known, Nasmyth abandoned 
mechanics in favour of astronomy a long time ago = 
though the mounting of telescopes gave some scope t 
his constructive genius, we cannot follow him jn the 
pursuits of his later years. , 








THE ROYAL MILITARY EXHIBITION, 


THE engineering section of this Exhibition 





Is under the 
exhibi 
such asthey are,certainly do credit oa 
hands of Her Majesty’s service, What 
the visitor is most struck with at first 
in going over the very tastefully arranged 
and highly interesting collections at 
Chelsea, is not by what is there as much 
as by what is not there. We expected to 
find a model light railway, for instance 
a few pits, and perhaps an armour-clad 
train. We had to content ourselves 
however, with models of bamboo and 
trestle bridges, some of which were most 
interesting and ingenious, a large number 
of pontoon bridges, and a small collec. 
tion of working models made by non. 
commissioned officers of the Royal Engi- 
neers. Even the guns are not remark. 
ably well me py ge There is a Norden. 
felt gun and a light machine gun. There 
are also some very interesting models of 
gun carriages, one oo gg of a disappearing hydro-pneumatic 
garrison gun carriage, which seemed very elaborate. An 
interesting exhibit is that of Messrs. Kynoch and Co., who 
have ammunition of every kind arranged in an enormous 
ease. Next to them stands the formidable case of, Messrs, 
Holland and Holland, whose rifles look extremely appropriate, 
Some of the guns exhibited throughout the building are of the 
greatest interest from their quaintness. There are guns here 
from Burmah, from sapenintes, from every part of the 
globe, and some look as though they could never have been 
fired. The electric light engines are by Messrs. Davey, 
Paxman, and Co., of Colchester, and are very good. Some of 
the prettiest features of the Exhibition are the uniforms and 
pictures. 











INSTITUTE OF MARINE ENGINEERS, 


A MEETING of the Institute of Marine Engineers was held on 
Tuesday evening, May 13th, presided over by Mr. W. G. Manuel, 
when Mr. David Phillips, member, read a 
paper on the ‘Comparative Corrosicn of 
Iron and Steel under various conditions,” 
The chairman introduced the author of 
the paper as well-known to many present, 
but he mentioned that Mr. Phillips had 
given considerable attention to the subject 
on which the paper treated. The diagrams, 
casts, and experimental plates, which were 
exhibited, were exceedingly interesting, and 
served to show practically the course of 
reasoning followed in the paper. In the 
introductory part of his paper the author 
referred to the more important papers which 
had been read on the subject of the cor- 
rosion in iron and steel within the last nine 
or ten years, and referring to a former 
paper he had read in 1881 before the Insti- 
tution of Civil Engineers, and the subsequent 
discussion on that paper, he pointed out that 
being far from satisfied with the results, 
both in respect to the discussions and the 
subsequent papers on the subject, he had 
decided tc undertake a series of experi- 
ments extending over a lengthened period, 
with a view to test the relative merits of seve- 
ral kinds of iron and steel under various 
conditions. The results of these experi- 
ments and his own observations from them 
he dealt with very fully. 

The length of the paper did not admit of time for more than a 
brief discussion, in which the following members and others took 
part:—Messrs. G. W. Manuel, W. W. Wilson, A. W. Robertson, 
G. E. Wilkinson, The usual votes of thanks to the author of the 
paper and the chairman were heartily accorded and briefly 

nded to. The proceedings closed with announcements from 
the hon. secretary that on Tuesday, 20th May, a second paper on 
‘‘ Electrical Engineering ” would be given by Mr. R. E. Crompton 
and on 27th May by Mr. D. G. Hoey on “ Ventilation of Steam 
ships,” and on Saturday evening, 17th inst., several experiments 
would be made with Scotch anthracite coal by means of the coal- 
testing machine. 











THE INSTITUTION OF MECHANICAL ENGINEERS.—The summer 
meeting of this Institution takes place at Leeds, commencing on 
the 20th of July. ix 
THE BRITISH ASSOCIATION: LEEDS MEETING.—The provisional 
arrangements have been made for the sixtieth meeting of 
the British Association, which will be held in Leeds during Sep- 
tember next. On Monday, September Ist, the Reception-room 
will be opened in the Victoria Hall. On Wednesday, the 3rd, at 
eight o'clock, the retiring president will resign the chair in favour 
of Sir Frederick Augustus Abel, C.B., F.R.S., who will deliver the 
inaugural address, On Thursday, at eight o'clock, a soirée; on 
Friday, at half-past eight, a lecture; on Saturday, a lecture to = 
operative classes, by Professor Perry, F.R.S.; on Monday, at — 
t eight, a lecture; and on Tuesday, at eight, a soirée. e 
cannes will be given by C. V. Boys, F.R.S., and E. B. Poulton, 
M.A., F.R.S. e sections will sit daily under their respective 
residents. A.—Mathematical and Physical Science, J. W. i. 
Giaisher, D.8c., F.R.S., president .—Ch 1 , Prof. 
T. E. Thorpe, F.R.S., president. C.—Geology, Prof. A. H. a 
M.A., F.R.S., president. D.—Biology, Prof. A. Milnes Marshall, 
M.A., F.R.S., president. E. phy, Lieut.-Colonel Sir. R. 
Lambert Playfair, K.C.M.G., president. F.—Economic Science 
and Statistics, Prof. Alfred Marshall, M.A., president. _ : 
Mechanical Science, Captain A. Noble, C.B., F.R.S., seer er 
H.—Anthropology, John Evans, D.C.L., Treas. R.S., president. 
The afternoon of Saturday, September 6th, and Thursday, or 
tember 11th, will be devoted to visits and excursions to places © 
interest in Leeds and the neighbourhood: 





‘ 
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DESIGN FOR A GREAT TOWER FOR LONDON—HEIGHT 1250rFt. 


THE GREAT TOWER FOR LONDON. 


, tower illustrated by the accompany- 
a engraving is that designed by Mr. Henry 
Davey, M. Inst. C.E. In his description, 
Mr. Davey says:—The tower to be steel, 

nalin plan. There are twelve prin- 
hexago P ad 
cipal members, consisting of taper tubes, 
praced externally by diagonal, and internally 
py horizontal, bracing. The centre space left 
by the horizontal bracing to be occupied by 
the lifts. The structure takes the form of 
a spire above the first stage, 380ft. from the 
und; below that the straight lines of the 
spire are broken by buttresses having a net 
work of lattice girder work with curved out- 
lines, for artistic effect, and incorporated 
with the principal members, bracing and 
reinforcing them. The stability of the 
structure against wind pressure is secured 
by a large base, and by loading the principal 
members with masonry, as shown on the 
drawings. For wind pressure the total area 
taken is that included in the largest outline 
of the tower at 56 lb. per square foot, It is 
calculated that the tower would be com- 
pleted with 8000 tons of steel, the stress on 
the steel not exceeding 74 tons per square 
inch with a wind pressure of 56 lb. per 
square foot. On the ground floor there is a 
space of 70,000 square feet. It is proposed 
to make use of that for a winter garden, and 
from there visitors would enter the lifts. In 
the basement would be placed all the ma- 
chinery for working the lifts and electric 
lighting. The boilers would be used for 
heating the winter garden, as well as for 
working the engines and pumps. Various 
ornamental fountains would be placed about 
in the garden, all worked from the pumping 
engines used for the hydraulic lifts. There 
would be two lift stages, one 380ft. from the 
ground, and the other 980ft. At the first 
stage there would be three floors, giving a 
total area of 58,000 square feet. At the 
second stage there would be four floors, 
giving a total area of 14,000 square feet. 
The floor space of each lift cabin would be 
250 square feet. There would be a broad 
staircase outside the lift wells reaching from 
the ground to the top stage, also a staircase 
in the remaining portion of the tower reach- 
ing to the ball, 1250ft. from the ground. It 
is proposed to have thirty-six electric arc 
lights on the exterior of the tower, as well 
as incandescent lamps in the various 
rooms and in the winter garden; also a 
very powerful electric light in the ball at the 
very top of the tower, 1250ft. from the 
ground. Security is provided by the fact 
that the principal members of the tower 
extend deep into the ground through the 
foundation. 

Lifts.—Designs for two kinds of lifts have 
been made, one is a reverse pulley block 
hydraulic balanced lift. In this system 
there are six complete lifts—four from the 
bottom to the first stage and two from there 
tothe top. The Armstrong reverse pulley 
block is well-known and largely used in lift 
work. The original parts of the lifts, which 
have been designed for the special purpose of 
the tower, are in the mode of balancing 
with a double system of cabins, reducing the 
lift of each (as was done in the Edoux lift 
of the Hiffel Tower) and in the safety appli- 
ances for the cabins. Each lift consists of a 
double-acting hydraulic cylinder, having a 
piston with a rod extending out at each end, 
and — — hold of a crosshead 
carrying four pulleys of a reverse pulle 
block, the other iol pulleys of ‘he beck 
being carried in a frame fixed to the tower. 
The rope from the top block is led to the top 
of the lift over a pulley, and is attached toa 
cabin which rises and falls through half the 
height of the lift from the top. A rope from 
the bottom block passes over a pulley alittle 
more than half-way up the lift, and takes 
hold of a second cabin which traverses the 
lower half of the lift, the two cabins coming 
together in the middle, thus reducing the 
lift of each to one-half of that of a single 
lift. The upper lift cabins have a course of 
300ft. each, and the lower lift ones of 190ft. 
pool bit per d kp | being eight to one, that makes the 

of the piston of the upper lifts 37-5ft. 
bttom site D pong ppe 37°5ft., and that of the 

Summary.—Tackle lifts: Four to the first stage, 380ft. 
high, and two from the first stage to the top. po bottom 
Uts: Speed of lift, 200ft. per minute; time of double lift, 
two minutes; duration of stop, four minutes ; total time, six 
minutes; number of passengers per cabin, 50; number of 
passengers up and down, per hour, 2000. Two top lifts: 
Speed of lift, 200ft. per minute; time of double lift, three 
minutes; duration of stop four minutes; total time, seven 
minutes; number of passengers per cabin, 57; number of 
fomsngees up and down, per hour, 1000. There isample room 
or increasing the capacities of these lifts to sixty, or even 
Seventy, persons per cabin, should it be considered that a 
greater number of soetens must be provided for. The 
Hen designs fora irect-acting hydraulic balanced lift. The 
; ‘s proposed are direct-acting hydraulic with a peculiar system 
of balancing, the balance constituting a 
There are three 
one from there 
columns, each 


carrying four cabins, 150ft. apart. 





: ety appliance. ; hour for each of the two lifts, 1260; total 
complete lifts—two to the first stage, and | up and down, 
to the top stage. The top lift consists of two | of lifts is capable of carrying a large number of 
Each a given time at a slow speed of lift, securing additional 
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column has a stroke of 150ft. One column of cabins makes 
its up stroke simultaneously with the down stroke of the 
other, so that at the end of the stroke the bottom cabin of 
one column will be down at the bottom floor, and the top 
cabin of the other column at the top floor. Passengers 
going up or down have simply to enter or change cabins at 
every time of stopping of the lift. There are two doors to 
each cabin, one to enter and the other to leave by, so that 
there cannot be any confusion or mistake. There will be an 
attendant in each cabin. The bottom lifts are similar to the 
top ones, except that there are only three cabins to each 
column, and the stroke is only 126°6ft. 

Summary.—Botéom lifts, total height, 380ft.; stroke of 
lift, 126°6ft.; duration of journey, 1} minute; time of 
changing passengers, 2 minutes; floor area of each cabin, 
250 square feet; number of passengers, seventy per cabin; 
number of passengers per journey as the lift is double, 140; 
number of lifts per hour, nine; number of passengers per 
ngers, both 
r hour to the first stage, 2520. This system 
passengers in 





safety by slow speed and long intervals for 
changing passengers. Let each cabin take 
seventy passengers, and let the lift be made 
in 1} minutes, then allowing two minutes 
for each change, nine journeys would be 
made in one hour, and, as the lift is double, 
1260 passengers would be taken both up and 
down per hour. To the first stage—380ft.— 
there are two lifts, and from there to the top 
one lift. The lift capacity would therefore 
be 2400 persons both up and down at the 
same time per hour to the first stage and 
1200 to the top. 

Pumps.—In both systems of lifts de- 
scribed, the work to be done is simply that 
of conveying the full complement of pas- 
sengers and overcoming the friction of the 
machinery. 

Direct-acting hydraulic balanced lifts. — 
For the two bottom lifts, carrying 2520 
passengers per hour, 100-horse power; for 
the top lift, conveying 1260 passengers per 
hour, 90-horse power; total, 190-horse 


power. 

Tackle lifts—For the four bottom lifts, 
conveying 2000 passengers per hour, 80-horse 
power; for the two top lifts, conveying 1000 
passengers per hour, 76-horse power; total, 
156-horse power. It will be seen that in both 
systems of lifts the cabins balance each 
other, and that one is up when the other is 
down, so that if there are the same number 
of passengers coming down as going up, the 
only power required for the lifts would be 
that required for the friction. It would be 
possible to work the lifts from a low-level 
tank, taking care to only run when each up 
and down cabin has its complement of pas- 
sengers; the power required would then be 
only one-fourth of the power provided. 








THE 8.8. CLACTON-BELLE. 


Tue steamboat Clacton-Belle, which made 
her first trip from London Bridge to Clacton- 
on-Sea and back on Thursday, the 15th inst., 
is a fine vessel, 250ft. long by 26ft. 6in. beam 
and 17ft. 3in. deep to the top of the 
promenade deck. She is fitted with paddle 
engines, and attains an average speed of 
about 173 knotsan hour. Sheleft Old Swan 
Pier, London Bridge, at 10 a.m. and arrived 
at Clacton Pier at 3.15; the return journey 
was commenced at 3.50, and she reached 
Old Swan Pier at 9.15. The engines worked 
very smoothly and with little noise. They 
are by Messrs. Denny and Co., and are com- 
pound surface-condensing engines; the steam 
is supplied by two navy-type boilers. The 
stokeholds, which we inspected, are perfectly 
cool, as a forced draught is supplied by two 
three-cylinder engines driving fans, which 
are situated at the after end of the stoke- 
holds, and insure almost perfect combustion 
of coal. The funnel gives out smoke only 
at rare intervals, and in very small 
quantities. The vessel is fitted with Drys- 
dale’s centrifugal pumps, combined steam 
and hydraulic starting gear, patent feed- 
water heater, steering gear, and steam wind- 
lass. The funnel istelescopic. The average 
consumption of coal is given as 25 cwt. per 
hour. A very important feature of this 
pleasure steamer is the lavatory accom- 
modation, which offers a striking contrast 
to the filthy holes and corners that are 
usually devoted to such purposes on 
ordinary vessels of this character. Indeed, 
from the point of view of comfort and 
elegance of fittings there can be no question 
that this is the most handsome steamer on 
the Thames; her saloon deck is 55ft. long, 
and luxuriously decorated and furnished. 
Ventilating shafts concealed in the ceiling 
keep the air pure and fresh; there are 
state cabins and state rooms elegantly 
furnished, and ladies’ rooms. The first-class 
dining saloon is immediately below the 
saloon—it is also perfectly ventilated. The 
whole vessel can only be compared to a first- 
class ship as regards the luxury of her 
appointments. The forward part of the 
steamer is set apart for second - class 

passengers, and though not so luxurious as 
the after-part, leaves nothing to be desired from the point of 
view of comfort. The vessel has cost £20,000 to build, and £1000 
premium has been paid in addition for the extra speed she has 
attained. The builders are Messrs. W. Denny Bros., of Dum- 
barton, who have spared no pains over this vessel, which is the 
first pleasure boat that they have built forthe Thames. It is 
a matter of just reproach to London that the steamers that 
ply on our river are so much inferior to those which run on 
the Clyde, but if the example of the Clacton-Belle be but 
followed, this reproach will be removed from us. It is not 
many years ago when the journeys to Clacton, Southend, 
Ramsgate and Margate, and Ipswich, were anything but 
pleasant, when ers were put on board vessels that 
were more fit for cattle than human beings, and when it was 
considered effeminate and un-English to have any regard for 
comfort. All this is fast altering, and we trust that this 
magnificent Clacton-Belle will be so fara financial success 
that she will teach other steamboat proprietors on the Thames 
that comfort and elegance should not be left behind when 
we leave the terra firma of London Bridge. No trouble has 
been spared either by Messrs. Denny or by Mr. Geo. Walker, 
the naval architect, over this boat. Down to the smallest 








428 


THE ENGINEER 





May 23, 1890, 








details the vessel is complete, even to such eo trifles 
as a sounding apparatus on the captain’s bridge. The 
London, Woolwich, and Clacton-on-Sea Steamboat Com- 
pany is to be congratulated on this acquisition, for the boat 
was built to their order, and in the enterprise and public 
spirit it shows in being the pioneer of rapid and luxurious 
river pleasure trips. The Clacton-Belle will hold easily 
upwards of seventeen hundred passengers, who, when they 
arrive at Clacton, may either return the same day or continue 
their journey to Ipswich, for the Victoria Steamboat Associa- 
tion’s steam yacht, the Fairy Queen, will ply between those 
two watering-places. 








AMERICAN ENGINEERING NEWS. 


Four-cylinder compound locomotive.—The following are the par- 
ticulars of the pound } tive designed and built wy the 
Baldwin Locomotive Works for the Baltimore and Ohio Railroad. 
There are two cylinders on each side, the high-pressure placed 
over the low-pressure cylinder, and the piston-rods of both con- 
nected to the same cross-head, which is of + shape. Adjacent to 
the high-pressure, on the inner side, next the saddle, is the 
cylindrical casing of a hollow cylindrical valve. The engine is of 
the standard eight-wheel type, having four coupled driving wheels 
and a four-wheel leading truck. High-pressure cylinder, 12in. by 
24in.; low-pressure cylinder, 20in. by 24in.; driving wheels, 66in. 
diameter. Weight on driving wheels, 75,515 lb.; weight on truck, 
33,9651b. Driving wheel base, 7ft. 6in.; truck wheel base, 6ft.; 
total, 21ft. llin. Fire-box, 107in. long, 33fin. wide ; 251 tubes, 
2in. diameter, 11ft. 10in. long. Diameter of boiler, 4ft. 4}in.; 
height of centre line above rail, 7ft.44in. The tender tank has a 
capacity of 3500 U.S. gals. At starting, the steam passes direct 
through the high-pressure cylinder to the low-pressure ; giving 
direct pressure in two 20in. by 24in. cylinders. The proportion of 
cylinders is 1 to 2°77. Grate, 108in. by 34in. Diameter of truck 
wheels, 30}in. The tender trucks have 33in. wheels with 5ft. 
wheel base, 11ft. 8in. centre to centre of trucks. The design of the 
engine is much simpler than might be imagined, and the increase 
in weight of the reciprocating parts is not great. The valve is 
cylindrical, sliding in a hollow bushing ; the ports in the bushing 
are oblong, opening around the circumference. At the front and 
back are admission ports, at the middle the exhaust ports to the 
nozzle; between them at one end are admission ports to both 
cylinders, and at the other end exhaust ports from both cylinders. 
Boiler pressure, 1601b. The engine has run over 20,000 miles in 
regular service. 

Car lighting by electricity. —The Pennsylvania Railroad is using 
the electric light for its Pullman cars. For the ordinary Pullman 
cars accumulators are used, which fit into boxes under the cars. 
Twelve cells are placed under each car, being placed in trays for 
easy handling. ere are ten lights to each car, two of twenty- 
four volts, three of twenty-three volts, and five of twenty-two 
volts. The batteries will operate these lights for ten hours. This 
service is severe on the accumulators ; but by experimenting an 
efficient and durable battery has been obtained, and those now 
used will last about a yearin ordinary service. Their great weight 
is an inconvenience, but by using lamps of low voltage a battery 
can be employed light enough to be shifted without much difh- 
culty. On the trains made up entirely of Pullman cars, storage 
batteries are used, but are kept charged by a dynamo and engine 
located in the baggage car. The batteries and cells are of the 
same type, but none of them are used, as lamps ofa higher voltage 
have been adopted, as the batteries have not to be moved. There 
are thirty-two cells to each car, with Edison incandescent lamps of 
sixty volts. The battery is, in fact, subsidiary to the dynamo, 
serving to steady the light, and also lighting the car when 
detached from the train. The dynamo is kept running all the 
time. The car is on the train. engine is a 10-horse power 
Brotherhood engine with an Eickemeyer dynamo ; a switchboard and 
other appliances for the proper regulation and control of the cur- 
reut are provided. Steam is furnished by the locomotive, and the 
dynamo makes 900 revolutions per minute. At Jersey City is a 
large building with plant for lighting the station and for charging 
the batteries of cars for trains starting from that place. 

Hoisting plant.—The Calumet and Hecla copper mine has had a 
new and powerful hoisting plant put in. There are three triple- 
expansion vertical inve' beam engines, designed to hoist ten 
tons at a a of 2000ft. per minute. The cylinders are 18in., 
27#in., and 48in. diameter, with a stroke of 90in. Each cylinder 
has four gridiron valves, worked by independent cams, so as to 
equalise the cut-off. The high-pressure cylinder has an adjustable 
cut-off, which is automatic, and is controlled by a hydraulic 
governor actuated by a high-speed ball governor. Receivers are 
placed between the cylinders. The shaft is of Krupp steel; it is 
29ft. long, 224in. diameter, with a hole 7in. diameter. The shaft 
beari are 22in. by 40in. The fly-wheel is 30ft. in diameter. 
Steam is supplied by five Belpaire boilers, 34ft. 5in. long, 10ft. 
extreme width, 9ft. 6in. high ; diameter of barrel, 90in. The fire- 
boxes are 9ft. long, 4ft. 7in. wide, with a brick arch from the fire 
door. The fiues to the combustion chamber are 39in. long, and the 
chamber is 5lin. long. There are 201 tubes, 3in. diameter, 16ft. long. 
Heating surface, 2985 square feet; grate area, 68} square feet. 
The plates are of Otis steel, }in. thick for shell, ,';in. for outer 
fire-box, 3in. for inner fire-box, jin. for tube sheet. Elastic limit 
of metal, 37,000 lb.; elongation, 20 per cent. in l5in. Boiler 

pressure, 1851b. per square inch. The weight of each boiler is 

6,000 Ib. The hoisting drum is conical, 27ft. in diameter at one 
end, and l4ft. 7in. at the other, with a spiral groove for 5500ft. of 
lin. wire rope. By means of an automatic device the speed of 
the engine is changed gradually from thirty to forty-five revolu- 
tions per minute, thus hoisting at a uniform speed, and varying 
the power with the length of rope to be hoisted. 

A proposed World's Fair building.—A Chicago architect has 
prepared designs for a building to contain the whole exhibits of the 
Exposition to be held in that city in 1893. It is a novel plan, and 
apparently a practicable one. Itis in fact, a huge tent, with 
masonry walls, a tower 1500ft. high forming a tent pole 1100ft. 
high, with wire rope cables supporting a glass and canvas roof, 
the curve of which is broken up by vertical planes for ventilators, 
&c. Guys running upward and outward from the tower, like 
umbrella ribs, resist the wind strains. The diameter would be 
3000ft., wire rope and railway rails, and splice bolts would be 
extensively used, so that out of the 6,000,000 dols. estimated cost, 
1,000,000 dols. would be obtained for old material after the close of 
the Exhibition. The main floor would have an area of 162 acres, 
and two galleries 75ft. wide, 32 acres. 

Union Pacific Railroad.—The following are some of the figures 
from the company’s report for 1889:—The system comprises 
5162 miles. Gross earnings, 31,070,182 dols.; net earnings, 
11,195,971 dols.; total income, 12,032,668 dols.; total expenditure, 
10,887,764 dols.; balance, 1,144,904 dols.; earned on stock, 1°88 per 
cent., as against 2°55 per cent. in 1888; number of passengers, 
3,684,000; passenger mileage, 292,000,000; rate per passenger 
mile, 2°352c.; ton mileage, 1,672,000,000; rate per ton mile, 








arrangement has been introduced by which the power can be 
varied, being increased at starting. The new engine is compound, 
working with a high and a low-pressure cylinder. The fuel tank 
is a double-cylinder, the inner one containing the naphtha and an 
absorbent material. This is surrounded by a jacket of water, 
which is connected by pipes to the water jacket about the engine 
cylinder. The circulation of water from the cylinder to the carbu- 
retter is continuous, and it performs a double service, cooling the 
cylinder of the engine and warming the naphtha, producing 
evaporation. Air is drawn through the absorbent material, 
thoroughly carburetted, and supplied to the high-pressure cylinder 
of the engine, compressed and then ignited by an electric spark. 
The low-pressure cylinder next receives the charge and becomes a 
motive cylinder during the first half of the outward stroke, when, 
the pressure being gone, it acts as a pump, drawing a fresh charge 
of gas into the high-pressure cylinder. The method of trans- 
mitting power from the engine to the axle enables the power 
to be varied. The main shaft is set parallel with a disc, 
30in. in diameter, placed on the face of the fly-wheel. On 
the shaft is a loose friction pulley 12in. in diameter that 
engages with the face of the disc. This loose pulley is pre- 
vented from revolving on the shaft by a tongue and groove, 
but is moved up or down on the shaft at the will of the driver by 
means of two screw rods which pass through the pulley and revolve 
with the shaft. When it is required to slow up or stop, the friction 
pulley, still in contact with the disc, is ran down to near its centre, 
and at this point can be slightly lifted from the disc. To reverse, 
the friction pulley is run below the centre of the disc, while the 
engine is left to run all the time in the same direction. The cost 
of operating the gas motor is 1°40 dol. per day, fourteen hours, 
ninety miles each, while the cost of operating street cars with 
horses averages from 5 dols. to 6°50 dols. per day for each two- 
horse car, the average mileage being sixty. The gas motor will be 
far cheaper than the cable or electric system, if it proves a success. 

Towing machine.—A towing machine has been built in which the 
resistance of the barge is borne by stern cylinders. The wire 
hawser is wound on a drum, which is driven directly from a pinion 
gear on the crank shaft of the engine. The machine is fitted with 
a reducing valve, which enlarges or decreases the opening as the 
strain increases or decreases. In a seaway, or when the vessel pays 
off, increasing the strain on the hawser, the drum begins to revolve, 
letting out the hawser. This revolving opens the reducing valve 
and increases the pressure in the cylinder until it is adequate to 
hold the strain on the hawser. Then as the strain on the hawser 
decreases the pressure in the cylinders revolves the drum in the 
opposite direction, winding up the hawser. 








LAUNCHES AND TRIAL TRIPS. 


The steamship Ingleby, 260ft. by 36ft. 6in. by 19ft. moulded, 
built by Messrs. R. Craggs and Sons for Messrs, Ed. Harris and 
Co., Middlesbrough, was taken on trial in Tees Bay on the 14th 
inst., with, we are informed, very satisfactory results. The vessel 
was deep loaded, and sailed immediately afterward for Alexandria ; 
speed, 10 knots ; indicated horse-power, 920 ; engines, 20in., 33in., 
and 54in., and 36in., with two extra large steel boilers, 160 1b. 
pressure by Messrs. Westgarth, English, and Co., of Middlesbrough, 


On Saturday the s.s. Lomas, built by Messrs. Raylton, Dixon, 
and Co., Middlesbrough, proceeded from the Tees on her trial trip. 
Her chief dimensions are :—Length over all, 287ft.; breadth, 39ft.; 
depth, moulded, 21ft. 3in.; with a deadweight capacity of about 
3300 tons. Her engines have been built and fitted by the North- 
Eastern Marine Engineering Company, Sunderland, having 
cylinders 2lin., 35in., and 57in., by 39in. stroke, which proved 
very satisfactory on the trial run, giving, we are informed, a speed 
of eleven knots, 

On Tuesday, Messrs. Raylton, Dixon, and Co., Middlesbrough, 
launched a steel screw steamer, named the Salado, for Messrs. 
Arthur Holland and Co., London. She is built on the web frame 
principle, having poop, raised quarter deck, long bridge, topgallant 
forecastle, and fitted as a first-class cargo boatthroughout. Her 
dimensions are: Length over all, 287ft.; breadth, 39ft.; depth 
moulded, 21ft. 3in., with a deadweight capacity of about 3300 tons. 
Her engines will be supplied by the North-Eastern Marine Engi- 
neering Company, Sunderland, on the triple expansion principle, 
having cylinders 2lin., 35in. and 57in. by 39in. stroke. 

The s.s. Storm King, a steel screw steamer, which has been 
built by Raylton, Dixon, and Co., Middlesbrough, to the order of 
Messrs. William Ross and Co., London, took her trial trip from 





the Tees on the 15th inst. This vessel is built on the three-deck ’ 


rule, having full poop aft for the accommodation of first-class 
passengers, bridge amidships, and topgallant forecastle. Her 
dimensions are:—Length, 35lft.; breadth, 42ft. 6in.; depth, 
moulded, 29ft. Gin.; having a deadweight capacity of about 5000 
tons. She is fitted throughout with an electric light installation. 
Her engines have been fitted by Messrs. Thomas Richardson 
and Sons, Hartlepool, having cylinders 28in., 44in., and 72in., 
by 48in. stroke, which, we are informed, gave full satisfaction, 
developing near thirteen knots on trial. 

The s.s. Petrolea has just commenced her first passage upon the 
Rhine. She is intended for the transport of petroleum from the 
depdt at the mouth of the river where the vil is received from 
ocean-going tank steamers. She was built from the specifications 
and under the superintendence of Messrs. Flannery and Blakiston, 
London, for the economical distribution in the upper reaches of the 
Rhine of imported oil. The vesse] is 226ft. 4in. long, 31ft. 2in. 
broad, 7ft. 6in. deep, and has a draught of water of less than 7ft. 
when fully loaded with nearly 1000 tons of oil. She has mast and 
sails and apparatus for towing, and is of very light scantlings 
suited specially for river traffic. She is fitted with complete set of 
pipes and pumping arrangements, and water ballast to enable her 
to be readily trimmed on even keel to secure the minimum of 
draught. e vessel was built by Messrs Ewald Berninghuns and 
Co., and has, externally, most of the appearance of the ordinary 
Rhine barge for general cargo. 

On the 17th inst. Messrs. Ropner and Son launched the steel 
steamer Inverness, built to the order of Messrs. G. R. Sanderson 
and Co., of Hull. Her dimensions are as follows, viz.:—Length 
over all, 282ft. 6in.; breadth, 38ft. 10in.; depth moulded, 21ft. 1lin. 
She will take the highest class at Lloyd’s, and is designed to carr 
3350 tons dead weight. She hasa short full poop containing a hand- 
some saloon, with accommodation for captain and officers, raised 
quarter deck, long bridge extending to foremast, and short well 
with side stringers continued to topgallant forecastle; cellular 
bottom for water ballast, four steam winches, patent windlass, 
steam steering gear, stockless anchors. Being built on the web 
frame principle her holds are quite clear, and will give large stow- 
age for cargo; her outfit includes all the latest appliances for rapid 
loading and ae She will be fitted with triple-expansion 
engines by Messrs. Blair and Co., of 900 indicated horse-power, and 
two large steel boilers working at 160 1b. 

On Saturday Messrs, C, S. Swan and Hunter, Wallsend, launched 
a steel screw steamer, the Julia, built to the order of Th. 





1°336c.; passenger train mileage, 5,979,000; average 
train load, 49 passengers; average earnings per passenger train 
mile, 1-411 dols.; freight train mileage, 9,850,000; average freight 
train load, 169°7 tons, as against 163°8 tons in 1888; average 
earnings per freight train mile, 2-193 dols. On the Union Pacific 
Railroad proper the average freight train load was increased from 
188 tons in 1888 to 203 tons in 1889, 

Gas engine for street railaays.—The Bellefontaine Street Railway, 
of St. Louis, Mo., is having a naphtha gas engine on the oe 
system built for use on its line. ese engines are in use at Eliza- 
beth, N.J. The first trials were with the engine connected directly 
to the driving shaft, but* this did not prove successful, and an 
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Rod ker, of Danzig, of the following dimensions :—Length, 
228ft.; breadth, 34ft. 6in.; depth, moulded, 21ft. Gin. The vessel 
has been built under special survey, and to Lloyd’s 100 A1 class, 
on the spar deck grade, with bridge-house amidships, under which 
the saloon, captain’s room, spare state-rooms, and officers will be 
quartered ; water ballast in a cellular double-bottom all fore and 
aft, also in the fore and aft peaks. Improved steam winches for 
the rapid stowage and discharge of cargo, steam steering gear, and 
other appliances of the latest design will form part of the vessel’s 
equipment. Engines of the triple expansion type have been built 
by Messrs. Black, Hawthorn and Co., Gateshead, and are capable 
of indicating 750 horse-power, The hull and engines have been 
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built under the srperintendence of Captain Gustay Sch; 
Dantzig, and thisis the eighth vessel built for the cane ort 

Messrs. Robert Stephenson and Co, launched from their shipy 
on Saturday, the 17th inst., a large spar-decked screw seme 
thefollowing dimensions: Length, 361ft., breadth 41 }ft., depth an 
This is the fourth vessel built and engined by the builders - 
Messrs. F, Stumore and Co., of London. She has a la ~ 
long bridge, and topgallant forecastle, and has been built iene 
clipper bow and figurehead, giving her a very handsome ap + 
ance. All the mechanical appliances on board are of the latest and 
most improved description. The engines, which are of the tri | 
expansion type, are of 1800 indicated horse-power, and have = 
constructed at the engine works of Messrs. R. Stephenson and i 
South-street, Newcastle. The vessel has been built under the 
Supervision of Capt. McNab, superintendent of the Tower eas 
and the machinery has been built under the inspection of Messrs. 
Ashlin and Co., London. She was named the Glen Caladh Tower 
after the Highland residence of Mr. G. R. Stephenson, chairman 
of the company, by Mrs, George Stephenson, wife of one of the 
managing directors. 

On Tuesday, the 20th inst., the Tyne Iron Shipbuilding Co 
1] hed the Mendelssol: vat Willington Quay-ou-T we, astoclnen’ 
steamer, which has been built tothe orderof Messrs, enneson, Taylor 
and Co., of Sunderland. She is of the following dimensions, yiz,._ 
Length, 300ft.; breadth, 41ft.; depth, 22ft. 2in.; and is built 
under Lloyd’s special survey to class 100 Al on the partial awnj 
deck rule. This steamer has water ballast right ire and aft on 
the cellular system, and is fitted with all modern improvements 
for the rapid loading and discharging of cargo, includin large 
donkey boiler working at 160 Ib., and five double-cylindered steam 
winches, and has direct.acting steam windlass, steam steering gear by 
Messrs. John Lynn and Co., Sunderland, and Hasties’ screw gear 
aft, and Nisbet’s improved boats’ detaching gear, in accordance 
with the new regulations of the Board of Trade. The engines, 
which are to be supplied by the Wallsend Slipway and Engi: 
neering Co., are of the triple-expansion type, having cylinders 
23in., 38in., and 6lin. by 42in, stroke, with two large boilers 
working at 1601b, pressure. 











THE PUNCTUALITY OF TRAINS, 


A PARLIAMENTARY paper has been issued containing the follow- 
ing return, for last January, from the Great Northern, Great 
Eastern, London and North-Western, Great Western, Midland, 
South-Eastern, London, Chatham, and Dover, London, Brighton, 
and South Coast, and London and South-Western Railway Com- 
panies, showing the arrival at London stations of all passenger 
trains, as shown in the published time-tables of the company, &c.;— 


Returns for the Month of January, 1890. 
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Great Eastern (8088 
trains) .. .. .. 87°92 | 6°77 | 3°94 | 1°14 6) ll 14 a 
Great Northern :— 
523 suburban 
trains... .. .. S4'S94 9°36H 4°30T = ‘*T64 'OTS =~ 
2783 local and 
through trains 
to and beyond 
King’s-cross  .. 73°63 11°39010°S15 27587) *754) 414321530 
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and = through 
long distance 
trains * ee ee 27°STS 11°00. 26° 212 17424 8484 454 1308 2121 
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+ Great Western 


(1993 trains)... .. 70°65 7°38 YTS G12, 376 36 8 LI 
¢t London & North- } 
Western (1885 4 
trains) .. .. .. 56°33 10°13 (12°73 | 8°06 | 4°52 | 244 164 | 3°76 
§ London & South- 
Western (501 : 
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London, Brighton, 
and South Coast : 
London _— Bridge 
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© London, Chatham 
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Victoria (4335 | F 
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* In arriving at these proportions no allowance has been made for 
detentions resulting from a or storm, or waiting for connecting trains 
of other companies, 


In the case of the long-distance trains marked “A” and the 
Scotch trains marked “B,” the effect on the averages of elimi- 
nating these causes of disturbance is shown by the figures repeated 
below :— 


| 
j 


| 
| 


> siete aig big a8 elgho 32s — 
Kno s 3s we eve 4 
os gis gi o84 gesiges ges fs4 
SOT) 26 tL o eg = 8 
Description of 228 de08 353 828 328 gn 252 352 
BEESSESSa SEE SER8ES SES °s 
STE SEE 53s 535 583 525 see™ 8 
- BPP REM OEM AE EU OE Te 

“A” long-distance | | P ott ee 
trains (660).. .. 40°909 14°545 26°212 11°363 ie 1°969 *606 ‘151 
“B” Scotch trains | | cue 
(147)... =...) «. 49°659)10°884 18°867 12°224 4°761) 3°401  — O3Y 
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+ Arrivals at Paddington and Bishop’s-road. Sunday trains are lt- 
cluded in the return. 

t Out of the whole of the trains in the above return which were wy 
wards of three minutes late, 823 in number, 183 were from Carlisle anc 
Holyhead, and their running is dependent respectively upon the ase 
of the connecting trains from Scotland and of the steamers from Irelan q 

§ Fog of a dense character prevailed on the Ist, 2nd, 4th, and 2St 


January. 

|| Most of the delays beyond fifteen minutes, arose from the breaking 
down of an engine in Nenthens Tunnel on the Ist January, and an 
engine lea e rails at Victoria on the 27th of January. nee 

f On one day there was dense fog, and on three other days it was 
exceedingly foggy. ery ” 

** The percentage is based upon the running of 945 trains on ve A 
days, and 36 trains on Sundays, making a total during the month of ° 
trains arriving at St. Pancras. a toe 

tt This return does not include the Ist of January, on which ay 
dense fog prevailod, and the fogging regulations were in force. The 


longer delays are chiefly to Continental trains. 
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OTHER DISTRICTS. 

(From our own Correspondent.) 

. of business continues to be in hand at some of the 
ad eS in this district, though some of the others are on 
rorya and others are absolutely laid off for the present. On 
short hole the position is not worse than during the last few weeks 
the whole, ‘indeod, it is a little better, Work, however, is dis- 
‘Ruted only irregularly ; it is a case of a fair amount of p 
being made in some departments, whilst others are idle or next 
door eed bars are in improved request, some of the list houses 
paving, during the last few days, obtained some satisfactory 

* oo ow orders, so that several of the leading firms are 
ial favourably. The £9 10s. standard is maintained as the 
situa] quotation, with £10 2s. 6d. as that of the Earl of Dudley 
gen ie li O. brands, Common bars can be had at from 
Am 6d. upwards. Cable bars remain in firm request, but rivet 
roe are in somewhat slower sale. . 

With regard to the sheet iron trade, orders for galvanised sheets 

ntinue scarce, and, notwithstanding the dearness of spelter, they 
pe be obtained at very reasonable prices. Working up sheets for 
oa jlate workers’ use are in only poor demand, the strike in the 
pace hollow-ware trade having interfered with this depart- 
ment. Bucket sheets, however, continue in pretty good request. 
Members of the Sheet Iron Makers’ Association maintain the last 
declared official quotation of £8 10s, for singles, £9 for doubles, 
and £10 for trebles. ; jf p 

Hoops remain in fairly good call at £8 10s., and tube strip at 

8 5s. 
~~ and angles are in more active out-turn than for some time 

t, a fillip having just lately been given to these departments 

ny the growth in the demand for general railway _— material. 

‘A slight improvement is mig cong in crude iron, but producers 
complain of the manner in w ich values have recently fallen. 
Common Staffordshire pigs are about 45s. Sellers of part-mine 
pigs would in some cases be glad to book orders at as low as 50s. 

A very satisfactory feature of current trade is the activity that 
yrevails in railway wagon building. It is understood that within 
the last fortnight an order for railway wagons has been given out 
to the substantial amount of £200,000, of which piece of business 
midland wagon building companies are believed to have obtained a 
fair share. Otber large orders are also under consideration, and 
tenders for these will probably be invited shortly. All this means 
considerable activity in the wheel and axle trades, and some other 
branches, and accordingly it is found that the wheel and axle 
makers of South Staffordshire are very actively engaged just now. 

Engineers’ tools and screwing machines are in very ¢ request 
just now for Australia and India, and a iderable it of 
business is also being done with the Continent. Makers of planes, 
chisels, and tools generally, are also rather busier than they have 
recently been. , 

Metal taper tubes for telegraph poles are in heavy outturn at 
date, as also are wrought iron flange pipes for South Africa for the 
conveyance of water. Messrs. Lloyd and Lloyd, of the Albion 
Tube Works, Birmingham, announce, under date May 20th, that 
their discounts on steam, gas, and water tubes and fittings, plain 
and galvanised, are increased 5 per cent. gross. 

The machinery and plant of the Hereford new sewage outfall 
works, which were formally opened on the 17th inst., in connection 
with the Midland Counties’ district meeting of the Association of 
Municipal and Sanitary Engineers and Surveyors, are of a powerful 
and efficient nature. Details of the new plant were given by the 
city surveyor, Mr. J. Barker, C.E. About half the district was 
drained by the old system of sewers—constructed in 1854—which 
were far from being impervious to subsoil water; the new system 
intercepted the sewage, only leaving the old sewers to take the 
rain and storm water. ith to the outfall works—which, 
like the sewers, had been constructed under great and unforeseen 
difficulties—the paper stated that the storage tank was 100ft. by 
100ft. by 15ft. deep, and intended to contain the night flow of 
sewage. But in the event of an abnormally heavy rainfall the overflow 
upon the low level, or osier bed, would come into operation until 
such time as the pumps commence work in the morning. The 
surface area of the five precipitating tanks was 17,888 square feet, 
and the cubical capacity 111,800 cubic feet-—698,750 gallons. The 
area of the filter beds was 64 acres, including the osier bed. After 
precipitation the effluent could be passed over either of the beds, 
the sludge gravitated to a tank, and by direct-acting pumps was 
lifted to the sludge cylinder, and thence to Drake and Muirhead's 
presses, These deprive it of 90 per cent. of its moisture, and it is 
turned out in cakes, the effluent water entering the river. The 
works were, in the first instance, designed by Mr. Parker, Mr. E. 
Cousins, C.E., being appointed consulting engineer. The cost of 
the whole had been £36,000. 

ese works have been in operation since February as regards 
four-fifths of the sewage of the city, and the Mayor now turned 
on the valve of the intersecting sewer from the Blackmarstone 
district, so that all the sewage of the city is now conveyed to the 
works, The works were then inspected by those present, and Mr. 
Davey, M.I.C.E., of Westminster—Hathorn, Davey, and Co., of 
Leeds—explained the construction of the engines in use. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


. Manchester.—There is still no indication of any revival in the 
Iron trade of this district, and business all through remains in the 
most depressed condition ible. The whole tendency of trade 
continues in a downward direction, and there is a general feeling 
of uncertainty with regard to the future which destroys all confi- 
dence on the part of buyers, so that there is no disposition to put 
forward any business which can be held back, and in the meantime 
both pig and finished iron makers are being forced down to prices 
which, whether they cover the cost of the actual production or not, 
aoe onl —— on which business of any kind is for the present 
possible. 
The Manchester iron market on Tuesday was but moderately 
attended, and business in all departments remains in a most un- 
satisfactory condition, Second-hand parcels of both pig and 
finished iron are offering in the market at prices considerably 
under the current quoted rates, and buyers are still evidently not 
Satisfied that the lowest point has yet been touched, with the result 
that the orders given out are, with few exceptions, simply for the 
merest hand-to-mouth requirements. Makers of pig iron are being 
gradually forced to follow the low prices at which only business for 
Some time past has been practicable, and there is a steadily 
creasing margin between the prices at which iron taken out of 
store is offering upon the market and those which makers are now 
Prepared to quote to secure business. For Lancashire ig iron 
makers would now readily accept about 50s., less 2h, px Bom 
equal to Manchester ; but even at this figure they are unable to 
secure business of an t. Lincolnshire iron, although still 
hominally quoted at about 52s. 6d., less 2}, for delivery equal 
a Manchester, could also be bought without difficulty at 
aot 50s.; whilst Derbyshire ranges, according to brand, from 
about this figure _up to about 55s., less 24, delivered. For 
— brands prices are irregular, and some exceptionally low 
pe are reported in the market; but, erg foundry 
sndlesbroug: may be quoted at about 5is, 4d. to dis. 10d.; and 
inton at about 54s. to 54s, 6d., net cash, delivered equal to 
anchester, 
wale ‘manufactured iron trade remains in an extremely depressed 
ni eo and forges in this district are being kept very irregularly 
employed, In fact, makers are so short of work to keep them 








Staffordshire bars at £7 to £7 5s, per ton, delivered in the 
Manchester district. 

In steel plates, suitable for boiler-making purposes, there are a 
few inquiries stirring; but buyers apparently expect to place 
their orders at much lower figures than makers at present are dis- 

to quote. For good boiler-making qualities, £9 per ton is 
about the average makers’ quoted price; but there are second-hand 
parcels offering at £81 7s. 6d., and buyers evidently expect to place 
their orders at even a lower Seer than this, with the result that 
not much actual business has been put through. 

The condition of the engineering industries remains much the 
same as reported of late, machine toolmakers, boilermakers, 
stationary engine builders, and locomotive builders, all being still 
fairly well employed with the work they have in hand, but in most 
cases current contracts have been completed much more rapidly 
than they are being replaced, and in some instances the work now 
being finished is 50 per cent. in excess of the new orders that are 
being secured. The reports issued by the Trades Unions’ Organi- 
sation show that whilst there is not that urgent demand for men 
that existed a few months back, employment is still well main- 
tained, and there is no very appreciable increase in the number of 
out-of-work members on the books, except where this is affected 
by disputes which are going on in several districts with regard to 
wages questions. In the Amalgamated Society of Engineers the 
percentage of out-of-work members, so far as this immediate dis- 
trict is concerned, remains at about 1} per cent. of the member- 
ship; but taking the various districts of the society throughout the 
country, there has been a substantial increase since last month, and 
the average for the whole of the society is about 2} per cent. of 
the total membership in receipt of out-of-work support. In the 
Steam Engine Makers’ Society the returns remain practically un- 
changed, the out-of-work members being still only about 4 per 
cent. of the total membership. Amongst wages matters which 
are at present going on, there is a movement in the is dis- 
trict amongst the engineers for an advance of 2s. per week in the 
rate of wages, with the view of bringing this district up to some- 
thing like a level with the rates paid in Lancashire. 

In connection with the various Trades Unions’ Organisations, the 
enormous growth of membership which bas been going on during 
the past year is a matter which deserves serious consideration, as 
although the societies naturally congratulate themselves upon this 
apparent addition of strength to their ranks, it is not improbable 
that in the event of any serious slackening off in trade this — 
increased membership may become a source of weakness. it! 
the object of swelling their numbers, some of the societies have 
not been very particular as to the class of men they have 
admitted, and the result may be, that directly there is a 
decreasing activity in the workshops, large numbers of these 
men may be thrown upon the books of the societies for out- 
of-work support. The Amalgamated Society of Engineers has been 
making more progress than any other society in increasing its 
membership, and during the past month there has been a further 
addition of something like 700 members. The same thing is going 
on in smaller societies ; the United Machine Workers’ Association, 
whose annual report has just been issued to the members, having 
during the past couple of years more than doubled the number of 
its members, and during four years the society has increased from 
a membership of 370, with nine branches, up to a membership of 
over 2000, with twenty-eight branches. With regard to the funds 
of the associations, it may be interesting to notice that the Steam 
Engine Makers’ Society is now for the first time able to report a 
larger accumulation of funds in proportion to membership than 
the Amalgamated Society of Engineers, the declared value of the 
Steam Engine Makers’ Society being now £3 10s. 44d., and of the 
Amalgamated Society of Engineers £3 9s. ld. per member. The 
Amalgamated Engineers’ Society at one time was able to declare a 
value of £6 3s. 5d., and the Steam Engine Makers of £4 ls. 4d. 

r member, so that both of the societies have still a great deal to 

o in the accumulation of funds to place them in the same 
satisfactory position that the organisations occupied only a few 
years ago, 

Messrs, W. H. Bailey and Co., of Salford, who have been very 
successful in introducing the Davidson type of pumps into this 
country, with improvements which they have made under their 
Bailey and Lind ’s patents, are now preparing plans for a 
very considerable extension of their works to meet the increasing 
demand for this and various other specialities which they now 
manufacture. At present they have in hand several compound 
pumping engines, and also direct-acting pumping engines of the 
above type for colliery work, and it may be added that the 
Davidson Pumping Engine Company, of New York, have just 
received an order for the pumps for Section 5 of the Brooklyn 
Aqueduct extension. There are to be four horizontal pumps, and 
will be erected at the Millburn pumping station. The company 
have already supplied nine pumping engines, and the new one will 
be of the Davidson triple-expansion type, one of which, with the 
daily capacity of 5,000,000 gallons, has been running at the 
Jamaica station for a year at the unusual piston speed of 200ft. 
per minute. 

In the coal trade there is but a very quiet demand for all 
descriptions of fuel ; in anticipation of the usual Whitsun-week stop- 

es of the pits, there has perhaps been some little extra buying, 
ut this has been of no appreciable weight, and supplies of both 
engine fuel and round coal are plentiful, with collieries not work- 
ing more than four to five days a week. Prices continue to ease 
down, and at the pit mouth do not now average more than Ils, 6d. 
to 12s. for best coals, 10s. to 10s. 6d. for seconds, 9s. to 9s. 6d. for 
common coals, 8s. to 8s. 6d. for burgy, 7s. to 7s. 6d. for the better 
qualities of slack, and 6s. 6d. per ton for the common sorts, Ship- 
ping is only very indifferent, and 10s. to 10s. 3d. per ton represent 
about the average figures for steam coal delivered at the ports on 
the Mersey. 

Inquiries for contracts for gas coal and locomotive coal, which 
are usually placed out at this season of the year, are now coming 
upon the market, and although there has been no great weight of 
business so far actually completed, it will be of interest to note the 
basis on which prices are likely to be regulated. In locomotive 
fuel a fair — has been bought at 9s. 3d. per ton at the pit 
mouth, and 9s. would seem tc represent the basis on which further 
contracts are likely to be given out. In coal, 10s. per ton at 
the pit mouth has been a pretty general quotation, and this will 
most likely be about the figure for good ordinary Lancashire gas 
coal at the pit mouth. ese figures represent an advance of 
about 2s, per ton on gas coal, and 2s, 6d. to 3s. per ton on loco- 
motive fuel as compared with the prices that were paid last year. 

Barrow.—There is no material change to note in the hematite 
pig iron trade, There is not a large business being done, and 
most of this is confined to the transactions in hematite warrants, 
which are quoted this week at an average price of 53s. 6d. per ton 
cash. Makers are asking 57s. 6d. to per ton generally, but, 
in some cases, makers are disposed to sell at about warrant prices. 
Asa matter of fact, however, warrants are still selling at prices 
under the actual cost of production, 

The inquiry for pig iron is not solarge, nor does the trade repre- 
sent a big volume. There is rather less doing in pig iron on 
account of the smaller consumption on the part of steel makers. 

1ere are indications, however, of a much better state of things 
all round, because the steadiness of the iron market, while 
the demand is limited, coupled with the fact that the 
furnaces are producing less iron, and the further fact that 
stocks are being reduced by leaps and bounds, are all 
elements which tend to a better state of things if any demand 
at all is experienced for pig iron. The uction in hema- 
tite stocks during the week has been 6876 tons, while from the 

inning of the year the decrease has been 59,678 tons. There is 
still, however, 320,964 tons in stock, and a general determination 
has been arrived at that this great stock must be very sensibly 








Sundays, and thus reducing the output one-seventh. A conference 
of blast furnacemen is to be held shortly at Workington with this 
end in view. 

The steel trade is rather better in tone, and there is a fuller 
demand for some of the heavier classes of goods. The rail mills 
are steadily employed five days a week, and there is no doubt this 
rate of gs! will be maintained for some time to come. Busi- 
ness in shipbuilding qualities of steel is comparatively small, 
but it is prospectively better than it has been. Rather better 
reports are to hand of the position of the tin-plate bar trade, but 
the orders are still comparatively few in number, and the mills are 
irregularly employed. Other branches of the steel trade show a 
quieter tone, except the steel casting department, which is as 
busy as it can be. Prices this week are quoted at £5 for heavy 
rails, £5 10s. for light rails, and £7 10s. for colliery sections ; 
£7 5s. for plates and £6 15s. for angles ; £5 10s. for tin-plate bars; 
£4 10s. for blooms and billets, and £5 5s. for slabs. 

~e returns show that during the week there was shipped 
from West Coast ports 22,351 tons of pig iron and steel, comparing 
with 32,738 tons in the corresponding week of last year, and that 
the total exports this year have been 422,304 tons, compared with 
424,779 tons during the same period of. last year, a decrease of 
2475 tons. 

Shipbuilders and enginers are very busy, but there are no new 
orders to report. 

Iron ore is again quieter in tone, at from 10s. to 12s, per ton net 
at mines. 

Coal and coke are easier, and the prices of the latter are now 
quoted at 20s. to 21s. per ton. 

An important find of coal is reported from Caldbeck, in Mid- 
Cumberland. A seam of 20in. has been pierced, and before long 
operations are expected every day to reach a deeper and better 
vein. 

The workmen in the Bessemer department of the West Cumber- 
land Iron and Steel Company have restarted work, at a reduction 
of 10 per cent.; but a large strike has since occurred at Messrs. 
Cammell’s works, at Workington, although an arbitration award 
recently reported that the men were not entitled to any improved 


pay. 

Nr. Moses Salter has retired from the management of the 
Bessemer department of the West Cumberland Steel Works, and 
Mr. Andrew Little has assumed the sub-management of the 
Bessemer department and the rail mill at these works, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Ir is believed that the proposed advances in gas coal, noticed in 
my last letter, will have the effect of raising the price of yas all 
over the country, with the exception of a few exceptionally 
prosperous concerns, in the hands both of companies and corpora- 
tions who can afford to supply gas without any advance in prices. 
Several companies in the Midlands—Shetfield among then — 
intimated last October their intention of lowering the rate for gas 
at the beginning of this year; but the dearness of coal prevented 
that intention being carried out, and they are not likely to attempt 
it now. 

The South Yorkshire Coalowners’ Assurance Association have 
taken a step which appears to have puzzled the Yorkshire Miners’ 
Union. The masters decided that in future all local disputes at 
collieries must be settled by their association, and not by deputa- 
tions of men and their officials and managers of collieries. Already 
several managers of collieries have refused to deal with the men 
except through the Assurance Association. The Miners’ Union 
have appointed a deputation of six men to accompany the officials 
to wait upon the coalowners and get to understand what the reso- 
lution amounts to. Atsome pits there is again regrettable friction, 
which may easily rise to a rupture. 

The international conference of miners in Belgium will be 
attended 7 English delegates representing 337,000 miners, whilst 
foreign delegates will appear for about 65,000 more. Mr. B. 
Pickard, M.P., Mr. Thomas Burt, M.P., Mr. W. Crawford, M.P., 
and Mr. 8. Woods left England on Wednesday to make prepara- 
tions for the English delegates. The conference is fixed to take 
= at Jolimont, a colliery centre about thirty miles from Brussels, 

ut owing to the lack of sleeping and other accommodation an 
adjournment may be made to Brussels. The different miners’ 
associations will be represented in the following proportion :— 
Miners’ Federation of Great Britain, 116,000 members; Miners’ 
National Union, 50,000; Yorkshire Miners’ Association, 40,000 ; 
Durham Miners’ Association, 30,000; Lancashire Miners’ Associa- 
tion, 29,000 ; Derbyshire Miners’ Association, 11,000 ; Nottingham 
Miners’ Association, The hope of the English mining com- 
munity is that the conference will result in increasing the wages of 
continental miners, and regulating their working hours. The eight 
hours movement is to form a prominent plank in the — But 
there is little hope of getting the foreign miners brought up to that 
standard. 

The nine weeks’ strike of Rotherham stove grate workers has at 
last been settled. At the outset the men asked for an advance of 
10 per cent. in wages. The men have accepted an increase of 10 
per cent. upon the gross earnings of all workmen for the period of 
six months, In the meantime a revised list is to be agreed upon 
between the employers and the men; the revised list not to be 
disturbed for six months after coming into operation. Itis further 
agreed that —— no reductions are to be made except in such 
cases as shall be ordered by the Court of Conciliation. It was a 
condition that work should be resumed at once. 

The table-blade grinders in Sheffield are following the example 
of the spring-knife cutlers. Their union numbers about 600 mem- 
bers, and they now feel strong enough to take ive action. 
Two months ago they put forward a claim for 5 per cent. more 
wages from some firms and 10 per cent. from others, the object 
being to place all on one level. Several firms have conceded the 
demand of the men; others have refused, and the union, in con- 
formity with their policy to have all on the same footing, have 
brought out the men at two of our establishments. 

The report of Messrs. William Cooke and Co., Tinsley Steel, 
Iron, and Wire Works, near Sheffield, has been awaited with 
unusual interest. It is, as expected, a great improvement upon 
last year. After paying interest on preference shares and all other 
interest charges, and making due provision for depreciation and 
bad and doubtful debts, there remains a profit of £10,138 6s. 4d. 
Last year the profit was slightly over £1000. The expenditure on 
capital account during the year has been £1507 12s. 7d., which has 
been written off as depreciation. 

The annual meeting of the shareholders in the Kelham Rolling 
Mills Company was held on Tuesday; there was a more prosperous 
statement to lay before the proprietors, the company’s mills having 
been well employed during the year. But for the extraordinary 
rise in the price of fuel and other commodities largely used by the 
company, the result would have been still better. The dividend 
is at the rate of 5 per cent. against 2 per cent. for the previous 


year. 
“ The Duke of Portland is to turn the first sod of the new colliery 
at Whitwell, in connection with the Shireoaks Colliery Company, 
on Saturday next. The seam of coal to be worked will extend to 
about 1500 acres ; it is the top land, similar to that at Shireoaks 
and Steetley, where the company have two large collieries. The 
workshops, which are being erected, are 200ft. in length. The 
— have been arranged by Mr. R. E. Jones, M.E., son of Mr. 
ohn Jones, underground manager at the Shireoaks collieries. 
Business, generally king, continues in the same unsatisfac- 
tory state as of late. Buyers of finished material delay ordering 
until some indication of firm prices for raw pevtiver« { appedrs, 
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Manufacturers continue to work off old orders and contracts, and 
are looking forward with some apprehension towards the time 
when these will be completed. There is a general feeling, based 
on the information gathered from mts near and wide, that 
there is plenty of work waiting to placed when prices are 
settled. The output is now so great that a relatively small 
percentage of the same added to, or deduced from, what may be 
called the stable demand, sends prices up or down quickly. Makers 
of hematite pig iron are asking 65s., and of common forge and 
foundry iron about 50s, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland iron market is still in a very uncertain and un- 
satisfactory ition. Prices have not changed much during the 
past week, but the fact that makers, as well as merchants, are now 
willing to sell at the best prices they can obtain, has added to the 
general tendency to weakness, and diminished the inclination to do 
business. At the market held at Middlesbrough on Tuesday last, 
makers quoted No. 3 G.M.B. at 41s. 6d. per ton; and it was 
reported that even 41s. 3d. had been accepted for small lots. 
Merchants are not sellers to any great extent just now ; indeed, 
they are inclined rather to buy than to sell, but hesitate till they 
are better able to see what course events are likely to take. It is 
quite certain that, with labour and materials at present prices, 
makers must lose several shillings per ton on all sold at current 
rates, and, unless a change for the better soon supervenes, stringent 
measures will have to be adopted to reduce the cost of production. 
Forge iron has fallen in value to 40s. per ton, and some sellers 
would even take a trifle less. Hematite pig iron, made in the 
Cleveland district, can be bought for 57s. 6d. per ton, f.o.b. 

Warrants are obtainable at 40s. 9d. per ton. The difference 
between the values of Cleveland and Scotch brands is now about 
4s. per ton. This seems to indicate a gradual return to the former 
relative levels of the iron products of the two districts. Cleveland 
smelters may hope once again to send their pig iron to G Ww, 
and to other markets from which they have for some time nD 
driven away by Scotch competition. 

Connal’s stocks are still decreasing at a rapid rate; but the sub- 
stantial additions om to makers’ stocks have counteracted 
any beneficial effect which this circumstance might otherwise have 
had upon the market. The decrease last week at the Middles- 
brough store was 8024 tons; and at their Glasgow one, 10,211 tons. 
The total reduction between the 1st and 19th inst., in both stores, 
amounted to 41,551 tons. 

There is no improvement in thedemand for finished iron, and the 

rospects of producers are far from encouraging. Prices current 

ave been still further reduced, and on Tuesday were about as 
follows:—Common bars, £5 17s. 6d. perton; best bars, £6 7s. 6d.; 
ship plates, £5 15s.; boiler plates, £6 15s.; ship angles, £5 12s. 6d., 
all free on trucks at makers’ works, less 25 per cent. discount. For 
small lots rather higher prices have to be paid. 

The finished steel trade is in no better condition, and prices have 
fallen to £4 17s. 6d. for rails, £6 17s. 6d. for ship plates, and 
£6 10s. for angles. 

Great satisfaction has been given to all connected with the lead- 
ing industries of the North-East Coast by the announcement that 
Mr. William Gray, of West Hartlepool, has received the dignity 
of knighthood. It would be impossible to find a more oe 4 
recipient of such an honour. Sir William Gray was born at Blyt' 
in 1823, and was educated at Bruce’s School, Newcastle-on-Tyne, a 
school kept at one time by the present Dr. Bruce, and at another 
by his father, and which has included among its scholars the late 
Robert Stephenson, Sir G. B. Bruce, Sir Gainsford Bruce, Sir 
Charles Palmer, Dr. Moffatt, and many other well-known names. 
Sir William Gray began business in Hartlepool in 1844 as a draper, 
and, investing his savings in shipping, he gradually became an 
extensive shipowner. In 1863 he commenced shipbuilding in part- 
nership with the late Mr. J. P. Denton, and his career ever since 
has been one of almost uninterrupted He is now chief 
partner in the firm of Wm. Gray and Co., shipbuilders and ship- 
owners; also in the West Hartlepool Steel and aapedbes also in 
the Central Marine Engine Works. He has twice been Mayor of 
Hartlepool, and is now a director of the North-Eastern Railway, 
and a member of Lloyd’s Committee, besides holding various other 
public offices. 

On the 20th inst. a joint meeting of employers and workmen 
connected with the steel trades of the North of England was held 
at Newcastle, to consider a claim on behalf of the former for a 
reduction of wages to the extent of 10 per cent. The chair was 
occupied by Mr. W. Jenkins, general manager of the Consett 
Ironworks. It appeared from statements made that all steel 
products have fallen considerably in value since the commence- 
ment of the year, and that the demand has greatly diminished 
and is lessening daily. In other competing districts reductions 
have already been arranged, and unless the one now proposed was 
accepted, the steelmakers on the North-East Coast would be 
unable to compete in several markets. After protracted discussion 
the proposed reduction was accepted by the workmen’s repre- 
sentatives, on the understanding that it was to come into operation 
on the 2nd of June next. 

The strike at the Consett Ironworks still continues. The number 
of men who are idle is about twelve hundred. The sole grievance 
is that certain men are employed who do not belong to the Union. 
The rest desire the company to compel universal union member- 
ship under pain of dismissal. This the company very naturally 
and properly refuses to do. Hence the strike, which has thrown 
out of work a large number of hands who are totally unconnected 
with the matter in dispute. The conception of liberty in the 
minds of the strikers at Consett seems to i“ that they shall do as 
“z please but their fellow workmen shall not. 

e War-office has applied to the Hartlepool Port and Harbour 
Commissioners for ute contiguous to the Heugh Battery for the 
purpose of altering and enlarging the same. The intention is to 
reconstruct it and arm it with modern ordnance. The Commis- 
sioners, in discussing the application, seemed to favour the idea of 
building an entirely new fort on the Long Sear rocks, rather than 
the enlargement of the existing fort. They decided, however, to 
ask for a copy of the War-office plans before discussing the matter 
—S 

r. Snow, General Secretary of the Blast Furnacemen’s Associa- 
tion, has just returned from Scotland, and reports that a majority 
of men in the iron-producing districts there are in favour of 
restricting the output of pig iron. This is with a view to the 
abolition cf the enormous stock in Connal’s store, which the 
believe to be the cause of the recent fall in values. The Scotc’ 
ironmasters, on the other hand, are said to be in favour of ceasing 
operations on Sundays. This latter expedient was tried carefully 
and with great perseverance in Cleveland many years ago. It was 
eventually abandoned, however, because it was found dangerous to 
shut off the blast for any great length of time. Air got into the 
gas tubes and flues, and explosions resulted. Besides, the inter- 
ruption of the smelting process tended to make bad iron, and 
altogether cessation of work on Sundays was found to be as 
impracticable as it would be on board a ship at sea. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been comparatively quiet this 
week, during which it has only been open three days, business 
Loving been suspended from Wednesday afternoon until next 
Tuesday morning, owing to Queen’s birthday and Whit-Monday 
holidays. A feature in the business of warrants this week has 
been the further decline in our market of Middlesbrough pig iron, 
which, from having lately been considerably above Scotch in price, 





has now fallen about 4s. below it. The result of this change is 
likely to be an increase of imports of Cleveland pigs into Scotland, 
for consumption in our foundries. Since the inning of the 
year these imports have only reached about one-half of the quantity 
received last year, and Scotch store iron has been used instead of 
Cleveland because it was cheaper in price. Should Cleveland 
remain several shillings a ton below Scotch, there is likely to be an 
increased demand for the former. The demand for both Scotch 
and hematite warrants has been poor, and the amount of out- 
side speculation in warrants is now very much restricted. 

The shipments of pig iron from Scotch ports in the past week 
were 9496 tons, against 8642 in the same week of 1889, and the 
total embraced 1185 tons to Germany, 810 to Holland, 625 to 
Australia, 570 to Italy, 270 to Spain and Portugal, 249 to France, 
300 to the United States, 320 to Canada, 210 to China and Japan, 
145 to South America, 146 to Belgium, and 371 to other countries, 
the quantity sent coastwise being 4175 against 3317 tons. 

The current prices of makers’ pig iron are as follows :—Gart- 
sherrie, f.o.b. at Glasgow, No. 1, 62s.; No. 3, 57s. 6d.; Summerlee 
65s, and 58s.; Langloan, 65s. and 58s. 6d.; Coltness, 65s. and 
58s. 6d.; Calder, 68s. and 57s.; Clyde, 61s. 6d. and 55s.; Carnbroe, 
46s. 9d. and 46s, 6d.; Monkland, 45s. 9d. and 45s. 6d.; Govan, 
45s. 9d. and 45s. 6d.; Glengarnock, at Ardrossan, 64s. and 55s. ; 
Dalmellington, 55s. and 54s.; Eglinton, 47s. 6d. and 47s.; Carron, 
at Grangemouth, 69s. and 59s.; Shotts, at Leith, 65s. and 60s. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced locomotives to the value of 
£8000 for Madras, and £16,600 for Aguilas, in ; machinery, 
£5750; sewing machines, £6168 ; steel goods, £13,400; and general 
iron manufactures, £38,100. 

There is a large business being done in the general engineering 
department, the principal houses reporting that they are not 
merely busy at present, but that their prospects are also very 
satisfactory. 

In the malleable iron trade there is no improvement. Some of 
the works are kept going with difficulty four to five days a week ; 
and in cases where they are still to go full time, -— cannot 
anticipate anything but slack business at an early date. Merchants 
have been taking large quantities of bars, to make up their stocks 
for the country term trade upon which they have just entered, and 
from which they are looking for a fair amount of orders, because 
it is generally believed that in the country districts only small 
stocks—or almost no stocks at all—are held. Despite the work 
thus supplied, makers are generally dissatistied with the condition 
of business. As low as £6, less 5 per cent., is said to have been 
accepted for the lowest grade of common bars; but makers as a 
rule quote £6 5s., and the highest grades of bars are not below £7, 
less 5 per cent. Sheets continue at £9, and hoopsare £8 ; but the 
makers of nail rods have at length submitted to a reduction of 10s., 
and now quote £8 5s. 

The steel makers report that there are inquiries in the market for 
a iderable t of miscellaneous work, including materials 
for wagons and for shipbuilding ; but only in a few instances do 
these inquiries result in actual business. The best makers main- 
tain the price of last week, quoting angles at £6 15s.; ship plates, 
£7 10s.; boiler plates, £8 10s.; and bars, £8 ; all less 5 per cent. 
discount for delivery in Glasgow district. 

With reference to the coal trade, the demand for main coals has 
been quiet in consequence of the backward inquiry for Mediter- 
ranean ports, and this quality of coal is down 3d. per ton. Ell 
coal is steady, being in brisk request for shipment to Baltic and 
continental ports. Steam coals are a little more plentiful. Splint 
coals are in less pressing demand owing to the slackness at the 
ironworks, but the supply is not so full on account of the colliers 
restricting the output to prevent, if possible, a fall in the wages, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE notice given on the lst of May by the enginemen, stokers, 
&c., of the collieries of South Wales and Monmouthshire will expire 
on the 3lst inst., and some fear has been expressed that the 
flourishing condition of things existing in the coal trade of Wales 
is to receive an unfortunate check. In any case this view seems 
—— as the notice is illegal. Should any stop be 

rought about, colliery owners will be forced to adopt the same 
course with their enginemen as with their winding engines—to have 
a pair of each in case of a breakdown of the other. In some 
collieries supplemented hands will doubtless be found, should there 
be an ill-advised strike. The coal trade has been very firm of late, 
and the demand for steam in particular well sustained. 

Monday, Penarth Dock, which has suffered a good deal since 
the start of Barry, was quite full of shipping; in fact, the Bute 
Docks, Penarth, and Barry were all full, quite fulfilling the 
prophecy of one of the promoters of the Barry Dock, * that there 
would be work enough for all.” 

It is understood that the applications for Ferndale shares have 
been in excess. There is some degree of interest awakened as to 
the name of other ccllieries that are to be floated. At present 
there are active movements going on, but they are not yet brought 
toahead. Twoare announced this week, onein Wales, principally 
—— by Cardiff men—The Pen Rhys Company, capital £5000 
—which includes Mr. John Guthrie, and the other in Gloucester- 
shire about four to five miles from Bristol—the Siston mood 
Company, capital £10,000. Speculation is rife about the Wels 
collieries, and very prominent places are named. There is also an 
intention, I hear, to float a large ironworks. 

The decline in pig iron has told grievously upon some works 
which made it a staple. The price now is about the cost. 

Prices of best steam fluctuate a little, one day being 3d. down, 
and the next an improvement. Mid-week the prices were as 
follows :—Best steam, 14s. 6d. to 15s.; seconds, 13s. 6d. to 14s., 
including Monmouthshire, though the price generally for this is 
13s. t small commands as much as 9s., and in some cases 
sales have been made at 9s. 3d. Best house is in demand at 14s.; 
seconds, 12s,; small, 12s, House coal during the last week has 
looked up. 

The well known house coal colliery, the Aberbeeg, will be 
brought to the hammer this week. This is a fine property, and 
if taken by a powerful company will figure more prominently than 
it has done. The time is regarded as favourable for bringing 
various industries into the market. Amongst these is Mwyndy 
ore works, hematite. The Llanh ore works, which have not 
been worked for fifteen years, are to be re-started. 

The scare caused by the strike at Bilbao has caused attention to 
be turned to our own hematite, and to the Forest of Dean and 
Cumberland mines. It is not generally known that it was from 
Whitehaven, Anthony Hill, whose bar iron was splendid, obtained 

lar consignments, which were too rich to worked up by 
themselves, but mixed well with Welsh ore. 

The latest news is that the Bilbao difficulty is over. Several 
cargoes have come in this week, and prices are tolerably firm at 
14s, 6d. to 15s. 

The steel trade is certainly better, and bar and rails are more 
inquired for, though prices appear to have got intoa rut. Buyers 
say that ironmasters can afford to sell at present prices for a time 
at least, as they have had a good run. Pig iron was quoted on 
’Change, Swansea, this week at 44s. 11d., and the lowest 44s. 84d.; 
Middlesbrough, 40s. 9.; Bessemer bar, £5 2s. 6d. to £5 10s.; 
Siemens best, £5 17s. 6d.; Welsh bar from £6 5s.; rails from 
£5 2s, 6d. to £6 2s, 6d., according to section. 

There has been a good deal of business done this week in the 
tin-plate trade. The exports last week from Swansea were amongst 
the largest, and a large quantity was also sent from Newport, 
Mon., to Bristol. From Swansea the shipment of tin-plates was 
83,000 boxes, and the receipts from works 43,000. This told 
strongly upon stocks, which are now down to 236,000 boxes, in 
round numbers, Good orders were booked this week. The fall in 


prices of steel bar has been a boon to tin-plate workers, and 





—————— 
prospects are now encouraging, notwithstandi : 
ag mill is contemplated in America, oma Reade lange i 
8s, to 188, 3d.; Bessemers, 13s. 3d. to 13s, 6d.; Siemon 19k 
to 14s,; wasters, 6d. to 1s, less than primes, Block tin i e 
at £04 be, to £04 Ide, * quoted 
‘or patent fuel the demand is moderate] ; 
Swansea are 14s, 6d. to 14s. 9d. __Pitwood is ‘a Seman a 
—- cargoes have come in from France, principally to Cardiff 
The Lycia—Cunard liner—is at Newport for repairs after y hi 
= — fd — bs hy hem 100 passengers ; teomee 
; and sixty bands ; and is the largest steam: r : 
this port. , hal er ever docked at 
fine steam screw tug was launched from the yard of Laur; 
and Co., Newport, this week, for the executor af 
Walker,’ om ; Ge , $ of the late Mr, 
Vewport has despatc some large rail cargoes this week - 
of 1280 tons for Buenos Ayres, another 2633 riya alls i 
There is a certain amount of uneasy feeling in railway circ} 
about the attitude of the men. The demands of the Taff Valem . 
are in particular exorbitant. The counter offer is. fair, iad 
I note one fact that points to future connection between th 
Taff and the Swansea and Rhondda Railway, It is announced 
that on June 12th the Taff directorate will meet to propose a Bil 
to — the Rhondda and Swansea Bay to construct new rail 
ways, &c. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

Ir no great activity can be reported this week regarding the 
general iron business, there is at least this to be said, that in spite 
of the continued disturbances and losses occasioned by strikes in 
nearly every branch of industry and in almost every part of the 
country, and in spite of the reduction of prices, agreed upon by 
some syndicates and leading firms, there is no downward tendloner 
but rather a quiet position, as if watching further movements, “ 

In the Silesian district no change has taken place in the healthy 
employment of the blast furnaces. The reduction of bars from 
M. 210 to M. 190, agreed upon by the German Wrought Iron 
syndicate, is naturally of some influence on the Silesian works: 
but makers are anticipating an improvement in business within g 
week or two. 

The unsatisfactory situation of the Austro-Hungarian iron 
market has in no wise changed since last week. Prices for bars 
castings, plates and sheets, &c., are firmly maintained by the 
works; but there is not the slightest animation among buyers 
and even in the engineering and connected branches only avery 
small demand is coming forward. The reduction on the German 
iron markets has so far influenced the Austrian business, as the 
general tone has become much more reserved. In the Horowitz 
district the nailsmiths have demanded and received 30 per cent. 
advance in wages. Official statements for 1889 show an increase in 
the production of pig iron of 15 per cent., and in bars 10 per cent., 
against last year. 

Business on the French iron market is, on the whole, satisfactory, 
Prices have been slightly decreased. Forge pig is noted at present 
70f. Inthe Haute-Marne district orders fur bars are coming in 
rather slowly; No. 2 is quoted 200f. to 205f. The foundries are 
only moderately employed, and some works have been forced to 
limit production, 

A continued absence of any improvement has still to be reported 
respecting the Belgian iron industry. There is almost a total 
absence of demand for all sorts of raw and manufactured material, 
girders perhaps excepted. Almost all the rolling mills are working 
four or tive days per week only, and in the Charleroi district one 
blast furnace has been blown out. Still, thirty-two out of forty- 
eight furnaces are in full blow, producing 79,650 t., against 
76,950 t. in the previous year. The total production in 1889 was 
847,260 t., against 826,850 t. the year before; and 755,781 t. in 
1887. The production of finished iron was, for the last three 
years :—620,054 t., 547,818 t., and 534,056 t. The production of 
steel was in 1889, 236,186 t.; in 1888, 185,417 t.: and in 1887, 
191,445 t. Present quotations for pig iron are, on an average, 10f. 
lower than in March. Thus, Charleroi forge pig, for instance, has 
been reduced from 105f. to 80f.; bars, No. 1, which were sold at 
180f. in March, are now noted 160f., and so on. 

Girders stand at 162°50f. for inland and abroad; plates and 
sheets 180f. te 220f.; steel rails, f.o.b, Antwerp, 150f. to 155f. The 
following figures will show Belgian trade during the first quarter 
compared to that of last year :— 





Import. Export. 

1890. 1889. 1890. 1889, 
Iron ores 877,669 .. 410,370t. .. 47,870 .. 24,424t. 
Cast steel .. 2,136 .. 284t. .. 191 .. 1,208t. 
Steel rails ..... 393 1ltt. .. 16,461 .. 16,032t. 
Wrought steel . 1,118 O70t. .. 9,586 .. 5,122. 
i. are 76,187 .. 71,578t. .. 2,065 .. 1,620t. 
Scrap .. we 6,548 6,624t. .. 4,040 ..  1,425t. 
ae os ¢ oe 88st. .. 590. 1,255t. 
Iron rails |... |. 87... «4. 22,082 5. 1, e2t. 
Plates and sheets 698 . 452t. .. 10,615 .. 11,874t. 
Bars and angles 2,007 .. 4,506t. .. 44,885 .. 56,105t. 
DPT eE as on” 2s 182 .. 106t. .. 2,050 3,030t. 
gt no » 9845... 1,875t. .. 14.607 .. 11,419. 


The Belgian Steelworks, Ongréec, is said to have received an 
order for 4000t. steel rails for the line Jaffa to Jerusalem. 

In spite of the lowered prices, there is still no practical improve- 
ment perceptible on the Rhenish-Westphalian iron market. Busi- 
ness is, on the whole, extremely slow ; demand is very limited in 
all branches. The Siegerland iron ore trade has also been affected 
by the general stillness of the market, and there is a decided 
easing down in prices. In pig iron there is, as before, only the 
most limited business doing. The prevailing tone is one of quiet 
expectation. Regarding the different sorts of pig iron, nothing 
can be added to what has been told in last report. The finished 
iron trade remains in a more or less depressed state. Bars con- 
tinue only in the slowest possible demand, for abroad there is 
scarcely any business offering. This year’s spring business may be 
said to have brought the works considerable disappointment. In 
girders there is still a pretty lively business doing, prices having 
remained as before. Last week’s inquiry for hoops left much to be 
desired, but a revival of this branch is generally looked forward to. 
In the meantime, strong efforts are being made to regain a place 
on foreign markets. In the plate and sheet trade no alteration 
has taken place, nor can any improvement be reported of the 
wire and wire eel mcg ea oe and — — -_ 
com tively ing, in good employment. e same holds for 
the Segoe fastactin. Steel rails were offered lowest at M. 160 p.t. 
at a late tendering. * 

As usual about this time of the year, changes and additional 
facilities for travelling on the ge continental railway lines 
are announced for the Ist of June. e route Berlin-Rome will, 
from that date, take 3 hours 30 minutes less time. ; 

The manufacturers of those peculiar white, porous, light bricks, 
made of a substance met with only in the basin of Neuwied, on the 
Rhine, and considered alluvial—therefore called Schwemmstein— 
will send a ship loaded with their article to England, to try and 
introduce it on the English market. : 

While there have of late been serious complaints of the higher 
public schools—Gymnasien—in this country being, particularly in 
the first classes, excessively frequented by Jewish pupils, and also 
of the great number of Jewish masters being employed, there is @ 
rumourspreading again of a quiet movement going onin Jewish circles 
to unite their Sabbath with the Christian Sunday. Both business 
and social reasons of importance are said to be urged in favour of 
the proposal. But, however far advanced in their opinions some 
of the educated Israelites may be, and however Leenly alive the 
whole race to the advantages in view for them, it can hardly be 
believed that the majority cf the ancient persuasion can be brought 
to sanction so fundamental an innovation. 
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NEW COMPANIES. 
Tae following companies have just been regis- 





»otroleum Exploration Syndicate, Limited, 


.. snydicate was registered on the 10th inst., 
ba capital of £10,000, in £1 shares, to acquire 
pe ds, concessions, mining and oil rights, and real 
- personal property in South Africa and to 


tered :— 
African I 


carry ov business as oil merchants. e su 
seribers are :— 8 ' 
idge, 19, Sussex-strect, Poplar, clerk 1 
. Laie Karl's Court-ro# os 02 se 00 1 
A. Burnie, 165, Fenchurch-street, solicitor .. 1 
7 J, Allen, 6, Stafford-road, Brixton ; 1 
Hi. Bull, 12, Effingham-street .. «. .. 1 
Wm. Young, 7; Vicarage-road, Camberwell .. 1 


4, W. Heron Maxwell, 56, St. James's-street, 
““s w., secretary toa company =. +. ee os 

There are not to be less than three nor more 
than five directors ; the subscribers are to appoint 
the first; qualification, 100 shares ; remuneration, 
a divisible sum equal to £10 per cent. of the net 
per 04 but not to exceed £1500 in any one year. 
Solicitors, Messrs. Bonner, Wright, and Co., 165, 
Fenchurch-street. 


Bisoe Tin Smelting aud Arsenic Company, 
Limited. 

This company was registered on the 14th inst., 
with a capital of £50,000, in £1 shares, whereof 
975 are founders’ shares, the latter to be entitled 
toa moiety of all profits of each year above 10 
per cent, The company proposes to sell, smelt 
and render merchantable tin or other ores, an 
for such purposes to adopt an unregistered agree- 
ment with Francis Oats, Roderick Mackay, Thos, 
Pryor, and W. J. Trythall. ‘The subscribers are: 


Shares. 
J.T. W. Thompson, 2, Torrington-square .. .. 1 
T. G. Hickson, 20, The Crescent, Wandsworth .. 1 
W. H. Walker, Newcomen-strect, Finchley.. 1 
R. Milne, 53, Florence-road, Stroud- reen ., 1 
D. Ferguson, %, Alexandra-road, N.W. .. 1 
F. L. Beard, 44, Welbeck-street, W. ae 1 
N, G. Paternon, 19, Bedford-row, Tottenham 1 


The number of directors is not to be less than 
four, nor more than seven; the subscribers are to 
appoint the first; qualification, 300 ordinary 
shares; remuneration, a sum not exceeding £500 
per annum, Registered office, 3, Lothbury. 





British and Foreign Refrigerating Company, 
Tmited. 

This company was registered on the 12th inst., 
with a capital of £50,000, in £1 shares, to adopt 
an unregistered agreement of 29th ult. with 
Pierre Lecomte, for the purchase of Garden's 
patented system of refrigation, and for taking a 
ion of premises in Upper Ogle-street, Middlesex. 
The subscribers are :— 

Shares. 

*W. 8. Simpson, 10, Old Jewry-chambers, engi 
‘oun Cah, 8, Belleville, Wandsworth, chef .. 1 
C. Hascall, 88, St. Stephen'’s-chambers, Telegraph- 

street 5) On a er eT a oe 
F. W. Mackie, 30, St. Stephen's-chambers .. 
*P. Lecomte, 408, Fulham-road.. ..  .. .. . 
L. Rache, 34, Duke-street, Adelphi, importer of 

WOOD ks ee sa as fe) se i6e se: es 
*G, H. Leane, 21, Queen Anne's-gate, 8.W... .. 1 

The subscribers denoted by an asterisk are the 
first directors; qualification for subsequent 
directors, fifty shares. Most of the regulations 
of Table A apply. Solicitor, Mr. A. Haines, 21, 
Hart-street, Bloomsbury. 


rr) 





Mackies, Limited, 

This company was registered on the 10th inst., 
with a capital of £20,000, in £5 shares, to acquire 
the business of J. and J. Mackie, mechanical 
engineers, of Reading. The first subscribers 


are:— 

Shares. 
*E. G, J, Jesse, Castle Hill House, Reading. . 1 
*G. W. Webb, Reading, architect .. .. .. 1 
J. Mackie, Reading oo 4a 6 te 1 
J. B. Mackie, Reading.. .. .. .. « 1 
*D. Mackie, 5, Drapers’-gardens .. .. 1 
A. Tabor, #, Bush-lane, E.C., solicitor .. 1 
E, Turner, 50, Kennington Park-road 1 


The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk; qualification, 
£100 in shares. Solicitors, Messrs, Tabor and 
Williams, 9, Bush-lane. 





Planing Saw Company, Limited, 
7 pany, 


This company was registered on the 14th inst., 
with a capital of £50,000, in £1 shares, to acquire, 
work, and develope the invention of Joseph Elton 
Bott relating to improvements in circular saws. 
The subscribers are :— 


Shares. 
R. C. Andrews, 4, Erlam-road, 8.E., clerk .. .. 1 
M. H. Moulton, 10, Horsell-road, Highbury, clerk 1 
G. F, Grounds, 115, High-road, Lee, clerk .. .. 1 
H. E. Warner, Hopton-road, Streatham Commor 1 


W. A. Pittman, 7, St. Helen’s-gardens, North 


aE RA ar ee 1 
J. sone, 34, Bowman's-buildings, Edgware- 

roa aT ae ee eee ee 1 
A. Shield, 40, Norfolk-street, Strand .. .. .. 1 


The number of directors is not to be less than 
three, nor more than nine; qualification, £100 
in shares; the subscribers are to appoint the first ; 
remuneration, £50 per annum each. Solicitors, 
Messrs, Slaughter and May, 18, Austin Friars, 





Metropolitan Cement and Brick Works, Limited. 


‘This company was registered on the 13th inst., 
with a capital of £10,000, in £1 shares, to carry 
on business as cement and brick manufacturers, 
The subscribers are :— : 

Shares. 


, East Dulwich, 
GH Taperel, Harewood, Chingford 1) 1! 
F. Wingrove, 8, St. Paul's-crescent, N., commis- 


1 
1 
i raies ne Se One eee ee ae ee ee 1 
= Emery Fuller, 18 and 15, Leadenhall-buildings — 1 
1 
1 


H. Tapp, M.E., 20, Bucklersbur 
¥. Mortleman, 71, Fenwick- 
Tr 


Browne, 16, Craighmillar-road, Edinburgh, 
, medical practitioner.. .. 06.0.2 se ee ee 
G.R, Poole, 17, Brooke-road, Wood Green .. 

Registered without special articles, Solicitor, 
Mr. Kenneth Powles, 5, Guildhall-chambets, 





Kingston Machinists’ Company, Limited. 
This company was registered on the 12th inst., 
with a capital of £30,000, in £5 shares, to acquire 
the cycle manufacturing business carried on by 


Taffinder and Co., at Hull, Lincoln, Cleethorpes, 
and Bridlington Quay, the purchase being regu- 
lated by an unregistered agreement of 5th ult. 
The subscribers are :— 

Shares. 
Edward Bell, Preston, near Hull, clerk... ae 1 
H. Spragg, Hedon, DR ge - che 06. dex sor 1 
J.L. Marshall, 9, Windsor-street, Hull, machinist 1 
Wm Shaw, 86, Goodwin-street, Hull, fitter... .. 1 
F. F. Gilis, Hedon, Hull, clerk... .. .. .. 1 
L. W. Low, 3, Cholmley-street, Hull, clerk 2 521 
F. H. Quine, 78, Clarendon-street, Hull, clerk .. 1 


The number of directors is not to be less than 
three nor more than nine; qualification, twenty 
shares; the first are E, Robson, R. Simpson, 
G, Doughty, T. laffinder, Wesley Clegg, J. Haeys, 
and J, Charlesworth; remuneration, £40 per 
annum each, with £20 additional for the chair- 
man, Solicitor, Mr. W. Rawlins, 52, Queen 
Victoria-street. 





Fitch Type Writer, Limited. 


This company was registered on the 12th inst., 
with a capital of £150,000, in £1 shares, of which 
48,500 are preference, 100,000 are ordinary, and 
1500 are founders’ shares. The company pro- 
poses to adopt an agreement—unregistered— 
entered into with Eugéne Fitch and the Patents 
Mining and Financial Trust, Limited, particulars 
of which are not specified in the registered docu- 
ments, The subscribers are :— 


Shares. 
Eugene Fitch, Hotel Victoria .. .. .. 2... 1 
M. J. Burn, 11, Old Broad-street, solicitor ..  .. 1 
C. Luff, Godalining, cashier .. .. .. .. .. 1 
T. Jones, 212, B dary-road, Walthamstow, 
SE er ke a ee 1 
P. a ance 2, Florence Cottages, New Cross, 
cler 





C. A. Anderson, Streatham, law student .. .. 1 
T. W. Smith, 3, R t-road, Acton, solicitor. . 1 

The number of directors is not to be less than 
three, nor more than nine; the subscribers are 
to appoint the first; qualification, 300 shares; 
remuneration, £1500 per annum, divisible. Soli- 
citors, Messrs. Burn and Berridge, 11, Old 
Broad-street. 











TENDERS. 


HUMBERSTONE, LEICESTER. 


List of tenders for the ray of ten roads 
in New Humberstone, for the Billesdon Union 
Rural Sanitary Authority; Mr. William F. Ault, 
surveyor, North Evington :— 


a ye 5 
Mr. T. Gibbins, Leicester .. .. .. .. 
Messrs. S. and E. Bentley, Leicester 


2a4 
3925 16 9 
3931 


0 
Dee “a2 2% es | us 8945 0 0 
Mr. Geo. Law, Kidderminster 4027 0 0 
Mr. J. Mason, Humberstone 4030 0 0 
Mr. T. Philbrick, Leicester .. .. .. .. 4061 0 0 
Messrs. Hutchinson and Son, Leicester .. 4109 0 0 
Mr. W. Cordon, Nottingham ab 4136 0 0 
Mr. J. Lea, Leicester .. 4190 0 0 
Mr. W. T. Hall, Rugby .. 4925 0 0 
00 


Messrs. Stirling an Swann, Manchester. . 5000 
List of tenders for the construction of surface 
water drains, connections, &c., for the Billesdon 
Union Rural Sanitary Authority; Mr. J. 
Everard, M. Inst. C.E., engineer, Leicester :— 


©. hy me 
Mr. Geo. Law, Kidderminster 1315 0 0 
Mr. T. Philbrick, Leicester ‘iat cs DO oe 
Messrs. 8S. and E. Bentley, Leicester 
|S Url CU 
Mr. W. Toma, Derby .. .. _.. « «s 106% & 4 
Messrs. Botterill and Co., London .. .. 1661 0 0 
Messrs, Stirling aud Swann, Manchester.. 2563 0 0 





MAIN SEWERS AT CRICCIETH. 


List of tenders for the extension of main 
sewers, and works connected therewith, at Cric- 
cieth; Mr. Thomas Roberts, Assoc. M. Inst. C.E., 
engineer :— 


£s. d. 

Mr. D. M. Roberts, Pentrerfelin.. .. .. 883 5 4 
Mr. Hugh Roberts Groeslon, Carnarvon .. 328 17 0 
Mr. Humphrey Thomas, Criccieth .. .. 304 7 9 
Mr. William Thomas, Liverpool (accepted) 297 14 0 
Engineer's estimate .. .. .. .. 802 0 0 








Iron Bounties IN CaNaDA.—The Dominion 
Parliament has agreed to a proposal, submitted 
by the Government, for an increase in the 
bounties that are at present paid upon pig iron 
manufactured in Canada, with a view to further 
encourage the industry. In 1883 a bounty of 
ldol. 50c. per ton (of 20001Ib.) was granted for 
three years, and 1 dol, per ton for another three 
years afterwards. The bounty of 1 dol. 50c. was, 

owever, renewed in 1886, the Idol. per ton 
being made to apply from 1889 to 1892. Under 
the new arrangement the present bounty will 
continue until 1892, but from that year it will be 
increased to 2dols. per ton for a period of years, 


SMOKE ABATEMENT.—On Wednesday a public 
meeting was held at the Mansion House “to pro- 
mote the national work undertaken by the com- 
mittee for testing smoke-preventing appliances.” 
The Lord Mayor presided, sup by Lord 
Derby, Lord Howard of Glossop, Ear] Fitzwilliam, 
Sir F. Abel, Sir H. Roscoe, M.P., and Sir Douglas 
Galton. Mr. A. E. Fletcher, her Majesty's Chief 
Inspector of Alkali Works, and chairman of the 
Executive of the Committee for Testing Smoke- 
preventing Appliances, said the committee did not 
wish to recommend any particular appliance, nor 
did they stand forward as inventors. Lord Derby 
then proposed a resolution oo po the objects 
of the committee, as stated. He thought that 
the diminution of smoke and its necessary accom- 
paniment dirt was a matter which concerned 
every one, except those who were fortunate 
enough to live away from great towns. Indiffer- 
ence was the real difficulty which they had to 
encounter, but in England anything which came 
to be recognised as a want was eventually sup- 
plied. On the motion of Sir — 2 
seconded by Earl Fitzwilliam, and supported by 
Alderman Bowes (Salford), a resolution was next 
passed in favour of raising a fund to meet the 
expenses of the work, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

12th May, 1890. 

7331. Bicycies, &c., J. Walker, Leicester. 

7332. Wueexs for Cycies, &c., J. Jackson and P. A. 
Martin, Birmingham. 

7333. Sasn and CasEmENT Window, W. Phillips, Leeds. 

7334. Piston-rops and Vatves of Enoines, C. T. 
Phillips and R. Archer, Leeds. 

7335. Incawpescent Licutinc, G. M. Cruikshank.— 
(J. C. Reissig, Argentine Republic; P. F. Macallum, 
Scotluud ; and J. Landin, Sweden. 

7336. CLocks and Wartcues, J. W. Wignall, London. 

7337. STARTING and Stoprine Tramcars, B. F. Cocker, 
Sheffield. 

7338. Foroinc Suarts, W. Leach and 8. W. Wilkinson, 
Sheffield. 

7339. Rops and Eyes for Stair Carvers, C. R. Hling- 
worth, sley. 

7340. Srrarers for Wire Fencine, F. Keep.—(7. and 
S. Morrin, New Zealand.) 

7341. SrRETCHING and SHapinc Trousers, M. Carmody, 
Workington. 

7342. Venticatinc Buiipines, &c., W. G. R. A. Cox, 
Newcastle-on-Tyne. 

7343, Firtine and VeNnTILATING Hats, J. R. Willoughby, 
London. 

7344. ComprnaTion Brace and Purss, 8. Bunting, Bir- 
mingham. 

7345. ConVERTIBLE Carb TaBLE, J. Swithenbank, jun., 
Bradford. 

7346. WHEELS of VeLocipeDes, M. Wuodhead, P. Angois, 
and F, Bowden, Nottingham. 

7347. VeLocirepes, T. Burton, Rawtenstall. 

7348. Meratuic Articies, J. F. Bennett and E. P. 
Hides, Sheffield. 

7349. Nut Locks, 8; Alley, Glasgow. 

7350. Makine Certain Nalts, &c., P. A. Martin, Bir- 
mit “ 

7351. “Dearne Suort Patrerns, P. Hutchinson, 


ord. 

ee Dress Patrerns, P. Hutchinson, 

ord. 

7353. Automatic Macuiygs, H. C. Braun and A. Ford- 
Lloyd, London. 

bg Make Taste, &c., Covertnos, ¥. Ford, Lewis- 
nam, 

7855, ComBiNATICN SHAMPOOING APPARATUS, A. Brad- 
gate, London. 

7856. Patrern for Lapies’ Garments, E. D. Smith, 
London. 

7357. Brake Gear for VeLocirepes, &c., 8, L. Broom, 


7352. 
B 


mdon. 

7358. _— Piece for Packixc R1nos, W. A. Green- 

mdon. 

7359. Lusricators, F, Westwood, Birmingham. 

7360. Fixinc Sash Corps to Wixpow Sasues, G. H. 
Evans, London. 

7361. FILTERING MacuINERyY, E. Martin, Hamper Mills, 
near Watford. 

7362. ADVERTISEMENTS, C. Tomlinson and W. Heppell, 
London. 

7363. Grinpinc, &c., State, L. Gebelein, London. 

7364. Dentat Firtines, C. R. Bonne.—(C. Thalmann, 
Germany.) 

7365. CLamp, C. R. Bonne.—(J. H. Ziegler, Germany.) 

7366. Drivinc WuHeEets for Enoinges, &c., 8. H. Webb 
London. 

7367. Rerarsinc Currs, &c., in Position, A. Turner, 
London. 

7368. Drivinc Gear for Macuines for ScruBBING the 
InTERIOR of Casks, J. W. and A. F. Flower and 
J. R. Cousins, London. 

7369, — Bar Kyittinc Macurnes, H. Kiddier, 

ndon. 

7370. Cuicpren’s TaBLe Trays, C. L. Wagandt, 
London. 

7371. Raitway Cnatr, C. Wood, London. 

7372. Lusricatinc Bearines, T. Brokas and 8. Irving, 
London. 

7373. Evectric Switcues, G. 8. Hooker, London. 

7374. Suretps for use in TuNNELLING, J. J. Nobbs, 
London. 

7375. Auromatic STEAM Governors, T. Saint, London. 

7376. AppRess LaBeELs, R. T. Turnbull, London. 

7377. Rotts for Ro.urne Hay, O. Imray.—(C. Spiegel, 
Russia.) 

7378. Evecrrica Switcnes, A. Briill, London. 

7379. GaRMENT for Protectinc the Tuicus, G. W. 
Mayer, London. 

7380. Toys, H. H. Lake.-+(W. V. 
States.) 

7381. Steam Enornes, C. Wells, London. 

7382. Brakes for Venicies, G. Vacherat, London. 

7383, Batrery ELement, F. N. Levsen, London. 

7384. Pittar, &c., Boxes, J. Jaquesand W. Linghorn, 
London. 

7385. THRASHING Macuines, F. H. Livens, London. 

7386. Sprina Motors, A. J. Boult.—(J. G. E. Reichard, 
Germany.) 

7387. Cuimney Ports or Cows, A. J. Boult.—(C. Gotts- 
mann, Germany.) 

7388. Invectors, W. P. Thompson.—(L. Schutte, 
United States.) 

7389. DecorticaTion of Jute, J. Longmore and W. L. 

Watson, London. 

7390. DecorticaTion of Jure, J. Longmore and W. L. 
Watson, London. 

7391. ee W. P. Thompson.—(L. Schutte, United 
States. 

7392. Drawine Buocks or Frames, A. J. Boult.—(E. 
Knappe, Germany.) 

7393. MANUFACTURE of CARDIGAN JackETs, W. Lang- 
ham, London. 





Snyder, United 


18th May, 1890. 


7394. ScarF and Necktie Cups, J. Davies, London. 
7395. Latue Toots, G. Ligowsky, London. 
7396. FoLtpinc EYEGLAssEs and SPECTACLES, G. Spiller, 


mdon. 
= Lusricatinc Steam Enornes, &c., A. C. Pain, 


mn. 

7398. Currine the Pitz of Wet Pie Fasrics, O. Drey, 
Manchester. 

7399. Heatinc by Macnyetism and Evectricity, R. 
Kennedy, Kilmarnock. 

7400. Srockrnes and Socks, G. F. Sturgess, Leicester. 

7401. FLorat Decoration for SILVERED PLATE GLass, 
M. E. Webb, Dartford. 

7402. Vent Pec for Casks, F. C. Port, R. J. E. Wiss, 
and E, J. Plummer, London. 

7403, TYPE-SETTING MAcHINEs, J. Y. Johnson.—(J. W. 
404 “Atnare Tea, Se. k. M. D. Knott, Stal idge. 

7404, AERATED Tea, &c., E. M. D. Kno ybridge. 

7405. Stoprers for Borrirs, F. Fidler, Sheffield. 

7406. Moutpinc and Pressing Bricks, &c., W. West, 

8. 


7407. Crusuinc M111s, F. A. Huntington, London. 

7408. Tires of Bicycves, &c., H. T. Martin, Glasgow. 

7409. Music Lear-rurninc, I. Vaukonowski and J. 
Allberrey, London. 

7410. SareE Winpow Fastenine, C. and E. Woodliff, 
Newport. 

7411. Licut Ticut DeveLopine Dish for PHoroGRAPHIC 
Purposes, H. M. Hastings, London. 

7412. Stream and other PrRessuRE Gavuces, E. Outram, 
Liverpoo! 

7413. Kickers, applicable to Boots and SHogs, &c., B. 
Bloomer, Stourbridge. 

7414. Groves, W. Ellicott and E. Harris, Launceston. 

7415. Repucinc the Weicnr of Bicycies, &c., H 

Gibson, North Shields. 

7416. Door Harpies, T. Kennedy and W. Wright, 
Plymouth, 





7417. Ruters, W. B. Brooker, Bootle-cum-Linacre. 

7418. Sirtinc AsHpan. G. Stubbs, Wimbledon. 

7419. Crry and Town Reruse Destructor, W. Walk- 
ington, Leeds. 

7420. Coke's Puoro-meter, A. Coke, Bristol. 

7421. Propucinc a New Hyproxy-quinone, R. Holli- 
day, London. 

7422. Prorectine an Evecrricat Circuit, F. Bryan, 


mdon. 
7423. Preparing Tareap for Sewinc, W. Peters, 
London. 


7424. Automatic Screw CUTTING Digs, G. Ligowsky, 
London, 
7425. ALTERNATING ELecTRIC CurRENTS, M. 8. Conly, 
ni 


7426. Vacuum Pumps, H. H. Lake.—(J. Patten Manu- 
facturing Co., United States.) 

7417. Brick Makino Macuines, R. Knickerbocker, 
London. 

7428. THERMOMETER for Bakinc Purposes, J. Gobel, 
London. 

7429. GkinpInc Macuines, G. Ligowsky, London. 

7430. Boxes, J. H. Hartridge, London. 

7431. SinkinG Swarts, R. P. Rothwell, London. 

7432. Raitway Switcues, L. M. Garfield, London. 

7433. TELEPHONES, W. Vogel and G. G. Calkins, 
London. 

7434. Sewer Traps, A. C. Bowerman, Canada. 

7435. Horsesuors, E. Deruelle, London. 

7436. Switcnes for ELecrric Currents, B. Dukes.— 
(C. F. R. Bosse, Germany.) 

7437. a for Sewine, &c., Fasrics, W. Campion, 

mdon. 

7438. Prorecrion from Licurnine, T. A. Garrett and 
W. Lucas, London. 

7439. Wickets, C. H. Hamilton, London. 

7440. Raitway Ties, &c., A. J. Boult.—(L. Wallace, 
United States.) 

7441. Fasteners for Bacs, W. P. Thompson.—(A. 
Merzhach, Germany.) 

7442. Rotary Enorngs, J. Greenbough, Liverpool. 

7443. Deracuinc Bae Fasteniyos, G. Campus, Liver- 


pool. 

7444. Gatvanic Batrerigs, A. Million and P. Bony, 
London. 

7445. Hotpers for SusPpenDED GLasses, P. Neumann, 
London. 

7446. Apparatus for Use in ARTILLERY PRACTICE, 
C. B. Levita, London. 

7447. Rotary Proor-PRintinG Presses, H. H. Lake.— 
(C. B. Cottrell, United States.) 

7448. LorGNETTEs and such like LystruMENTS, J. Green, 
London. 

7449. Raitway Trucks or Wacons, T. Watkins, 

on. 

7450. KeyHoLe Priates, J. T. Garratt and H. W. 
Knight, London. . 

7451. Winpasses for AGRICULTURAL PuRPOsES, J. 
Braby, London. 

7452. THEovouites, J. T. Whish, London. 

7453. PHOTOGRAPHING by means of ORGANIC Com- 
pounps, A. G. Green, C. F. Gross, and E. J. Bevan, 
London. 

7454. Roap-MAKING Macuings, M. G. Bunnell, London. 

7455. Justiryinc Macurines, G. A. Goodson, London. 

7456. AppLyinGc Exectricity for WATER PRESSURE, 
A. de Brouchere and L. Anspach, London. 

7457. PorTaBLe or other Buiipincs, R. Stewart, 

mdon. 

7458. Banp Saw Macuinz, J. H. Landis, London. 

7459. Casinc for FLEx1BLE Suarts, F. Schoff, London. 

7460. Fencine, R. Stevens, London. 

7461. ANNEALING of Merats, H. H. Lake.—(The 
Russell and Ervin Manuysacturing Company, United 
States.) 

7462. Brackets, &c., for INK Weis, W. Lumley, 

mdon. 

7463. Iron or Stree, ENAMELLED Barus, P. Haden, 
London. 

7464. AmaLcamator, W. J. Smuts.—(J. Cronoun, W. 
Hicks, and J. Laitz, Transvaal.) 

7465. TELEPHONE Excuances, J. E. Kingsbury.—(The 
Western Electric Company, United States.) 

7466. FLuswinc Apparatus for WaTER-cLOsETs, W. 
Wittorf, London. 

7467. Liquips for Skix-creansinc, T. K. Ferguson, 
London. 

7468. VENTILATING MILK CuvuRNs, &c., R. W. Walker, 

ndon. 


14th May, 1890. 


7469, Fisn Hooks, J. Tovey, Birmingham. 

7470. Packine for SrurFinc-BoxeEs, R. Baird, Glasgow. 

—— and Watca Sprincs, J. E. Wallis, Basing- 
stoke. 

7472. JacQuARD Macuines, J. Sugden and W. Hard- 
aker, Halifax. 

7473. ELectric IncanpEsceNt Lamps, W. B. Sayers, 
London. 

7474. Cricket and Tennis Bats, A. J. Altman, 
London. 

Grapinc and Ditrcainc Macuines, W. J. 
Edwards, Glasgow. 

7476. Revo_vinc Brusues, E. H. Braidwood, Glasgow. 

7477. Lrontnc Macurnes, H. Mathus, Glasgow. 

7478. Rack for Knives, J. H. Jowett, Keighley. 

7479. Panoramas, T. Tubini, London. 

7480. Lamps, H. Darwin, Glasgow. 

7481. ManuracturE of Souirarres and Liyxs, G. H. 
Blackhurst, Birmingham. - 

7482. Taxine Levens, H. Spurrell, Eastbourne. 

7483. STRAIGHTENING P ates, H. Smith, sen., H. 
Smith, jun., and O. Smith, Glasgow. 

7484. Spoons, W. Marshall, London. 

= Bassinettes, R. Plant and J. Brown, Stafford- 
shire. 

7486. PorTaBLeE WARDROBE, J. Dewar, Glasgow. 

7487. Macno WuEeEL, H. Freeman, Cheshire. 

7488. PerFroration of Tops of Boots, T. Cleverdon, 
London. 

7489. PHorocrapuic CAMERAS, C. C. Vevers, Leeds. 

7490. Stoppers for Borries, &c., R. P. Yates, Bir- 
mingham. 

7491. CLeantnG the Soxies of Boots and Suogs, E. 
Birch, Manchester. 

7492. Sreermnc of Bicycies, &c., A. W. Metcalfe, 
Bristol. 

7493. Fastener for Fasrics, W. 8. Elliot and G. 
Tucker, Moseley. 

7494. Hearrus of Fire-piaces, W. B. Harris, London. 

7495. BicycLes and Tricycies, B. M. A. Peyman, 

m. 

7496. EDUCATIONAL APPLIANCES, J. Ferguson, Chester. 

7497. Whereis for Barrows, G. Hughes, Wolver- 
hampton. 

7498. Gas Recuator, W. Jelley and J. Slater, London. 

7499. INsTRUMENTs to Assist Hearrne, C. J. Brooke, 
Manchester. 

7500. Reruse Destructors, L. Hesse, London. 

7501. Corrins, the London Necropolis and National 
Mausoleum Company, London. 

7502. TuBE CLEANERS, C. G. Munzenmaier, London. 

7508. Keys, H. G. G. Wilkins, London. 

7504. EMBROIDERY Macuings, A. J. Boult.—(Z. Legrand, 
Belgium.) 

7505. Sarety Devices for ELrecrric Currents, A. L. 
Taylor, Liverpool. 

7506. DrinkinG VEssELs, J. J. Fernley and J. Roberts, 
Liverpool. 

7507. Licating Gas Jets, 
Defraigne, France.) 

7508. Rotary Motors, W. P. Thompson.—(C. Bornet, 
France. 

7509. Preparation of Skins, &c., F. R. Maggs, 
London. 

7510. Horsrsnoes, G. C. Wittey, Colchester. 

7511. Brus for Dynamos, M. limmisch, London. 

7912. Firusw Fo.pinc Turnsti.e, F. Often, London. 

7513. SeconpaRy Batteries, W. L. Wise.—(P. Schoor, 
Switzerland.) 

7514. MoutpinG Disuep and other SHarep ARTICLES, 
W. Ambler, London. 

7515. Copying Lyx, W. Akam, London. 


W. P. Thompson.—(M. 
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SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


421,892, Pire Wrencn, 4. J. Barber and H. A. Tripp, 
Sodus, N.Y¥.—Filed September 16th, 1889. 

Claim.—In a pipe wrench, the bar a, having a 

serrated jaw C and pivetted support d, the former 


421892] 








being slightly excentric and divergent, and surround- 
ing the latter through about a half-circle, substantially 
as set forth. 


422,003. Mortar Mountinc, W. Anderson, West- 
minster, England.—Fded Jala Vth, 1889. 

Claim.—(1) The combination of the gun, the carriages 
supporting the gun trunnions, the slides upon which 
the carriages slide, the spring-containing casings 
parallel with the slides, the brackets projecting from 
the carriages into the casings and resting upon the 
springs, the piston-rods extending downward from 
the carriages, and the hydraulic stationary recoil 
cylinders in which the pistons carried by the piston- 
rods work. (2) The combination of the gun, the 
carriages supporting the gun trunnions, the slides 
upon which the carriages slide, the spring-containing 
casings parallel with the slides, the brackets projecting 
from the carriages into the casings and resting upon 
the springs, the piston-reds extending downward from 
the carriages, the hydraulic recoil cylinders in which 
the pistons carried by the pisten-reds work, the 


[422.003] 





toothed are fast with the gun, the pinion O, the 
teothed wheel 0’, and the hand wheel P, for giving 
the required elevation. (3) The combination of the 


forming to the recess faces, and intercepting plates at 
the extremities of the shoe and its recess, substantially 
as and for the purposes set forth. (4) The combina- 
tion of a piston, a circumscribing packing, a circum- 
ferential follower having a shoe recess provided at its 
extremities with recess faces, a segmental shoe adapted 


[422454] 





to the recess of the follower and provided at its 
extremities with shoe faces conforming to the recess 
faces, and intercepting plates at the extremities of the 
shoe and its recess, substantially as and for the pur- 
poses set forth. 


422,557. Apparatus ror Forcinc Car Axes, S. 7. 
Wellman, Clercland, Ohio.—Filed December 2th, 
1888. 

Claim.—(1) In apparatus for forging axles, the com- 
bination of forging dies adapted to receive the entire 
blank with a series of hydraulic rams operating simul- 
taneously for closing the dies, and a separate ram for 
oe the dies, and thereby reversing the plungers 
of the rams that close the dies, substantially as set 
forth. (2) The combination, with ferging dies, sub- 
stantially as indicated, of upsetting dies operating 
internally in the end sections of the forging aon and 
rams for operating the respective upsetting dies, the 
latter being connected with the rams by means of 
universal joints, whereby the upsetting dies may be 
rotated on their axes and at the same time tilted out 
of the line with the actuating rams, substantially as 








set forth. (3) The combination, with forging dies, 
substantially as indicated, of interchangeable upsetting 
dies operating in the end sections of the forging dies, 
and rams for operating the upsetting dies, the length 
of the latter being such as will gauge the length of the 
axle, meantime the rams for actuating the same are 





gun, the carriages supporting the gun tr ions, the 
slides upon which the carriages slide, the spring-con- 
taining casings parallel with the slides, the brackets 
projecting from the carriages into the casings and 
resting upon the springs, the piston-rods extending 
downward from the carriages, the hydraulic recvil 
cylinders in which the pistons carried by the piston- 
rods work, the circular bed upon which the parts are 
mounted, and the circle of rollers on which the bed 
rests, and mechanism for slowly turning the bed. 

422,115. Pire Currer, T. Byrac, Bloomington, It.— 

Filed Febrvary 23rd, 1889. 

Claim.—In a pipe cutting machine, the combination, 
with a frame having a slotted hub, of a cutter carrier 
formed of two sections held tegether by springs and 
provided with a conical aperture, and a feed screw 
having a conical end projecting into the conical aper- 
ture of the carrier, substantially as described. (2) In 


422115 






a pipe cutting machine, the combination, with an 
internally screw-threaded frame having a slotted hub 
and lugs, of a cutter carrier formed of two sections, 
each section having a cutter on its outer face and a 
recess on its inner face, coiled springs having their 
ends secured to the sections, and a feed screw Lates 
a conical end, substantially as herein shown and 
described. 

422,454. Horizontat Piston, H. See, Philadelphia, 

Pa.—Filed August 5th, 1889. 

Claim.—{1) The combination of a piston, a circum- 
ferential follower having a shoe recess provided at its 
extremities with recess faces, and a segmental shoe 
adapted to the recess of the follower and provided at 
its extremities with shoe faces conforming to the 
recess faces, substantially as and for the purpose set 
forth. (2) The combination of a piston, a circumscrib- 
ing packing, a circumferential follower having a shoe 
recess provided at its extremities with recess faces, 
and a segmental shoe adapted to the recess of the 
follower and provided at its extremities with shoe 
faces conforming to the recess faces, substantially as 
and for the purposes set forth. (3) The combination 
of a piston, a circumferential follower having a shoe 
recess provided at its extremities with recess faces, a 
segmental shoe adapted to the recess of the follower 
and provided at its extremities with shoe faces con- 





perated full throw, substantially as set forth. (4) The 
combination, with forging dies adapted to receive the 
blank bodily, of upsetting dies and rams for operating 
the latter, the arrangement being substantially as 
indicated, such upsetting dies having projections or 
depressions on their faces for interlocking with the 
forging, whereby the latter is turned on its axis by 
rotating the upsetting dies, substantially as set forth. 


422,581. Quartz Muu, J. W. Fuirgield, Pacisic 
Beach, Cal.—Filed July 23rd, 1889. 

Claim.—(1) In a quartz mill, the combination of the 
axially rotary cylinder or casing, the crushing rings or 
mullers therein, and the supporting shaft or axis 
carrying the cylinder or casing and passing freely 
through the rings or mullers, substantially as de- 
scribed. (2) Ina quartz crusher, the combination of 
the axially rotary cylinder or casing, the cap plate on 
its end having the series of screen-protected discharge 

penings, the independent crushing rings or mullers 
within the cylinder or casing, and the supporting 
shaft or axis carrying the cylinder or casing and 
passing freely through the rings or mullers, substan- 
tially as described. (3) In a quartz crusher, the com- 
bination of the axially rotary cylinder or casing, the 
open centred cap plate on one end of the cylinder or 
casing, the open centred cap plate on the other end 
and having the series of screen-protected discharge 
openings, the independent crushing rings or mullers 
within the cylinder or casing, and the supporting 
shaft or axis carrying the cylinder or casing and 
passing freely through the rings or mullers and cap 
plates, substantially as described. (4) In a quartz 
crusher, the combination of the axially rotary cylinder 
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or casing, the independent crushing rings or mullers 
therein, the annular plate F, connected with the cylin- 
der or casing and rotating with it, and the supporting 
shaft or axis carrying the cylinder or casing and pass- 
ing freely eves the rings or mullers and the plate 
F, substantially as described. (5) In a quartz 
crusher, the combination of the axially rotary cylin- 
der or casing, the independent crushing rings or 
mullers therein, the annular plate F, connected with 
the cylinder or casing and having the flanges / for 
determining the amount of the material thereon and 
preventing the escape of amalgam, and the supporting 
shaft or axis the cylinder or casing and pass- 
ing freely through the rings or mullers and the plate 
F, substantially as described. (6) Ina quartz crusher, 
the combination of the axially rotary cylinder or 
casing, the independent crushing rings or mullers 
therein, the open centred cap plate D on the end of 
the cylinder or casing and having the series of screen- 
controlled discharge openings, the annular flanged 
plate F, secured to said cap plate and rotating with 
the cylinder or casing, and the shaft or axis carrying 
said cylinder or casing and passing freely through the 
ri or mullers, cap plate, and plate F, substantially 
as described. (7) In a quartz mill, the combination 
of the axially rotary cylinder or casing, the indepen- 
dent crushing rings or mullers therein, the open 





centred cap plate on one end of the cylinder or 
casing, the open centred cap plate D on the other end 
and provided with the series of screen-controlled dis- 
charge openings, the annular plate F, secured to the 
cap plate D, and having flanges /, the carrying shaft 
or axis B, and the fixed water distributor projecting 
into the said annular plate, substantially as described. 
(8) In a quartz crusher, the combination of the axially 
rotary cylinder or casing, the independent crushing 
rings or mullers therein, the supporting shaft or axis 
carrying the cylinder or casing and passing freely 
through the rings or mullers, and the driving belt 
fitted to the periphery of the cylinder or casing, sub- 
stantially as } tee f 
422,613. Vice, 0. Noack, Stamford, Conn. — Filed 
December Uth, 1889. 

Claim.—(1) Ina vice, the combination, with a fixed 
jew and a movable jaw, of a sleeve connected with the 
movable jaw and having an internal screw thread, 
parts of which are cut away, a tubular spindle passed 
through said sleeve and provided with an exterior 
screw thread, parts of which are cut away, and a solid 
serew spindle passed through the tubular screw spindle 
and engaging the same and also passing through the 
fixed jaw and engaging a thread in an aperture in the 
same, substantially as set forth. (2) In a vice, the 
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combination, with a fixed jaw and a movable jaw, of a 
sleeve provided with an interior screw thread, parts of 
which are cut away, a tubular spindle nee through 
the sleeve also provided with a screw thread, parts of 
which are cut away, and a solid screw spindle passed 
through the tubular spindle and the fixed jaw and 
having a screw thread that engages a thread in the 
aperture of the fixed jaw, said screw spindle being 
provided with a head resting against the end of the 
tubular spindle, substantially as set forth, 


422,636. Suet. ror Hicn Exptosives, 4. W. Vou 
Schmidt, San Francisco, Cal.—Filed August 26th, 
1889. 

Claim.—(Q1) A dynamite projectile or shell for use in 
ordinary guns, composed of a dynamite receiver D and 
a close fitting tube or casing C, having its rear end 
closed or headed up and provided with air valves b, 
the dynamite receiver D and casing C being so arranged 
relatively to each other as to form an air space F, as 
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and for the purpose set forth. (2) A dynamite shell or 
projectile for use in ot ey | guns, composed of a 
dynamite casing or receiver D, a close fitting tube C, 
having its rear end closed or headed up and provided 
with air valves }, and a packing a, interposed between 
the dynamite shell and the tube C, substantailly as 
and for the purposes hereinbefore set forth. 


422,680. Direct-acrinc Enoine, C. C. Worthington, 
Irvington, N.Y.—Filed March 24th, 18 2 

Claim.—(1) The combination, with a pumping engine 
having its piston-rod extended through its water 
cylinder, of a condenser for said engine and an air 
pump for exhausting said condenser, having its 
piston-rod connected to the piston-rod of the engine 
at a point beyond the water cylinder, substantially as 
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described. (2) The combination, with a duplex con- 
densing engine having its piston-rods extended 
yeaa the water cylinder, of air pumps for exhaust- 
ing the condenser, having their piston-rods connected 
to the piston-rods of the engine beyond the water 
cylinders, substantially as described. 


422,707. Stat ror Rouiinc Suuttrers, A. Bickel, 
Erfurt, Prussia, and BE, Lochmann, Leipsic, Saucony, 
Germany.— Filed October 21st, 1889. 

Claim.-—-A slat for rolling shutters, formed with a 
round tongue or along one edge and an open 
groove along the other edge, the mouth of the groove 
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being smaller than the interior, whereby the groove is 
adapted to hold and permit of movement within it of 
the tongue or bead of a like slat fitted endwise into it, 
substantially as set forth. 


422,755. Evecrro-motor Enoine, S. Z. de Ferranti, 
Hampstead, England.—Filed April 8th, 1889. 
Claim.—-) The bination bstantially as here- 
inbefore set forth, of wires supplied with an alterna- 
ting current, an armature turning freely around its 
axis and adapted to be driven synchronously with the 
alternations of its actuating current, ficld magnets 
adapted to turn freely on their axis and energised b 
a continuous current, and a ke adapted to chec! 
the speed of the armature after it has risen to the 
synchronising point, and thereby to rotate the ficld 
magnets co-ordinately by the action of the alternating 
current. (2) The combination, substantially as here- 
inbefore set forth, of the motor frame, the field coils 
rotating on an axis therein, the commutator and 
brushes for supplying them with a continuous current, 
the armature capable of revolving independently and 











concentrically therewith its peripheral iron; 

tions with a source supplying Taltornatinng omnes 
and peripheral brake mechanism, whereby, afte 
armature has been brought up to synchronism, tho 
the alternations of its ‘octuating current, the field th 
may be brought up to the same synchronism by colle 
gradual transfer of motion from the armature toth oe 
as described. (3) The combination, substantially? 
hereinbefore set forth, of an armature and field 4 MN" 
rotating concentrically but independently on co — 
tric axes, a driving pulley on each axis, and an i oo 
posed speed-transferring pulley movable parallel — 
said axes, and tangentially to the driving pulley, = 
as to leave one free to rotate, while the other eg 
tionary. (4) The compound motor hereinbef. 
described, consisting of the combination of the wig 
ting armature, its circuit connections with a eee 
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supplying alternating currents, the field coils rotating 
on an independent concentric axis on opposite sides 
of the armature, their circuit connections with a 
source supplying continuous currents, and speed-trans- 
ferring and shifting gearing interposed between the 
armature and coils and adapted to drive the field coils 
ey, with the alternations of the current after 
the armature has been raised to synchronising speed 
by the ual transfer of that speed thereto. (5) 
The method herein described of raising an armature 
to synchronising speed by an alternating current, and 
then transferring that speed to the field cvils by the 
gradual stoppage of the rotation of the armature. 


422,838, Overueap Ow Lamp, J. H. Ross and E. FE. 
Atkins, Birmingham, county of Warwick, England, 
—Filed October 3rd, 188%. 

Claim.—(1) An overhead oil lamp consisting of an 
annular oil reservoir provided with converging 
brackets B, a central chimney supported by said 
brackets, a refractory cylinder supported within the 
lower part of the chimney, three or more curved wick 
tubes supported by the oil reservoir and converging 
toward the base of the chimney, at which point the 
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wicks form a circle with their ends presented down- 
ward outside the chimney to the ring E, supported by 
the bracket, a globe suspended from said ring, and an 
air deflector surrounding the circular wick, substan- 
tially as shown and described. (2) In combination 
with the chimney C, having its stop rings Cl and C 
and its bars C%, the rings B! B3, bolts B2, and support- 
ing brackets B, substantially as and for the purpose 
set forth. 


422,838. Breecn-Loapinc Gun, C. Rostel, Magde- 
burg, Prussia, Germany.—Filed May 23rd, 1889. 
Claim.—(1) The combination, with the breech block 
and crank engaging the same and adapted to le 
turned by the withdrawal of the block, of a torsional 
spring connected to the crank and opposing its move- 
ment, substantially as explained. (2) In a breech- 











loading gun, the combination, with a shaft of the 
breech-lowering mechanism, of a spring connected 
with the shaft and opposing the movement thereof 
with a yielding force, substantially as and for the 
paver set forth. (3) The combination, with the 
reech and the block sliding therein, of the shaft 
having on one end the crank engaging the breech an 
on the other the hand lever for controlling the shaft, 
and the spring mounted on the shaft for opposing the 
rotation thereof, all substantially as and for the pur 
poses set forth. 
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EB “ and may be the means of definitely establishing that | and its formula, log. E = log. D' V + (V — 11°86) °0741. 
ON THE pt eo eee which, at present, is nearly unknown; the precise causes | The test— 
“ ‘ and manner in which they influence the variations of H.M.S.S. Iris (Fourth set.) 
By Ropert MANSEL, Glasgow. these obviously important numbers! 


Suppose second 

Now fully thirty years ago, in the columns of the| H.M.S.S Warrior, with displacement of 8852 tons, on k . and third, 

ineering periodical named The Artizan, I began to her original trials was reported, when developing the ee = 

g ; ° ce = 

engl lanations as to why the old Admiralty formule, indicated horse-powers 5469, 2867, and 1988 horses, to = 

offer exp ‘ f vi have had the corresponding speeds, through the water, of | v-x = 678 894 ‘57 -8°54 8:90 ‘tS 
originally proposed from a correct point of view, were | 14-36, 12:174, and 11:04 knots respectively. For these a 


: : +a : : And (V-X)‘0741 = 4987-3020 "0498 --2624 "2800-0408 
worthless and misleading. I indicated the necessity of | speeds, by the foregoing formula, what would be the | 44 d log. V « ae nen wo re ree 


8°59 15°80 12°48 8°32 15°76) = 12°41 
1°86 11°86 «11°86 —s-11°86—s:11°86—s 11°86 
6 








correcting “ the ignored and ag oem elements ” necessary ag 3 horse-powers? This works out as ~ ie wt 21108 21108 2°1108 2°1108 2°1108 2°1103 
to which the vitiation was due. I afterwards discovered, follows: Log. D* = 2:8682 :— Pa ae aT a re ee ee 
more appropriately, we can found upon Sir Isaac ; By data, log. E = 8°8783 3°5969 3°2449 2°7680 3°5969 3°2449t 
Newton's scholium to the third law of motion. (Note: H.M.S.S, Warrior. Differences as “0 +0141 +0022 °0 0 0 
The Principia was published in 1684.) And, it might be By formula: Log. E = Log. D® V + (V - 12°19) +098. * Logs. work done. t Logs. power doing it. 

shown, how these formule ought to a oe Observed trial speeds, V=14:36 12°174—1104 { yr } =12-91 Here, again, Newton’s criterion necessitates, for the 
so as to take into account: First, the effect upon the | oi... we have, X =1219 1219 1219 1219 | alleged developed powers for the second and third speed, 


gross power, of the ignored but very important element 





the speeds through the water must have been 15°76 and 











known to mechanicians as Morin’s constant. Secondly, Difference, V - X SS “02 12-41 knots, as shown by the two last columns, either 
to put the still more im ortant quantity known as the | and (Vv - X) “008 = ‘2127 -0015 --1127 0020 | the powers or the speeds require correction; and, for 
resistance into its true shape, this being entirely mis- | Add logs. V = 11572 10853 10482 10867 | reasons stated in the foregoing example, with much 
represented by the, hitherto, universally adopted hypo-| » les. D® = 28082 29082 2868228882 | Sreater probability, the error may be assigned to the 
thesis, that it is a quantity, which varies as the square of | sum, or log. E = 3°7381 3°4520 8°2087 34569 | latter. 

the speed. There is yet another point of view, namely, to | Therefore, E = 5471 28381 = 1989 2864 * These examples of the definite and minute accuracy of 
take, say, the displacement formula, in its usual shape, | By data, E = 5469 2867 1988 2867+ | the formula proposed may be usefully supplemented by 
and show the alterations necessary to be made upon it, | pifferences = +2 -8% +1 -3 | illustration of the simple process for obtaining the 
in order that its indications may be in harmony with * = Gross work done. t = Power doing it. formula constants from trial data. For this an experi- 


experimental facts, in this vie as it — drawing 
“He Nati in the full belief implied in Carlyle’s| / D bs 
pct if meg vider represented the fact “as it lies in “se *' be —e ye : a co ga 
the aan i ts will be duly | i.” Let us, | horse, less power than sai ave been developed for : : gh 
ee ae ee ee ee pi a "S| that speed ; this cannot be reconciled with the other per * Fm a tig — ne ——_ om Be em 
”. By | data, except on the supposition some cause has made the = pa eee oe sent = cra aden as often Mles- 
: C speed through the water to be ‘0836—one twenty-seventh | “7° ©#8UY @pplee criterion w EE N 
taking the logarithms of its members, we have Log. E | of a knot less _— it ought to have been under the cir- | trated. The logarithms of the ratios NeW? and ¥ 
j .Vv ae A ge investiga. | Cumstances. Whether this was due to tidal or wind drift, |, . - : P 
= log. «the les. ¥ + deg, V se pr ie estige- | mere error of observation or calculation, is difficult to | being drawn as ordinates to the speeds, taken in ordinary 
tions, viewed in the light of Newton’s criterion, with oP tate . : : be b hen there has be hange of 
‘Wierads ; ss . con. | 88Y-__ Only this: it is exceedingly likely an error of this | DU™MDers, as abscissas, when there has been no change o 
unanimity and unerring precision, pointed to the con : F . tan ill be found to devel traight 
jusion. ‘The general value, with very great approxi- | all magnitude has been committed; it being perfectly | Circumstance, w pecs ee on en ere 
clusion. ’ well known, and capable of demonstration: a usual | line, but may very often be found to lie, consecutively, in 
: ey ee mode of showing the mean speed through the water, by | Wo or three distinctly different lines ; bo of — 
Log. E = log. D* + log. + —X)a.. (1) | taking the mean of runs, with and against tidal and wind | implies a change of circumstance, an an entire y 
‘That is to say : the power of the displacementis reduced | drift, is certainly inexact, to the extent of variations of | ‘ifferent set of constants defined by the varying co- 
from % to 3, and log. V? — log. C may be replaced by | the rate of tidal and wind drift during the time occu- | dinates of these respective lines. 
(V —X) a, in which, by X we represent a speed special | pied by the trials; especially at low speeds these are| Calculation of constants from trial data; precepts and 
to the particular vessel considered, the difference | quite sufficient to seriously affect the deduced speeds, examples of application :— 
between this, and any other trial speed V, being multi- and, to a greater extent, than the small amount Di v3 
= by : — os rg se Se ee — —— The is py at 12°21 instead| I. The displacement formula, E = ae ought to 
the vessel. The formula, thus corrected, will give the | of 12:174, the agreement of the formula with the trial " = 
true value of the logarithm of the power, for all speeds | data, as shown in the last column, is seen to be complete, | have the form, E = D* V 190-7, 
_ do not a atin pa in ag sg ee agen = and pees criterion LP nen, satisfied for “byw II. To determine the constants a and X of the fore- 
or we cannot proceed far in this inquiry without | speeds. It is very probable such corrections ought to | going, we require to know the value of D? and the cor- 
becoming cognisant, that in steamship propulsion, un- | be divided amongst all the speeds, and not concentrated el sven E, and E, for two speeds V, and V., 
known to us, changes of circumstance do take place, | upon the middle one. Till the subject is better under- respectively. The (Shemale, Sage Pew practical shape being 
which, hitherto, have neither been foreseen nor under- | stood, it may be wiser to limit the inquiry in this way. log. E = log. D? + log. V + (V — X) a, by the following 
stood ; and are only known to us by their resultant effect. /| When the key of the position has been carried, minor | ps a jain ale + sinner dy teak iiiiainn ae call 
It may seem, somewhat rudely disclosed and defined by | obstructions will fall in detail. pcaee l — yh fX , at Seiamenda paltiier the sna 
this and allied formule, and it is to anomalous cases our} For similar reasons—I think, in the fourth set of the val a thenaiie vi ht dice tt 8 
attention must be particularly directed, in order to | Iris trials—the speeds given as 15°80 and 12:43 knots ctl 2: Rae Aaa 
obtain correct notions of the conditions under which these | ought to be 15°76 and 12°41 knots respectively. In this 1 
vb Ne ic | 
G38] 
changed into E = piv log.-2(V — )a= b' v10" 


; : : 5 _| ment at two different speeds! is absolutely necessary. 
Hence, the second speed, if taken as 12:174 knots, as And it is essential that no change of circumstance has 


taken place within this range. This is insured when we 


then, assume the old well-known formula, E = 


mation, was as follows :— 








1 By well understood mathematical principles, having two unknown 


: . ress , , =é& ro. ® uantities, a and X, we must have two independent equations in order 
changes occur. Hence, to recapitulate: E = vessel, we have D = 3290 tons. Hence, log. D' = 2:1103 to determine them.” ' y 








-X)u | 








r é . -1v , 5 : ’ EXAMPLE I,— Messrs. Yarrow's Torpedo Boat. (82 negative .*. add) 
Understanding that, by log.~1(V — X) a we express the pr - = i pees i Re ee ao 
number, of which the common logarithm is the Log. D = 1°9777 Log. Dé: =1°1866 Log. E, = 3°0581 Log. Ex = 2°0969 Log. 6,= -1°7026 Log. &= -1°1926 
difference (V— X), multiplied by a small coefficient a. | Vi =23°082 Log. Vy =1°3623 Log. Di Vy=_2°5489 Log. DP Vz= 2°2527 Log. a = -2°7634 Log. a = - 2°7634 
Further, the meaning in analytical mechanics of this | .. 2 : al 2B cauiies f ie 
quantity being, the differential coefficient, with respect | ¥? a lap Va ain 4, - = % = ~-™ — 2 —_ 
to the speed, s ~ logarithm of the resistance; or, in V,-Va =11°387 b = -1°8442 ee V, = 2°082 V2 = 11°645 
d log. —— 


symbols, a = 


















































av 6, - 8 = __ 76600 ae Log.-24,= 8°695 Log. Az= 2°690* 
I may proceed to illustrate all this by deductions from Vi- Va 11°887 x = 14337 = 14°335 
data published respecting trials of a number of vessels of . : ad 
the Royal Navy, and in “The Admiralty Estimates” for |- Example of Torpedo Boat. mean 14°336 : (add) 
1889-1890, Thus, example I.: Messrs. Yarrow’s torpedo Therefore, Log. E = Log. D? + Log. V + (V — 14°836) ‘058. Implying, E = 15°37 V 10 (V ~14°336) “008, 
boats; dimensions, 180 by 18°5; displacement, 95 tons; 
4 een ig hoe knots and 11°645 ow i a * 180 and 125 EXAMPLE I].—H.M.S.S. Widgeon. 
Indica 1orse-powers, respectively. Example IT.:| toe. D = 2°9058 Log. D? =1°7435 Log E =3-1003 E, 2=2°9315 Log.8= -1°3551 Log. &m= —2°9595 
H.M.S.S. Widgeon; dimensions, 165 by 31; Tiese- - ’ =13°5 ‘ me Vv meetin si Di V,=2°8738 re pe V2=2°8404 tn oe ~1°1320 ne a= ~—1-1920 
ment, 805 tons; propelled, 13°5 knots and 125 knots, by | *! eee el te e ST ae G: papa ee Tee adatag 
1259 and 854 indicated horse-powers, respectively. By 3, = 2205 & = 0911 4, = ‘2231 As = —1°8275 
similar data for these, and the following vessels, we can | V: =12°5 Log. Vz =1°0969 8 = ‘0911 
casily deduce the special values of the constants of the}. —— ; ar - O-5 
general equation, all as given in the following table:— | Vi- V2 = 1°0 5-8) _ +1354 54 7 ae 
V)-V3 Log.-!A,y= 1°67 Log.-t As= 67 
Tuble of Power and Speed Relutions. Vessels of Royal Navy. xX = 11°88 = 11°83 
: Displace- H.M.S.S. Widyeon. 
Ny > OT Class. o ~ . + r r Pi “S "135 
ptetera valve, Tones Lag. B = log. DE V 4 (Y= X) a Therefore, Log. E = Log. Dé + Log. V + (V - 11°83) "1354. Implying, E = 5:54 V 10 (V~ 11°89) 104, 
urpedo boat = www. 95 > = a BY -epeeee 1 eae ae 
Siler eos iss 2 2 THis = EXxamMPLe II].—H.M.S.S. Devastation. 
mugecn trial “+ $05 ae a ae V ~ 11°88) 1354 | Log. D = 3°9633 Log. D? =2°3780 Log. E, =3°8229 Log. E2 =38°5314 Log. 8:= -1'4828 Log. 8,= —2°8895 
mate.. =: — 11°445)°148 a — son 
tie ion — -- = FAV = 104s)" V, -=13°840 Log. Vy =1°1411_~—s Log. D2 V,=3°5191 Log. D? V2=3"4539 = Log. = -1°0675 Log. a= -1°0675 
alas, Phebe and Co. 23575 » = » +tV 106 0 ae ——> —— 
mento eet.. 30 TYISy on |v. =11-900 Log. Vz =1°0759 8, = *3088 8, = 075 4, = ‘slS dz = -1°8218 
Forth — cruisers.. 3,400 = 4595 =~ (CV = 11°80) 0652 ee 0775 
Baechante's.” ns 4138 = tA abaayaoos | Vi~Va = 1-981 , 

Be” ca ome = 11-213)-1005 -V3 = 
a nS etre ee v= WMO ve = mo 
Warp SSS ga AY oaay eo Vi-Ve 181 Logit a,= 2600 Log tas= “664 

mend sers .. 7,85 » = ” + (V - 14°21) ‘0792 : . ‘ae “O45 
Eames... Te =F = 1180) “0817 : x = im acs 
See, ie. as Sod 2 H.M.S.S. Devastation. meanX= 11°243 
Wake) SS igo 6 SO LTA GR) ores Therefore, Log. E= Log. Di + Log. V + (V - 11°243) *1170. Implying, E = 238-8 V 10 (¥- 11-248) 1170, 

gincourt <2. 1) age y= ogy +k CW = 10°185)-0686 fs a 

evastation., 6... 9190 a a + v 11-43)-1170 _ , - 

latest Hine-of tattle | 14,150 V-1 ost EXAMPLE 1V.—H.M.S.S. Bacchante. 

pho ” ” Bp - 12°78) ‘0805 a P igs a 
4 mips. " ) Log. D = 3°6155 Log. D? =2°1698 = Log. E, = =3°7887—s Log. Exp =3'2849 = Log. 8,= -1°5873 Log. 8 = — 2°6794 
me vessels and their trial results—past, present, and | V, =15'06 Log. V; =1'1778 = Log. D? V,=3°8471 = Log. D? V2=3°2371 = Log. a= -1°0022 = Log. a = —1°0022 
‘i we—are, surely, sufficiently varied, both as to dimen-| oe 4 " —— oraE Hiscs ats 
yous and speeds, to test whether the proposed formula| V2 — =11°69 Log. Va =1°0678 & a ane és: me As ©. Hs My 2 ee 
< or does not, represent experimental facts. For the | y _y, — 3°37 2 prises 
For eepbone the Warrior and Iris be put in evidence.| ' ~* 8-8; = °8388 _ «4995 — Vv, «= 15°06 V2 = 11°69 
nal © present, by a number of examples, to show the .  Vy-Ve =3°87 oe Log.-A,;= 3°847 Log. a2= “47¢ 
a _ nature of the process for determining the values 
it wil oustants, a@and X. For the future, when tried, ‘ xX = leis = lhl 
of interest to note the relation between the H.M.S.S. Bacchante. 





*stimate and actually-obtained values of these quantities; Therefore Log. E= Log. D? + Log. V + (V — 11-213) “1005, Implying, E = 147-7 V 10 (¥~ 11213) "1006, 
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THE HARTZ TUBE WELDING MACHINE. 


Tuer machine illustrated by the accompanying engraving 
has been made for the purpose of cutting, preparing, piecing, 
and welding tubes, more especially such tubes as are used in 


locomotive and other boilers and require renewing at one or | 


both ends, after wear. The machine is provided with aseries 
of cutting and forming rollers, which are shown in Figs. 1 to 5, 
which are diagrams intended to explain the action rather 
than show the precise form of the rollers. Fig. 6 is 























a perspective view of the machine, showing the position of 
the rollers and the mandril upon which the tubes are cut, 
formed, and afterwards rolled, when the joint is placed upon 
it at a welding heat. In Fig. 1, C represents the mandril of 
the machine, and D one of the cutting and forming rollers, 
about to be forced into the tube as it rolls roundit. Fig. 2 
shows the same roller and tube after the roller has forced its 
way half through the thickness of the tube. Fig. 3 shows 
respective positions, and the form of the tube end when the 
bad piece has been severed from the main part, and the roller 
just touching the mandril. This part of the work being done, 
it is necessary to give the end of the piece of the new tube 
which is to be welded to it the form of the part marked B on 
Fig. 4. For this purpose the roller D is changed for one with 





less taper, and, as shown in Fig. 5, the mandril, which is 
movable, is changed end for end, the form of the end 
required for this purpose being as shown. By work- 
ing it on this taper mandril, the end of the piece of 
tube is tapered outwards, as shown in Fig. 5, and the two 
pieces of tube now fit together, as shown in Fig. 4. A 
number of tubes being thus prepared, the suitable cylindrical 
rollers are placed in the machine, the mandril changed so that 
its cylindrical part is under the path of the rollers, and the tubes 
at a welding heat are placed on the mandril and worked by the 


revolving action of the roller which runs round the tube, con- 


solidates the weld and gives the tube the proper thickness. 

The machine is, we are informed by Messrs. Woodhouse 
and Rawson, who are introducing the machine, now at work 
at the Swindon, the Nine Elms, Stratford and Crewe works. 
It will be noticed that the machine, even if not used for the 
welding part of the operation, would provide an economical 
means of preparing tubes for electric welding. 








IMPROVEMENT OF THE THAMES. 


A BIL of great importance, and marked by several novel 
engineering features, for improving the condition and naviga- 
bility of the Thames, and adding to the already numerous 
bridges crossing the river, has passed safely through a select 
committee of the House.of Commons, and with ample 


promise of equal success in the Upper House. Every one | 


who has been on the Thames at and above Richmond knows 
how troublesome and offensive is its condition at that point. 
Only at the highest state of the water can it be regarded 
as navigable for all craft working in that part of the 
river. At other times—and that means for many hours a 


day—it consists of a few mud slopes, and a narrow stream | 


meandering between banks of mud. 


Even boats of light | 


draught continually get aground, and, indeed, at some | 


points one might almost walk from shore to shore. 
many years past this state of things has been a growing 
nuisance, but until now no approach to a definite remedy has 
been arrived at. For the principal causes of this condition 
of the Thames we have to go back to 1830, when Old London 
Bridge was removed. Prior to that time the level of low water 
in the upper reaches of the Thames was controlled by the bridges 


below Richmond, especially those of London and Blackfriars, | 


which, to a certain extent, held up the low water, so that 
between Teddington and Richmond there was always a 
certain quantity of water over the bed of the river, even at 
low water. When, however, Old London Bridge was removed 
and a new one built, a greatly increased quantity cf water 
flowed in and out in a given time. With a similar total 


} 
| 
| 


For | 


quantity there was thus a marked lowering of the level 
during a considerable low water period. Then came the 
removal of other bridges, and the construction of the 
Embankment, and the ebb tide and fresh water flow got 
away still quicker. The level of the water at Richmond 
has fallen about 4ft., and the consequence is the state 
of the river as now seen at low water. The extraction 
‘of water above Teddington—where the first lock is— 
aggravated the evil, especially in dry weather. Since 
1866, when the Rivers Pollution Commission drew’ attention 
to these results, various remedies have been proposed, includ- 
ing a suggestion by Mr. Abernethy in the direction of a weir 
at Isleworth; but, for one reason or another, all the projects 
but this last one have failed. This new Bill was referred toa 
Select Committee, of which Sir Joseph Bailey—a veteran in 
Committee work—was chairman, and Mr. Herbert Gladstone, 
Mr. McLaren, and Mr. Coddington were other members. 
The conduct of the measure was entrusted to Mr. Bidder, Q.C., 
with Mr. Cripps, Q.C. The Thames Conservators, who opposed 
the Bill, were represented by Mr. Pember, Q.C., and Mr. 
Baggalley, while among the other Counsel engaged were 
Mr. Littler, Q.C., C.B., and Mr. Pembroke Stephens, Q.C. 
After the first day’s proceedings the Committee proceeded 
to Richmond and examined the reach in question from a 
steam launch. 

Mr. Bidder occupied two hours in opening his case, and the 
whole inquiry lasted a fortnight. The nature and expected 
results of the scheme may be best given in Mr. Bidder’s 
words. The problem, he observed, had two sides to it. On 
the one hand, what had to be remedied was a state of affairs 
in the upper reaches of the river under which, for five hours 

_each tide, the bed of the river was—with small exceptions— 
an expanse of exposed mud. On the other side, they had not 
to lose sight of the fact that there were interests below which 
had a right to be considered, and which were not unnaturally 
jealous of any interference with the tidal flow of the river. 
It had always been thought by some—though eminent 
engineers like Mr. Abernethy did not share that view—that 
the introduction of a permanent weir into that part of the 
river would be injurious. Mr. Abernethy came to the con- 
clusion that although theoretically it was to be deprecated, 
yet in practice the tidal scour of the Thames was so 
abundant now that it was more than sufficient for the work 

/it had got to do, and that provided they minimised the 
interference with the tidal flow so as to be really insigni- 
ficant, they would not injure the river. Owing to an 
invention by Mr. F. G. M. Stoney, whose name was well- 
known as an extremely able engineer in his own line, 
—an invention which has been in use with remarkable suc- 
cess in other parts of the country\—the promoters were able 

to present a scheme which, as they 
thought, seemed to meetall the exigencies 
of the case, and which, while maintaining 

a water-covered river instead of a “mud 

slope,” would not injuriously affect the 
interests of those below. They proposed 
to make no fixed weir at all. They pro- 
med to make a bridge of seven arches ; 

ut that it was a bridge was, he might 
say, an accident, for the object was not 
to make a bridge. The bridge came in 
this way—that as it was part of the 
scheme to make the openings in which 
the moveable sluices would work, it was 
obvious that it would scarcely add any- 
thing to the expense to add a footway 
and a parapet at the top, and so provide 
what was greatly required at that spot. 

They might ask, ‘‘ Why not a carriage- 

way?’ but it so happened that the 
levels were such that they could not get 

a carriage-way without executing enor- 

mous works at great expense, and, 
moreover, on the Surrey side there was 
no carriage road, but only the towing 
path. So they had the bridge of seven 
arches of 40ft. clear spaneach. The arch 
on the Surrey side was devoted to a lock slightly larger than 
that at Teddington, so that it would take anything that 
could pass Teddington. This would be available at all times 
for barges, steamers, and vessels of that class. The arch on 
the Middlesex side was intended to provide a slip-way with 
rollers, as at Teddington, for the conveyance of rowing-boats, 
so that they could be readily passed over the rollers, without 
waiting to go through the lock. The intermediate five arches 

were intended each to be occupied by a movable sluice of a 
very peculiar and ingenious construction—a form of sluice 
which was now in use at various places in Ireland, and 
which he believed was being largely adopted at the present 
time in the gigantic works at the Manchester Ship Canal. 
Explaining by means of a model the character of the pro- 
posed sluices, Mr. Bidder said it was one of the advantages of 
this kind of sluice that when not in use it would be entirely 
out of the way, and when in use it would not rest on the 
bottom of the river. There would always be left below the 
sluice a space sufficient to allow a quantity of water equal to 
the ordinary flow over Teddington Weir to pass through, so 
that at no time and under no circumstances of the tide would 
there ever be a complete stoppage of the flow of the river at 
this bridge. Even in a time of flood, if the water required 
more headway the water would itself raise the sluice to the 
extent needed. This sluice had worked as well in reality 

as in the model, and the Privy Council so recognised the value 
of the invention that they had recently extended the patent to 

Mr. Stoney for ten years. Describing how the “ beautiful 
mobility” of the sluices was obtained, Mr. Bidder said that an 
ordinary sluice of that width with the pressure of water upon 
it would have tremendous friction, and it would require 

great force to pull it up and down. But all that was almost 
annihilated. The sluice did not press against the side of the 
groove in which it worked, but against a system of rollers, 
and the rollers were not fixed. The sluice simply rolled 
over the rollers. They had there a means by which 
one man might with great ease move these sluices as required. 

Those sluices were so arranged that they would not allow 

the water in the upper reaches to fall within about 3ft. Gin. 
of its lowest depth at Richmond Bridge at the present time. 

Of course that 3ft. 6in. of water at the point where the foot- 

bridge was placed, would diminish until] it became. only lin. 
or 2in. That would be sufficient to effect the object in view 

—-that the river should always present the appearance of a 

river and not of a mud slope. As to the interests below, in 
the first place it was proposed only to work these sluices in 
the daytime. That was what was suggested, but it would be 


s¥ See Tur Encryerrn: “ Lough Erne Drainage,” vol. lviii., pp. 213, 218, 
282, 253; “ Ballyteigue and Kilmore Reclamation,” vol. hxiii., p. 330; 
“* Manchester Ship Canal—Norton Sluices,” vol. lxix., p. 380. 


as the Conservators saw fit, because the in 
they should control the works. The idea 
the night tides, when nobody saw the river, t 
be lifted entirely out of the water. Therefore th, 

interfere in any way with half the tides in hetiee ae 
estimated cost, he added, was £40,000—£5000 more than the 
estimate for the footbridge—and of this the local authoriti . 
would provide £35,000, and the Conservators £5000 toll 
being taken from foot passengers and from people using th 
slipway and lock. Dealing briefly with the opposition Mr 
Bidder, observing that the petitioners were rapidly diminishin 2 
pointed out that the main argument against the schem, 
seemed to be that the works would interfere with the 
tidal scour. Let them, he said, grant for the sake of “a 
ment that there would be that interference, and that theo. 
retically it was wrong to interfere with the tidal scour, Was 
that theoretical interference with the tidal scour of any pene. 
tical significance in the case of the Thames? Tho total 
amount of water penned up by these sluices was 220,000 
cubic yards, spread over the three and a-quarter miles between 
Teddington and Richmond. When they thought of the volume 
of the Thames, and «specially in that part where the trade was 
that quantity seemed utterly insignificant. If the inter. 
ference with the scour at this point were such a serious thing 
they would not expect to see the Conservators themselye 
placing the dredged materials along the banks in such a way 
as to convert some ten acres that were previously covered 
with water into dry land. In doing that they had themselyes 
abstracted water from the tidal scour. There were bays 
such as that at Petersham, which were previously filled with 
water at high tide, but now were dryland. The Conservators 
showed by their own acts that this was a case in which the 
rule and principle had no significance, and that they felt they 
had such a superabundance of scouring power in the Thames 
that they could, for no more important purpose than getting 
rid of useless material, go and fill up acre by acre in this yery 
reach. Some other petitions he dismissed as merely com- 
petitive, and then called his evidence. f 

With respect to the evidence, we can only deal with that of 
engineers on either side. Among the general witnesses ex. 
amined were several riparian owners—including . Mr. Labou. 
chere, who owns Pope's Villa—surveyors, tradesmen, barge. 
men, fishermen, contractors, and others. Mr. James Price 
C.E., of Dublin, having constructed sluices on Mr. Stoney’s 
principle in Ireland, stated that they had worked admirably. 
In one case they had been down seven years, were 29ft. wide, 
retained 15ft. of water, and had a pressure of eighity-five 
tons on each sluice. He had had no difficulty ‘with 
them; they were raised constantly, and produced a 
very useful scour in the river. In the present case 
he believed the channel would be improved by the sluices, 
and that the accumulated deposit would not be left in the 
channel but go down the river, possibly as far as Gravesend. 

Mr. Henry Law said he had seen Mr. Stoney’s sluices, and 
as to their working he concurred in the opinion of the 
inventor. There was no reason to apprehend injury to the 
navigable channels below the site of the bridge; on the con. 
trary, be believed the facilities for navigation would be greatly 
improved. 

Mr. Alfred Giles, M.P., an ex-vice-president of the Institute 
of Civil Engineers, stated that he had had considerable experi- 
ence in river works, and he didnot consider that the objections 
to the scheme, which he had studied, had any force. 
The works would restore the river between the site and 
Teddington Lock, and would not be prejudicial to the river 
below; and in regard to fear of flooding, there would be 
none, because when the water rose to a certain point the 
sluices would rise automatically. The only thing to be 
expected was that the sluices would hasten the low water a 
little below them, and in his view the trading interests below 
the lock would be rather improved than damaged. 

Mr. Leader Williams, C.E., said he had had a great deal 
of experience of tidal rivers, and was chief engineer of the 
Manchester Ship Canal. He had gone over the reaches of the 
river Thames above and below Richmond, with special regard 
to the present proposal. He considered that no injury would 
follow to the river through the proposed sluices. The Thames 
Conservancy appeared to be moving the natural bed of the 
river in the Richmond district and reducing the level of the 
water-line very considerably. This it was proposed to remedy 
to some extent by the system of movable sluices. He thought 
under those conditions the river would always be navigable, 
and that the scheme would in no way affect injuriously its 
navigation. By Mr. Cresswell: He was prepared to believe 
that the lowest daily flow over Teddington Weir was 
240,000,000 gallons, the highest 335,000,000 gallons, and that 
320,000,000 gallons would be a very fair average. He accepted 
also the statement that 13,400,000 cubic feet would be the 
amount of water impounded by the sluices. Therefore the 
action of scour represented by that number of gallons would 
be 160,000,000 gallons up and down. It would not alter the 
opinion he had previously expressed if he were told that this 
amount was more than the daily flow over the weir. There 
were large land floods to affect the scour. : 

Mr. James Abernethy, C.E., said he had been acquainted 
with the river Thames for forty years. He had been 
repeatedly consulted with reference to the difficulty which 
the parishes of Richmond and Twickenham felt with regard 
to the river at these places. He was quite convinced that 
the scheme proposed would effect its purpose admirably, and 
would do no injury to the places lower down the river. It 
was a great improvement on a fixed weir, which he had 
formerly recommended. The site of the bridge was within 
half-a-mile of the site suggested by him for a fixed weir. _ 

Mr. James Deas, C.E., engineer to the Clyde Navigation 
and the Harbour of Glasgow, gave it as his opinion that no 
injury would be caused to the people below the site by the 
proposed works. 

These were all the engineers called on the part of the 
promoters, but on behalf of the different opponents the 
following were examined : 

Mr. W. Shelford, C.E., said it would be difficult to say how 
much the level of high water would be affected by the pro- 
posed lock. There would necessarily to some extent be an 
effect on the current at flood-tide, and this tide was very 
valuable to the navigation. The effect below the lock would 
be that the river would empty itself much more quickly than 
now, there being less water to flow down. This would tend 
to increase the deposition of matter in suspension on account 
of the velocity being reduced. Mr. Mair, C.E., surveyor to 
Vestry of Hammersmith, expressed the opinion that the pro- 
posed lock would diminish the tidal flow below his district, 
would depreciate the value of property and seriously pre) udice 
the boating interest; and Mr. Radford, C.E., surveyor to Putney, 
believed that the effect of the proposed work would be similar 
to that produced by the construction of Teddington Weir. 
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Mr. J. W. Wheeler, C.E., stated that he had hed large 
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F +) hydraulic engineering, and had known the 
nes his Tife. He objected to the footbridge itself, 
ithout regard to the sluices, as obstructing the waterway 
wane - other bridge in the neighbourhood. Richmond 
e than any 0 8 : 
mor at high water blocked up the river to the extent of 
bridge a quarter, the London and South-Western railway- 
cow © 9 one-fifteenth, Kew bridge one-seventh, and 
bridge took WP h to one-third. The effect 
roposed works from one-fourt to one-third. ne effec 
2 gluices would be to slightly raise high water below the 
of a and slightly depress low water. It would besides 
he ie a quantity of water just when it was most valuable 
ra scouring purposes, namely, at the last of the ebb. Mr. F. 
BeealeY C.E., designer of the Brentford sewage works, ex- 
jained that the point at which the effluent discharged into 
he Thames was 34ft. above Trinity high-water mark, and ex- 
a sed the belief that if the height of the tide was increased 
feould increase the risk of the water getting into the sewers, 
; d might necessitate a partial reconstruction of the works. 
os Pember having opened the case for the Conservancy, 
Mr. More, C.E., engineer to the Conservators, related what 
the Board had done in the past to improve the river—having, 
as he mentions, spent £41,000 in dredging alone—and urged 
that no more obstructions should be placed in the river. 

sir John Coode, president of the Institute of Civil Engineers, 
_for over forty years with a practice confined almost exclu- 
sively to rivers and estuaries—said he, in conjunction with 
Captain Calyer, made in 1873 an inspection of the river, and 
submitted a report with special reference to the construction 
of aweir at Isleworth. The report was to the effect that such 
weir would tend to cause silting in the river above and below. 
The structure would also diminish the scouring power acting 
in the lower reaches. The same objections now applied, 
though in a somewhat less degree. He found as a result of 
the dredging that the report’ recommended that foreshores 
covered by mud and offensive matter were now almost 
entirely clean and free. The lock would also be an impedi- 
ment to free navigation of the river. Then towing in long 
strings of barges would also be exceedingly difficult. There 
would further be a loss of depth below the site of the works. 
The greatest portion of the water in the upper reaches would 
be tidal water. In regard to the statement of Mr. Abernethy 
that there would be an undercurrent from Teddington Weir, 
he considered that the water would find its way down at the 
back of the sluices by the shortest course, almost vertically 
from the surface, until it passed under the sluices. There 
would probably be a series of small whorls formed at this 
point, and the effect of that would be that the water would 
flow gradually down, and would form from the sluices up to 
Teddington Lock, but there would be no undercurrent along 
the bottom. There would, therefore, be no scouring action. 

Mr. Mansergh, C.E., having advised that the lock should 
be a cut above and a cut below, where boats might lie quietly, 

Sir Frederick Bramwell said his knowledge of the river 
extended back to the existence of old London Bridge. He 
had studied questions affecting the regimé of rivers. He 
understood that the sluices would rise automatically, so as to 
allow the water to flow underneath at the same rate that it 
was coming over Teddington Weir. He was of opinion that 
if the works were constructed, there would be depositions 
above the sluices and depositions below. As regarded up- 
stream, he thought the lock would render nugatory the works 
that had been done by the Conservancy Board. It would 
simply mean that at the end of a few years the work would 
have to be done again. The fact that the promoters proposed 
to have the sluices raised at night, showed that they saw the 
dangers of the scheme and desired to minimise them. He 
agreed with the last witness, on inspection of the river, that 
the present deposits were not offensive, and he regarded the 
proposal most unreasonable to construct a lock without first 
seeing the effect of the removal of the sewage, and what 
further the conservators could do by way of remedy. Mr. 
Martin, C.E., was briefly examined in ——-*, and finally 
Sir Joseph Bazalgette, C.E., engineer to the late Metropolitan 
Board of Works, said that for the last forty years he had 
been engaged in carrying out embankment work on the 
Thames. He had also assisted in the construction and 
repairs of bridges. He had made the tidal conditions of the 
river a special study. He expected from the construction of 
the lock that a considerable silting up would follow, and 
would materially injure the property along the river below, 
including that of the Duke of Devonshire. He expected such 
a silting up below that the only remedy sought for would be 
to construct sluices still further down. He did not consider 
that even a 60ft. span would answer the requirements of 
navigation with such a lock. It was, in his opinion, an expe- 
rimental scheme, and not worth the money that it was pro- 
posed to spend on it. He based his conclusions upon the 
silting that there would be a less quantity of tidal water 
passing up and down on account of impounding a certain 
portion. Reducing the volume of tidal water above the 
London embankments had had no injurious effects on the 
upper part of the river. 

In the end the Committee, believing that the scheme 
would be of great value to Richmond and the neighbourhood, 
passed the Bill, subject to certain modifications, among these 
being a condition that the water should be held up to a 
height of 5ft. 9in.; and another that the width of the arch 
should not be less than 70ft., except so far as it concerned the 
lock and slipway, which should be kept as narrow as possible. 








_CoNGRESS ON INLAND Navication.—The Fourth International 

Congress on Inland Navigation will be held in Manchester, on 
July 28th and following days. The objects of the Congress are to 
promote the improvement of inland navigation, and of estuaries ; 
to direct attention to the economical value of navigable waterways; 
to examine generally technical questions relating to the construc- 
tion and working of canals; to receive the report of the Inter- 
hational Statistical Commission appointed at the last Congress ; 
and to take further steps towards the collection of statistics 
bearing on inland navigation. The three previous Congresses were 
held respectively in Brussels, Vienna, and Frankfort-on-Maine. 
They were attended by delegates appointed by the Governments of 
the countries represented. The rd of Trade appointed Mr. 
Courtenay Boyle, C.B., and Mr. E. Leader Williams, C.E., to 
represent England at the Congress held in Frankfort in 1888. 
Communications have been addressed to the Governments of 
Germany, France, Austria, Belgium, Italy, Spain, Holland, 
orway and Sweden, Denmark, Switzerland, Russia, America 
Portugal, and Greece, inviting them to appoint delegates to attend 
the forthcoming Congress. It is intended to have an exhibition of 
lans, Maps, and models relating to inland navigation. At the 

rankfort Congress a similar exhibition was held, the most valuable 

contributions coming from the German Government, who spent 
on their preparation. It is hoped that these plans and 


— may be available for re-exhibition in Manchester. The 
ae will comprise two sections :—No. 1, engineering ; No. 2, 


g and economy. The discussions at the Congress will be 


conducted in English and French, and the proceedings published in 
Laelish, French, and German. The office of the secretary is at 


td Chambers, 46, Brown-street, Manchester, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0. our 
correspondents.) 





THE RATING OF MACHINERY BILL. 


Sir,—Messrs. Hedley,, Mason, and Hedley are valuers or 
assessors to local rating authorities. Their interest, therefore, in 
this question is of a professional and not trade character. Con- 

uently I am not inclined to carry on a discussion on the 
subject with them. My contention is, that in Scotland the only 
machinery subject to assessment is comprised under the head of 
“engines, boilers, and great gearing,” and I gave my authority 
for this statement by referring to the judgment of Lord Fraser, 
under date of September, 26th, 1887. This judgment was given 
in an appeal by the North British Railway Company against the 
valuation for the current year cf the lands and heritages in 
Scotland belonging to them, made by the Assessor of Railways 
and Canals in Scotland, on the ground that he had treated the 
plant and tools in the workshops at Cowlairs as being attached or 
fixed to the shop premises, and consequently as lands and 
heritages. The Assessor founded on the decisions in two English 
cases. 


In his judgment Lord Fraser found “that the Assessor has 
erroneously treated the plant, tools, &c., as lands and heritages, 
and as adding to the gross value of the appellants’ lands and 
heritages . . ”; and therefore he sustains the appeal, and 
remits to the Assessor to amend his valuation in accordance 
therewith. In his judgment his lordship says:—‘‘ The question 
raised under the appeal is one important not merely to railway 
companies, who have machine workshops, but to every industry, 
whether carried on by a public company or a private individual, in 
which machinery is used. Hitherto the assessors in Scotland have 
never held to be heritable estate, the annual value of which must 
be entered in the valuation roll, any machinery except engines, 
boilers, and great gearing or shafting. But now it is proposed to 
carry the matter a great deal further, so that the Assessor would 
be entitled to valve as part of the heritage, in the case of a mill, 
not merely engine, boiler, and gearing, but also all the spindles, 
all the looms, all the carding machines; and in the case of 
a shipbuilding yard there would be talen the hammers, the 
planes, the saws, the punches, and the shears; and in the 
case of an ordinary joiner’s shop there would be included the 
plane of the general joiner and his tools. It is said, in 
consequence of recent decisions in England, that this is the law in 
that country in regard to rating, and the Assessor in the present 
case has declared these as precedents to be followed, and has dealt 
with the plant and tools of the North British Railway Company in 
their workshops in Cowlairs upon this footing. Before disposing 
of the appeal I was desirous of having a detailed report from a 
man of skillas to the character of the plant which the Assessor has 
valued, and accordingly I made a remit to Mr, James Clinkscale, 
consulting engineer in Glasgow, to return a report bearing on each 
article, describing its uses, its position, and its connection with, or 
its detachment from, the buildings or lands; and he supple- 
mented this report by oral evidence. The general character of his 
report may be found in a few examples. It takes, for example, 
the grindstone and trough which are sitting on the floor with no 
bolts, and are not attached to the ground in any way whatever, but 
for motive power has a belt driven by an engine. Except in this 
latter particular it is the same grindstone which is to be found in 
any smiths’ or carpenters’ shop which is turned not by steam, but 
by hand. A drilling ‘machine is next mentioned by him, which 
sits on the floor without any bolts, and without being attached to 
the floor. Other articles are more fixed. They are kept iz situ 
by what are called dog bolts, to prevent vibration. There are 
sewing machines, which are kept steady by screw nails, which can 
be taken out, and on reference to these Mr. Clinkscale stated that 
‘in principle there is no difference between that arrangement and 
a case of a seamstress in a house getting a leg of her table screwed 
down,’ Other articles present a difference in the way in which 
they are dealt with. For example, an axle-turning lathe and a 
punching machine are bolted to a stone. e bolt has a screw 
nut on the = It comes up through the stone, and the nut 
screws the thing down. It is not ‘a rivetted bolt, but 
one that can be unscrewed, and the machine can then be lifted off. 
In short, there was not, with reference to any of the articles 
challenged, any attachment bya rivetted bolt. The strongest case 
of attachment is that of these nuts, which, however, can be un- 
screwed and the machine taken away. Now, it is these articles 
the Assessor has here proposed to value. He has never done it 
before, except last year in the case of the Caledonian Railway. 
Nor has any other Assessor in Scotland. Two gentlemen of great 
experience were examined in this matter, namely, Mr. James 
Henry, Assessor for the City of Glasgow ; and Mr. Robert Patterson, 
Assessor for the City of Edinburgh. Mr. Patterson says:—During 
the thirty-three years since the passing of the Act I have acted on 
the principle of taking the engine, boiler, and great gearing and 
avoiding tools and implements of trade.—Q.: Are you aware that 
that has been the practice of your brother Assessors throughout the 
country till Mr. Munroe’s new departure? A.: That has been the 
practice most strictly adhered tv all over Scotland. He further 
thinks that although the thing is heavy and remains in position 
through its own weight, that is not a reason for treating it as 
heritage to be valued. ‘The printing machines,’ he says, ‘in 
the newspaper offices in Edinburgh are very heavy—I believe some 
of them are 30 tons or 40 tons in weight, and it has never occurred 
to me to call them part of the house, and value them as part of the 
house. And I do not think it ought to be done.’ But the 
Assessorin the present case holds himself bound, or, at all events, 
entitled to follow the principle of the two English decisions, the 
first of which was Laing against Bishopwearmouth, which referred 
to a shipyard, and the articles dealt with sought to be rated were 
lathes, punch, shearing and planing machines, all of which the 
court held to be rateable on the ground that, although they might 
be capable of being removed without injury to themselves or the 
place, they were necessary to the shipbuilding business which 
was carried on, and must be taken to be intended to remain 
permanently attached to the — as long as they were applied 
to the purposes of a shipbuilding yard. The second case relied 
upon by the Assessor was that of the Tyne Boiler Works Company, 
the rubric of which is as follows :—‘In estimating the heritable 
value of premises used as a manufactory, machinery and plant 
placed thereon for the purpose of making them fit as premises for 
such a manufactory are to be taken into account as enhancing the 
hereditament, although such machinery and plant remain personal 
property, and are not physically attached to the premises.’ Now, 
it is quite clear that this is not the law of Scotland. In the 
English statute relative to rating, there is no express enactment in 
reference to machiuery, such as occurs in the Valuation Act, where 
we find the expression ‘lands and heritages’ to include a large 
number of various species of property therein described, and 
amongst others, ‘‘all machinery fixed or attached to any lands or 
heritages.” The enactment is not that all machinery that can be 
found to be adapted toa particular mill, or gas work, or shipbuild- 
ing yard shall be deemed heritage and to be valued. It must be 
machinery fixed or attached—fixed, that is to say, in such a manner 
that it cannot be detached from the building without destruction 
to itself or injury and destruction to the building. It is, moreover, 
clearly an abuse of language to say that an article, because it is 
heavy, is fixed or attached to the heritage when it rests there with- 
out bolts or screw or attachment of any kind. It would be different 
if the machinery that is valued were fixed or annexed to the realty, 
because such machinery becomes a part of the realty, and will go 
to the landlord at the termination of the lease.” 

It appears to me that no further words are necessary from me to 
aad my statement as to the machinery subject to rating in Scot- 
and to be true, and that Messrs. Hedley are relying upon the non- 
acquaintance of the general public with the exact terms of Lord 





Fraser’s judgment. For if there is one thing more clearly set forth 

than another in that judgment it is this, that there is no machinery 

rated in Scotland except engines, boilers and great gearing. Let 

Messrs. Hedley disprove this if they can without attempting to 

throw dust into the eyes of their readers. RICHARD TANGYE. 
Birmingham, May 28th. 


RAILWAY SPEEDS. 

Sir,—Since ‘‘ Speedy Traveller” cannot agree with my views 7 a 
train running down a bank with steam shut off, I cannot say any 
more on the subject. I can only refer him to your issue of April 
6th, 1888, which I mentioned befere, or to Dr. Lardner’s “‘ Steam 
Engine,” in which he will find the results of experiments given, as 
I said, which ought to confirm my opinion. In the case I gave, 
where the speed fell from seventy-eight to seventy-two miles per 
hour, I meant that I was timing by miles, and one mile was done at 
seventy-eight, and immediately after it steam was shut off, and 
the next mile was only seventy-two. For “‘running down sharp” 
should be read ‘‘ running down Shap;” the error, no doubt, being 
due to my hurried writing. I could not time any further, for im- 
mediately after that we passed Tebay, where there is a rise again. 

I do not see why the train should come toastand. The speed 
would fall to a certain figure, and then continue at that unless the 
gradient changed. In the experiments made it was found that a 
train being started at.forty miles per hour on a grade of 1 in 90, 
the speed fel! to thirty-one miles per hour and then kept at that. 
“S$. T.” ought to believe this, for, to use his own words, ‘‘ the 
source is unimpeachable, in my opinion.” I quite agree with 
“E. B. D.” that so far from there being any great discrepancy, the 
figures obtained by himself and ‘ Slowcoach” for the Tring- 
Willesden run were very close together. I also agree with them 
about the signal-box books. m. R. 

Glasgow, May 28th. 


THE CITY OF PARIS. 


Sir,—Referring to the disaster to the City of Paris, one might 
conclude that a far better way of placing the engines of a twin- 
screw ship would be to “‘ stagger ” those compartments asin sketch, 








with the usual fore-and-aft and thwartship bulkheads, using the 
opposite compartments for cargo, &c., as they might see fit. This 
would prevent almost absolutely any damage to one engine-room 
affecting the other, and also in the cases of warships no single shot, 
either raking or broadside, could well enter both. 

Gibraltar, May 19th. A. B. WILLItTs. 





ENGLISH AND AMERICAN LOCOMOTIVES. 

Sir,—I have taken great interest in the articles which have 
appeared in the recent numbers of this paper about the English 
and American locomotive question, and especially in the leading 
article of May 23rd, explaining where your American contemporary 
fails to give the details in which his engine is superior to the 
English. 

According to this article, he says that the American engine is 
better for the Colonies than the English. Now here is a case 
which, I think, will disprove his statement, at least for New 
Zealand. Three years ago the New Zealand Minister for Public 
Works ordered some locomotives from America, which, he said, 
could be obtained way my and lighter than English engines of the 
same horse-power to do the same work, viz., hauling the goods 
trains between Lyttelton and Christchurch. ‘So he got these 
engines with the fo as result. Any one of them that is put on 
for traffic between Lyttelton and Christchurch has to go to the 
workshops at least one day a week, and during this time its place 
is reves an English engine by Slaughter and Co., of Bristol. 

Now when the English engines used to run, I have noticed the 
same engine running for months together without the slightest 
knock to be detected in any part of the a 

Anerley, May 26th. C. W. Kennaway. 


THRESHING MACHINE COMPETITIONS. 

Simr,—Mr. Garrett puts himself out of court by his frank admis- 
sion that competitions are abhorrent to him; but even if we take 
his arguments as those of an entirely unprejudiced person, they 
are singularly inconclusive. 

Let me assume that the object of a competitor for a Royal 
Agricultural Society’s prize is to extend his reputation, enlarge 
his business, and increase his income. Now, unless Mr. Garrett 
can show that this result cannot possibly follow from the award of 
a prize, his contention can possess no weight whatever. Messrs. 
Richard Garrett and Sons have, it is quite true, never competed since 
1854. That the firm is prosperous and of an eminent reputation goes 
without saying, but is it certain that it would not have been yet more 
prosperous and eminent if it had kept itself more before the world ? 

I may say further that Mr. Garrett’s objections to medals and 
trinket awards is confined wholly to English medals, for the firm 
possess a very large foreign collection, which have been awarded to 
them at various exhibitions and shows. 

It is merely waste of time to talk about the development of the 
locomotive as being on all fours with the development of the 
threshing machine. The trade in the latter is in the hands of at 
most six firms, namely: Richard Garrett and Sons, Clayton and 
Shuttleworth, Ruston and Proctor, Marshall and Sons, Nalder and 
Nalder and Ransomes, Sims, and Jefferys. Several other firms make 
a few machines; probably all put together not approaching the out- 
put of any one of the firms Ihave named, There is absolutely no com- 
parison between this trade and the business of locomotive building, 
which is very largely carried on by the persons who use the 
engines. But, as I have said, all this is nothing to the point. 
Mr. Garrett must be prepared to prove that the possession of a 
prize awarded by the Royal Agricultural Society is of no pecuniary 
advantage to the possessor. That he will have some difficulty in 
doing. It is not my experience. Many years ago I got a silver 
medal, and that medal was worth a great deal tome. Whyshould 
not others reap similar advantages ! Preston NortH END. 

May 27th. 





WHAT IS CAST STEEL ? 

Sir,—On the occasion of the recent presentation of the Bessemer 
gold medal to Mr. W. D. Allen, Sir Henry Bessemer is reported to 
have said that their steel was now being purchased in very large 
quantities by men who did not generally say that they used 
Bessemer steel. 

Will Sir Henry kindly state, for the benefit of the trade gene- 
rally, the present meaning of the term “‘ cast steel”? Formerly it 
embraced only such material as had been refined in small crucibles. 
I have noticed on the show cards issued by the firm of Henry 
Bessemer and Co. the term, ‘‘cast steel castings by the Bessemer 
process,” and it seems rather an anomaly to apply the word ‘‘ cast” 
if the material has not been melted in small crucibles, which is the 
original process of producing cast steel as invented by Huntsman. 
I suppose it was not necessary then to adopt the word ‘‘ crucible,” 
because the Bessemer method was not discovered, and the name 
“cast” was quite sufficient to distinguish the product from 
** puddled”’ steel. i 

ill Sir Henry also please state whether the process of making 
Bessemer steel in Sweden is carried out in exactly the same 
manner as in this country? It would simplify matters very much 
if the generic titles of ‘‘crucible” and ‘‘ Bessemer” were kept 
separate, and not allowed to become confused in any way by the 
connection of the term “‘ cast steel.” GruciBLEe, 

Shettield, May 26th. * 
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NALDER’S MALT-CLEANING MACHINE. 


THE above engraving illustrates a plant of malt-cleaning 
machinery. as made by Messrs. Nalder and Nalder, of 
Wantage, for Messrs. Guinness, Sons, and Co., of Dublin, 
and is now fixed in their new malt stores. Fig. 1 shows it in 
end elevation, and Fig. 2 as in longitudinal vertical section. 
The malt, as in hopper A, enters at inlet B of the self- 
feeder C. This has a right and left-hand worm, and feeds 
half to one side and half to the other side of the machine. 
The self-feeder is also provided with a valve D for stopping 
the flow of malt to either side. From the feeder it passes to 
the top cylinders E E. These are 
made of two meshes, those at the 
inlet ends of such a grade as to 
allow clean combings only to pass 
through, which fall down spouts 
J J and into sacks; the meshes at 
the outlet ends allow the malt to 
pass through, whilst stones and 
large substances fall out as over- 
tail into spouts G, one for each 
half machine. From this the 
alt passes into the polishers H H, 
which rub off blue mould, rootlets, 
dirt, &c., and generally clean and 
brighten it; these polishers can 
be used or not at pleasure by use 
of the valves H! H'—then into 
the lower cylinders KK. These 
also are made of two meshes, the 
inlet ends allowing only dirt, &c., 
as rubbed off by the polishers, 
to pass through and into the 
spouts L L L, where it is also 
sacked. The outlet portions allow 
the thin only to pass through. 
This is taken away by the worm 
conveyor M, whilst the head or 
large malt passes out at the ends 
as overtail, falling into the spouts 
NWN leading to the elevator for 
storing in the various bins. An 
exhaust fan placed in an upper 
floor is connected to the machine 
by the main trunk P, which is 
also connected to the smaller 
trunks R R RR, each fitted 
with suitable regulators S S. Air being admitted to 
the machines by the four air inlet trunks T T T T, the 
malt is subjected to the action of the exhaust at every stage 
during its progress through the machine, so that not only is 
all dust drawn off, but the screening room is kept free of 
it. The machine is self-contained and driven by long 
shaft U, on which is main driving pulley V fitted with a 
friction clutch. It is also arranged that one half of the 
machine only can be used if necessary, by throwing out of 
gear either of the pinions X X and stopping off the malt by 
valve D. The capacity of the machine is fifty quarters an 
hour. The wire cylinders, which are made by a special plant 
of machinery, have all the grading wires let into notches cut 
into the longitudinal bars and rivetted over; each cylinder 
is 10ft. long by 3ft. diameter, and Messrs. Nalder are now 
making some up to 23ft. long, of the same diameter, for barley 
grading. The screens are similar in construction as far as 
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all that concerns the fixing of the wires into the carrying 
rods, to those exhibited on a smaller scale by Messrs. Nalder 
at the Royal Agricultural Show at Windsor and elsewhere. 








WAYGOOD'S LIFT GEAR. 


The accompanying illustration is of one of Waygood’s 
powerful worm and wheel gearing for power lift to be driven 
from a line of shafting or gas or steamengine. There are two 
bands, one open and one crossed, which drive on to the three 








WAYGOOD'S POWER LIFT. 


pulleys shown, and are guided on to the middle, or fast 
pulley, by the striking forks, and cause it to revolve in either 


one or other direction, as the lift is required to ascend or | 


descend. The shaft at the other end has a wrought iron or 
steel worm cut out of the solid and two thrust bearings; 
there is also on the same shaft a brake, the band of which is 
made to bear on the brake when the two bands are on the 
two outside loose pulleys, and is released by the movement 
of the striking bar in either direction, when either band is | 
brought on to the centre or fast pulley. The striking bar is | 
actuated by the weighted lever shown in the front, the 


hand or controlling rope being attached to the weighted end | when starting through neglect in opening the 


of this lever. The worm wheel iskeyed on to a powerful shaft | 
ruhning in two wide bearings, the drum being keyed on to | 
the other end of this shaft. The bottom of the worm wheel 
runs in a dish of oil, so that the teeth are constantly lubri- 


cated. The casting carrying the bearings for the worm and ' 
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worm wheel being all in one, the strains are all self-contained. 
To give extra security to this casting a long bolt on either 
side is fitted through a boss, and is screwed up exceedingly 
tight so as to relieve the cast iron of strain. The large drum 
is turned and a spiral groove cut on it to receive the steel 
wire rope which suspends the cage. In many cases two, 
three, and even four ropes are used, and in that case either 
double or triple-threaded grooves, as the case may be. Messrs. 
Waygood and Co. have fitted a number of these lifts at variou 
places, such as tne Co-operative Wholesale Society, Messre 
Barrett and Co.’s brewery and stores, Messrs. C. D. 

and Co., Messrs. Johnson and Watts, the Royal Arsenal, 
Brush Electric Light Works, and a great many other places 
in London, Liverpool, Ireland, the Continent, and Australia ; 
and as there is so much difference in this class of lift, it is of 
great importance, where the lift is ever used for persons to 
travel in, that the greatest care should be given to get a per- 
fectly safe and trustworthy gear. 








WOOD'S AUTOMATIC BACK-PRESSURE RELIEF 
VALVE. 


THE accompanying engraving illustrates a new combined 
drain cock and relief valve, patented by Mr. W. Wood, 
Summerfield-crescent, Birmingham. The engraving shows 
the valve at work. The steam entering the cylinder at A 
closes the valve at that end, at the samo time opening the 
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TO DRAIN” _OF CONDENSER 


opposite end B, and vice versd with the motion of the piston 
allowing any water that may accumulate in the cylinder to 
pass out into the drain. ‘The valve is always open in the 
same direction that the piston is travelling, which prevents 
accidents through priming, or neglecting to open the cylinder 
cocks. Its simplicity of construction renders it impossible to 
get out of working order—it is made of hard gun-metal. The 
advantages claimed are:—(1) It dispenses with the two 
ordinary cylinder cocks now in use, which leak or become 
corroded; (2) the water is automatically taken away as it 
accumulates in the cylinder; (3) the valve is always opeD 
when the engine is standing, and thereby prevents accident 
ordinary cocks; 
(4) any back-pressure caused by the steam passing the iston, 
or water introduced by priming, finds instant relief, thereby 
dispensing with relief valves in the ends of the cylinder, and 
reducing the breaking of joints to a minimum; (5) it 18 
perfectly automatic and direct-acting. 
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THE LINDE BRITISH REFRIGERATION COMPANY'S WORKS, SHADWELL. 


(For description see page 443.) 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Russia: Trade of Batoum in 1888.—The trade of Batoum 
in 1888 was more copious and prosperous than at an previous 
time. Imports increased by £299,650, or 69°55 per cent. 
British imports by £29,956, or 171-2 per cent., and in propor- 
tion of the whole from 42°7 to 68-2 per cent.; British shipping 
entering the port increased by 88,595 tons, or 72°6 per cent., 
and its proportion of the whole from 20-8 to 38-55 per cent. 
Imports of tin-plates increased by 8732 tons, or 125-85 per 
cent., and in value from £15 to £18 7s. 3}d. per ton. Tin- 
plates are used for making petroleum cans, and come almost 
exclusively from Swansea. Exports of manganese decreased 
by 4482 tons, or 38°65 per cent., and increased in value from 
£25 to £27 13s. 23d. per ton. The decreased export was owing 
to the absence of proper means of transport. Petroleum 
products increased by 187,326 tons, or 71°5 per cent., and in 
value by £662,446, or 62-2 per cent. Kerosine—for China, 
India, and Japan—increased by 81,171 tons, or 292 per cent.; 
over two-thirds was taken by India. The number of vessels 
carrying oil in bulk from Batoum was twenty-two—eighteen 
British; an increase of thirteen. The harbour works are 
progressing favourably, and when completed will greatly 
accelerate and facilitate the loading of tank steamers. One 
of the petroleum docks has been opened; but general cargo 
boats will have to continue loading and discharging by means 
of lighters, nothing having been done towards the construc- 
tion of the projected quay between the custom-house and the 
new harbour works. 

Russia: Trade of Riga in 1888.—The general trade of Riga 
increased over that of 1887; but the result proved unsatisfac- 
tory, in consequence of the great and unusual fluctuations in 
exchange. Imports increased by £521,915, or 26°95 per cent. 
British imports by £224,060, or 27°6 per cent., the proportion 
of the whole remaining nearly steady at 41-2 and 42 per cent. 
British shipping entering the port increased by 100,618 tons, 
or 27-1 per cent., and in proportion of the whole from 37-1 to 
42-95 per cent. Imports of coal increased by 56,950 tons, or 
50 per cent., and decreased in value from £1 2s. 734d. to 
16s. 103d. per ton. Cutlery increased by 180 tons, or 43-9 per 
cent., and in value by £14,350, or 45°75 per cent. Iron 
increased by 11,078 tons, or 88-9 per cent., and in value from 
£8 10s. 10;,d. to £8 15s. per ton. Machinery increased by 
2370 tons, or 165°75 per cent., and in value by £74,700, or 
175°3 per cent. 

Rus ia: Trade of Taganrog in 1888.—Imports into Tagan- 
rog increased by £23,178, or 7-2 per cent. over those of 1887. 
British shipping entering the port increased by 270,038 tons, 
or 90°5 per cent., and in proportion of the whole from 61-35 
to 76°95 per cent. Imports of ironware increased by two tons, 
or 4°55 per cent., and in value by £21, or 1-2 percent. The 
system of protective duties has done much towards developing 
the iron industry in South Russia. New works have been 
established, some are in full operation, and the construction 
of others is under consideration. The production of pig 
and other iron has greatly increased, and given an impetus 
to several trades. The new Russian Company alone turned 
out during the year 55,000 tons of pig iron, and in the 
beginning of 1889 blew in another blast furnace. Machinery, 
agricultural, increased from 21 to 307 tons, and in value 
from £1191 to £20,859. The season was an exceptional one. 
All the depots in this neighbourhood were sold out, and a 
much larger business could have been done, though the low 
value of the rouble in the spring raised the price of foreign 
machinery considerably. There was a great scarcity of 
reapers and steam threshers. Home-made agricultural 
machinery secured its position in the markets, when a large 
number of ploughs, reapers, and other implements wefé sold. 
Two Englishmen were engaged in this trade, with every 
prospect of doing well. A large number of advertisements, 
circulars, periodical publications, price lists, and reviews 
reached the Consulate during the year, and were disposed of 
as best pessible. To insure a wider circulation, failing 
Russian, they ought to be printed in German. The long 
projected enterprise of iron shipbuilding here has commenced. 
Two steam vessels and two barges were begun, the larger, 
the first of six colliers to trade between Rostov and the Azov 
and Black Sea ports, was 720 tons, 204ft. long, 30ft. wide, of 
loaded draught 83ft. having engines of 250 indicated horse- 
power, and a speed of seven knotsan hour. Thesecond steamer, 
170ft. long, and 24ft. wide, was for river service. The coal 
crisis continued to be one of the prominent questions of the 
day. The rolling stock of the railways proved insufficient for 
the carriage of grain alone. Many pits are not connected 
by rail with the main line, and there are no proper roads 
thereto. The opening in autumn of the Bogodukhava branch 
line afforded an outlet for several collieries in the Kalmuis 
district. The falling off in the imports of coal in 1887, the 
establishment of new ironworks in the Donetz coal basin, 
the new law regulating the cutting down of forests, and 
the abundant harvest, created an enormous demand for 
labour. As much as 10s. a day was paid in some parts, 
forcing certain collieries to cease working, and most of the 
anthracite pits were flooded. All these circumstances tended 
to raise the price of coal throughout Southern Russia. 
Special regulations were enacted, and Government assistance 
rendered, but the Donetz coal industry remained unremune- 
rative, not being able to take advantage of the increased 
price of fuel. There has been much agitation as to the duty 
on foreign coal, some ascribing the crisis to the impost, and 
advocating its abolition, and others demanding its increase. 
The imports of foreign coal to the Black Sea ports, which 
fell from 200,000 tons in 1886 to 39,000 tons in 1887, rose in 
1888 to 230,000 tons, affording convincing proof that Russian 
colliery owners have not been able to oust their English 
rivals from markets bordering on the Donetz coal basin, 
much less from Constantinople and Mediterranean ports. 
The scheme of continuing the Ekaterina railway from 
Dolinskaia station through Bobrinetz, Voznesensk, Berezovka 
to Odessa, reducing the distance from the Donetz basin by 
209 miles, has raised fresh expectations, as it is calculated 
that the new line will cheapen coals by 4s. 73d. per ton. Rich 
veins of lead and silver ore have been found atthe head-waters 
of the river Kuban and its affluents Dout and Utchkulan. 
The most important lodes are the “ Ekaterina.” A short 
distance from these lead and silver beds is a stratum of coal, 
3ft. thick. The river Kuban offers great facilities for working 
the mines, as the strong current produces sufficient hydraulic 
force for large machinery. The quicksilver mine was success- 
fully worked during the year, 32,900 tons of ore having been 
extracted, and 28,500 tons calcined, yielding 162 tons of 
metal. The Russian quicksilver is remarkably pure, and has 
supplanted all foreign importations. Two important rail- 
ways were opened during the year. The one most affecting 
this port is the branch from Tikhoretz station on the 
Vladikavkaz line, to Novorossisk on the Black Sea, vid 





Ekaterinodar, capital of the Kuban territory. Its length is 
168 miles, and cost £1,491,150. The second railway is 302 
miles long, commences at the Kinel station on the Orenberg 
railway, twenty-five miles from Samara. All the machinery, 
materials, &c., were of Russian manufacture, and the cost 
was £2,245,320. This line is another step towards the 
realisation of the projected Siberian Trunk Railway to 
Irkutsk, vid Omsk, Tomsk, and Krasnoyarsk. The scheme 
of constructing a line 185 miles long, from the Tomilovo 
station near Samara, to Uralsk, was under consideration, and 
also that from Eletz to Kramatovorka on the Donetz Coal 
Railway. There was also a project for a line from Voronej 
to Kursk, and a counter one to Kharkov. A long standing 
scheme is that for removing the obstacles to the navigation 
of the upper Don, and it was proposed to establish the Eletz- 
Rostov-Don Steam Navigation Company. The Govern- 
ment of Voronej would derive considerable advantages 
by possessing through inter-communication, and _ the 
export trade of Rostov and Taganrog would be largely 
increased. The last plan for uniting the Volga and Don shows 
the canal to be 53 miles long ; width at bottom, 47ft. 6in.; at 
sidings, 90ft. 2in.; surface width 65ft. Gin.; at sidings, 114ft. 
10in. The depth of the upper cutting is 144ft. 3in. The 
earthwork will amount to 31,500,000 cubic yards. The Don 
is higher than the Volga by 128ft. A new scheme was 
elaborated for cutting a canal 74 miles long through the 
Isthmus of Perekop and exploiting the traffic by coasting 
craft from Ghenichesh on the Sea of Azov through the Putrid 
Sea, for reclaiming the unproductive land bordering on the 
canal, and to build and work the craft using it. The canal 
will be 70ft. wide at the base and 12ft. deep. The under- 
taking was to be finished in 4} years. The capital is from 
£3,200,000 to £3,400,000 in shares of £20 each. The right of 
working the canal has been granted for 81 years. The 
practical utility beyond shortening the sea route, and facilitat- 
ing the Danube coal trade, against which English can 
compete, is doubtful. During the predominant north-easterly 
and easterly winds, the canal will injuriously affect the navi- 
gation of the Sea of Azov by drawing off a large volume of 
water, thereby reducing the depth in the eastern part of this 
extremely narrow sea, and inflicting incalculable loss on the 
trade of Rostov and Taganrog. There is a scheme, most 
doubtful of realisation, for deepening the Sea of Azov and 
raising its level by building adam across Kertch straits, with 
two locks for ingress and egress of vessels. The dam is to be 
10 miles long, 74 miles being along the Tuzla Spit; for 14 
miles further, where there is a depth of 6ft., a barrier is to be 
constructed ; the third portion is to run across the channel 
to Akbourun Point, where the average depth is 18ft. It is 
expected by this scheme to raise the level of the Sea of Azov 
7ft. Provision is made for getting rid of the superabundant 
water at Kertch through escapes in the dam, but when gales 
blow from the opposite direction the eastern coast will be com- 
pletely inundated. At the present time the loading quay at 
Taganrog is occasionally submerged and the suburbs flooded. 
The harbour improvements have been commenced. The 
harbour will be 93ft. deep mean level, anda canal of the same 
depth will lead from it to Tortoise Island two-thirds of a mile 
distant. 

Turkey : Industries of Adana.—With an irrigation system 
the crops of cotton might be assured every year without 
depending on the rain. A cotton spinning mill containing 
2700 spindles, and built to hold twice that number, has been 
established at Tarsos, where there is already a cleaning 
factory of sixty gins. Both are worked by water power. The 
machinery for the spinning mill was supplied by Messrs Platt 
Bros. and Co., Oldham; the two steam threshing machines 
from Ransomes, Sims, and Jefferies, which were imported in 
1888, worked very well and met with the approval of the 
farmers. Five more were imported in 1889. The straw 
cutting apparatus is good. The receipts of the Mersina, 
Tarsos, and Adana Railway in 1888 increased over those 
of 1887 by £960, or 8-7 per cent., entirely from goods, 
the passenger traffic having fallen off through the com- 
petition of the carriages, which are constantly increasing, 
and there was even a project to form an omnibus company. 

Turkey: Trade of Salonica in 1888.—The commerce and 
trade of the port of Salonica on the whole materially 
increased in 1888. Imports increased by £21,000 or 1-5 per 
cent., over those of 1887; British imports by £25,000, or 
5°8 per cent., and their proportion of the whole from 30-9 to 
32-25 per cent. British shipping entering the port increased 
by 16,164 tons, or 9-3 per cent., but decreased in proportion 
of the whole from 27-4 to 26 per cent., owing to increases in 
the shipping of all countries other than Turkish. Imports of 
metals increased by £8000, or 8 per cent. Cutlery comes 
from Austria and Germany. Door. and window fittings and 
self-revolving iron window shutters and screens, chiefly of 
French make, have been introduced with success. Iron safes 
come from Austria-Hungary and Belgium, which country is 
rapidly ousting Great Britain in iron nails and zinc. 
Petroleum increased by £10,000, or 20 per cent. About 
215,000 cases were imported, 153,000, or 71-12 per cent., from 
Batoum, and 62,000 from America. The average price of the 
Russian article is from 5s. 6d. to 6s. 1d. per case of two cans. 
It is preferred here, as it is cheaper and more easily procurable. 
Among British imports were: Coals, 10,500 tons, 2500 tons, or 
19-25 per cent. less than the preceding year. Prices varied 
from 20s. to 25s. per ton. The gasworks about to be com- 
pleted will largely increase the local consumption of coal. 
Tron, 2445 tons, a decrease of 65 tons, or 25 per cent. Prices 
varied from £7 to £10 per ton, according to form and 
quality. Nails 78 tons, a decrease of 62 tons, or 44°3 per 
cent. Most of the nails used in Macedonia come from 
Belgium and France. Prices were: English sharp points, 
first quality, 11s. 9d.; second quality, 10s. 9d. per cwt.; 
Belgian sharp points, 10s. 6d.; French, 12s. 24d. per cwt.; 
tin bar, 57 tons; tin plates, 92 tons. The Merchandise 
Marks Act, 1887, has in a great measure put a stop to 
the frauds practised by some native dealers with the 
connivance of their correspondents in the United Kingdom, 
and few complaints are heard of goods being sent here wrongly 
marked. As a result of the credit facilities granted to this 
market the demand for foreign produce increases, and local 
merchants give better terms to buyers in the towns of the 
interior, who in their turn do likewise with the small dealers 
in the villages. Austria-Hungary gives four, six, and eight 
months’ credit, and even allows a longer term with 6 per 
cent. interest; Germany and Switzerland give from four to 
six months; Belgium, France, and Italy from three to four 
months. English manufacturers give ltttle or no credit, and 
do not readily enter into direct relation with the native buyers 
except on condition of cash payments at the shipping of goods. 
The only important mines now worked are those of antimony 
and chrome—chromate of iron. Three antimony mines are 


successfully worked, the ore of which, about 300 tons, has 
been exported to the United Kingdom, of very good quality 





=—=—=—===== 
and costs about £10 per ton f.0.b. at Saloni 

mines are at Kran-Mahallé, Ourmelia rons nae chrome 
ore sells at from £2 4s. to £2 10s. a-ton, accordin to t The 
tance of the mine from the port of shipment SThe = dis. 
cheaply and easily extracted, being found near the | we 
and quarried like stone. The deposits are abundant ane 
province may be considered the producing country of E = 
both in quality and quantity for centuries, ‘Two on ee 
antimony and two of the chrome mines are owned by 3 _ the 
subjects. Asbestos, copper, iron, lead, and other A seeg 
of less importance exist, some in great abundance 7 wa 
not all of good quality, but very little has been done = ‘e 
way of exploration. The delay by the authorities in 
ing concessions, the abserice of roads to the sea oui on 
the insecurity of life, are the great drawbacks to the dev. = 
ment of mining enterprise in this country. The goods Kn rs 
on the Uscup and Vranja Railway amounted in 1888 eae ; 
94,000 tons. The expectations as to the advantages of th : 
Turco-Servian junction lines at Vranja have been but artly 
realised, owing to the very high tariffs. The few triale'mad 
to introduce British goods into Servia by the Salonica yo . 
were not encouraging, as the Fiume route proved chea, = 
In April, 1889, a conference met at Constantinople ica 
adoption of tariffs for the through traffic on the Austr. 
Hungarian, Bulgarian, Servian, and Turkish railways, It 
established two tariffs, regular conventional for class ' sale 
and special exceptional for specified goods. The reduction, 
are considerable, in some cases 75 per cent. The reduced 
rates will be charged on agricultural machinery iron 
and steel, when carried from the Austrian side toward 
the Turkish ports, of Dedeagatch, Constantinople pe 
Salonica, the rates of the conventional tariff being chan ed 
from Turkey to Servia. This gives an undue prederenice to 
Austrian trade, and will cripple British trade, especially jy 
metals, to Servia through Salonica. For instance, the cost 
of carrying ten tons of iron from Buda-Pesth to Nisch, vig 
Belgrade, will be £10, and to Vranja £11 8s., while from 
Salonica to the same places the cost will be £13 and £9 
respectively, precluding transit much beyond Vranja, The 
passengers carried were 74,000. This traffic is very limited 
and is not likely to improve until the junction railway jg 
connected with a regular steamship service between Salonica 
and Egypt, which will complete the line of communication 
between Europe and the Far East. A model farm and a 
school of agriculture are in course of construction near 
Salonica. Ploughing and other machines are used partly 
from England—Howard’s make—and partly from America 
and France. The Salonica gas works, the concession for 
which has been sold toa French company, are fast approach. 
ing completion. A concession for the Salonica tramway has 
been granted to a Turkish notable of the place. < 








THE RUSSIAN VOLUNTEER FLEET. 


Ovr supplement this week gives two views of the engines 
of the new twin-screw liner Orel, recently built and engined 
by Messrs. R. and W. Hawthorn, Leslie and Co., of Newcastle. 
on-Tyne, for the Russian Volunteer fleet, the fastest mer. 
cantile steamer yet built on the North-east Coast, and is 
intended for the trade between Odessa and Vladivostock, in 
Siberia. The Orel is 452ft. long over all—415ft. between 
perpendiculars—by 48ft. beam, and is elaborately fitted up 
for carrying passengers and emigrants. With 2000 tons dead 
weight on board she has a draught of 19ft. 3in. mean. Her 
machinery consists of twin screw vertical engines of the 
following dimensions :—Cylinders, 34in. + 54in. + 85in. by 
5lin. stroke of pistons. The boilers are four in number, 
double-ended, 15ft. diameter by 18ft. long, containing in all 
twenty-four furnaces, and having 17,204 square feet of heating 
surface and 615 square feet of grate, the steam pressure being 
1601b. Eight fans are provided for forced draught on the 
closed stokehold system, and the appliances are such that the 
boilers may be worked under natural draught with maximum 
efficiency. On the official trial the vessel was complete in 
cruising condition, with all her weights and stores on board, 
and 2000 tons of cargo. She was put upon the measured 
course of 9°6 knots off the Tyne, under natural draught, and 
on the run north, against the tide, she made 18°88 knots 
per hour; while, on the run south with the tide, the speed 
realised was 19-86, thus giving a mean of 19°37 knots, The 
average revolutions, as given by the counters during these 
runs, were 97°7 per minute, and the average indicated horse- 
power was 9934. In fulfilment of the contract the Orel pro- 
ceeded to run out to sea for six consecutive hours, and the 
average revolutions shown by the counters during that time 
were at the rate of 96:4 per minute, the corresponding speed 
being 19°112 knots per hour, and the indicated horse-power 
9098. This result was achieved under ordinary natural 
draught without the ube of the fans. The time did not permit 
of the test under forced draught being carried out, as 
originally contemplated ; but so satisfied were the officials of 
the commission with the results obtained that they dispensed 
with any further trials. With forced may gr a speed of 

knots will be obtained. At the close of the trial the 
boilers were found to be in a perfect condition. 

The powers and speed recorded were not the result of a 
spurt, but were kept up for six hours continuously, without a 
hitch, and, indeed, could have been maintained for any 
length of time, as the steam pressure and revolutions at the 
finish were rather higher than at the beginning of the trial. 

It will be observed that the horse-power per foot of grate 
during the two runs on the course was 16-1, and during the 
six hours the average was 14°75. It is also noteworthy that 
the square feet of heating surface per indicated horse-power 
were respectively 1°73 and 1°89. 








Tue INSTITUTION OF MECHANICAL ENGINEERS.—The summer 
meeting of this Institution takes place at Sheffield, from the 28th 
of July to the lst of August inclusive, not at Leeds, as mentioned 
in our last impression. 

A Mountain oF Iron OrE.—Australia has its mountain of gold, 
Mount Morgan; it seems so to have its mountain of iron, Mount 
Major. The Sheffield Telegraph publishes a letter from a scientific 
correspondent, who states that about the centre of Victoria, in the 
extensive plain known as Emu Plain, there is a mountain of 
very rich iron ore, a black magnetic oxide of iron, the for- 
roula of which is 73 per cent. of iron and 27 per cent. of oxygen, 
ke. The hill is said to rise grandly in the midst of the plain, 
about 400ft. high, with a flat top of 200 to 300 yards in width, 
nothing but black magnetic ore. The hill, which is near to a branch 
railway, cbtained its name from Major Sir Thomas Mitchell, who 
made the survey of the colony of Victoria about half acentury ago. 
Timber is plentiful for charcoal perpen, and limestone is abun- 
dant in the immediate neighbourhood for flux. It is a pity Mount 
Major is such a long way off. If the colony takes to makin steel 
blooms on its own account, the mountain of iron ore woul rival 
that of gold. 
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RAILWAY MATTERS. 


Tur Umballa-Kalka (India) Railway is expected to be 
opened for passenger traffic on October Ist, 


AccoRDING to telegraphic advices, the Shah has put a 
yeto on the Russian project to construct a railway connecting 
Enzelli with Resht. 

An Indian contemporary learns that seventy-three 
applications have been received for the appointment of Engineer 
for the Rangoon Municipality. 


Lorp BaLrour of Burleigh and Mr. Boyle on the 21st 
inst. concluded the Railway Rates Inquiry, after hearing objections 
on behalf of the Postmaster-General, to the charges of the railway 
companies for the conveyance of telegraph poles, 


Tue Select Committee of the House of Lords has 
assed the Bill granting an extension of time for four years within 
Pnich to construct the authorised Regent’s Canal, City, and Docks 
Railway. The Committee, however, struck out all powers to pay 
premiums or commissions for underwriting the capital. 


A contract which has been concluded between the 
Great Railway Company, Russia, and the Compagnie Internationale 
des Wagons-lits and the Grande Express Européens for the 
exploitation of saloon carriages between St. Petersburg and 
Eydthuhnen, on the frontier of Germany, has just received the 
approbation of the Russian Government. This contract will exist 
for fifteen years. The Compagnie Internationale have already 
supplied en a cars for the lines from Varsovie to Moscow and 
to St. Petersbure. 


A noveL method of seeing the coming Exhibition in 
Chicago is suggested by a Wisconsin ‘‘mechanical engineer.” It 
is proposed to arrange the buildings over and the exhibits on each 
side of a sunken belt railway track of 14ft. gauge. On this track 
would be a continuous line of cars, provided with comfortable 
seats, and moving at a low speed, The visitor seats himself and 
yoes around until he has “‘seen it all;” or he can step off and 
examine things at his leisure if he will. This moving belt ic & be 
constructed to carry 25,000 passengers. 


On May 6th, the rim of one of the large driving wheels 
of the cable machinery of the Brooklyn Bridge Railway cracked 
across and sprung open abeut a quarter of an ee but, fortunately, 
not so much as to prevent its teeth from continuing to mesh in 
with those of the pinion. The Engineering and Building Record 
says:—‘‘The engineer in charge, hearing the noise, though 
ignorant of its cause, slowed down the machinery and notified the 
train dispatchers to start no more trains. When all trains attachec 
to the cable had arrived at the termini the inery was stopped, 
and the reserve cable connected to the reserve machinery was 
shifted into the place of the one that had been in use, and in about 
two hours everything was going again as usual. In the meantime, 
trains were run by locomotives. e shifting of the cables on the 
bridge proper is very rapidly accomplished by two snatch blocks 
hung to the under side of a locomotive which lift one cable out of 
place and the other into it as fast as the locomotive can travel. 
Shifting the cables out of and into the leading sheaves at either 
end of the bridge consumes a much longer time.” 


TuE Russian Government is reported to be about to 
acquire the network of the South-Western Railway, con- 
sisting of some 3000 miles of road. The Russian press is fairly 
unanimous in its appreciation of the advantages likely te accrue to 
the country by this huge system of railways coming into the hands 
of theGovernment. Itis this railway which commands directly 
and indirectly the most important outlets in the Black Sea and the 
strategical points on the Balkan Peninsula, the Austro-Hungarian, 
and the German frontiers. Were hostilities to break out between 
Russia and one of her Western neighbours, the fact of this enor- 
mous network of lines being under the complete control of the 
military authorities would be of incalculable importance in the quick 
moving of troops. It is stated that the matter has already been 
decided, and that the railway will soon be handed over to the 
Government. The conditions of the sale are stated to be that the 
income shall be capitalised at the rate of 5 per cent., the income to 
be fixed by an average from the last seven years. The capital of 
the company is calculated to be about 300 millions of roubles. 


Tue capital sunk in all the German railways up to 
April Ist, 1889, amounted to 10,075,415,088m, £503,770,754), or 
201,906m. per kilometre (£17,381 per mile), The gross earnings 
in 1888-89 were 1,166,621,548m. (£58,331,077), against 
1,089,621 ,592m. Teeny in the preceding year. Tne passen- 
ger traffic contributed 309,932,534m., against 293,896,921m.; the 
goods traffic 810,691,903m., against 750,733,074m. The working 
expenses were 619,542,723m. (£30,977,136), against 574,106,827m. 
(£28,705,341) in 1887-88, After deducting incidental expenses, 
the net earnings were 535,157,695m. (£26,757,885), against 
509,441,394m, (£25,272,070), which corresponds to 45°78 (against 
46°29) per cent. of the gross earnings, or 5*4 (5°17) per cent. of the 
capital invested. The number of accidents on all German railways 
in 1888-89 was 2549, against 2521 in 1887-88, of which 393 (508) 
were due to derailment, 251 (249) to collisions, and 1905 (1764) to 
other causes. Excluding suicides and attempted suicides, 562 
(against 463) persons were killed, of whom 333 were railwa 
employés, 31 passengers, and 198 “other persons ;” while 1447 
(against 1334) persons received injuries, of whom 1164 were 
employés, 123 passengers, and 160 “other persons.” The average 
of all persons who met with accidents on German railways in 


1888-89 was 3°58 per 10,000 trains of all descriptions, against 3°55 





in 1887-88, 


THERE seems now at last a probability of the unfortu- 
nate Swedish-Norwegian Railway Company getting into proper 
order, the Swedish Government having introduced a Bill into the 
Swedish Parliament, asking for the necessary money to purchase the 
railway from the present owners. The Government has asked fora 
grant of 7,000,000kr., or about £390,000, with which sum the 
intend to purchase the Swedish section of the Lulea-Afoten Raik 
way, with all buildings, rolling stock, &c. Of the 7,000,000kr., 
a sum of 250,000kr. are, however, expected to ex- 
pended m commissions and similar items, leaving 6,750,000kr. 
at ss into the hands of the company or their debenture 
a ers, As the company’s debentures amount to nominal 
7 200,000, and the share capital to £2,000,000, the offer does, 
of course, not appear to be a very tempting one, but still it 
seems perfectly fair, considering the official valuation of the rail- 
Odi According to this valuation the railway between Lulea and 
Pi vara has been put at 4,896,000kr., or about £270,000. This is 
© portion which has been = for the ore traffic, off and on, 
as the unsatisfactory state of the railway line has caused the per- 
a to use it to be suspended once cr twice. The works beyond 
rellivara, where the first heavy deposits of iron ore coming from the 
eo are met with, are only very litttle advanced, and have been 
> a but 350,000kr., or barely £20,000; the company’s rolling 
roy as been valued at 587,000kr., or rather less than £30,000. 
aah © company, however, by selling the railway, forfeits its 
coi to ore, which it has as regards the iron mines of the 
br lvara Company, and as the company’s outlay on the railway 
gee 2 represents a much larger sum than that of the valua- 
an e Government — to raise the purchase sum to the 
iat sntioned 6,750,000kr. From the Swedish Government’s 
ae of view the offer is undoubtedly a very fair one. The 
ite en, either has already or is absolutely bound to shortly forfeit 
- Concession through non-compliance with its terms, and’ besides 
It as, it appears, not much chance of ever completing the railway. 
tak a said, that the debenture holders were disinclined to 
€ the Government’s offer, but this is probably incorrect. 








NOTES AND MEMORANDA, 


Tue Liverpool, of Liverpool, 3330 tons, is the largest 


sailing vessel afloat. She has now been chartered to load dressed 
timber at Fredrikshald for Melbourne. 


THE six healthiest places in England and Wales during 
the week ending the 17th inst., were Birkenhead, Brighton, Not- 
tingham, Portsmouth, Leicester, and Wolverhampton. 


THE deaths registered during the week ending May 17th, 
in twenty-eight great towns of England and Wales, corresponded 
to an annual rate of 19-9 per 1000 of their aggregate population, 
which is estimated at 9,715,559 persons in the middle of this year. 


In London 2468 births, or 14°7 per hour, and 1466 
deaths, or 8°7 per hour, were registered during the week ending 
the 17th inst. Allowance made for increase of population, the 
births were 232 and the deaths 109 below the average numbers in 
the corresponding weeks of the last ten years. 


THE number of employés engaged under the Coal Mines 
Act in the United Kingdom in 1889 was 563,735, which is an 
increase of 28,790 on the number employed in the previous year. 
The average annual production of coal per employé was 320 tons, 
as compared with 324 tons in 1888, and 314 tons in 1887, 


In Victor Hugo’s “ Les Misérables,” «@ propos of the 
year 1817, occurs the following :—‘* Une chose qui fumait et cla- 
potait sur la Seine avec le bruit d’un chien qui nage, allait et 
venait sous les fenétres des Tuileries du Pont Royal au Pont Louis 
XV.; ¢’était une mécanique bonne 4 pas grand’ chose, une espece 
de joujou, une réverie d’inventeur songe-creux: un bateau i 
vapeur, Les Parisiens regardaient cette inutilité avec indifference.” 
The grand writer lived, however, to see the lineal d lants of 


MISCELLANEA, 


Ir is reported that during the engine trials of the steam 
yacht White Heather, at Port Glasgow on Wednesday afternoon, 
one of the cylinders exploded, injuring four men, one of them 
seriously, The White Heather is a large auxiliary steam yacht, 
and has been built for Mr. Cecil Leigh. 


AN iron bridge, 120 metres in length, which was being 
thrown across the river Lot at Boissé Puchot, in France, was com- 
pletely overturned last week by a violent hurricane. The bridge 
had not been fixed. Three men were at work on the structure ; 
one was killed and the others escaped with difficulty. 


Wems.ey Park, which is the spot chosen for the erec- 
tion of the great tower, is about two miles beyond Willesden, and 
is charmingly situated and easy of access from all the Metropoli- 
tan and District stations as well as from Euston and the North- 
Western line. It is proposed to build, in addition to the tower, a 
concert-hall and winter garden. 


Areport of thirty pageson the geological characteristics 
of the districts traversed by the Panama Canal has now been pub- 
lished. The report shows that the canal would be cut, throughout 
its length, in impermeable soil, and that the water in reservoirs 
supposed to be established at certain points indicated by the Com- 
mission would not diminish in quantity. Finally, the report 
recounts the surveys made by the Commission, and points out the 
precautions to be’taken to counteract the evil effect of earthquakes 
on the locks, 


THE Vestry of St. James’s, Westminster, have invited 
the other vestries and district boards of the metropolis to appoint 
delegates to a conference shortly to be held for the purpose of 





the “‘joujou” perform excellent service on the Seine, and become 
a boon and a blessing to the inhabitants of Paris, as of the whole 
world over, 


Tue total quantity of pig iron produced in the United 
Kingdom in 1889 was 8,245,336 tons, of which 3,163,063 tons were 
hematite. The total imports of iron ore in 1889 amounted to 
4,031,265 tons, which would be equal to the production of some two 
million tons of pig iron, leaving 1,163,063 tons of pig iron to be 
produced from home hematites; if these are taken to average 
two tons per ton of pig made—an estimate which the secretary of 
the British Iron Trade Association says is probably too low—the 
total output of home hematite ores would amount to 2,326,126tons, 
as corepared with 2,679,833 tons in 1888. There would remain a 
quantity of about 5,082,000 tons of pig to be produced from other 
than hematite ores. The average consumption of ore per ton of 
pig produced, other than hematite, was, in 1888, 2°54 tons. 


At a meeting of the Meteorological Society on the 21st 
instant, a paper was read on ‘‘ The Rainfall of the Globe,” by Mr. 
W. B. Tripp, M. Inst. C.E. It was a comparative chronological 
account of some of the principal rainfall records. The earliest 
record is that of Paris, which commenced in 1689. The English 
records began in 1726. The rainfall observations in the southern 
hemisphere do not extend over a very long period; at Adelaide 
they were commenced in 1839, but they do not go back further 
than 1866 for New Zealand. The greatest fall in any particular 
year at the stations given by the author was 160°9in. at St. Bernard 
in 1839, and the least 3in. at Sandiego in California in 1863. By 
combining the stations in the northern and southern hemispheres 
the author finds that in recent times the years with the highest 
average rainfall were 1878, 1879, and 1883, and the years with the 
lowest average were 1854 and 1861. 


THE following comparisons of cost of transmission of 
power by various methods appeared in the Revue Universelle des 
Mines :—(1) Comparative cost on 10-horse power transmitted 1093 
yards: By cables, 1°77 bm effective horse-power per hour; by 
electricity, 2°21; by hydraulics, 2°90; by compressed air, 2°98. 
(2) Comparative cost on 50-horse power transmitted 1093 yards: 
By cables, 1°35 per effective horse-power per hour; by hydraulics, 
1°87; by electricity, 2:07; by compressed air, 2°29. (3) Com- 
varative cost on 10 effective Ladndaoer transmitted 5465 yards: 

y electricity, 2°64 per effective horse-power per hour; by com- 
pressed air, 4°66; by cables, 4°69; by hydraulics, 5:29. (4) Com- 
tive cost on 50 effective horse-power transmitted 5465 yards: 
y electricity, 2°37 per effective horse-power per hour; by cables, 
2°65; by comp air, 2°99, by hydraulics, 3°02. Steam was 
the prime mover used in each of the above instances, and it 
appears that for long distances electricity takes the lead in 
economy over all other systems. It has also a great advantage in 
the facility with which the power may be subdivided, and there 
appears to be no doubt that in future coal mining electricity will 
be much used for coal-cutting, tunnelling, hauling, pumping, &c., 
as well as for lighting, 


At a meeting of the Physical Society on the 16th inst., 
Lord Rayleigh exhibited and described an arrangement of 
‘‘ Huyghen’s Gearing in illustration of Electric Induction.” This 
gearing consists of two loose pulleys mounted on the same axle, 
with an endless cord laid over sam the loops or bights of which 
carry weighted pulleys, whose planes are parallel to the axis on 
which the upper pulleys turn. If one of the latter pulleys be 
started to rotate, the other one turns in the opposite direction 
until such time as the speed of rotation of the first one becomes 
constant. Whilst this constant speed is maintained, the second 
pulley remains stationary, one weight being raised and the other 
looaial ; but on retarding the motion of the first pulley, the second 
commences to turn in the same direction as the first. It wili be 
noticed that the phenomena are analogous to those which occur in 
electric induction, where. starting or increasing a current in one 
circuit induces an opposite current ina neighbouring circuit, whilst 
decreasing or stopping a current induces one in its own direction. 
Lord Rayleigh pointed out that in this apparatus there is nothing 
strictly analogous to electric resistance, for the friction does not 
follow the same law. The analogy, he said, was complete as 
regards there being no change of potential energy, and the mathe- 
matical equations for the kinetic energy of the system are precisely 
the same as those given by Maxwell for electric induction. 


In a paper on “The Relative Abundance of the 
Chemical Elements,” by Mr. F. W. Clarke, read before the 
Philosophical Society of Washington—Briletin, 11, 131—the 
author has calculated the percentage composition of the known 
matter of the globe. In order to have a definite mass of matter 
under consideration, he assumes for the earth’s known crust a 
thickness of ten miles below sea level. In the following the 
composition of the earth’s crust includes ocean and air:—Oxygen, 
49°98: silicon, 25°30; aluminium, 7°‘26; iron, 5:08; calcium, 3°51; 
magnesium, 2°50; sodium, 2°28; potassium, 2°23; hydrogen, 0°94; 
titanium, 0°30; carbon, 0°21; chlorine and bromine, 0°15; phos- 
phorus, 0°09; manganese, 0°07; sulphur, 0°04; barium, 0°03; 
nitrogen, 0°02; chromium, 0°01—100-°00. That nine elements 
should constitute, at the lowest estimate, 98 per cent. of all 
terrestrial matter is somewhat startling. The comparative rarit; 
of carbon and sulphur is, to say the least, surprising. With 
regard to the high position of titanium in the list, the author 
says :—‘ Titanium is rarely absent from the older rocks; it is 
almost universally present in soils and clays, and it is often con- 
centrated in great quantities in beds of iron ore. Having no very 
striking characteristics, and but little commercial importance, it is 
easily overlooked, and so it has a popular reputation for scarcity 
which it does not deserve.” Taking the density: of the earth’s 
crust as 2°5, the author gives the following figures :—Percentage of 
atmosphere, 0°03; percentage of ocean, 7°08; percentage of solid 
crust, 92°89—100°00. Since the known nitrogen of the earth is 
mainly in the atmosphere, its relative scarcity as an element is at 
once made curiously manifest, 





ce ing the whole subject of the metropolitan water supply, 
and especially the desirableness of asking the Government to intro- 
duce a Bill (1) either to confer on the County Council power to 
acquire the present undertakings or to establish a competing 
supply; and to require the water companies to supply water by 
meter at a fixed tariff. 


Two very interesting and suggestive papers on “ The 
Effect of Coal Workings on the Surface,” appear in the April 
number of the Journal of the British Society of Mining Students. 
The one is by Mr. J. A. Longden, and the second is a translation 
with notes by Mr. H. F. Bulman of a valuable paper by M. Fayol, 
director of the Commentry Mines, the original being in the 
“Transactions” of the Société de |’Industrie Minerale, and is 
entitled, ‘‘ Note sur les Mouvements de Terrain provoqué par 
Exploitation des Mines.” It contains the results of some experi- 
ments, some of which have an interesting bearing upon some 
questions of geological mechanics. 


Ir is stated that a new source of supply of Portland 
cement has been opened up by the recent discovery of immense 
deposit of carbonate of lime and cement clay underlying the former 
in the county of Grey, Ontario. The deposit is only two miles 
from the Grand Trunk Railway of Canada, and only nine miles 
from Owen Sound of the Georgian Bay. The carbonate of lime, it 
need hardly be said, is stated to be purer than the European chalk, 
and the clay much the same as the well-known Medway clay, and 
contains 62 per cent. of soluble silica. Canada imports about 
100,000 barrels of Portland cement annually, and the United States 
procure from Europe over 1,000,000 barrels, and the alleged dis- 
covery is not likely to alter these figures much for a considerable 
time. 


Tue unfortunate shareholders in the defunct Panama 
Canal Company are assuming an attitude that makes the position 
of M. de Lesseps very embarrassing. They have presented a 
petition to the French Chamber, praying that the liquidator of the 
company be required to make an exact statement of the position of 
affairs ; demanding to know how much has actually been spent 
upon the canal works, and how many of the millions of francs that 
were paid by thousands of small capitalists went into the pockets 
of rich personages ; and suggesting that, as the shareholders were 
practically induced to part with their money upon false represen- 
tations being made to them, the case is much more serious than 
that of the administrators of the Comptoir d’Escompte, who were 
compelled to indemnify the shareholders in that concern for the 
loss of their capital. 


Accorp1nG to the last annual report of Mr. Pinching, 
Inspector of Mines for Devon and Cornwall, the total number of 

rsons employed was 13,464, or 275 less than the previous year. 

e quantity of minerals wrought from the various mines of the 
two counties was 118,201 tons, of which 12,464 tons consisted of tin 
cre, 7688 tons of arsenical pyrites, 7618 tons of dressed —— ore, 
4758 tons of arsenic, 3200 tons of iron ore, and 1200 tons of barytes. 
Of the rest, 81,051 tons consisted of clays, stone, and slate, and 
there were, in addition, smal] quantities of zinc ore, ochre, and 
copper. The number of deaths by accident in 1889 was twenty- 
three, being one less than in 1888, and the number per 1000 was 
1:70. The average for the past seventeen years was 1°63. The 
inspector thinks that many of the accidents underground are due 
to the negligence of the miners themselves. 


Some time ago the Hucknall Torkard Local Board 
invited competitive designs from engineers for dealing with the 
disposal of the sewage at the various outfalls, and for the best 
means of effectually treating the same. After considerable dis- 
cussion the schemes submitted by Mr. Herbert Walker, Assoc. 
M. Inst. C.E., and Mr. W. H. Radford, Assoc. M. Inst. C.E., were 
selected for further consideration, with the result that the scheme 
submitted by Mr. Walker was eventually selected by the local 
board. The system advocated by Mr. Walker is that known as 
the “‘ international process,” and consists of (1) the precipitation 
and deodorisation of the sewage by means of a magnetic precipi- 
tant and deodorant called “‘ferozone,” which is produced from 
polarite by a chemical process; (2) the removal of the organic 
matter in solution, and the aeration of the tank effluent by passing 
it through a specially-constructed filter bed containing polarite, a 
pure and insoluble mineral substance, very hard, porous, and 
absorbent. 


Tue changes of the last few years in the traffic routes 
on the Continent, brought about to some extent by the completion 
of the great tunnels, and the completion of new port and harbour 
facilities, have caused rapid changes in the rise and fall of the 
trades of some of the ports. Antwerp gained enormously a few 
years ago. Now it is said that Antwerp appears to be again losing 
its pre-eminence amongst continental ports on account of the 
advantages for shipping offered by Hamburg and Rotterdam. 
According to the report of the British Consul-General at Antwerp 
for last year, the charges at the five leading ports in northern 
Europe for a steamer of 1800 tons register, drawing 21ft. of water, 
are as follows:—Hamburg, 1021f.; Rotterdam, 1562f.; Dunkirk, 
2474f.; Amsterdam, 2620f.; Antwerp, 3646f. These high port 
charges have attracted the serious attention of the Antwerp 
Chamber of Commerce, and efforts have been made to reduce them. 
The Belgian press also has given expression to fears that Antwerp 
will lose its commanding position in international trade. Between 
1880 and 1888 the tonnage of vessels visiting Antwerp had increased 
only from 3,063,829 to 3,920,714 tons, while in the same period the 
trade of Hamburg increased from 2,766,806 tons to 4,355,511, and 
that of Rotterdam from 1,681,690 to 2,721,479. In 1880 the 
tonnage of the ships entermg Antwerp exceeded by more than 
400,000 the combined traffic of Rotterdam and Amsterdam, while 
in 1888 it was 150,000 tons less. In spite, however, of the induce- 
ments offered by rival ports, Antwerp continues to receive for 
shipment to all parts of the world vast quantities of materials for 
railways, bridges, gas an” waterworks, together with articles of 
every description known to the commercial world. 
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MEETINGS NEXT WEEE. 


Tue INstiruTion oF Civi, Encineers.—Tuesday, June 3rd, at 8 p.m.: 
Annual general meeting, to receive the Report of the Council, and to 
elect the Council and officers for the ensuing year. 

Society or Excinrers.—Monday, June 2nd, at the Town Hall, West- 
minster, at 7.80 p.m. Paper to be read:—“ Pick’s System of Manufac- 
turing Salt in Vacuo,” by Mr. Perry F. Nursey, Past President. ; 

Cuemicat Sociery.—Thursday, June 5th, at 8 p.m. ‘Note on the 
Preparation of Pure Crystalline Copper,’ by Mr. C. C. Duncan. 

Roya. Inystitution.—The evening discourse on Friday, June 6th, will 
be given at nine o'clock by Professor W. Boyd Dawkins, M.A., F.R.S., 
on “ The Search for Coal in the South of England.” Monday, June 2nd, 
at 5 p.m., general monthly meeting. 











DEATH. 
On the 17th inst., at Buenos Ayres, suddenly, of Lo snc fever, SaMVEL 
Assott, M.1I.C.E., manager of the Great Southern Railway, aged 48. 
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THE SHRINKAGE OF OAK TIMBER. 
(To the Editor of The Engineer.) 

Sir,—Will any one oblige by telling me the best mode of preserving 
from shrinking for six to twelve years large oak timbers, 12in. square and 
larger, framed together? The timbers have recently been cut out of 
= — three years ago. Cc. G. 

May 25th. 
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HOW FAST CAN A LOCOMOTIVE RUN? 

An interesting discussion has gone on in our pages for 
some weeks concerning the highest speed that it is pos- 
sible for a locomotive to attain. The greater number of 
those taking part in the discussion seem to hold that a 
velocity of more than seventy miles an hour with a train, 
or eighty miles an hour without one, cannot be exceeded. 
The discussion is like many others, in that our correspon- 
dents prefer to state opinions rather than give reasons; 
and it is noteworthy that even those best informed and 
most familiar with the working of a railway refrain from 
advancing any explanation of the alleged fact that eighty 
miles an hour is the maximum limit of speed. They 
take their stand on the basis that there is no trustworthy 
evidence that a higher speed has been reached. This 1s 
a very good argument, no doubt, so far as it goes; but it 
leaves the world in the dark as to the controlling condi- 
tions which restrain a locomotive in spite of all the 
efforts of its driver to run faster and faster. Some benefit 
may, we think, be derived from putting the whole ques- 
tion on another footing, and directing discussion into a 
channel which may lead to a practical result. 

It seems to be quite clear that if steam enough could 
be supplied to a locomotive engine any speed could be 
attained, unless the resistance to its progress augmented 
in such a proportion that the boiler pressure was not 
great enough to overcome it. The engine would then be, to 
use a marine phrase, “locked up.” Thus, for example, 
if a ship is fitted with a screw too large or of too quick a 
pitch the engines cannot revolve fast enough to use up all 
the steam made by the boilers. The obvious remedy is 
either to increase the cylinder capacity, or the pressure, 
or to reduce the screw. Now, in the same way, if the 
resistance offered to the advance of a locomotive is greater 
than it can overcome at a desired speed, that speed will 
never be attained, no matter how powerful the boiler 
may be; consequently, in dealing with this question, the 
first points perhaps to be decided are the amount and kind 
of resistance to be overcome. Two very favourite argu- 
ments are, first, that train resistance augments in a rapid 
ratio with the speed; the other is that back pressure 
rises in the cylinders and retards the engine. Until 
quite recently no one ever questioned the theory of 
augmented train resistance. We were, we believe, the 
first to direct attention to the small pull exerted by loco- 
motives moving at high speeds, as shown by the attenu- 
ated diagrams taken under such conditions. To con- 
solidate our ideas, it is worth while to give a few figures. 
At sixty miles an hour, or 88ft. per second, 6°25 lb. of 
resistance represents one-horse power indicated. Let us 
suppose that a locomotive with wheels 7ft. in diameter is 
jacked up in a running shed so that its driving wheels 
can revolve and be fitted with a brake, then when the 
wheels are revolving at 240 revolutions per minute a 
brake load of 6}1b. would represent one horse-power. If 
the engine indicates 500-horse power its tractive effect 
will be 3125lb., and if we take the gross weight 
as 250 tons, it is easy to see that the resistance per ton 


$125 _ 19:5 Ib. 


cannot exceed oA 
exerted 1000-horse power, the resistance could not exceed 
25 lb. per ton, and this, be it remembered, has to over- 
come the friction of the engine as well as the stress on 
the draw-bar, and the resistance of the engine regarded 
asa vehicle. But it is quite certain that less than 1000- 
horse power will propel a 250 tons train on a level at sixty 
miles an hour. ‘There was no better authority on train 
resistance than Mr. D. K. Clark, and he gives the gross 
resistance of engine, tender, and train as 43°5 Ib. per ton at 
sixty miles an hour. At forty miles an hour he gives the 
resistance as 26 lb.; from which it appears that at least 
1000-horse power would be required to propel a train of 
fourteen coaches, engine, and tender at forty miles an 
hour on a level, a proposition so obviously erroneous that 
it does not need refutation. Yet we may say that careful 
experiments made on the Brighton line showed that 
300-horse power sufficed to haul a train weighing, with 
engine and tender, 330 tons, on a level at forty miles an 
hour. This is roughly l-horse power per ton. But at 
forty miles an hour a resistance of 9°3 lb. represents a 
horse-power, and consequently that is the resistance per 
ton. The truth seems to be that the experiments on which 
Mr. Clark based his views were made on roads far less 
perfect than the permanent way in use in the present day, 
and with less perfect axle boxes. But putting authorities 
on one side for the moment, and confining ourselves to 
diagrams, the fact remains that the resistance of a train 
does not increase with the speed in anything like the 
rapid ratio at one time believed to obtain. We must, 
consequently, seek in some other direction for the reason 
why a locomotive cannot go faster than seventy or eighty 
miles an hour. 

With the engine jacked up in the shop, as we have 
supposed, most engineers will agree that no choking of 
the exhaust can prevent an increase of speed so long as 


Even if the engine 








we can keep on augmenting the net or useful area of the 
indicator diagram. If we put the locomotive on the 
rails we in no wise alter this condition. Let us suppose 
that an engine with a given train attains a speed of sixty 
miles an hour on a level, and indicates 500-horse power. 
Of this let us suppose one-half only goes to the train; 
the rest being spent on the engine and tender. Ifnow we 
slip the train, the engine will at once have 250-horse 
power of steam available to run it faster. In the same 
way, as has already been pointed out by one corre- 
spondent, no matter how fast an engine drawing a train 
may be running, it will exert a pull on the draw-bar, and 
it would be absurd to assume that if the draw-bar broke, 
or the train was slipped, under those conditions the 
engine could run no faster—only it must not be forgotten 
that seventy miles an hour is assumed to be about the 
maximum for a loaded engine. Yet itis pretty generally 
held that, train or no train, a greater speed than eighty 
miles an hour cannot be reached; and if this be the 
case, then the cause must be sought for in the 
engine. We believe that it is not difficult to point one 
out. It is simply that the indicator diagram cannot 
be kept full enough. Let us take the case of an engine 
with 7ft. drivers, and tender, weighing seventy-five tons. 
At a speed a little over eighty miles an hour, 4°5 Ib. resist- 
ance represents 1-horse power indicated. If we take the 
resistance of the engine and tender at 501b. a ton, or 
3750 


3750 lb. gross, the horse-power becomes = 833-horse 


power. An engine of this type will have 18in. cylinders, 
26in. stroke. Its tractive effort, by Pambour’s formula, 
would be, neglecting fractions, 100 lb. per pound of 
average effective cylinder pressure. We see, then, that 
to attain a velocity of eighty miles an hour, the average 
effective cylinder pressure must be 37°5 lb.; and this, 
perhaps, cannot be done with any existing locomotive. 
At the speed stated the valve chest pressure could not 
greatly exceed 110 1b. on the square inch, with 140 Ib. in 
the boiler; and we have only to glance at the diagrams 
taken from locomotives running at high speeds to see 
what narrow strips of surface they present. It must not be 
assumed that the high initial pressure represents possi- 
bilities of much useful work. It is the result of extreme 
compression. This view of the whole subject may in 
brief be summed up thus:—Even if the resistance of a 
locomotive is very much less than is commonly believed, 
it must at high speeds be sufficient to demand the exer- 
tion of some hundreds of horse-power. This power can- 
not be exerted because the steam cannot be got into the 
cylinders quickly enough to maintain the pressure. The 
demand for steam will be very great, and will tax the 
powers of the boiler very much. A considerable propor- 
tion of the resistance will be caused by the difficulty met 
with in getting the steam out of the cylinders. Any 
attempt made to fatten the diagrams by putting the re- 
versing lever forward another notch will do harm rather 
than good by largely augmenting the back pressure. 

It will be seen that the whole of this theory is 
based on the assumption that the resistance rises te as 
much as 50 |b. a-ton, or thereabouts, at eighty miles an 
hour; but we must not be understood to assert that it 
does anything of the kind. We know that ata velocity 
of as much as seventy-two miles an hour on a level, a 
well-designed single-driver light engine will run with the 
throttle but little open, and apparently exerting very 
little power indeed. It is not easy to see why an addition 
of eight miles an hour should pile up the resistance as it 
issaidtodo. The question seems, however, to bristle with 
anomalies and contradictions of the most vexatious and 
puzzling character; and we are at times tempted to believe 
that these difficulties have no existence in fact—are for the 
most part the creations of fancy. In other words, is it 
not quite possible that no one really knows how fast a 
locomotive will run, because nobody has tried? All the 
reasoning against speeds of more than eighty miles an 
hour being attained seems to refer to the speeds of 
trains, and to a single experiment made with one of Mr. 
Pearson’s bogie engines, broad gauge, on the Bristol and 
Exeter Railway. Nobody else seems to have tried how 
fast he could go until Mr. Worsdell, with a big, powerful 
engine and a moderately heavy train, got up to eighty-six 
miles an hour. The late Mr. Stroudley held that a light 
engine could easily attain 100 miles an hour, but that he 
would not care to stand on the foot-plate at that speed, 
nor did he know a driver who would. When Mr. Webb, 
Mr. Johnson, and Mr. Dean have tried how fast a locomo- 
tive can run, and have satisfied themselves that eighty 
miles an hour is the maximum speed, we shall believe 
that no higher velocity is attainable, and that Mr. 
Worsdell made some mistake in his calculations; but not 
until then. No one has up to the present adduced a 
single valid reason why a light locomotive should not run 
at much higher speeds than are possible when a train has 
to be drawn; and this is a very weak point in the 
arguments of those who would set a limit to the speed at 
which an engine can run. 


THE NAVY AND ITS GUNS, 


In a letter to the St. James’s Gazette a short time ago 
under the above title, Major Jones, late of Elswick, 
endeavours to show that guns of moderate size are of 
little value for the principal armament of modern battle- 
ships. To support this view he says: “ Your twenty— 
or 20,000—chances of making a moderate sized hole in 
the enemy's ship are of no value whatever if your gun is 
not able to penetrate the armour carried by the ship; in 
fact, you might just as well chuck pebbles at her. My 
contention—and you have not met it—is that the 29-ton 
gun, powerful as it is, cannot be depended on to pene- 
trate the armour carried by any first-class ship afloat ; 
and, consequently, heavier guns are necessary in order to 
attack our enemy’s vitals. All good modern armourclads 
are so designed that their unarmoured parts may be 
riddled with shot and shell, and the ship will still floas 
and be capable of fighting. It is absolutely necessary to 
be able to penetrate—and to penetrate easily—any 
armour carried by foreign ships, otherwise we cannoi 
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be certain of disabling, capturing, or sinking them.” The 
unsuccessful attack on the Huascar by the Shah, and the 
subsequent capture of the former by the Almirante 
Cochrane are then given as instances supporting this 
assertion. As we believe that in the arguments put for- 
ward Major Jones under-estimates the effect of moderate 
guns, and puts monster ordnance on too high a pedestal, 
we propose to subject his views to a criticism which he 
will be the first to welcome. We first have to consider 
the object and distribution of armour. The use of iron 
plates on the outside of ships was originally designed to 
prevent the entry of common shell, the terrible effects of 
which against wooden ships had been clearly demon- 
strated. The destruction of the Turkish fleet at Sinope, 
mainly from shell fire, led to the creation of the ironclad 
navies of to-day. The floating batteries first constructed 
in France, and used in the bombardment of Kimburn, 
were covered with 4}in. of iron plating, and this thickness 
was adopted in the earliest sea-going ironclads. Water- 
line and gun battery had equal protection, and the armour 
was spread over a considerable portion of the hull. 
When, owing to the advance in the power of guns, it 
became necessary to add to the armour, the distribution 
remained the same. In the successive steps by which 
we passed from 4}in. plates in the Warrior to 6in. in the 
Bellerophon and then to Qin. in the Hercules, it was con- 
sidered desirable to give as much protection to the 
armament as to the water-line. There was a further 
increase of armour in the Superb, Alexandra, and 
Temeraire, and but little modification in its distribution. 
At that time the term “‘ vitals” was not applied to a ship 
as comprehending only the motive and directive power 
Under the original conception of the use of armour to 
exclude shell, it was felt that a ship might quickly be 
disabled as a fighting machine, though the machinery 
might be intact. In this case the power of flight 
would alone be reserved to her, and for such an 
eventuality it was not considered desirable to prepare. 
In the Infiexible a great departure was made in the 
distribution of the armour. To obtain a_ thickness 
amidships varying from l16in. to 24in. under cover 
of which the armament of four 80-ton guns was worked, 
the complete belt was abandoned and the ends denuded 
of side armour. But as guns were not carried at the 
extremities, it was only a question whether entry here of 
shot and shell would be detrimental as regards the free 
admission of water. But the exposure of so large a por- 
tion of the hull tended to the growth of auxiliary arma- 
ments placed in any convenient position that could be 
found, and no thought was then taken for their protec- 
tion; and this auxiliary armament has grown from a 
few machine guns to a battery of guns equivalent in 
power to the main armament of comparatively recent 
battleships. As Mr. White stated in his paper on the 
designs for new battleships, their auxiliary armament 
will have a total weight of 500 tons, or two and two- 
thirds as great as that carried by the Trafalgar, and practi- 
cally equal to the total weight ofarmament proposed for the 
Fury design in 1870, a ship of nearly 10,500 tons displace- 
ment. The result of this is that the auxiliary armament 
absorbs the majority of the crew for its manipulation. 
We have thus arrived at a point when we may consider 
the target offered by modern battleships. As regards 
foreign vessels, it usually consists of a belt of armour and 
protection to the mountings of the heavy armament; or 
thick horizontal armour and protected gun positions. In 
either case there is an auxiliary equipment of numerous 
light and machine guns, with little orno protection. Hence 
the target offered by the thickly armoured portion is one 
of exceedingly limited dimensions, and the uncertainty of 
hitting it with the two, four, or six very heavy guns 
under the conditions of a sea action is proportionately 
great. This was dealt with by the Committee on the 
Inflexible, but under the probability of continuously 
striking the much larger target offered by the unarmoured 
ends, they point out how the practice is affected by the 
motion of both vessels, smoke, and imperfect knowledge 
of the range. Two vessels approaching or receding from 
each other at the rate of twelve knots vary their distance 
apart at the rate of 40ft. per second. People who have 
not seen gun practice at sea imagine that a minute 
portion of the hull may be selected as the target, and that 
there is no difficulty in hitting it, but seamen know it is 
the purest chance in the world, and that, except at close 
quarters, they will be well satisfied not to miss the whole 
ship. To add to the unprofitable dimensions of the 
armoured target, there is the great probability of striking 
it at an angle and the shot glancing off. On the other 
hand, the unarmoured portion offers a target of extensive 
area containing the greater portion of the crew, and 
against which every shot takes effect. Major Jones 
appears to view with equanimity this portion being 
riddled with shot and shell, and asserts that in addition 
to being afloat, the vessel will still be capable of fighting. 
It is here we are inclined to join issue with him, believing 
that the fire from numerous moderate light and machine 
guns will have disabled the principal, as well as the 
auxiliary armaments of the enemy, though the water line 
may not have been penetrated. There is in most ships a 
dangerous space above the belt peculiarly susceptible 
to moderate-sized shell, and a smaller gun than 
the 29-ton could disable a barbette by lodging a shell 
below the platform. The principal argument therefore 
against the monster gun is that the target against which 
it is opposed is so small that it is not worth while culti- 
vating this attack; seeing also the number of rounds 
which can be fired in an hour from two 110-ton guns in 
comparison with what can be effected in the same time 
with a greater number of smaller guns directed against 
the much greater target they can easily penetrate. The 
objection to the monster gun, that'its successful manipu- 
lation is entirely dependent on hydraulic machinery, is 
not of such importance as many have sought to give it. 
If ships had 20in. of armour covering an area equal to 
which it was originally devoted, we should be obliged to 
have monster guns and work them by machinery. But 
as modern battleships are more exposed than formerly 





to damage from moderate sized guns, the Navy asks for 
this armament, and Major Jones will not be able 
to persuade naval officers that with it an enemy 
cannot be disabled, sunk, or captured. A glance at 
the plans of the latest French battleships, such as the 
Amiral Baudin, Formidable, the Caiman type, and the 
Magenta class, shows how exposed they are above the 
belt to having their heavy guns disabled in the manner 
previously indicated, and the auxiliary armament is 
quite unprotected. In Italy we see the principle of 
removing the side armour carried to an extreme, as in 
the Italia and Lepanto, where a free entry is given to 
shot and shell of all dimensions. A reaction was certain 
to set in, though it was hastened by the advance made 
in the use of high explosives for the bursters of shells. 
We see it in France, where the Dupuy de Lome is under 
construction, her principal feature being thin armour 
distributed over a large area. There is also a strong 
feeling among Italian naval officers that the Italia 
and Lepanto are distinctly liable to be disabled by 
the fire of numerous light guns before their own 
ponderous armament could take effect. Their later 
battleships are therefore having the internal pro- 
tection reduced to allow of some armour being put 
on the side. In this country a similar revulsion of 
feeling had led to our earlier ironclads being again taken 
into favour, because their armour is proof against the pro- 
jectiles of the light ordnance which forms so important a 
part of the equipment of modern vessels. We no longer 
hear of relegating the Minotaur, Bellerophon, and others 
to the scrap heap. Only those desirous of showing that 
our Navy is lamentably weak speak of them now as 
obsolete. As a matter of fact, all of them which have 
a sound hull are capable of service. The strength of 
continental armies is not measured so much by the 
number of men in active service as by the reserves 
behind them, and those who have passed the prime of 
life but are not infirm represent a force which is not to 
be despised. 

As regards the illustrations used by Major Jones, that of 
the Shah and the Huascar appears to demonstrate the 
value of comparatively thin armour, and the disadvantage 
of an armament of two heavy guns. In the failure of the 
Huascar to hit the Shah with her two 10in. guns, though 
the ships came to fairly close quarters and the whole of 
the hull was the target, we can appreciate the difficulty 
of hitting what Major Jones calls the vitals, with one or 
two heavy guns. As regardsthe success of the Almirante 
Cochrane, she was assisted, if we remember rightly, by 
the Blanco Encalada, both vessels being nearly twice the 
size of the Huascar and carrying between them twelve 
guns. Not having a superiority of speed, the capture of 
the Peruvian vessel was inevitable. We have here dealt 
with, not so much the objections to monster ordnance as 
a matter of size, as the superior advantages offered to a 
lighter and more numerous armament. Naval officers 
are, however, inclined to demand that no heavier gun 
should be mounted afloat than that which can be worked 
by hand, and there is much to be said in favour of such a 
principle. It is better, however, not to adopt any hard- 
and-fast rule. What is not required to-day may be 
necessary to-morrow. At the present time we are only 
concerned to point out the fallacy of assuming that 
existing vessels cannot be disabled except by the penetra- 
tion of their so-called vitals. 





MACHINERY RATING AND THE ENGINEERING TRADES, 


THE extent to which the rating of machinery, as at present 
administered, prejudicially affects the engineering industries 
is notably illustrated by the experience of Messrs. Tangye, 
the well-known engineers, of the Cornwall Works, Birming- 
ham. A different arrangement prevails in that town from the 
one which is in force in some other parts of the country, but 
the effect of the failure of Mr. Winterbotham’s Rating of 
Machinery Bill, should that measure be rejected, would, it 
has been stated, be to increase the existing systems upon 
machinery in the Midland metropolis by as much as 150 per 
cent. Messrs. Tangye have informed the representative of a 
daily contemporary, who has interviewed them on the subject, 
that they have for some time past had it in contemplation to 
remove their works from Smethwick to Scotland, and they 
added that if the Rating of Machinery Bill was rejected, this 
would be the last straw that would break the camel’s back. 
When the firm first came to Soho in 1863, the land they took 
was about one-seventh as large as that which they are now 
occupying. Since this, however, the works have grown con- 
siderably, and they now employ 2000 hands. For one thing, 
therefore, they want more land. The new works would pro- 
bably, if the removal takes place, be erected on the Clyde. 
Since they have been at Cornwall Works they have paid 
nearly £20,000 in rates; and it has been stated that if the 
Bill now before Parliament fails, their assessment will be 
increased by at least 150 per cent. Should the assessment 
be thus increased, their rates will nearly reach £5000 a year. 
The firm pay something like £150,000 per annum in wages. 
Engineering firms and manufacturers generally have quite 
enough to contend against with their businesses, without 
having the additional obstacle of an unreasonable machi- 
nery tax. We are not surprised that Messrs. Tangye should 
protest strongly against it, nor that they should contemplate 
the step alluded to. But the latest information about the 
pee of the measure is to the effect that a compromise 
nas been effected between the promoters and the Government 
opposition, so that it is likely to pass, if not this session, at 
any rate in the next, a consummation whereby, not Messrs. 
Tangye alone, but many hundreds of engineering firms in 
various parts of the kingdom should expect a considerable 
relief. 


THE WILL OF THOMAS SAVERY. 


THE biographical details of the early inventors who con- 
tributed to the early development of the steam engine are so 
scanty that a transcript of Savery’s will is worth giving, 
although it is feared that he had little to bequeath. Itis as 
follows:—‘ In the name of God, Amen. I, Thomas Savery, 
of the Parish of St. Margaret’s, Westminster, in the County 
of Middlesex, Esquire, being at present sick and weake in 
body but of sound and disposing mind and memory, thanks 
be to God for the same, doe make and ordain this my last 
Will and Testament in manner and forme following, hereby 
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revoking and annulling all former Wil] "s 

me at any time heretofore made—that is ry chan - by 
give, devise, and ie unto my loving wife. M 4 
Savery, all my 8 8, chattels, debts, money "veal id 
personal estate whatsoever and wheresoever, and all pre 
estate, termes, and interest of and in any invention or in _ 
tions by virtue of any letters patents under the Great egies 
by Act of Parliament or otherwise howsoever, and I do m: nha 
ordain, constitute and appoint my said loving wife Marth, 
Savery, full and sole executrix of this my will. In wit - 
whereof I have to this my will, conteyned in this cle at 
paper, sett my hand this 15th day of May, in the year pe ghee 
Lord, 1715.”" The witnesses are Catherine Alexander Walter 
Davis and John Meres, but, so far as we are aware the 
unknown to history. The will was proved by the wid on 
the 19th of May, so that Savery must have died shortly atter 
executing it, but she seems never to have administered - 
will, and accordingly letters of administration, with the will 
annexed, were granted on the 10th of June, 1796, to Thomas 
Ladds, who was the executor of one Charles Cesar, a creditor of 
Savery’s. Seeing that so many years elapsed before the 
estate was wound up, it is probable that Savery’s papers sur. 
vived destruction until the beginning of this century and 
perhaps later. His death was not noticed in the newspapers 
of the day, and the place of his burial is not known. He 
would naturally have been interred at St. Margaret's, West. 
minster, but tho register does not contain any entry referring 
to him, : 


THE LEAD MINING INDUSTRY, 


ALTHOUGH it cannot be said that the lead mining industry 
has had no share in the recent revival of the mineral trades 
yet it seems clear that the advantage it has gained is far from 
being what might have been anticipated here. There has 
been a large importation of Australian and other leads which 
has prevented the British lead mines from reaping the profit 
that they might otherwise have done. Soft English lead has 
been selling at from a little under to a little over £13, and 
thus there has been a larger margin between the selling price 
of the pig lead and that of the manufactured article than js 
often the case. The demand for manufactured lead, 
especially red and white lead, has been very great, but the 
imports of lead from Spain and from Australia have supplied 
in some degree the needs of the makers, so that they have 
had to draw less from the English mines than they would 
otherwise have done. The trade follows in some degree the 
course of the greater industries here, to whose wants it is 
tributary; and thus it is possible that there may remain 
some riod of prosperity before the lead miners yet, 
But the growing use the makers of imported 
lead is one of the difficulties that the lead miners 
here have to contend with; and it is a difficulty that 
cannot be readily removed. In some degree, British mines 
will have to be assisted by cheaper transit, and this can be 
effected, for many of the lead-mining dales are not yet pene- 
trated by railways; and to the smelting mills, and from the 
latter to the manufacturers’ places, the cost of carriage is an 
appreciable part of the cost of the lead when placed at the 
manufactory. Rivals of British lead have the advantage of 
cheap water carriage to this country, and British lead 
will en to be delivered cheaper if it has to compete. In 
some degree there is now an attempt being made to produce 
lead ore at less cost here than of old, and to treat it by less 
wasteful methods, but the lead industry needs to have the 
advantage of cheaper transit also and speedily. 


EXPLOSIVES AND WATER. 


An interesting experiment has just been made at the Herne 
Bay Waterworks Company’s pumping station at Ford, from 
which the ap 8 supply of water is obtained. The site of 
the station was chosen as being the most likely place in the 
neighbourhood for obtaining a supply of underground water, 
the geological map indicating the Thanet sand formation, 
and the depth to the chalk being about 100ft. below the 
surface. In the first instance a well was sunk through the 
sand and a short distance into the chalk, adits being driven 
in the sand under the company’s land; but the resultant 
supply was of small volume, and only barely sufficient for 
the purposes of the company. It was therefore decided to 
bore into the chalk, and a boring commencing 12in. in 
diameter, and terminating 5}in. in diameter, was carried to 
576ft. below the surface, nearly piercing the chalk formation, 
but it yielded little or no water. Under these circumstances 
it was decided, upon the advice of Messrs. John Taylor and 
Sons, MM. Inst. C.E., of Great George-street, Westminster, 
the company’s engineers, to fire a series of heavy charges at 
regular intervals in the bore hole from the bottom upwards, 
in the hope of breaking into one of the numerous fissures 
which are generally found in the chalk formation, and 
diminishing the weight of the charges as they approach the 
surface, to avoid all chance of injury to the surface work. 
The explosive adopted was roburite, fired by electricity. 
The first charge consisted of 27 lb. of roburite, at the 
bottom of the boring; the second charge weighed 25 lb., and 
was lowered to a point 50ft. above the place where the first 
was exploded. The second shot was so successful that it was 
considered unnecessary to proceed further. A large volume 
of water at once made its appearance at the mouth of the 
bore pipe, and has since continued to rise. The additional 
quantity of water obtained is estimated at about 50,000 
gallons per day, which can doubtless be increased if neces- 
sary in the future by further explosions. 








LITERATURE. 


Factory Accounts. By Messrs. Emin Garckr and J. M. 
Fetts. Third edition. Crosby Lockwood and Son, 
London, 1889. 

Tus work deals with the technical book-keeping of a 

manufacturing concern, and the relation it should bear to 

the commercial accounts, in order to give the proprietor 
the fullest grasp and control of the business, and the 
means of ascertaining at any time, and with the minimum 
expenditure of time and trouble, the position of affairs up 
to the most recent date. In their introductory chapter 
the authors express the opinion that, in order to obtain 
this result, it is essential that the records of the various 
departments of such a concern, should be so arranged and 
posted as to allow of their being balanced with the same 
strict accuracy as is required and obtained in the financial 
accounts, in place of being, as is too often the case, mere 
isolated memoranda of certain transactions, incapabie of 
being balanced or carried forward into the general ledgers. 

With this aim in view the authors proceed to describe 
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| the principles and methods of the system they 
for dealing with the various branches of factory 
Beginning with labour, they explain methods 
keeping both in and out of the factory; of paying 

of ene | the checks needed to prevent mistakes or 
~ 1: ‘of the allocation of the wages paid to the different 

oo 3 in progress; and include a consideration of the 

pst methods of dealing with the troublesome questions 

H riecework and overtime, Proceeding to the item 
of eves they deal with the requisitions for mate- 
of stmade by the heads of the different depart- 
pave the proprietor’s sanction for their being 
ordered ; their receipt by the storekeeper and check- 
ing as to quantity and quality; their issue to the manu- 
facturing departments, and the return of surplus or 
unsuitable materials. The next chapter deals with 
prime cost, defined as made up of wages and materials 
only, to the exclusion of the indirect expenses; the allo- 
cation of which is also considered. It strongly advises 
that for reasons of account, and to secure uniformity of 
procedure, all work, whether for stock or for individual 
orders received, should alike be booked to stock, and the 
orders executed from stock. Chapters follow on stock, 
or the distribution of the finished manufactures ; on 
fixed capital, including depreciation and valuations; on 
surveys, and the facilities for stocktaking where the store 
accounts are kept in the way proposed; and a con- 
cluding chapter deals with various questions not con- 
sidered under the previous heads. An appendix contains 
a paper by Mr, Oberlin Smith on the ‘“‘ Nomenclature of 
Machine Details,” and some useful information as to the 
Income-tax Acts, the rating of factories, the law of fire 
and boiler insurance, the Factory and Workshop Acts, 
amortisation tables for leases, a glossary, and index. 

A valuable feature of the author’s method of dealing 
with the above problems is that of giving a sample 
ruling for almost every book or form described, the total 
number so given reaching no fewer than fifty. Though 
these rulings, as the authors point out, cannot be ex- 
pected to suit the majority of trades without some modi- 
fication, they are extremely useful as memoranda of the 
requirements. Diagrams are also given showing graphi- 
cally, and better than pages of description, the relation 
of the various books to each other and to the commer- 
cial ledgers. The ordinary commercial accounts are not 
dealt with. 

The space at our disposal has not permitted our giving 
more than a general outline of the scope and methods of 
this book, but we have said enough to indicate their 
general character. No small credit is due to the authors 
for the ability and care shown in the arrangement of 
their scheme for a complete and logical system of factory 
accounts, and their success in describing it in such a full 
and lucid manner that the reader has no difficulty in 
grasping every detail of a somewhat difficult subject. 
That this has been appreciated is evinced by the work 
having reached its third edition, and we have no hesita- 
tion in saying that no one interested in the subject can 
fail to obtain from its perusal many useful ideas and 
suggestions. At the same time, we should expect that 
a considerable proportion of those seeking its guid- 
ance will hesitate before committing themselves to 
the introduction, in its integrity, of the somewhat 
elaborate if thorough system which it advocates, 
and will seek to simplify the procedure, whilst retain- 
ing the principles. For our own part we must con- 
fess to an impression that, as it stands, it involves a 
rather formidable amount of clerking and red tape; 
though we admit that, if honestly carried out, the system 
should prove almost perfect for a factory producing 
principally individual standard articles, such as sewing 
machines, cycles, dynamos, small gas or steam engines, 
and the like. For general engineering works, where 
repetition is the exception, and special designs and pat- 
terns the rule, where an uniform nomenclature is unattain- 
able and the orders are with difficulty divided into definite 
separate sections, we should fear it would be less suitable. 
Our own experience goes to show that, for such works, 
the difficulty of arranging a satisfactory system of 
accounts, great as it is, is less than that of obtaining 
correct data for them, without requiring from the techni- 
cal managers and foremen an amount of writing and 
form filling which seriously interferes with their executive 
duties, and is apt to be performed in a hurried and per- 
functory manner. 

We have expressed our doubts as to the applicability 
of the authors’ system to general engineering, and it is 
only fair to them to illustrate our meaning by an example. 
We have already referred to their argument that the 
technical books should be capable of as exact balancing 
as the financial books, and on this point they say—p. 6: 
“It is not too much to say that for a manufacturing or 
trading concern to be well organised, the storekeeper or 
warehouseman should be able to state by reference to his 
store or stock ledgers, the actual quantities of any kind 
of material, or stock on hand, with the same facility and 
precision as the accountant can state from the commer- 
cial ledger the balance of cash at the bankers, or the 
amount of securities in the safe; and sample ruling 
No. 26 shows the arrangement of the stores ledger pro- 
posed to effect this. We believe that this is impractic- 
able in the majority of cases, and that the attempt to 
carry a principle, correct in itself, to such a length 
involves a large amount of clerical labour, without a 
proportionately useful result. We think the authors 
overlook the fact that while the financial accounts relate 
to one commodity, money, the store accounts relate to 
hundreds, or even thousands, of different articles, for 
each of which a separate account must be kept if the 
authors’ ideal is to be realised. A simple case will 
illustrate our meaning clearly. A manufacturer receives 
an order for a cast iron tank, for which he finds there 
will be needed 25 cwt. of gin. bolts of a certain length, 
with Square heads, shanks, and nuts, and he wishes to 
ascertain whether the supply in store is sufficient, or if 
they should be specially ordered from outside. If he 
seeks the information from the store books, it will not be 
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sufficient for these to show the weight of bolts in store, 
or of jin. bolts, or even of gin. bolts of the right length, 
but a separate account must have been kept for each size, 
length, and pattern of bolt. This means a great number 
of separate accounts for this one item of bolts alone, and 
innumerable accounts if all the items are to be so treated. 
In practice the simple case we have assumed would 
be dealt with by the person responsible for the supply of 
materials asking the storeman, verbally or by memoran- 
dum whether he had the required bolts in stock. The latter 
would walk to the bin containing the size of bolt in ques- 
tion, and obtain the information in less time than he 
could turn up the entry in his ledger, and with much 
greater certainty. Possibly we have taken the authors’ 
meaning too literally, and they intend that a separate 
account should be kept for each class of stores—bolts, 
for example—in.order that the weight and value of the 
bolts in store at any time could be ascertained. This, 
however, would only give an approximation, as the dif- 
ferent sizes and patterns have different values per 
hundredweight; and it is difficult to see what advantage 
would be gained over the ordinary and simpler system of 
showing only the values of the stores received, expended, 
and remaining. 

Our criticisms are not intended to depreciate the value 
of the authors’ work, the merit of which we have already 
acknowledged, but to give some indication of the prac- 
tical difficulties to be faced, in devising a system of 
factory accounts, so as to steer a middle course between 
an ultra-logical and a haphazard system. 

Amongst other interesting questions the authors devote 
a few pages to “ Industrial Partnerships, or Profit Sharing 
Schemes,” but make no mention of the possible incidence 
of losses and liabilities. The difficulty of fixing any 
responsibility for these on such an unstable and migratory 
collection of units as the workers of a large industrial 
concern is no doubt immense, yet without such responsi- 
bility there can be no partnership properly so-called. Is 
it possible that the authors’ experience has led them to 
assume, as so many writers on the subject seem to do, 
that where there is a business there must necessarily be 
profits to divide? If so, they are to be congratulated on 
their good fortune. 


The Theory of the Continuous Girder. By MaLverp A. Howe, 
C.E., Professor of Civil Engineering, Rose Polytechnic 
Institute. New York: Engineering News Publishing Com- 
pany. 1889. 

Continvovus bridges, unless used as drawbridges, are not 
considered economical, and are not designed by American 
engineers; and thus the theory of the continuous girder 
receives brief treatment in their text-books of engineering 
science. ‘The author of the present treatise sets himself 
the task of presenting the theory of the continuous girder 
before the American engineer, to induce him to recon- 
sider his previous opinion ; and a certain “ Sabula Draw- 
bridge,” of whose history we are ignorant, is brought in— 
presumably a fearful example—to emphasise the necessity 
of a change of opinion. 

The author's treatment of girder and bridge design is 
severely practical, his diagrams are mere sketches, 
purposely drawn in a rough freehand manner to serve as 
models of instruction, but admirably suited for this 
purpose ; and the notation is very carefully and elegantly 
chosen, a very important pomt where so many quantities 
require to be compared and distinguished, as in a 
continuous bridge over a number of supports. The 
analysis, however, seems to us capable of compression 
and simplification; the terrible symbol of integration is 
allowed to appear too soon and too often. The author’s 
object appears to be to calculate the stresses and dimen- 
sions on the assumption of uniform moment of inertia in 
cross-section of the girders, and afterwards to investigate 
the saving of material which can be effected by varying 
the cross-section and its moment of inertia, with a view 
to economy of weight. 

In opening up the new parts of the Continent of 
America with roads and railways, this question of 
economy of material has an importance quite indepen- 
dent of prime cost and elegance of design; the chief 
element of expense is mostly the cost of carriage, which 
must be studied minutely. Here in civilised Europe the 
question is not of so much relative importance ; but for 
this reason we commend the present treatise to our 
colonial engineers, who work under similar conditions to 
those of their American brethren. If he wishes to keep 
the railroad development of Australia in his own hands, 
he must take a leaf from the book of the American, he 
must purchase this and similar treatises, and he must be 
prepared to make a speciality of bridge designing or of 
bridge erection solely. 

Much of the forbidding algebraical look of a treatise 
like the present will be found to disappear when taken 
up with a definite problem in hand, and when real 
numbers begin to replace the abstract letters required in 
a general treatment. Several such examples are given in 
the course of this book. 

The author quotes freely with acknowledgment from 
standard Text Books of Construction, such as of Weis- 
bach, Weyrauch, Collignon, Du Bois, and Merriman; and 
concludes with a valuable list of references to standard 
authorities and practice. 








150-TONS ICE-MAKING PLANT—LINDE SYSTEM. 
(Concluded from page 396.) 

In continuation of our article in THE ENGINEER of 
May 16th, we now propose to deal with the condensing 
and ice-making appliances of the ice works at Shadwell, 
as well as with the arrangements for cooling the stores. 
The ammonia condensing plant is illustrated on page 437. 
It consists of six condensers, each having a capacity 
sufficient for a 25-ton compressor; one condenser being 
connected as a rule to each of the 25-ton compressors, 
and one to each end of the 50-ton compressors. The 
construction of the condensers has already been explained, 
and we need only add here that each condenser tank is 


| provided with an overflow weir for measuring the quantity 
of water passing; so that, with the aid of a thermo- 
meter, the duty of each condenser can be ascertained 
almost by inspection. A perspective view of one of the 
ice-making rooms is shown on page 437. There are two 
such rooms, one with apparatus for producing blocks 
about 8ft. 3in. long by 14in. square, weighing about 
2 cwt. each, and the other with apparatus for blocks 
of the same length but 14in. by Tin. in section, and 
weighing about 1 cwt. each. Any other size of block 
can be produced, but the foregoing are those which 
have been found to be most suitable for the requirements 
at Shadwell. The engraving shows the upper tank, in 
which the large blocks are made. These are produced 
from the East London Company’s water, and are made 
in two qualities, opaque and crystal. The former is chiefly 
used for crushing, the company sometimes supplying as 
much as seventy-five tons of crushed ice in one day for 
the fishing boats. The crushers are placed immediately 
in front of the platform on which the ice is delivered from 
the moulds. ‘he crushed ice fails into a creeper, and is 
discharged into a shoot—shown in the river front view in 
THE ENGINEER of May 16th—which conducts it into the 
boats. The crystal ice is made by agitating the water 
during the freezing process, so as to permit the air to 
escape. There are many different methods of agitation, 
but the system adopted in the present case is to use a 
long blade for each mould, to which a to-and-fro move- 
ment is imparted by means of overhead crossheads, to 
which the blades are connected. These crossheads are 
carried in grooved rockers, and in this way they are free 
to move forward in the direction of the grooves, so as to 
follow on with the moulds, but are fixed laterally. As the 
ice forms, the space available for the movement of the 
blades becomes reduced, and it is necessary therefore to 
gradually reduce the amount of oscillation. This is done 
automatically. Finally, the blades must be removed so 
as to allow the blocks to close up. In the lower room 
the ice is made from distilled water, from which all air 
has been carefully excluded, and perfectly clear crystal 
blocks are produced without any agitation at all. With 
this exception the arrangements are the same as in the 
upper room. JLabour-saving appliances have been 
adopted wherever possible. One man controls all the 
operations connected with filling the ice moulds, agita- 
tion, moving the moulds forward, and thawing off and 
discharging the ice. For crushing and delivery into 
barges the only labour consists in moving the blocks 
forward a few feet to bring them over the crushing rolls, 
while for delivery to the street, self-acting lowering 
hoists and endless chains are employed. 

The cold stores, which have a capacity of about 60,000 
cubic feet, are situated in the basement. ‘hey are insulated 
in the usual way, and are maintained at the desired tem- 
perature by means of overhead pipes, through which 
cold brine is circulated, as well as by means of a current 
of air, which is cooled to any desired temperature in a 
special apparatus and circulated through the rooms by a 
fan. This latter is the system now recommended by the 
Linde Company, as it not only dispenses with all brine 
or other pipes in the storage-rooms, but, by creating 
thorough ventilation, keeps the meat in better condition; 
and in all modern installations, except where brine pipes 
are specially desired, some system of air cooling, external 
to the storage-rooms, is adopted. Thus, for instance, the 
powerful chilling plant now being erected by the Linde 
British Refrigeration Company at the Woodside Lairage 
of the Mersey Dock and Harbour Board has such an 
arrangement, the air being cooled, and then conducted 
by suitable trunks into any or all of the six chill-rooms. 
In this way chilling can be effected much more rapidly 
than is possible with overhead brine pipes, where the 
circulation of air is very sluggish, and all trouble of drip 
from the pipes and other inconveniences is avoided. 

On board ship also, brine pipes are entirely dispensed 
with. The great advantage of this can be at once recog- 
nised when it is considered that, apart from the question 
of drip from the condensation of moisture on the exterior 
of the pipes, the effect of a leaky joint or burst pipe 
might produce most serious consequences before the defect 
was discovered and repaired. At the present time, the 
Linde British Refrigeration Company has in hand no 
less than seventeen ships’ machines, some of them of very 
large size. Four vessels are being fitted up, each for 
carrying 750 tons of frozen meat; while Messrs. Harland 
and Wolff, of Belfast, and Messrs. J. and A. Allan, of 
Glasgow, are fitting vessels for the carriage of large 
quantities of chilled beef. On the other hand, smaller 
installations are being fitted on board passenger vessels. 
for preserving provisions, for making ice, and for cooling 
wine, water, &c., merely for passengers’ use. Altogether 
up to the present time over 1100 machines on the Linde 
system have been supplied, many by the Linde British 
Refrigeration Company, Queen Victoria-street, of which 
Mr. 'T. B. Lightfoot, C.E., is the managing director. 
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UNIVERSITY COLLEGE OF SOUTH WaLEs.—It will be seen from 
an advertisement which appears in our columns this week that the 
authorities are seeking a professor for the chair of mechanical 
engineering, which is about to be established at the University 
College of South Wales and Monmouthshire, Cardiff. We under- 
stand that the Council have been anxious ever sinee the opening of 
this college in 1883 to add a department of engineering which 
should be worthy of the great interests in its immediate neigh- 
bourhood, and thanks to the generosity of the Worshiptul Company 
of Drapers—whose interest in the advancement of education is well- 
known—a commencement was made, which was warmly taken up 
by several prominent men in the district. Besides the appoint- 
ment now advertised, we learn that a lectureship in mining engi- 
neering will also shortly be established, which should prove a great 
boon to the large number of young men who in this district wish to 
follow the profession of mining engineers, kc. Electrical engineer- 
ing is also to receive attention, and in order that this may be done 
in a thoroughly practical manner it is intended to provide a central 
electric lighting station on a reduced scale. Provision is to be 
made for future extensions in this respect, so that ultimately the 
whole building will be lighted. It is confidently expected that the 
above arrangements will be sufficiently advanced to erable a start 
to be made in October next. 
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THE NEW LINE TO PLYMOUTH. 


On Monday next a new line will be opened for passenger 
traffic, which will give the London and South-Western Rail- 
way Company the advantages which are due to its line as the | 
shorter one from London by seventeen and a-half miles. | 


Railway Company, which has obtained an agreement under 
which the South-Western Company undertakes to work the 
line in perpetuity at 50 per cent. of the gross receipts, with a 
maximum rebate of £15,650 per annum on through traffic, 
towards securing the payment of minimum dividends of 


, 44 per cent. on £660,000 of share capital, and 4 per cent. on 


This advantage has until now only been of small value, as | the usual amount of debenture stock. The South-Western 
the last twenty-two miles of its route is upon the single-line | Company have also reserved the right to acquire the under- 
railway of the Great Western Company. The latter, of | taking by purchase or lease in perpetuity. Considerable 
course, has control of the line, and although the London and | accelerations in the journey between London—Waterloo— 
South-Western has to pay to run over it, there are, of course, | and Plymouth are announced, the time occupied being as 
frequent delays partly owing to the preference the company | follows:—To Exeter, 3? hours; Devonport, 54 hours; and 
owning the line naturally shows for arrangements that best | Plymouth, 5 hours and 20 minutes. These fast trains will be 
meet its own convenience. The new line, which will be | extended through the North of Devon to Barnstaple, Bide- 
opened next week, and will be in good time for the Royal | ford, and Ilfracombe. The quickest train at present running 
Show traffic, removes all these difficulties, and places | between Waterloo and Plymouth performs the journey in a 
the South-Western Company in possession of an independent, | few minutes under six hours; it will be seen therefore that 
uninterrupted line through to Devonport. The line, which | the acceleration stated is very considerable, with the benefit 
makes the distance from Waterloo to Plymouth eighteen | of travelling to or from Plymouth by a double line of railway 
miles less than that from Paddington, has been built by an | throughout, which has hitherto been impossible. 

independent company through a very difficult piece of | The Plymouth, Devonport, and South-Western Junction 
country. The whole line is alternately deep cutting andem- | Railway commences by a junction with the termination of 
bankments or viaducts and bridges, and is one of the most | the London and South-Western Railway at Lidford station. 
picturesque pieces of line in the country. It is the property | 207} miles from Waterloo. It is from Lidford station that 
of the Plymouth, Devonport, and South-Western Junction ' up to the present time the only access the London and South- 
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Western Railway has had into Plymouth has been over the 
Great Western single line with steep gradients and sharp 
curves, a length of about 22} miles. The new line has been 
constructed as a first-class double line of railway, with no 
steeper grades or sharper curves than at present exist upon 
the main line of the London and South-Western Railway 
from Waterloo to Lidford. For about 4} miles the new line is 
constructed close alongside the before-mentioned single line 
of the Great Western Railway, and for this distance the 
works are comparatively easy, being chiefly upon moorland. 
About 14 miles from Lidford an exceedingly pretty station 
has been constructed to serve the village and district of 
Brentor, and is so named. Illustrations of this station will 
be found on this page. It is built in granite, with blue brick 
dressings, and has a most effective appearance. A house for 
the station master has been provided adjoining the station 
buildings, and the comfort of the future occupant has not by 
any means been neglected in the construction and arrange- 
ments. 

The new line crosses the Great Western Railway by means 
of a handsome and very massive stone bridge, with a peculiar 
construction necessitated by the great skew of the crossing 
The line then passes through cuttings some 45ft. in depth, 
and consisting mostly of either blue elvan or hard shale. 
Two public roads ‘are crossed by stone bridges. Two miles 
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and a-half from Lidford the line crosses the valley of the 
Wallabrook, a most charming piece of scenery, by a viaduct 
406ft. in length, very much like the Shillamill Viaduct illus- 
trated in perspective in our impression of the 7th March last, 
and to be further illustrated in a future number. It consists 
of seven arches, each 50ft. in span, supported upon stone 
pillars, mostly granite. The height of the viaduct is about 
80ft. Although there is an abundance of good stone in the 
locality, the difficulties experienced with the masons, coupled 
with the great expense of dressing the stone, led to a most 
unique method of constructing the arches, which are built 
entirely of cement concrete, with the exception of the pen- 
nants, those being of Dartmoor granite. The concrete, con- 
sisting of four parts of broken stone, one and a-half of sand, 
and one of cement, was well mixed, then formed into blocks 
the full thickness of the arch, allowed to set for about ten 
days, and then placed in the arch. Before being used great 
care was taken in the testing of the blocks, several having 
been tested by Messrs. Kirkaldy with a most satisfactory 
result. The arches of all the stone viaducts have been thus 
constructed, and have a very fine appearance. 

After a further run of a mile Tavistock is reached, and 
here the contractors deserve great praise for the very 
handsome station buildings here erected. These buildings are 
also of granite “‘ snail creep,’’ with blue brick dressings. The 
buildings are 135ft. in length, and are provided with every 
accommodation. A handsome footbridge connects the up 
and down platforms. A goods shed has also been connected 
with the yard, and sidings are also built here. To form an 
approach to this station has been in itself a very heavy piece 
of work, a new roadway having been made from the square 
in the centre of the town to the station, with carriage 
approaches to both up and down platforms. Several build- 
ings had to be demolished on the construction of the road, 
and for a considerable part of its length it is in a rock cutting 
nearly 30ft. in depth. Very heavy retaining walls have been 
necessary, both for the roadway and also in the station yard. 
Immediately outside the station a viaduct has been com- 
pleted, crossing the valley in which portion of the town of 
Tavistock lies. It carries the line 70ft. above the streets 
Which it crosses. From the illustrations which we shall give 
hereafter it will be seen that it consists of five arches 50ft. 
span, and three arches 32ft. span, under two of which the 
new approach to the station is carried at different levels. 
There is also a small archway on a massive pier 22ft. in 
thickness, rendered necessary by parallel streets, the course 
of which could not be altered. The length of the viaduct, 
named after the town, is 420ft. A very large cutting is 
entered immediately after leaving Tavistock Viaduct half a- 
mile in length and nearly 50ft. in depth on solid rock. Four 
bridges have been erected over the railway in this cutting to 
carry roadways over. After amile and a-half of hea cuttings 
and deep embankments Shillamil] Viaduct is vetoed. This is 
one of the largest stone viaducts in Devonshire, being 700ft. 
in length and over 100ft. in height.! It, as will be seen from 


1THE ENGINEER, Vol. 1xix. p. 196. 








| straight in the middle. 


TAVY BRIDGE—PLYMOUTH, DEVONPORT, AND SOUTH-WESTERN JUNCTION RAILWAY. 








the general elevation, page 196, consists of twelve arches 
50ft. span, and is an elegant structure, pleasing to the eye 
and suited to its position and the surrounding scenery. 
At this viaduct a considerable loss was sustained in | 
consequence of the mixing of a quantity of the concrete | 
intended for the arches, with sand taken from the adjacent | 
river. This sand was afterwards found to contain mineral | 
washed down from a neighbouring arsenic mine. The | 
mineral, mundic, it was discovered, totally destroyed the | 
setting property of the cement, and about 1000 of the blocks | 
had to be destroyed in consequence. Half a mile from this | 
viaduct Shillamill Tunnel is reached, this being 601 yards in | 
length. It is upon a reverse curve, with ten chains of 
The tunnel is constructed through- 
out in hard rock, and is arched for its entire length with | 
either brick or the best stone taken from the tunnel. In 
some places side walls have been rendered necessary through 
the uncertain character of the rock; on other places the arch 
rests upon the natural rock. A considerable quantity of 
water had to be dealt with in driving’ the headings, which | 
were driven simultaneously from both ends. The contour 
of the hill through which the tunnel passes rendered the 
sinking of any shafts almost impossible, so no attempt was 
made todoso. A very large embankment has been built a 
few chains distant from the tunnel, being over 60ft. in depth 
and containing some 150,000 cubic yards of débris. After 
several deep cuttings and embankments are passed, Beer 
Alston station is reached. This is about midway in the 
length of the line. Of the other part of the line, which 
includes the viaduct shown above, we must speak in another | 
issue, when further illustrations will be given. 

The engineers of the company are Messrs. Galbraith and 
Church, MM. Inst. C.E., and Mr. James W. Szlumper, 
M. Inst. C.E. The portion of line between Lidford and Beer 
Alston has been under the superintendence of Mr: Szlumper, 
for whom his brother, Mr. William W. Szlumper, has been 
acting as resident engineer. 
Beer Alston and Devonport has been under the superintend- 
ence of Messrs. Galbraith and Church, their resident engineer 
being Mr. Masterton. The contractors for the whole line are 
Messrs. R. T. Relf and John Pethick, Plymouth. The tele- 
graphs have been erected by Messrs. Reid Brothers, of Wharf- 
road, London, and the signalling carried out by Messrs. 
Stephen, 








BRITISH GUNBOATS FOR SERVICE ON THE 
ZAMBESI AND SHIRE RIVERS. 


Ir being recently determined by the British Government 
to place some gunboats on the Zambesi and Shiré rivers, the 
question arose as to the most suitable class of craft to adopt. 
The difficulties which presented themselves were considerable, 
because it was eo impossible to ship entire gunboats of 
sufficient size to be of any practical utility; it was also out 
of the question to navigate to East Africa vessels of a de- 


That portion of the line between | 





scription suitable for river navigation, which must necessarily 
be very lightly constructed and flat-bottomed, and conse- 
quently too weak to withstand the strains which would come 
upon them at sea. 

The usual plan of constructing river boats is to erect them 
at the builders’ yard in the first instance, then take them to 
pieces for shipment, and ultimately rivet them up and 
launch them close to the place where they will be used. This 
plan, however, was deemed. undesirable in the present 
instance, because the river banks are Portuguese territory, 
and consequently, under existing political conditions, could 
not be made available. The class of vessel which was 
determined upon by the Admiralty authorities as most 


| suitable is what is known as stern-wheel type, similar to 


those constructed by Messrs. Yarrow and Co., which, it will 
be remembered, proved so exceedingly successful during the 
Nile Expedition. Messrs. Yarrow and Co. proposed to the 
authorities to adopt a plan which they have successfully 
carried out on one or two previous occasions, viz., to build 
the hull in floatable sections, each section being of such a 
size as to render it easy of shipment in a vessel’s hold. On 
arriving at their destination, each section is lowered into the 
water, and, being floatable, is perfectly safe. They are then 
connected together by means of suitable straps and bolts, 
thus making the hull complete, after which the machinery 
and woodwork are put on board. This mode of construction 
not only enables the vessels to be put together quite inde- 


| pendent of the river banks on either side, but lends itself to 
| being very speedily carried out. 


So rapidly can this be done, 
that Messrs. Yarrow and Co. have undertaken to have the 
| vessels under steam within twenty-four working hours from 
| the time when the sections are lowered into the river, and 
| there can be no doubt the firm would not guarantee this had 

they not seen their way perfectly clear to carry it ‘out. 
| Certainly, in an experiment carried out on the Thames, the 
| work was done in six hours, or one-fourth of the stipulated 
time—a remarkable performance. This system gets over all 
the difficulties previously énumerated. 

As to the class of vessel most suitable, as we have pre- 
viously stated, the stern-wheel system was selected. In the 
first place, it is infinitely superior to any form of screw, 
because, owing to the sandbanks, rocks, and floating timber 
in the Zambesi, any mode of propulsion which is entirely 
below the water would stand a great chance of becoming 
seriously damaged, and, when out of order, could not be got 
at for purposes of repair unless the vessel was docked or pulled 
up on the dry land, which would be quite impracticable, as no 
such convenience is to be met with in these parts. It was, 
therefore, determined that whatever system was ultimately 
selected should be of such a character that all the working 
parts of every possible description might be repaired from 
above the water. Ina stern-wheeler the only part liable to 
damage is the wheel, which can be easily got at for mending in 
case of accident while afloat. In comparing this system with 
a side-wheel boat the stern-wheeler also offers many advan- 
| tages. In the first place, the wheel being at the stern is well 
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protected from floating obstructions by the hull, and in the 
next place, from a structural — of view, it 1s possible to 
build a much lighter craft, and consequently of less draught 
of water than if the machinery were all placed amidships, as 
the system of trussing which is adopted renders the structural 
depth of the boat at least four times what it would be in vessels 
of the usual design. Not only do the hog frames insure great 
strength, but, by screwing the tie rods up taut, they check the 
vibration, which in a lightly-built craft would otherwise be 
excessive. Moreover, the strains brought upon the hull by 
this system have a tendency to come all the sections together, 
thereby assisting in keeping them in their proper position, 
and freeing the bolts which unite them from any strain what- 
ever. It is also a remarkable fact, though well-known to 
those who navigate stern-wheelers, that a boat of this 
character of a given speed will ascend a rapid where a side- 
wheel boat having the same speed in still water will not 
ascend. Moreover, the extreme width of the boat is simply 
the beam of the hull, while in a side-wheeler the width of the 
channel necessary for it to pass is equal to the beam of the 
hull plus the width over the wheels. 

In consequence of these reasons the stern-wheel system was 
settled upon in preference to any other, and judging from the 
remarkable success of the Lotus and Water Lily, two of the 
first boats built by Messrs. Yarrow and Co. for the Nile 
Expedition, the authorities were confirmed in their selection 
of this type of vessel. The order for these gunboats was 
given on April ist, and the first boat, the Mosquito, 
which we illustrate on page 440, was completed and 
set to work on the Thames on May 3rd, leaving the 
builders, after allowing for the Easter holidays and Sundays, 
but twenty-five working days. This wonderful performance 
only shows what can be done in this country by private 
enterprise in case of emergency. The dimensions of these 
steamers are 77ft. in length by 18ft. beam, having a draught 
of 18in. with steam up, and a speed of ten statute miles an 
hour, which is as high a speed as is at all practicable when 
navigating a very shallow river, the channel of which is not 
known, and where there are no pilots. The boiler, which is 
placed forward, is adapted for burning wood, which is the 
only fuel obtainable up the rivers in East Africa, and is 
of excellent quality. The weight of this boiler at the bow is 
balanced by that of the wheel and engines aft, which are of 
the simplest possible construction. The cylinders, one at 
each side, are secured each to a steel tube about Sin. in dia- 
meter, which projects over the stern, and carries at its extre- 
mity one of the bearings for the paddle shaft. The cylinder 
is fitted with a tubular neck, which is secured to a turned 
portion of the steel tube. This tube takes all the strains. 
The engines are fitted with link motion reversing gear. 
The engines, moving slowly, are not liable to accidents or 
excessive wear and tear, such as is found with engines 
running at a high rate of speed. An ample supply of pure 
water is afforded by a Kirkaldy distiller, the tank of which 
may be seen under the boiler in our illustration. On the main 
deck are cabins and sleeping accommodation for the chief 
officer, three petty officers, and eight men, who will form the 
European crew, in addition to which hammocks will be 
swung from the upper deck for the accommodation of 
natives. On the top of the upper deck is placed the pilot 
tower, from which the steersman can obtain an all-round 
view. Over this, again, will be provided canvas awnings and 
side curtains, so that the entire vessel, during night, or when 
subject to the heat of a tropical sun, will be completely pro- 
tected. On Tuesday fortnight the leading authorities at the 
Admiralty, including Lord George Hamilton, Admiral Sir R. 
Vesey Hamilton, and the Controller, inspected the Mosquito, 
and had a trial on board of her. 








LOCOMOTIVE BUILDING IN AUSTRALIA. 


THE correspondence respecting the establishment of locomotive 
works discloses a determination on the part of the Government and 
the Railway Commissioners to secure for the Colony all the advan- 
tages of a new and important industrial enterprise without 
sacrificing in the smallest degree the policy of the country or 
making the slightest concession that would not be justified on 
strictly commercial grounds. The history of the matter shows 
that the proposal originated with the Railway Commissioners. They 
have nothing to do with the fiscal policy of the country. They 
have been placed in charge of the State railways, with instructions 
and power to manage them efficiently and economically consistent 
with the public interests. In the early part of last year, having then 
fairly settled down totheir work, they realised the disadvantages they 
were suffering ‘‘ in consequence of the loss of time during the last 
three years in ordering new engines,” and they approached the 
Government with a proposal for securing the establishment of loco- 
motive works in the Colony on a scale that would be equal to the 
demands of the railwaysand of acharacter that would insure the pro- 
duction of work equal to the best to be obtained from the most repu- 
table establishments in England. ‘‘There is,” they said, “no 
proper machinery in the Colony for manufacturing engines, and no 
persons skilled in the work.” But while that was their opinion, 
they were not prepared to ignore the chances of colonial enterprise 
proving itself equal to the emergency, and they suggested the 
simultaneous publication in England and Australia of an advertise- 
ment inviting offers from those prepared to establish works of this 
kind. In this the Commissioners were acting entirely within their 
capacity as railway managers. It was not for them to consider 
whether their proposal fitted in with protectionist or freetrade 
theories or whether the stimulation of colonial enterprise was a 
desirable policy or not. They were “‘anxious to see locomotive 
engines manufactured in the Colonies,” provided the price to be 
paid was ‘‘ nearly approximate to the cost of the present-imported 
engines,” not because the works would be a benefit to local 
industry, but because their establishment would aid the Commis- 
sioners in the economical and efficient working of the railways. 

This proposal went to the Government, and by them the mee | 
involved as well as the commercial aspect had to be considered. 
We are pleased to be able to say that as far as can be gathered 
from the correspondence, the Government have acted strictly and 
honourably within the lines of the free-trade policy of the country. 
There has been nu attempt—not even the suggestion of an attempt 
—to ‘‘sneak in protection.” It was in May of last year the Rail- 
way Commissioners forwarded their first memorandum on this 
subject to the Minister, and it was not until November that any 
action was taken upon it, so that there was certainly no undue 
haste. Inthe meantime an important communication had been 
received from Mr. Arthur Greenwood, who is the chairman of 
Greenwood and Batley, locomotive builders of Leeds, and also 
chairman of the Colonial Ammunition Company, who have recently 
concluded a contract with the Victorian Government for the esta- 
blishment of a cartridge factory in Melbourne. Mr. Greenwood’s 
proposal was to establish works near Newcastle with a capital of 
£200,000, upon the condition that the Government made a free 
grant of land for the purpose, gave a monopoly of the supply of 
locomotives and carriages for ten years and undertook to pay English 
prices plus “‘ a reasonable allowance for freight of material and the 
extra cost of labour in the Colony.” Now had the Government 
accepted that proposal it would not only have been open to the 


been given to other tenderers, but it would have been a distinct 
violation of the fiscal policy of the country, The free grant 
of land, the ten years’ monopoly and the scale of prices would 
have amounted to an enormous bonus, and the transaction might 
just as well have been labelled ‘‘Protection” straight out. But 
neither the Railway Commissioners nor the Government gave their 
approval. They adopted the wiser course of advertising their 
requirements throughout Australia and Great Britain. An offer 
was made to give a contract for 100 locomotives, deliverable 
within three years, ‘‘ provided the price quoted does not mate- 
rially exceed the price of similar engines built by first-class firms 
in England and delivered in steam in Sydney.” ‘The estimate of 
the inability of the colonial manufacturers to comply with this 
stipulation was confirmed by the fact that not a single local offer 
was received. From England only one offer came, the tenderers 
being a private limited company including Mr. Greenwood, who 
made the first offer, Mr. Henry Hudson and two other gentlemen 
who are eminent in locomotive building in England. The terms 
of their tender are vastly different from those embodied in Mr. 
Greenwood’s original offer. They offered to purchase their own 
site, they dispensed with the stipulated ten years’ monopoly and 
they committed themselves to a definite price at which they were 
nae to supply the engines of a certain type for a certain 
riod. 


This company’s offer was reported upon by Mr. Thow, locomotive 
engineer, and Mr. Neale, mechanical engineer. Both gentlemen 
are disinterested. Both are experts, and both reported favourably 
upon the offer. Mr. Thow wrote :—‘‘ There cannot be a doubt 
entertained as to the convenience of having a well-equipped and 
well-managed locomotive factory in Sydney, assuming, of course, 
that the work would be executed at a fair advance on English 
prices. The prices asked by this new company are most reason- 
able.” Mr. Thow was formerly locomotive engineer on the South 
Australian railways, and his minute embodies the cost of the 
various classes of engines on those railways, both imported and 
colonial made. It is interesting to compare the terms offered by 
the Australasian Locomotive Engine Works Company—the name 
of Messrs. Greenwood and Co.’s syndicate—with the prices paid in 
South Australia. Here is a rough comparison :— 

Per ton. 

Main line tender engines delivered in steam in Sydney £65 

Tank engines delivered in steam in Sydney .. .. .. 70 
Suburban tank engines (English) delivered in steam, 
EE ae ae a ee 
The same engine (colonial made) delivered in steam, 
CS  aearrar ee soe 
Express passenger tender engine (English) delivered in 
i Dee oS ks rem oe. tart os. ce 
The same (colonial made) and delivered in steam, 
EE bt BM on eg Cas bu,” 0 ee AO tee 
Heavy slow passenger and goods tender engine (English) 
delivered in steam, Adelaide .. .. .. .. .. 68 
The same (colonial made) and delivered in steam .. .. 82 
The difference between the Adelaide and Sydney prices is 
strikingly in favour of the latter. Yet the Railway Commis- 
sioners inform us that the Adelaide ‘Colonial prices for similar 
engines were obtained after very keen competition,” and Mr. 
Thow himself says:—‘‘ Notwithstanding the seemingly high 
colonial rates, I do not believe any profit will be made.” How 
the Australasian Locomotive Company are going to make a profit 
on lower terms is a matter for themselves to consider. It is suffi- 
cient for the public to know that they are promised the work at 

cheaper rates than any other Colony has succeeded in obtaini 
This fact is very prominently brought out in a comparison made 
by the Railway Commissioners, showing the prices paid per ton 
for locomotives made in the Colonies, viz.:— 
Tender engines. Tank engines. 
2ea@a 4264 £e 4. 

New South Wales.. 65 0 Oto 0 0 Operton .. 70 0 Operton. 
MEE dct so. Dee On © 8S » ne 
South Australia .. 8218 0 ,, 9 
Queensland .. .. 67 0 0,, 72 


v5 <* “Sass eee, 
783 a» .. None being built. 
The figures given above are conclusively in favour of the offer 
made to this Colony as compared with the prices at which the 
other Colonies obtain their colonial-made locomotives. But the 
most interesting point of comparison is with the English prices. 
The Government used the somewhat vague term, ‘‘ shall not mate- 
rially exceed.” From Mr. Neale we get the actual difference in 
the price at which these engines will be supplied by the new 
vey owe 4 and the price at which they have been placed on our lines 
by English makers. He goes into a very careful calculation, as 
the result of which he informs us that ‘“ the proposed scale of prices 
is about 8°3 per cent. above the prices paid hitherto.” He adds 
that ‘‘ the difference in cost must be considered against the great 
delay in obtaining engines from England,” and in another part of 
his report he tells us that he “‘ considers the terms fair and advan- 
eous to the Colony.” 

Ve have, then, the opinions of the Railway Commissioners, based 
upon their own investigations and the reports of the two principal 
experts in their department, that the terms offered by the new 
company are advantageous. These opinions are strengthened 
when the figures are compared with the cost to the other Colonies 
for similar work. The lona fide character of the new company is 
shown by the papers to be beyond question, and the open public 
manner in which the contract was obtained leaves no room for 
eavilling. Under these circumstances the only fair conclusion at 
which it is possible to arrive after reading the papers is that the 
Commissioners are to be complimented upon their foresight in 
opening the way to such an advantageous contract, and that the 
Colony is to be congratulated upon having secured upon such 
equitable terms the establishment of what will undoubtedly be the 
largest and most important works of the kind in Australasia.— 
The Sydney Daily Telegraph. 








PUBLIC WORKS IN ROME. 


Two recent reports relating to Rome, one by the Municipal 
Administration of the city, upon what has been done during the 
last seven and a-half years towards the rebuilding of old Rome 
and its further development, the other by the British Consul on 
the present condition of Roman building undertakings, contain 
much information of general interest, and also likely to be of value 
to investors in Roman bonds and securities. The former, seeing 
that by this year, the loan of £6,000,000 guaranteed by the Govern- 
ment which has so far met the expenses of the ‘‘ Piano Regulatore ” 
—an officially approved scheme for building improvements—and other 
expenses rendered necessary by the development of the city beyond 
the limits of the scheme, will be exhausted, has drawn up a sum- 
mary of what has been accomplished during the convention with 
Government, and a statement showing what of an urgent character 
remains to be done. Including the edifices which the municipality 
has undertaken to erect for the Government, and other special 
works of a municipal character, for which a separate account is 
kept, these obligations reach £11,000,000, of which £6,120,000 have 
been paid by past budgets and partly secured in that for 1890. 
The remaining £4,880,000 will have to be charged to the budgets 
of 1890 and future years. The future obligations of the munici- 
pality are not limited to works in course of construction, but extend 
to others not yet commenced which are considered of absolute 
necessity to the city. Against these future outlays there are assets 
amounting to £480,000, reducing the sum required to £4,400,000. 
The special works to which these figures refer comprise: On behalf 
of Government, £1,200,000 ; new roads, streets, and arrangements 
connected therewith, £7,920,000 ; arrangement of new quarters, 
£1,286,000; bridges, £840,000; sewage, £270,000; water supply, 
£185,000. The heaviest expenses encountered by the city are the 
indemnities paid for the expropriations of houses and lands, repre- 
senting 80 per cent. of the total expenditure. The building trans- 





serious objection of exclusiveness, inasmuch as no opportunity had 


formation which became necessary on account of the increase of 


eS 

yulation and of the fresh wants of the city, involy 
tion of new plans not included in the pvseeined wed. 
£6,000,000. of 

The most onerous portion of the work was the unforeseen g 
ing up of new quarters to which the Commune could 0} 
obstacles, the law not indemnifying them against the consequen, 
ensuing from their delaying the approval of plans for new build, 
ings. When a new quarter has sprung up they are bound to wo 
the streets, and provide lighting, sewerage, and water supply 4 

The sixth series of the loan of £6,000,000 was issued in’ A 
1889, for a nominal value of £1,080,000, at the rate of £18 13s fo 
each bond of £20, or £93 5s. for every £100, ese bonds re 

‘ s e 
guaranteed by Government according to the law of 5th July 1883 
The interest is 4 per cent., equal to 4} per cent. on the price of 
issue, not calculating the profit on reimbursement payable in gold 
also abroad. The principal is to be paid in gold at par by annual 
drawings commencing in 1900. 

The latter report states that in the middle of November these 
bonds were quoted at £18 8s. The budget of the City being 
burdened with interest of debts and payments towards a sinking 
fund, was unable to bear even the ordinary expenditure, and fee 
this year the estimates fell short by £240,000. The Municipal 
Administration, therefore, looked to State aid, both for the com. 
pletion of these schemes and the balancing of their budget, on the 

zround that the development of the city is a national undertaking, 
Ressams to new taxation is difficult, and would not give much relief 
the inhabitants of Rome being already rated for municipal purposes 
much higher than in other principal towns of Italy. The result of 
this state of things is that the Government has instituted an 
inquiry into the past administration and the financial condition of 
the Roman Municipality. 

e works connected with the Tiber embankment proceeded 
regularly, in accordance with the approved plans, and without any 
serious difficulty being encountered, The compressed air ‘“caissons” 
are still used in the foundations, having proved very successful, 

The construction of the large sewers proceeds in the same regular 
manner, These sewers are to branch off in various directions, be 
flushed with abundant currents of water, and placed not less than 
16ft. 5in. below the level of the streets. 

The system of illumination by electricity, which is already adopted 
in all the public buildings and theatres, and which is gradually 
coming into general use, was up to the end of last year obtained 
from gas or steam engines. The Anglo-Roman Company, for the 
illumination of Rome by gas and other systems, has undertaken to 
utilise the hydraulic powerat Tivoli, twenty miles from Rome, and to 
transmit the electric current from thence so as to illuminate Rome 
on a much larger scale. The company has set up at Tivoli, 
dynamos, turbines, and all necessary apparatus, so as to obtain 
1700-horse power. The current will be transmitted by overhead 
wires as far as Porta Pia, from whence it will be distributed by 
an overhead system for public and an underground one for private 
illumination. The copper wires to be used for the overhead system 
are to be provided by the Societh Metallurgica Italiana, of Ley- 
horn, The enterprise, which is considered the most extensive 
application of the latest improvements in transmitting electric 
power to a distance, is to be completed within twelve months from 
the present. 

The drainage and general ay ne mal of the Agro Romano, 
the chief object of which is the drainage of the marsbes of Isola 
Sacra, Maccarese, and Ostia, bordering the coasts at 154 miles from 
Rome, has nearly reached completion. The works were begun in 
1884, and consist of defence banks, canals collecting high waters, 
with a direct outlet into the sea, embanking the polder tv be 
drained, and canals in the polder. The water in the polder is 
raised by machinery, turbine system, and discharged into the sea. 
The machines are driven by steam and placed in buildings resting on 
foundations made of iron caissons sunk by the com air system, 
to 27ft. 10in. below medium sea-level, and made oy the Societi 
Veneta di Costruzioni Meccaniche e Fonderia, of Treviso. The 
chief difficulty in carrying out the works is the unhealthincss 
of the place, which causes a suspension of operations during some 
months of the year; but as at Romagna—district of Ravenna— 
there is an extensive association of labourers, a sort of co-operative 
society, for this kind of work, several squads were dispatched to 
the above places every year. The men, who are robust and sober, 
performed their task well, dividing among themselves the price 
agreed upon. Disputes among them are rare, and their activity 
under a scorching sun, with their feet deep in water, is wonderful. 
Their earnings are from 3s. 24d. to 4s. a day, enabling them to 
save money, which is the constant thought of the Italian workman. 
The amount spent by the Government up to the end of 1888 was 
£138,580. The estimated cost of all the Government works was at 
first £160,000; this was subsequently raised to £300,000, which is 
not sufficient. The estimates include hydraulic improvements in 
the Valle dell Almone, near Rome, and the drying-up of some 
other small marshes. Nearly one-third of the expenditure was for 
expropriations, the Government being bound to pay for the tracts 
of marshy ground cut into canals, and to border them with fences. 
The ponds to be dried have also to be paid for. The only contri- 
bution from the landlords is a problematic one, which the Govern- 
ment may hereafter claim, in proportion to the increased value of 
the land when the effects of the drainage shall be manifest. 

The landlords who were expected to perform their part of the 
work all over the campagna have, with rare exceptions, 
showed themselves hostile or indifferent to the improvements. 
Those falling upon them consist chiefly in giving an outlet 
to the stagnant water on their lands. The expenditure 
for this does not exceed £73,488, of which, up to the end 
of 1888, only a sixth had been spent. The lcng forbearance 
shown by the authorities towards the landowners is hardly compre- 
hensible, especially as the law empowers the Government to fully 
carry out the measures proposed, The administration has secured 
a large supply of potable water all over the zone of the additional 
scheme for agricultural improvements within a radius of 6} miles 
round Rome. A pipe has also been laid as far as Fiumicino, supply- 
ing both that locality and the district through which it passes with 
an abundant supply of water. 
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Civit AND MECHANICAL Enorngrrs’ SocreTY.—A visit was made 
by this society to Henley’s Telegraph Works, at North Woolwich, 
on the 16th inst. Mr. Henry Adams, president, Mr. B, Haughton, 

sast-president, and the other members of the party, were received 

the manager, Mr. RK. J. Hatton, and his assistant, Mr. Rosling, 
who conducted them over the works. The manipulation of the 
gutta-percha and india-rubber was traced from the raw state, 
through various cleansing, kneading, and rolling machines, until 
the sheet rubber of various kinds was reached; and copper wire 
was receiving its coating of gutta-percha for insulation. Various 
stranding machines were in operation, forming cables with from 
two to 130 wires each; other machines were tapeing the cables with 
india-rubber or canvas, while others were braiding electric light 
leads in yarn or silk. There were cables of all kinds in various 
stages, from single silk-covered wires of 0°0055in. diameter to 
shore ends of 3in. diameter, capable of defying the roughest usage. 
After a visit to the instrument room, where the cables undergo 
continuous testing throughout their manufacture, the paying-out 
of the finished Bermuda cable from the works into enormous tanks 
formed in the hold of the Westmeath was observed, and an inspec- 
tion made of the vessel. If all goes well, she will sail in a few 
days to lay the deep-sea cable between Halifax and Bermuda, as 
the work at all points is fast approaching completion. This 
steamer, not being built for cable-laying, has had to undergo 
complete transformation, and reflects great credit upon Mr. Hatton 
and his able assistants. She has now all the appliances for laying, 
testing, picking-up, and relaying the cable, and standing by a 
month after completion, so that all contingencies may be pro- 
vided for, 
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HE IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


sp of the iron and steel works have been closed throughout 
Mos ‘eek on account of the Whitsuntide holidays. In very busy 
prael the interval is sometimes curtailed, but no necessity exists 
page early recall of the men on this occasion. The interval is 
(tag utilised for extensive repairs to furnaces and other portions 

d machinery. 

 Pations cenalaod unaltered at £9 10s, for marked bars, 
£8 10s. for sheets, singles, £9 for doubles, and £10 for trebles. 
The recent reduction of 15s. in strip iron has led to a few more 
rders coming forward for this description. Hoops remain nomi- 
nally £8 10s,, but in actual business they are weaker in sympathy 
yi de 
ithe Pe iron trade remains quiet. 
are 45s., and part mines 50s. sabg oe 

The cost of production is a matter that is receiving considerable 
attention just now in the iron and steel trades, especially as to the 
manner in which this is affected by wages. The matter ormed the 
subject of a special meeting of the Midland Iron and Steel Wages 
Board, which was held on Wednesday afternoon at Dudley, the 
masters having previously given notice to reduce the sliding scale 

remium from 1s. 9d. to 1s. Mr. Benjamin Hingley, M.P., chair- 
0 of the South Staffordshire lronmasters' Association, urged that 
the logic of events had proved the contention made by the masters 
when the present premium wasestablished, to the effect thatit was too 
high. The time had now, he further urged, arrived when, in the 
interests of the masters, the men, and the whole community, an 
alteration should be made. Trade had fallen off under existing 
circumstances, and if the present state of things was allowed to 
continue, nothing but calamity and disaster coulc follow. Compe- 
tition between Staffordshire and the North of England formed, of 
course, one of the chief pleas of the employers, who pointed out 
that wages in the Midlands were now 74 per cent. higher than in 
the North. ‘The delegates of the men urged that they were 
prepared to consider a revision when wages were in a normal 
ondition. 
or dnataly the masters suggested that the alteration of the 
wages basis should be tried as an experiment for three months, 
and the meeting was adjourned to permit the operative section of 
the Board to consult their constituents. 

Capital on both sides was endeavoured to be made out of the fact 
that the average selling price of iron for March and April had a few 
days previously been declared to be 6s. 7d. more than the corre- 
sponding average for January and February. The newly declared 
average is £8 4s. 1ld. ‘This, under the sliding scale as at present 
operating, entitles puddlers to an advance of 3d. per ton, The 
average is higher than for some years past. The figure for 
September and October was £6 15s. 11d.; November and December, 
£7 5s, 8d.; and January and February, £7 18s. 4d. 

The engineering and heavy iron mage d trades of the district 
are just now in a much better position than the iron and steel 
trades. Indeed, they exhibit considerable activity. Railway 
material and rolling stock is in particularly good request, and a 
fair amount of bridge and roofing work is also under execution. 
Horticultural implements and reyuisites are in good call, 


Common Staffordshire sorts 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Muanchester.—There is very little to report so far as actua! busi- 
ness is concerned with regard to the iron trades and the various 
allied branches of industry throughout this district. As is usual, 
the Whitsuntide holidays have caused a very general suspension 
of operations during the greater portion of the week. In the iron 
market there has been only one ’Change meeting. At the engi- 
neering establishments there has been a cessation of work for at 
least three er four days, whilst the collieries in the neighbourhood 
of Manchester have been stopped for a full week ; many of them 
ceasing work on the Monday or Tuesday, and they will not get 
into full operation again until Tuesday or Wednesday of next week. 
Under these conditions there is consequently little or nothing upon 
which to form any accurate estimate as to the actual state of 
trade, and the only report that can be made with any degree of 
confidence is that there is still an absence of any real improvement. 

Although, as already stated, the Manchester iron market on 
Tuesday was the only ‘Change meeting being held this week, 
there was but a thin attend , and busi was of the most 
meagre description ible. Nominally, prices remain without 
any actually quotable change from last week; but where any 
business is pM it is only for the most part possible at excessively 
low prices, and both in pig and finished iron merchants continue 
to undersell, notwithstanding the downward movement that has been 
going on in makers’ prices for some time past. The margin, how- 
ever, between the prices that merchants are prepared to accept or 
that iron can be bought out of store and those that makers are 
quoting or ready to entertain is rapidly diminishing; but a com- 
laint on the part of makers is very general that they have now 

en forced down to so low a point that orders can only be secured 
at considerably below the cost of production, For Lancashire pig 
iron — are nominally on the basis of something like 
52s. 6d., less 24, delivered equal to Manchester; but local makers, 
who for some time P have been booking little or nothing, are 
ready to entertain offers, and there is little doubt that they would 
readily accept anything like favourable specifications, on the 
basis of about 50s., less 2), delivered. In district brands 
quotations remain much about the same as last week, Lincoln- 
shire makers asking about 50s. and 51s. for forge to 51s. 6d. and 
52s, 6d. for foundry, with Derbyshire quoted at about 52s. 6d. to 
59s. less 24, for good foundry qualities delivered equal to Man- 
chester. Under these figures has, however, to be taken where 
business is done, and good Lincolnshire foundry has been sold at 
about 50s, 6d., less 24, delivered here. For outside brands prices 
are fairly steady, Middlesbrough being quoted at about 50s. 4d. 
for ordinary g.m.b.’s, with special brands fetching 51s. 10d., net cash, 
delivered equal to Manchester, whilst Eglinton remains at about 
49%, 6d. to 50s. delivered at the Lancashire ports, and 54s. to 
54s. 6d., net cash, delivered equal to Manchester. 

In hematites any business doing is confined chiefly to second- 
hand parcels, which can be bought at considerably under makers’ 
quotations, good foundry qualities being offered by merchants at 
about 65s., less 24, delivered in the Manchester district, whilst 
makers ask fully 2s, 6d. to 5s. per ton above this figure. 

In the manufactured iron trade business continues extremely 
slow; prior to the holidays there was perhaps a little more doing, 
but nothing of any sufficent weight at all to strengthen the position 
of makers, and prices to a large extent are dependent either upon 
the character of the specification which a buyer may have to offer, 
or. upon the position in which the maker may happen to be placed. 
For Lancashire and North Staffordshire rs, delivered in the 
Manchester district, the top price obtainable is about £7 to £7 5s. 
per ton, and merchants are “ bearing” the market at considerably 
under these figures, ordinary crown bars having been offered at 
about £6 15s., delivered in the Manchester district. 

There is still very little inquiry in the market for every description 
of steel plates. In boiler-making qualities there has been pete, 
buying going on, when consumers have been able to place their 
orders at ee low prices; but the quantities bought have 
been only small. Local and Scotch makers still have their quota- 
tions » 3 to £9 per ton, delivered to consumers in the neighbour- 
hood of Manchester ; but there is little doubt they would be will- 
ing to entertain favourable specifications” at 





about £8 lds., whilst 





merchants have been offering at as low as £8 10s. per ton, delivered. 
For steel ship-plates there is practically no inquiry in the market, 
and it is difficult to get at what prices at all are; but £7 10s. to 
£7 15s. are mentioned as about the figures at which orders of any 
weight could be readily placed for fag ng? G ex steamer Liverpool. 

In the metal market the stiffening in the price of raw material 
has tended to bring forward some new business, but manufacturers 
are still for the most part kept simply going on specifications against 
old contracts. On some classes of manufactured goods list prices 
have been advanced, and, for delivery in the Manchester district, 
now average for solid drawn brass boiler tubes 7#d. per Ib.; solid 
drawn condenser tubes, 8d. ; solid drawn > ned tubes, 94d. to 99d. ; 
brass wire, 7d.; copper wire, 8?d.; rolled brass, 7d.; sheet brass, 
8d.; and yellow metal plates, 65d. per lb. 

Engineering works throughout the district are still well supplied 
with orders to keep them fully engaged for the present, but it is 
exceptional where any weight of new work is coming forward ; and 
so far as the shipbuilding industries are concerned, there is still 
little or no work giving out. Vessels are being gradually com- 
pleted, but no uew orders are being received, nor are there in- 
quiries to indicate any early revival of activity. Notwithstanding 
this absence of new work coming forward, constant difficulties are 
being experienced with the men, and so far as wages are concerned, 
there is no disposition to place the employers in any more favour- 
able position which would enable them to secure new contracts. 

In the coal trade business all through is extremely slow, and 
notwithstanding a generally restricted output, supplies of all 
descriptions of fuel are considerably in excess of requirements. 
The better classes of round coal suitable for house fire purposes 
meet with only the most limited demand possible, and are quite a 
drug upon the market. Common round coals for steam and iron- 
making purposes are only in very indifferent request, and engine 
classes of fuel are gradually becoming more plentiful. In antici- 

tion of the usual Whitsuntide stoppages of the pits there has 
Son some little extra buying to cover requirements over the 
holidays, but this has been of no great weight, and has been chietly 
confined to engine classes of fuel. It is scarcely probable that 
there will be any announced reduction on list rates with the close 
of the month, but there is a weakening tendency, and in a good 
many instances rectifications of list rates are being made where 
this has been found necessary to meet competition from other 
quarters, whilst to clear off anything like quantities, con- 
cessions are readily made to buyers. At the pit mouth 
best coals only in exceptional cases average more than about 
lls. 6d. per ton, seconds can be bought readily at 10s., whilst 
common round coals do not average more than 8s, 9d. to 9s. 3d. 

yer ton; burgy remains at about 8s. to 8s. 6d., best slack at 7s. to 
7s. 6d., and common sorts at about 6s. 6d. per ton at the pit. 

The shipping trdde has been extremely quiet, and until the 
holidays are over it is not likely there will be much doing. Prices 
remain about as last quoted, ordinary qualities of steam coal 
delivered at the ports on the Mersey averaging about 10s. to 
10s. 3d. per ton. 

For coke there is only a limited demand, but there is no very 
material giving way in prices so far as local made cokes are 
concerned, 

Barrow.—There is not much attention given to business this 
week. The furnaces are still on blast, but the rest of the works 
have suspended operations for the week. On the other hand, com- 
mercial men are doing next to nothing, and the holidays afford a 
happy lull from business at a time when there is not much to 
do, and when it is uncertain what turn events will take—whether 
the market has reached the bottom of the decline, or whether an 
improvement will not now set in. Prices are a shade weaker for 
warrants, which are now quoted at 53s. 3d. net cash, while 
makers are asking 55s, to 60s. for parcels of mixed Bessemer 
numbers, net f.o.b. Makers are not yet able to produce hematite 
iron at warrant prices, although the conditions of the market have 
given them some relief in this way. Makers are hoping after the 
holidays that, with a restricted production and the prospect of a 
steady trade, prices may return to about 60s. per ton. If not, it 
is evident they must have cheaper labour, cheaper fuel, and 
cheaper ore. Iron ore is quiet in tone, at 10s. to 12s, per ton net 
at mines for ordinary qualities. Coke is firm at 2ls. 6d. per ton 
delivered. Stocks of iron have shown a considerable decrease 
during the week, to the extent of 9752 tons, the decrease from the 
beginning of the year being 69,430 tons, and the aggregate of 
hematite warrant stocks in hand 311,212 tons. 

The steel trade is steadier in tone, although there is not much 
new business doing. There is, however, a better inquiry for rails, 
and makers are firm in their late quotations of £5 per ton. There 
is also a more hopeful outlook in steel shipbuilding material, orders 
for which are very largely held, and prospects of new orders are 
afforded. 

The shipping trade is briskly employed, and the returns this 
week show that a large exportation of metals is goingon. The 
exports of pig iron and steel during the week amounted to 20,860 
tons, and in the corresponding week of last year to 20,400 tons. 
The aggregate shipments this year have reached 444,164 tons, 
compared with 445,179 tons in the corresponding period of last 


year. 

Shipbuilders are not working this week, but they have abund- 
ance of work in hand, and are likely to have plenty to do when 
they resume work next week for some months to come. 

Iron ore is quieter, and the trade doing shows a complete want 
of spirit. Prices are steady at 10s. to 12s. per ton, net at mines. 

Coal and coke are steady, although the trade doing is on a com- 
paratively small scale. East Coast coke is quoted at 21s. 6d. per 
ton delivered here. 

The boilermaking, ironfounding, and general trades connected 
with iron and steel are very busily employed, and have good 
prospects for the remainder of the year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Coa extensions are being very vigorously pushed in South 
Yorkshire and North Derbyshire. The Denaby Main Colliery 
Company is proceeding with its sinkings at Cadeby Rattles. 
Messrs. John Brown and Co., Sheffield, are also sinking at 
Cadeby. A number of capitalists, including a well-known 
Sheffield coalowner, have purchased a large coal-bed—extending, 
it is said, to about 7 acres—near Bolsover, in Derby- 
shire, where four pits will eventually be sunk. On Saturday 
the Duke of Portland turned the first sod of a new colliery 
at Whitwell, which is within sight of his beautiful home 
of Welbeck Abbey, the famous riding school and gardens being 
only a couple of miles distant. The Shireoake Colliery Company, 
which has already a pit not far off—Steetley—has leased rather 
over 1500 acres of the Barnsley seam ‘“‘ Top Hard ” from the Duke 
at Whitwell. Mr. W. 8S. Rhodes, the chairman of the Shireoaks 
Company, states that they expect to employ about 800 to 900 hands at 
the new Whitwell pit, and to distribute from £800 to £1000 a week in 
wages, This willchangethequaint old Derbyshire villageintoagrimy 
coal centre. The class of coal to be worked is the same as at Shire- 
oaks, where over 350,000 tons were brought to bank last year. It is 
exceptionally superior for steam purposes, and stands on the 
Admiralty list. The late Duke of Newcastle, known as the 
‘Crimean Duke,” was the first to establish the existence of coal 
under the Permian measures. Thirty-six years ago, he commenced 
sinking at Shireoaks, and five years later, at a depth of 510 yards, 
the Top Hard coai, 3ft. 10in. seam, was won. Its discovery at 
Shireoaks was regarded as a triumph for the geologists, Sir Roderick 
Murchison and other eminent authorities strongly contending that 
the Permian measures overlaid a good workable bed of coal. The 
Duke of Newcastle, by his persevering energy, settled the point, and 
in recognition of the service thus rendered to science was awarded 
a medal at the exhibition of 1862. 





There are now encouragi rospects of the iron market. In 

Scotland, affairs pate settled appearance. One good 
feature is that Scotch iron is again dearer than Cleveland, the 
former being 44s, 8d., and the latter 40s. 8d. The depletion of 
ironstocks still goes on as fast as ever. On May 28th there were in the 
stores as follows :—Scotch, 750,407 tons; Cleveland, 107,730; hema- 
tite, 311,712. On April 28th the quantities were :—Scotch, 791,139 
tons; Cleveland, 132,250; hematite, 344,202, There is truly a 
noteworthy decline—makers are quoting at Sheffield about 65s. for 
hematite, and 46s. for common forge iron. A feeling of confidence 
is gradually pervading iron circles here; there is every pro- 
bability of a larger demand for railway material shortly. An 
exceptional number of orders are on the point of being 
secs and these, for the most part, must come to Sheffield. 
‘rom 15,000 to 20,000 tires, specitied to be made in this 
district, are now inquired for by various Indian and colonial 
railway companies. ‘These orders are in addition to considerable 
demands from English companies, and the price therefore is not 
likely to fall. Locomotive tires now make £12 per ton ; carriage 
and wagon tires, £11 5s.; axle forgings, £11 me and springs, 
£10 15s. There is not much doing in billets. Bessemer slabs and 
billets are quoted at £7 per ton, being a decline of £1 15s. per ton 
since April. This drop in prices is rather serious for Bessemer 
steel makers, particularly for those whose contracts in coal and 
coke, taken at top figures, are still running. 

In the cutlery trade there is an agitation for higher wages. The 
Spring Knife Cutlers’ Union, in pursuit of their policy to secure 
an advance of 10 el cent. for their men, are making the demand 
apply all round. veral manufacturers have conceded the request 
without demur. Five firms are having the demand enforced 
against them, including that of Messrs. Southern and Richardson, 
of Doncaster-street, whose head is the Master-Cutler. The Table 
Blade Grinders’ Union are said to contemplate similar action. 

Sheffield appears to have done very well at the Armourers’ 
Exhibition, held in London, several local firms having been success- 
ful. Arthur Benton and Thomas Benton—sons of Mr. Arthur 
Benton, of Rodley Foundry, Leadmill-road, Sheffield—are among 
the exhibitors, , be of Thomas's exhibits has been bought by the 
Company of Armourers and Braziers, while Arthur has taken a 
prize of £2 as an apprentice. They are both apprentices. Mr. 
Jobn F. Gorrill, of Sheffield, has won the first prize of £5 for a fine 
saw-pierced mirror frame in brass and copper, and this has also 
been purchased by the Armoury Company for their private 
collection. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Owinc to the disturbance consequent on the Whitsuntide 
holidays, the Cleveland pig iron trade has been this week in an 
almost lifeless condition. The attendance at the market held at 
Middlesbrough on Tvesday was very scanty, and but few sales 
were made. Prices were, however, rather firmer than at the end 
of last week, the improvement in the shipments during the 
previous few days having bad a favourable influence. For prompt 
delivery, buyers were offering 41s. per ton for No. 3 g.m.b., but 
some transactions took place at 41s. 6d., and for special brands 
still more was paid. The supply of forge iron has of late consider- 
ably increased, and the consumption has diminished, owing to the 
finished ironworks being inoperative till Wednesday morning. The 
price current has consequently fallen, 40s. 6d. being all that is now 
obtainable. 

Holders of warrants do not seem anxious to sell at present. 
nominal value is 40s. 8d. per ton. 

The stock of pig iron in Connal’s Middlesbrough store declined 
about 8000 tons last week. Makers’ stocks are, however, accumu- 
lating fast, and in all probability the total for the entire district 
will show an increase at the end of the month. 

Shipments of pig iron from the port of Middlesbrough were very 
favourable last week, no less than 15,600 tons being loaded on 
Thursday and Friday alone. The total quantity exported between 
the Ist and 24th inst. was 62,778 tons. 

The finished iron trade is still in an unsatisfactory condition. 
The low prices have not as yet had the effect of bringing in orders, 
and at nearly all the mills the holidays have been unusually pro- 
longed. Iron ship plates have been sold at £5 10s. per ton, angles 
at £5 7s. 6d., and common bars at £5 17s. 6d.—all free on trucks 
at makers’ works, less 24 per cent. 

Quotations for steel are about the same as last week, viz.:—Heavy 
rails, £4 17s. 6d.; ship plates, £6 15s.; boiler plates, £7 15s.; and 
ship angles, £6 10s. per ton. 

On the.23rd inst. Mr. Waterhouse, accountant to the Board of 
Arbitration for the Manufactured Iron Trade, issued his report for 
the two months ending April 30th. It appears therefrom that 
the production of finished iron has gone down to a little over 
25,000 tons per month, which is nearly 6 per cent. less than the 
average of the previous period. On the other hand, the net 
realised price has increased from £6 12s, 2:39d. to £6 16s. 5-73d. 
The latter ve carries with it an advance of 3d. per ton on 
puddling, and 25 per cent. on all other forge and mill wages. A 
diminished output and a rise in prices and wages betokens a rather 
abnormal and scarcely healthy state of things. It shows that the 
contracts which have lately been under execution have been taken at 
much higher than present prices, and therefore were booked some 
months since. The present average price of finished iron is about 
20s. per ton below the realised price above recorded. It is there- 
fore certain that future ascertainments will show lower and lower 
values, and carry with them reductions of wages. The above 
realised price is probably the highest that will be touched. 
Quantities are also likely to recede quickly, especially as regards 
the item of plates which constitutes more than half of the total. 
The stoppage of the iron plate mills at the West Hartlepool Iron- 
works, for want of a sufficiency of specifications, will alone have 
considerable effect. 

It will be remembered that when the engineering employers on 
the Tyne and Wear conceded a short time since to their workmen 
the right of leaving work at twelve instead of one o'clock on 
Saturdays, it was agreed on behalf of the men that there 
should in the future be less time lost in and after general holi- 
days. The latter were more clearly specified than before. Among 
others they were to include Whit Monday, but not Whit Tues- 
day. One paragraph in the agreement ran as follows :—‘‘ That any 
man or men not returning to work at the proper time after the 
holidays may be suspended or dismissed without notice, it being 
understood that the men suspended or dismissed shall not receive 
any benefit from their Society until they have worked a month, 
according to their Society’s rules. The men’s delegates promise, on 
their part, to represent to the men that it is a point of honour to 
act up to the spirit of this agreement.” Inasmuch as last Monday 
was the first occasion on which the new arrangement came into 
force, it wasa matter of great and general interest to see whether 
the men, having obtained what they wanted in the way of the 
extra hour on Saturday, would honourably fulfil their part of the 
agreement and come to work on Tuesday morning, notwithstanding ° 
old habits and many temptations to prolong their holiday. As far 
as can be at present ascertained, the only works where the men 
acted fairly up to the spirit of the agreement were those at Elswick. 
At almost all others the attendance was either so poor that it was not 
worth while to keep the machinery going, or the men, after putting 
in an appearance, went away and did not return for the rest of the 
day. It appearsalmost impossible to get average workmen to keep 
agreements or honourable understandings, whatever their repre- 
sentatives may undertake in their behalf, and employers have just 
to put up with the loss and.damage sustained thereby as best they 
can. It would seem that the Elswick men are decidedly superior 
to the average in this respect. 

The dispute between the employers and workmen at Messrs. 
Straker and Love's collieries is now at an end. A joint meeting 
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of representatives has been held, at which it was decided to submit 
the case of the men whose services were dispensed with to arbitra- 
tion, and on this understanding work has been resumed at all the 
collieries. 

The fifth meeting for the session of the Cleveland Institution of 
Engineers was held at Middlesbrough on the 2lst inst., Mr. Charles 
Wood, the president, occupying the chair. An interesting and 
elaborate paper was read upon “ Street Tramways,” by Mr. W. 
Southorn, of Guisborough. r. Southorn treated, firstly, of per- 
manent way, including points and crossings; secondly, of train 
locomotives; thirdly, of cars; and fourthly, he added some valu- 
able remarks of a general character. The meeting concluded with 
a vote of thanks to the reader of the paper. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow iron market resumed on Tuesday, after having 
been closed from Wednesday of last week in consequence of the 
Queen’s birthday and Whitsuntide holidays. The tone of business 
at the opening was comparatively strong, and with only a moderate 
number of transactions, prices advanced about 6d. per ton in the 
case of Scotch warrants, Cleveland and Cumberland iron being also 
somewhat higher. The feeling has, however, since been rather 
unsteady, the orders in the market not being sufficient to maintain 
prices. 

The past week’s shipments of pig iron from Scottish ports 
amounted to 10,189 tons, compared with 9035 in the corresponding 
week of last year. Of the total the United States took 700 tons, 
Canada 700, Germany 470, Russia 390, Spain and Portugal 455, China 
and Japan 485, Italy 328, Australia 250, Belgium 235, Holland 
230, and other countries about 500 tons, the quantity sent coast- 
wise being 5395, against 3077 tons in the same week last year. 
The total shipments to date are now 17,260 tons larger than they 
were twelve months ago. 

Makers of pig iron report a rather better inquiry from Canada 
than some other places, but there is an inclination to restrict the 
output, owing to the cost of production rendering the manufacture 
unremunerative at present prices. One furnace has been put out 
of blast at Gartsherrie, and another at Portland, both these having 
been making ordinary pigs. 

The current prices of makers’ pig iron are as follows :—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 62s.; No. 3, 57s. 6d.; 
Summerlee, 64s. and 57s. 6d.; Coltness, 65s. and 58s. 6d.; Calder, 
68s. and 57s.; Clyde, 61s. 6d. and 55s.; Carnbroe, 46s. 6d. and 
46s. 3d.; Monkland, 45s. 6d. and 45s. 3d.; Govan, 45s. 6d. and 
45s. 3d.; Glen, ock, at Ardrossan, 64s, and 55s.; Dalmellington, 
55s. and 54s.; Eglinton, 47s. 6d. and 47s.; Carron at Grangemouth, 
69s. and 59s.; Shotts, at Leith, 64s. 6d. and 59s. 

There is a good quantity of iron going out of the Glasgow 
warrant stores, but the probability is that this will now be checked 
to some extent by larger imports from Middlesbrough, owing to the 
price of Cleveland iron being now so much lower than that of Scotch. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced machinery to the value of 
#8500; sewing machines, £7114; steel goods, £9800; and general 
iron manufactures, £47,065. 

In the malleable iron trade there is little change to record this 
week. Makers have still reason to complain of a scarcity of orders, 
and they are not very hopeful of any radical improvement, until 
there is a firmer feeling in the pig iron market. There is com- 
paratively little change since last week in the prices of finished iron. 

The steel trade is quite well employed so far, as there are 
large orders in progress of being implemented, chiefly for ship- 
building purposes. Of this class of work there is still an almost 
complete absence of fresh contracts. But, while this is the case, 
the makers are making comparatively little alteration in their 
prices. Some good orders for bridge work have been received by 
Glasgow makers within the last few days, and there are also 
inquiries for steel for wagon building and other purposes. The 
local steel makers look with great interest to the revival of business 
in the United States ; and are of opinion that if that movement 
should become general, there will of a certainty be a good demand 
for steel blooms for export from this part of the country to the 
States. 

There has been a large business in the shipping department of 
the coal trade. The demand for ell coal for shipment to the 
Baltic has been particularly urgent, and the prices of this descrip- 
tion of coals are therefore unchanged. Main and splint coals, on 
the other hand, are easier, and steam coals are steady. There is 
a further decline of about 3d. a ton in the price of main coal, and 
the secondary qualities of dross are also lower. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


PREPARATIONS are steadily going on for the launching of another 
large colliery, and this time it is the Penrhiwceiber in the Aberdare 
Valley. This fine colliery, with its excellent steam coal, was sunk 
by a company including Mr. Glassbrook, of Swansea, Mr. Cory, 
and others, and was only run with difficulty and by a large outlay 
on account of the water, but ever since it has been well worked, 
and no doubt there will be a rush for shares. The capital is to be 
£350,000 in £10 shares, 20,000 preference and 15,000 ordinary. 
The preference wil! bear 5 per cent., and participate up to 74 per 
cent. with the ordinary. 

The floating of the Ferndale Collieries—W. Davis and Co.—has 
been a great success, and will be certain to prompt others. Shares 
are now at £1 premium. 

The coal trade remains in a capital condition, and exports at all 
the Welsh coal ports show that, in view of the Whitsuntide holi- 
days, the colliers worked well, and shippers were thoroughly in 
unison. Cardiff total, including Bute, Penarth, and Barry, was 
exceptionally large, and Newport and Swansea very gratifying. 
Newport is evidently looking up. It should, for it has, as I have 
repeatedly observed, a great future. 

There is some little friction noticeable here and there amongst 
the colliers. In one meeting lately a speaker suggested a weekly 
holiday as a sure preservative of the price of coal. The Whitsun- 
tide holidays must have been costly to colliers and coalowners, as 
large numbers of men were absent even up to Wednesday. This 
was to be regretted, as the demand is so good, and prices are so 
weil kept up. Business has been somewhat upset for the earlier 
days of the week, and the exchanges at the several ports have 
looked scanty; yet there has been no falling off in prices. Best 
steam is at 14s. 9d. to 15s. 3d.; seconds, 14s.; Monmouthshire, 
15s. 6d.; and small steam, 9s. to 9s, 6d. 

House coal is much firmer than was generally expected, and as 
much as 14s. 6d, has been had for best. Quotations are :—14s. to 
l4s. 3d.; No. 2 Rhondda, lls, 6d. to 11s. 9d. ; small has again 
touched 12s, 

In sympathy with coal, most of the industries retain a good deal 
of buoyancy. Patent fuel is at 14s. 6d.; coke at 19s. and 21s; 
pitwood at 15s. 9d. 

Notice has been given by the Gellydeg men in Tynybedw to the 
number of 200 on account of some wages’ disputes, On Saturday 
the notice also of the enginemen and stokers, connected with the 
collieries of South Wales and Monmouthshire, will terminate. I 
believe there will be a peaceful settlement. The colliers are averse 
to any other. 

Labour meetings and disputes are plentiful enough. An im- 
vortant meeting of iron and steel workers hus been held at 
Tredegar, and addressed at length by Major Jones, Consul at 
Cardiff for the American States. 

There were deputations presest from the Merthyr, Dowlais, and 
other large centres. The object of the gathering was to bring 





about united action on the part of all working men, in the event of 
any deemed invasion of their rights. It was shown, in the course 
of the meeting, that by unitedly resisting the proposals of the 
employers to increase the rent of houses, &c., the men had been 
successful, and this was regarded as a good augury for the future. 
The final steps for starting an organisation are expected to follow; 
but, if the meeting will wisely accept the advice of the American 
Consul, there need be nofear. It was, ‘‘ Not to strike upon a fall- 
ing market; and their motto always to be, Peace if possible, justice 
at any price.” 

There has been a good deal of comment in the district as to the 
backwardness of mineral landlords in Wales, in contributing to the 
Miners’ Provident Fund; but, thanks to the prominence given to 
the subject, a good example is shortly forthcoming, which it is to 
be hoped will be widely followed. 

The Mansion House Fund to the Llanerch, amounting to over 
£7000, has been sent to Newport, and gratefully acknowledged. 

The iron and steel markets remain practically much as they were 
last week. The quotations are unchanged. ee Saturday, 
again this will be about half a week’s work, for on Monday and 
Tuesday there was little done. It is admitted, however, that the 
demand for tin bar, pig, and merchant bar, is increasing, and more 
inquiry for rails, some sections of which can be obtained for 
about £5. 

Tin-plate is better, 3d. and even 6d. per box. There have been 
large exports during the past week, and stocks are down in the 
last two weeks as much as 60,000 boxes in Swansea alone. New- 
mes too is progressing well, and its —— of tin-plates are 
eing made direct, and are increasing. hree important works in 
Glamorgan are stopping for six days—the Western and the South 
Wales at Lianelly, and the Cwmbwrla at Swansea. There is also a 
stoppage at Brynamman, but this is a wages dispute ; the others 
are to reduce make. It is not at all improbable but that a branch 
will be prosecuted at the Beaufort Works for leaving work while 
there was a heat in the furnace. 

Llanelly is going in for expenditure, to give it increased water 
power. ere is not much fear amongst the tin-plate manufac- 
turers of the American tariff. A strong impression prevails that 
Wales has no cause for alarm, and certainly, in the projection of 
new works, &c., there is not much despondency shown. In all 
respects the tin-plate trade is looking better. 

New works are in hand at the Barry Docks. Two tips are bei 
erected by Sir William Armstrong, Mitchell, and Co.; a low-leve 
tip is in hand, and the ironwork for a radial tip is on the ground. 
Bridges, new approach, and tramways for ngers are projected. 

There has been no settlement between the Taff Tale Railway and 
their men. The management refuse arbitration. Appearances 
are not pleasant in some quarters, but the majority appear to be 
opposed to a strike. 

Notice of advance in the price of gas is being made in several 
quarters, the management doing so on the ground of the high 
price of coal. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


WEAKNEss and inanimation are still the characteristic features 
of the general iron market over here. In almost all branches of 
the Silesian iron industry a low tone prevails. Bars are in a con- 
siderably lessened request, and makers complain of getting no new 
orders. Hitherto the reduction of prices for manufactured iron 
has had no influence whatever on the general state of the market, 
nor has the prevailing want of confidence among buyers thereby 
been overcome. The principal works are as yet kept pretty well 
employed with orders in hand. There is also a decrease to be 
reported in the demand for sheets. 

e condition of the Austro-Hungarian iron market has slight] 
changed for the better, demand having somewhat increased. 
Dealers are slowly leaving their reserved position, and find them- 
selves compelled to supply their stocks, as they begin to diminish. 
Prices have become a little firmer, the more so as business in 
general begins to show symptoms of increasing steadiness, The 
works continue in sufficient employment. 

French trade has, on the whole, remained in a satisfactory con- 
dition ; still there is some lessening in demand perceptible, and 
prices are rather weak. Inquiries are coming in but moderately. 

The state of the Belgian iron market continues weak. There is 
little or no business done either in pig or finished iron. In fact, 
frequent stop of works are necessary, owing to the want of 
orders to keep them going. The rolling mills cannot be said to be 
in a better condition. Besides this, French competition is getting 
more active than ever, so the Belgian works are forced to submit to 
sacrifices in order to retain their place on the market. A Belgian 
firm at Braine-le-Compte is reported to have signed a contract with 
the Greek Government regarding the building of a railway line 
from Pyrgos-Navarin to Negalopolis-Sparta. 

The development of the Rhenish-Westphalian iron market has, 
in its principal features, remained unchanged. Regarding the 
inland ore trade, demand is dragging and prices remain very 
irregular. Buyers are covering only their immediate wants. 
Roasted steel stone is noted in the Siegerland, M. 15 to 16; raw 
ditto, M. 11°50. In minette no change has taken place either in 

rices or demand since last week. Luxemburg minette stands 
M. 3°60 to 2°80 per ton at mines. Pig iron still meets with little 
apaty 3 but some of the works here and in the Siegerland have 
orders in hand which will occupy them till September. As has 
been stated before, German export is decreasing, while, at the 
same time, import has increased; only a short time ago, heavy 
lots of foreign iron came to market. Production has decreased 
by just 50 t.p.d. The total production of pig iron in Germany— 
including Luxemburg—was for April, 1890, 398,457 t., of which 
179,100 t. were forge, pig, and spiegeleisen, 36,260 t. Bessemer, 
138,203 t. basic, and 44,894 t. foundry pig. Production in April, 
1889, was, 372,742 t.; in March, 1890, 416,948t. From January Ist 
to April 30th, 1890, 1,551,497 t. were produced, against 1,455,265 t. 
for the same period the year before. The general lowering of 
prices has caused the Siegen Spiegeleisen Syndicate to reduce the 
10 to 12 p.c. grade, M. 2 p.t., present price being M. 100 p.t. 
Good forge quality is noted Mi. 78; No. 2, M. 76°50; No. 3, M. 67; 
foundry, No. 1, M. 82; No. 3, M. 65; basic, M. 68; Bessemer, 
M. 82; Luxemburg forge, 70f. p.t. There is, unfortunately, no 
improvement in the state of the malleable iron trade to be reported. 
Inland as well as foreign demand for bars is next to nothing, worse 
even than last week. Girders are in a better condition. Some 
improvement is shown in hoops, and orders have been booked at 
present quotations for the third quarter. The plate and sheet 
trade is without change. The situation of the foundries and 
machine factories has become more favourable after the reduction 
of the raw materials. At a late tendering for steel rails, M. 160 
was the lowest offer, while at another tendering M. 165 was 
granted, showing a slight improvement against last week. 

Latest list prices, per ton at works, are:—Good merchant bars, 
M. 180 to 185; girders, M. 150; hoops, M. 190 to 195; bars in 
basic and Bessemer, M. 180 to 190; billets, do., M. 140; heavy 
boiler plates, M. 240; tank do., M. 200; steel plates, M. 205 ; 
sheets in basic and Bessemer, 225 ; iron wire rods, common quality, 
M. 190; drawn wire in iron or steel, M. 190 to 200; wire nails, 
M. 200 to 220: rivets, M. 290; steel rails, M. 160 to 170; steel 
sleepers, M. 160 to 165; complete sets of wheels and axles, 
M. 380 to 385; axles, M. 260 to 265 ; steel tires, M. 270 to 285; 
light steel rails, M. 165 to 170. 

According to the Berlin Bérsencourier, the company ‘“ Rothe 
Erde” near Aachen, has booked an order for 9000 tons iron from 
South America, the first order from that quarter after a consider- 
able time. Latest officials show that in 1889 twenty-six iron ore 
mines were at work in Lorraine; two coal mines; eight salt works; 
six blast furnace works, with twenty-one furnaces; thirteen iron- 
foundries; nine works for basic and nine for forge iron. The 
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number of men employed was 15,196 inst in 1875 
1888 the production of iron ore in Lceotins oe 4 Aigo 
that produced in Germany, pig iron was 14°4 per cent. are . 
and basic 7°5 per cent. e —_— of coal was 1 per cent, fo 
—— of salt 9°7 per cent. At the Spandau Hoval ry ort Ro 
orks the wages of the men have been raised 15 to 20 : ery 
In the town of Montpellier, where t public festivities 
taking place on the occasion of the celebration of the 600th s ag 
ve of their University, an address was presented to Pea 
Dr. elmholtz—Berlin — by the dignitaries of the Uaivenaan 
which, in a remarkable degree, does honour to both wae 
It is reported from Brussels that neither hopes nor fears whi h 
had been raised with regard to the probable issue of the Inte 
national Miners’ Conference at Jolimont, are likely to be reali ed : 
and this is said to be chiefly owing to the decidedly calming ».{ 
cooling influence of the English members. Mr, urt presidine . 
began by reminding the cammably of some very wholesome truth 
which, though undeniable in themselves, and familiar to ever,’ 
body in common life, yet may not have been exactly what tt i 
audience had expected to hear from so famous an advocate of the 
labour :s” cause, Such sentences as:—That there are two sid . 
to every quest that disputes cannot be arranged by one vale 
only insisting on having their way—that no real good to th 
labourers’ cause can ever come of strikes, which are only und e 
mining industry, the common source of existence to all—and that 
in no case whatever violent means ought to be resorted to, 
try and come to an understanding and agreement with the Pin 
ployers was Mr, Burt's final advice, 











LAUNCHES AND TRIAL TRIPS, 


The s.s. Langoe has made a trial trip, and, we are informed, a 
very satisfactory performance. She is a vessel 800ft. in length; 
breadth, 38ft.; depth, 22ft. 2in; and built by Messrs, Win, Gray 
and Co., to the order of Mr. ao Furness, who named her 
the Calcutta City. Before proceeding to sea she was sold to 
Messrs. Bennett and Son, Grimsby, who have changed her name 
to that of Langoe. She is fitted with “Central” triple-expansion 
engines, the sizes of the cylinders being 214in., 35in., and 58in 
with a stroke of 39in. After adjusting compasses, she made an 
hour's run out and home again with the log overboard, when, we 
are informed, the speed was found to be precisely 12 knots per 
hour, the engines running continuously at 80 revolutions per 
— The vessel proceeded to Methyl, on the Firth of Forth 
to . . 

On the 21st inst., the steamer Perth, built by Messrs. W, B, 
Thompson and Co., Dundee, for the Dundee, Perth, and London 
oe Company, was | hed from the Caledon Shi building 
Yard. e Perth is 290ft. 6in. long, 36ft. 6in, beam, and iB 2hin, 
deep. She has the usual straight stem and elliptical stern. She is 
built throughout of mild steel to the highest class at Lloyd's, A 
double bottom extends under the machinery spaces and after-hold, 
the space between the two skins being framed on the cellular 
system. The ship is divided into six compartments by five water- 
tight bulkheads, extending from keel to deck. Water ballast js 
carried in the double bottom and fore peak to facilitate bringing 
the vessel to any desired trim. The bows and fore foot are 
specially yrs ay in excess of Lloyds’ requirements. There 
are two complete decks of steel—the upper one being wholly 
sheathed with wood, while the forecastle deck is plated and 
sheathed the same as the upper deck. On the last-named deck is 
placed a steam winch, which is used in connection with the windlass 
for working the anchors. The engines are of the usual triple- 
expansion type, with cylinders 30in., 47in., and 75in., with a 
stroke of 48in., and were made at Messrs. Thompson's Lilybank 
Engine Works. Steam is supplied at a pressure of 1651b. per 
square inch by two large steel boilers, each with six furnaces. A 
supplementary boiler providing steam for cranes and winches is 
placed in the forward stokehold. 

Messrs. Wm. Simons and Co., Renfrew, launched on the 17th 
inst. the new patent elevating ferry steamer which has been 
designed for the cross-river service at Finnieston. The necessity 
for some mode of cross-river communication at Finnieston, accom- 
modating carriage as well as passenger traffic, has long been appa- 
rent, but it was only after much discussion that the Clyde Trustees 
fixed upon this new style of ferry steamer as best suited, in their 
judgment, to meet the wants of the public. A description of the 
new vessel will be read with interest. The hull, which is con- 
structed chiefly of steel, is of the following dimensions :—Length, 
80ft.; breadth, 43ft.; depth amidships, 12ft. The vessel is sub- 
divided into thirteen water-tight compartments by longitudinal 
and transverse iron bulkheads. The main deck is iron, and under 
it accommodation is provided for the crew. Its distinctive feature 
is an elevating deck platform, besides the ordinary deck, which 
extends the whole length of the vessel and occupies two-thirds of 
its width. This platform is supported by six steel columns of box 
section, and from its lowest position rises to a maximum height of 
15ft. by means of six large steel screws placed inside the upright 
columns. This ferry steamer presents several novelties in design. 
One of the most important advantages of a steamer of this type is 
its being able to embark and land pone on the quay or 
landing place irrespective of the rise-and fall of the tide. When 
the tide 1s low the elevating deck is raised, and as the tide rises it 
is lowered. The vessel has accommodation for about 300 passengers, 
besides eight loaded carts and horses, or the same number of 
eeonypoy and four loaded lorries and three loaded carts and 
norses, or if passengers only, 600 to 700. For the transportation 
of railway carriages and wagons two lines of steel rails are laid on 
the part of the platform set anes for the vehicular traffic. Vessels 
constructed after this principle are well adapted for the conveyance 
of goods and passengers between the shore and vessels lying off. 
The passenger accommodation is upon each side of the elevating 
platform, and the vehicles and goods occupy the central part of the 
platform. Besides the rapidity and economy in transportation of 
goods, passengers, vehicles, &c., with such a ferry steamer inclined 
slips and approaches are dispensed with, thus diminishing the tear 
and wear on carriages oad bonnes on the incline. There is also an 
important consideration which tbe crowded state of Glasgow 
harbour renders of peculiar moment, which is that a vessel of this 
type is not confined to one special berth, but, if necessary, can 
proceed to another point of debarkation. The propelling and 
elevating machinery is located amidships, and consists of twc 
independent sets of surface condensing three-cylinder engines, each 
set coupled with its own line of ——_ shafting, and each shaft 
carries two propellers, The indi 








icated horse-power is about 320 
collectively. Steam is supplied by two horizontal boilers of 
Siemens-Martin steel, to Board of Trade requirements, for 1501b. 
working pressure. They are fitted with patent ribbed furnaces. 
The whole of the work has been completed under the super- 
intendence of Mr. James Deas, M.1.C.E., engineer to the Clyde 
Trustees, and Mr. H. R. Robson, As the vessel left the ways she 
was named the Finnieston by Miss Muriel Mitchell, daughter of 
Mr. J. L. Mitchell, Convener of the Ferries Committee of the 
Clyde Trust. 








NAVAL ENGINEER APPOINTMENTS,—The following arrangements 
have been made at the Admiralty:—Staff engineers: Henry G. 
Johnston, to the Camperdown, to date May 22nd; Joseph A. 
Smith, to the President, additional, for service at the Admiralty, 
to date June 9th; and Ivie A. Couper, to the Volcano, to date 
May 20th. Chief engineer: Richard A. Shapcott, to the Sirius, to 
date June th. ineer: Henry L. Manning, to the Camper- 
down, to date May 22nd. Assistant engineers: Charles 
Bryant, Francis J. Sercombe, and Reginald W. Parry, to the 
Camperdown, all to date May 22nd. Staff engineer: Alfred J 





Allen, to the Shannon, to date Mey 27th 
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AMERICAN NOTES. 
(From our own Correspondent.) 

New York, May 23rd, 1890. 
‘bility of a speculative movement, con- 
Tas poh hae in the volume of cur- 
—_ soon to be brought about by silver legisla- 
rene} “ontemplated, but it will not be likely toreach 
pose proportions, as the increase will be brought 
er very gradually. The silver ntining industry 
an be considerably stimulated, and a good deal 
new mining territory will ow be opened 
7 Western sentiment is so strongly in favour 
OP silver that any attempt to interfere with the 
: nding legislation on the part of eastern financial 
wo agers would lead to a political rupture, which 
Moliticians do not feel at all inclined to risk. 
sesiness in general throughout the country is 
active. Railway traffic is heavy, and steadily 
increasing. Bank clearings show that an enor- 
ae volume of business is being transacted. 
The establishment of new banks in the Far West 
shows that an earnest effort is being made to 
meet the demands of the business and agri- 
cultural requirements of these new sections. Cy) 
leading railroad companies are expending a great 
deal of money in completin lines, improving road 
bed, erecting stations, machine shops, and round- 
houses, and in every possible way preparing to 

take care of additional traffic. in 
The iron trade in all parts of the country is in 
‘ood condition, Quotations for forge iron at 
castorn tide-water markets, 16 dols.; No. 1 
foundry, 18 dols, In Western Pennsylvania there 
isa good demand for all kinds of material, espe- 
cially steel rails and bridge-building material. 
Representatives of southern furnace cc 


NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 


Anglo-American E.C. Powder Company, Limited. 


This company was registered on the 17th inst., 
with a capital of £50,000, in £1 shares, to carry 
on in the United States of America and elsewhere 
the business of manufacturers of explosives, and 
for such purposes to adopt an unregistered agree- 
ment of the 16th inst. with the E.C, Powder Com- 
pany, Limited. The subscribers are:— 


Shares. 
*Colonel G. N. Money, C.B., Weybridge oF 1 
*G. Plater, Erith, Kent, stockbroker 1 
*W. A. Bradford, Lloyd’s .._.. .. .. «. 1 
8. H. Ell, 20, Bucklersbury, clerk .. .. .. 1 
be G7 A. W. Money, Broadford, Skye... 1 
J. H. 


Davidson, 40 and 42, Queen Victoria-street, 
| SRR rio ae ae 
R. M. North, Addiscombe, Surrey, secretary to a 
ia a Nias Sales ae) Salen lle at es 
The number of directors is not to be less than 
four, nor more than seven; qualification, £250 in 
shares; the first are the subscribers denoted by 
an asterisk and C, J. Robin and T. P. Hilder; 
remuneration, 10 per cent. of the net profits 
remaining after payment of 10 per cent. divi- 
dend. Solicitors, Messrs. Morse and Simpson, 
5, Copthall-buildings, 


Anglo-French Coal and Steam Derricks Comnany, 
Limited. 


This company was registered on the 30th inst., 
with a capital of £20,000, in £5 shares, to carry 





been endeavouring to place large lots of iron 
oa “ate summer delivery Gs northern markets. 
The reaction from the extremely low prices of 
March has brought prices up about 50c. per ton. 
There is a heavy demand for Lake ore at Cleve- 
land. The mines in the Lake Superior region are 
being worked more actively than ever before. 

The new Government dry dock in Brooklyn 
was formally opened last week; it is 530ft. long, 
and constructed of wood, this being found to be 
quite as satisfactory as stone and much cheaper. 
The pumps have a capacity of 80,000 gallons per 
minute, enabling the water to be pumped from 
the dock in about ninety minutes. ; 

Representatives of En lish syndicates continue 
to create a great deal of interest by their negotia- 
tions for manufacturing plants of various kinds 
in all sections of the country. : 

The establishment of training schools of various 
kinds is attracting much attention in this country. 
Nearly every large city has one or two schemes 
of this kind on hand. This city will soon have 
two or three additional schools. Ina year or two 
Philadelphia will have two well-equipped schools 
in operation, where between 2000 an 3000 boys 
and girls will be trained in the mechanical arts. 

One of the effects of the increasing railway 
traffic in the United States has been the projec- 
tion of new railway lines, some of them to be 
several hundred miles inlength. There is enough 
new mileage projected to keep the steel rail 
makers busy for a year, if it is all promptly under- 
taken. Among the new schemes is one to con- 
nect North and South America by a railway. 
This revival of an old scheme grows out of the 
recent Pan-American Congress. The South 
Americans are perfectly willing, as they feel 
assured that American and British capital would 
do the work. Another trans-continental railway 
system is to be added to the four we already have 
—the Union Pacific, the Central Pacific, the 
Northern Pacific, and the Southern Pacific— 
besides the Canadian Pacific. The Union Pacific 
intends to build_a new line, making it entirely 
independent of the Central. It is the intention 
of each of the trans-continental lines to establish 
steamship connections with China, The Northern 
Pacific people are making special efforts in that 
direction, and will shortly establish a line between 
Tacoma and China, These enterprises are having 
a rather favourable effect upon the smaller 
operators and promoters; they feel that if 
schemes of this magnitude can be successfully 
carried through, there is an opportunity for them 
in a smaller way. Business generally is on a 
solid basis; the people are making money. The 
accumulations of popular savings are now at the 
highest point ever known, and it is believed that 
the investments made are safe. The abundance 
of money for general cial, facturing, 
and business purposes is stimulating something of 





a i naa craze. 

he business interests will be glad when the 
tariff question is settled in Congress. The im- 
porters and the manufacturers have been making 
a hard fight before the Congressional Committees, 
one demanding an advance in duties, and the 
other reduction. The contest threatens serious 
results to the dominant party. 

A vast amount of capital is finding its way into 
the Southern States; a great deal of furnace 
building is going on; cotton mill building is as 
active as ever; new railroads are being built ; 
hew mines are being opened ; real estate is 
advancing in value; two or three new ship lines 
are being arranged for between Gulf ports and 
Central and South America, New Orleans is be- 
coming a very important manufacturing centre. 
The flooded district along the Misaissipn i Valley 
is slowly recovering, and estimates of the losses 
to the sugar and cotton planters are being made. 
Texas, containing 260,000 square miles, opens up 
opportunities for all kinds of enterprise, and is 
developing with marvellous rapidity. 

he iron trade is in as good om as it has 
been for several weeks, Steel rails have dropped 
to 30 dols. in large blocks at eastern mills, and 
large contracts have been placed. Bridge build- 
ing is being actively prosecuted, and the struc- 
tural iron mills are crowded with work. Plate 
Iron is selling well; in fact, all kinds of iron and 
steel are in good demand, Southern pig iron 
makers are oversold, and by the close of the 
the when twenty or thirty new furnaces are in 
last, a drop in prices will probably occur, 








» THE Bath and West and Southern 
qyunties Society’s Show at Rochester opens on 


Thursday next. ‘ P 
inclusive , and remains open until the 10th 





on | as coal merchants, shippers, and 
exporters, and for such purposes to adopt an un- 
registered agreement of 10th ult. between Hugh 
Andrews oa Robert Carson Andrews, The sub- 
scribers are :— 


ts) 

J. H. Hale, 248, Upper Thames-strect, cement 
ES Orr Or ar rrr oe A 
Hugh Andrews, Felton, Northumberland, colliery 
CS Raa a eae ae 
J. A. Cowland, 22, Theobald's-road, solicitor .. 
R. Carson Andrews, The Terrace, Barnes, colliery 


oe 


. Saar 1 
ee tee eae 1 
W. T. Sharp, 1, Mitre-court-buildings, Temple, 

W. Cowland, Lloyd's, underwriter .. .. .. .. 3 

The number of directors is not to be less than 
three, nor more than four; the subscribers are to 
appoint the first and are to act ad interim; quali- 
fication, 100 shares. The company in general 
meeting will determine remuneration. Solicitors, 
Messrs. Storey and Cowland, 22, Theobald’s- 
road, W.C, 





Solderine Syndicate, Limited. 


This syndicate was registered on the 17th inst., 
with a capital of £5000, in £1 shares, to acquire 
the business and patent rights of solderine, and to 
trade as patent soldering fluid manufacturers. 
The subscribers are :— 


Shares. 
J. Pugh, Harlesden, clerk .. .. .. .. «2 «- 1 
E. Perkins, 139, Cannon-street, secretary to a 
company Se Ar th oe ae ee ee 1 
E. L. nge, 20, Bucklersbury, engineer .. .. 1 
C. F. Lawrence, 49, Pembroke-square, W., clerk 1 
W. Middleton, 23, Albemarle-street.. .. .. .. 1 
A. Underwood, M.E., 8, Union-court, E.C... .. 1 
J. — m, 38, Brooke-road, Stoke Newington, 
cler! de 88) ee! ee GR hee ae eee we ae 1 


The first directors are W. Adams, 12, Pancras- 
lane; D. H. Hewitt, 27, Stanwick-road, West 
Kensington ; T. D. Leaver, 9, Stanwick-road ; and 
A. G. Maskell, 91, Finsbury-pavement. Qualifi- 
cation, £50 in shares. The company in general 
meeting will determine remuneration. Solicitors, 
Messrs, Bennett and Leaver, 54, Bishopsgate- 
street. 


Electric and General Investment Company, 
Limited, 


This company was registered on the 20th inst., 
with a capital of £200,000, in £5 shares, to pro- 
mote and facilitate the development of under- 
takings for electric lighting, traction and power, 
and other industrial purposes connected with 
electricity. One hundred of the shares are 
founders’ shares. The subscribers are :— 


Shares. 
*The Duke of Marlborough, 3, Carlton House- 


Oe ere pas awe ek. ee 1 
*J. B. Braithwaite, jun., 27, Austin Friars, stock- 

eR ee Petar a 
*E. Garcke, 112, Belvedere-road, S.E., manager 

Brush Electrical Engineering Company “ 7 
“G. Herring, 6, Park-crescent, W. .. .. .. .. 68 
*B. H. Van Tromp, 4, Hyde Park-terrace, solicitor 1 
A. H. Renshaw, 2, Suffolk-lane, solicitor ..  .. 1 
*Lord Cloncurry, Hazlehatch, Ireland .. 1 


J. C. Bull, Long Ditton-road, secretary to a 
company oe ee -. oe oe oe oe. .. 

The number of directors is not to be less than 
three, nor more than nine; the first are the sub- 
scribers denoted by an asterisk; qualification, 
200 shares or £1000 stock; remuneration, £700 
per annum, and in addition 10 per cent. of all 
profits earned in excess of a dividend of £10 per 
cent. per annum, provided that the total remu- 
neration shall not exceed £6000 in any one year. 
Solicitors, Messrs, Renshaws, 2, Suffolk-lane. 





Patent Engine and Power System Syndicate, 
Limited. 


This syndicate was registered on the 20th inst., 
with a capital of £3000, in £1 shares, to acquire 
certain inventions, particulars of which are not 
given, and to enter into an agreement with E. H. 
Gaze. The subscribers are ;— 

Shares. 
Harold Crick, Billiter-square-buildings, solicitor 1 
J. J. Watts, 9, Malvern-place, Hounslow, short- 

orgs hn nar LR Re ae ae ee z 

D.C, ee 95, St. James’s-road, Upper Tooting, 


cler Pte OSE WE Ck Sar ett abe 2 1 

J, H. Oliver, 41, Wyatt-road, Forest Gate, hook- 
eRe x ee SUT mie Sey 1 

H. R. Innes, Billiter-square-buildings, solicitor. . 1 


B. Le Breton, 26, Montagne-road, Richmond, law 
WN ee ua cs ae ass ays sat oa. oe 1 

E. H. Gaze, 27, Burton-road, Brondesbury, engi- 
eee NONE Se Ve Gh aa oa ce Ves lee 
Registered without special articles, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


Application for Letters Patent. 
When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


14th May, 1890. 


7516. Ironinc Boarps, W. A. E. Henrici, London. 

7517. Gearine for Ostaininc Rotary Morton, J. N. 
Coxon, London. 

7518. PREVENTING POLARISATION of BatTTERIES, A. 
Walker and T. J. D. Rawlins, London. 

7519. Liquip METERs, M. L. G. Renaud.-(/. 
Lacoste, France. 

7520. Evecrric SIGNALLING, W. C. Johnson and 8. E. 
Phillips, London. 

7521. REGENERATIVE Gas Lamps, F. Siemens, London. 

7522. Makino Desicns on TextTiLe Fasrics, W. Elbers, 
London. 

7523. VeLocipepes, R. H. Lea and G. Singer, London. 

7524. MEASURING Strains or Forces, W. Druckenbrodt, 
London. 

7525. SusstiruTe for LeaTHER in Soxes of Boots, G. G. 
Black, London. 

7526. SIGNALLING in Raitway Trays, C. G. Owen, 
London. 

7527. MAKING Bi-caRBonatTE of Sopa, J. Vivian and G. 

ell, London. 

7528. Locomotives, C. Lock, London. 

7529. Locomotives, C. Lock, London. 

7530. TurNiNG Latues, G. A. Brodin, London. 

7531. Recepracces for Rarrway Tickets, C. Van Ham, 
London. 

7582. Sanitary Papers, A. Smith and F. W. Naylor, 
London. 


** 
* 


7533. ADJUSTABLE Bortoms for KrtcHeN Ranges, W. E. 
Williamson and R. O. Styles, London. 

7584. Tosacco Pipes, T. E. Clarke, London. 

7535. Means of ADVERTISING, R. Coombs, London. 

7586. Topacco Pires, &c., H. H. Lake.—(W. Demuth, 
United States.) 

7587. WiTHDRAWING Liquips from Recepracues, J. 

loup, London. 

7588. Lirrixe or Hoistinc Apparatus, J.J. Piatkowski, 

London. 


7601. Gutty Traps, J. W. Walsh, Liverpool. 

7602. DELIVERING ARTICLEs of a UnirorM Size, A. H. 
Smith, Liverpool. 

7603. Presses for Batinc Straw, H. C. Capel and 
J. H. Ladd, London. 

7604, ConsrrucTtinG MecnanicaLt Toys, J. Sawyer, 
London, 

7605. Harness, J. Whitehead, London. 

7606. WorKinc Garrison and Nava Guns, W. B. 
Hemans.—(J. A. C. de Latouche, France.) 

7607. Manuracture of Exptosive Provgectites, A. 
Martin, London. 

7608. CoIN-FREED Apparatus, W. 8. Simpson, London. 





16th May, 1890. 
7609. \ aaa Pires and the Like, J. Mercer, Liver- 


pool. 

7610. Eccentric WraTHER Bar, T. Woodward, Don- 
caster. 

7611. SELF ILtuminaTING SiN, T. Puntis and J. G. 
Heal, Southsea. 

7612. Toot Houpers, W. Barraclough and A. Rhodes, 


ow. 

7618. ANTI-VIBRATING Hanpie, J. and H. Lucas, Bir- 
mingham. 

7614. Spreapine, &c., Larner, W. B. G. Hogg, London. 

7615. Securinc Ratxs in Cuarrs, B. Coultard and A. 
Hargrave, Manchester. 

7616. Conrrottinc Gas Howpers, E. L. Pease, 
Stockton-on-Tees. 

7617. KINDERGARTEN CoLouR DesiGnino, W. B. Palmer, 
Bristol. 

7618. ELectricaL Device, J. P. Bayly.—(C. W. Manker, 
United States.) 

7619. Gatvanic SureicaL Apparatus, J. P. Bayly.— 
(C. W. Manker, United States. 

7620. Gas Ovens, T. Fletcher and A. Clare, Manchester. 

7621. Currine FLoat Tureaps in Lace, W. E. Heys.— 
(C. Sourmais, France.) 

7622. Compination LatcHes or Locks, A. Williams, 
Wolverhampton. 

7623. PRopuusion of Vessets, G. Chapman, Glasgow. 

7624. ELECTRICAL TRANSFORMERS, J. A. Kingdon, 
London. 

7625. ConsumpTion of Smoke in Furnaces, W. D. 
Gri w, Manchester. 

7626. OBTAINING Motive Power, J. Y. Johnson.—(V. 
Loutsky, France.) 

7627. GRATE Bars for “Scurcuers,” 8. Crossley, 





7539. Reapinc Macuines, J. Hornsby, J. I t 
and J. H. Smith, London. 

7540. ELectric Arc Lamps, W. L. Wise.—(La Société 
Japy Freres, France.) 

7541. Locomotive Heap Licuts, J. P. Bayly.—(H. 
Crowley, United States.) 

7542. PERAMBULATORS, J. P. Bayly. —(E. Harris, 


’ 


Ca e 
7543. Burren Crate, J. P. Bayly.—(W. Ferguson, 
United States.) 
7544. PovisHinc Meta Bars, J. P. Bayly.—(S. 
Moltrop, United States.) 
7545. THREAD DouBLinc Macuine, J. P. Bayly.—(N. 
8. Perkins, United States.) 
7546. FILTER, J. P. Bayly.—(W. Mailler, United States.) 
15th May, 1890. 
7547. Sweerpinc Brusu Starr Fasrener, J. P. Rigby, 
Barrow-in-Furness. 
7548. Bicycies, W. Smith, Dudley. 
7549. CIRCULAR GAME CARRIER, 8. Cranmer and Co., 
Suffolk. 
7550. Looms, J. Fairburn, London. 
7551, ADDITIONAL Point on Pens, W. A. Digweed, 
Portsmouth. 
7552. Cycxe, F. E. Jones, Birmingham. 
7553. + > astemaanaanat Apparatus, E. F. Furtado, 
ndon. 
7554. Siipe Vaves, G. Duvinage, Glasgow. 
7555. Pituars for Stop Nets for Cricket, W. Brooks, 
Manchester. 
7556. Boor Scraper, B. Coultard and A. Hargrave, 
Manchester. 
7557. Horse Detacuer, J. Stoneham, London. 
7558. Pens and Pensoupers, G. Martin and A. Goodey, 
Birmingham. 
7559. APPLYING Pygumatic Tusinc, T. Coghlan, 
Dublin, 
7560. AMMETERS and VoLTMETERS, C. R. G. Smythe 
and E. Payne, Glasgow. 
7561. Speep InpicaTor for VeHicLEs, J. H. Ross and 
E. E. Atkins, Birmingham. 
7562. Steamine Breap while Bakine, W. A. Thoms 
and W. Cook, Edinburgh. 
7563. SappLes for Cycies, J. McClelland, Glasgow. 
7564. BLANK CarTRIDGEs, L. Bachmann and H. Pieper, 
London. 
7565. SHirt for GENTLEWEN’s Wear, W. E. Elliott, 
Nottingham. 
7566. Fixine a Saiz to a Suip’s Stay, J. W. Blake, 
Gosport. 
7567. BILLIARD Cues, J. Pilkington and G. Taylor, 
‘ax. 
7568. TREATING ANIMAL FrprREs, K. T. Sutherland and 
G. Esdaile, Manchester. 
7569. Apparatus for Propucinc Air Gas, T. Le 
Poidevin, Guernsey. 
7570. FINGER-RING STanparD Gauce, W. J. Mayell, 
Acock’'s Green. 
7571. Taps or Cocks, T. Holmes and R. Williams, 
Liverpool. 
7572. Evecrric Sien, F. Suter, London. 
7573. ERasers for ATTACHMENT to PENcIxs, J. Iddon, 
London. 
7574. Car-coupLincs, A. McDougald, London. 
7575. Propuction of New Amipo Bases, A. G. Green 
and T. A. Lawson, London. 
7576. ‘* Hames” for Horses, &c., A. Deans, London. 
7577. Fitter used in FrENcH PoLisHine, D. White, 
London. 
7578. PHoroorapuic Rotter Houpers, W. G. Thomson, 
London. 
7579. Topacco Pirr Cooter, G. D. Macdougald and J. 
Sturrock, Dundee. 
7580. CLEANING Borties, Jars, &c., W. B. Griffiths, 
London. 
7581. ELectro Deposition of Heavy Meta.s, W. A. 
Thoms, London. 
7582. ScaLpING MiLK and other Liqurps, H. Wise, 
London. 
7583. DeracHaBLe Hee. or Tor Pieces, W. J. Jones, 
London. 
7584. Fines for Lerrers, 8. Maier.—(F. Soennecken’s 
Verlag, Germany.) 
7585. ADING VEHICLES with Hay, A. H. Blunt, 
London. 
7586. Suction Apraratus, H. H. Lake.—(E. Lobel, 
Germany.) 
7587. PLANING and other Macuings, T, Hunt, London. 
7588. Reapinc Macuines, E. E. Goss and J. P. Goss, 
London. 
7589. PRopucinc PuoroGRapuic Pictures, W. E. Gibb, 
London. 
7590. TYPE-WRITING MACHINES, F. Sanderson, London. 
7591. SEL¥-REGULATING RECEIVING VESSEL, R. Haddan. 
—(A. Riedinger, Germany.) 
7592. Morors for OpeRATING Rock Drits, C. Franke, 
London. 
7593. SecuRING Persons in Boats, H. J. Haddan.— 
(B. Castellvi, Spain.) 
7594, — Tension Reauiatine Device, B. F. Ford, 
mdon. 
7595. BaLLast Tanks for Steamers, W. M. Walters, 
London. 
7596. PREPARING Expiosive Supstances, E. Turpin, 
London. 
7597. Lirnograpuic PLates, W. R. Locking.—(0. Kin- 
dermann, Germany.) 
7598. Reraisterina Apparatus, ©. J. 
London, 
7599. Evecrric Arc Lamp, R, Belfield.—(P. Laage, 
United States.) 
7600. Hyprautic Encines, A. J. Boult.—(4. Kélz, 
Germany.) 


Richardson, 





7628. Brakes for Tramcars, C. Groombridge and W. 
A. South, London. 

7629. MeraLuic Martrress Frames, E. R. Billington, 
Liverpool. 

7630. PROPELLERS, W. C. Morison, Great Yarmouth. 

7631. Governinc Compound Enoines, J. A. Towler, 


7632. TRANSMITTING Rotary Motion, F. Y. Wolseley 
and P. P. Craven, London. 

7633. Upricuts for Stacines in Suiryarps, T. Grant, 
Middlesbrough. 

= — Liquips, 8. Sheppard and J. Rispin, 


u . 
7635. Putteys, F. 8. Willoughby and T. Horsfield, 
Manchester. 
7636. Instantaneous Exit in Tueatres, R. Résuche 
and A. Vailly, Manchester. 
7637. Book Covers and Cases, W. H. Blessley, Middles- 
brough. 
7638. VesseL for Burninc Oi, J. L. Baker, Bir- 
mingham. 
7639. HypRAULIC Pumpinc Macuinery, D. T. and H. 
W. Young, and E. P. Wright, Birmingham. 
7640. Sweiits of SHurrie-Boxes, F. Baynes, J. E. 
Topping, and J. Whittaker, Halifax. 
“= TitEs, Siaps, and Pavinc, A. M. Thomson, 
iw. 
7642. Vatve for Biowinc Encines, A. Surridge, 
Workington. 
= — Arms for Looms, J. H. Bury and J. Booth, 
ax. 


7644. MountinG of EARTHENWARE Jucs, A. G. Thom- 
son, Sheffield. 

7645. Brackets for Wixpow Bu.nps, J. H. Sankey, 
London. 

7646. Brackets for Srarr-rops, &c., J. H. Sankey, 
London. 

7647. — Urensits, C. Knight and W. F. Sharp, 

mdon. 

7648. Ho.pers, 8. A. Cohen, London. 

7649. Rartway Cuair, T. A. Brown, London. 

7650. PHOTOGRAPHIC SHUTTERS, J. R. Gotz, London. 

7651. Tuses of FrEepinc Borries, E. Whitehouse, 
London. 

7652. MANUFACTURE of Horsr-sHOE Nalzs, J. Swalwell, 


7653. CANDLE Hovpers for P1ranorortes, T. Kendrick, 


on. 

7654. ELectric TELEPHONIC Apparatus, H. L. Todd, 
London. 

7655. MECHANICAL MusicaL INsTRUMENTS, F. Martiens- 
sen, London. 

7656. Ho_per and Pap for Date Stamps, F. Barnes, 
London, 

7657. FeRRULE for Parnrers’ Brusues, W. N. Gale, 
London 

7658. Stoppers for Borries, P. Menz, London. 

7659. WEIGHING Macuings, G. E. Rutter, London. 

7660. Hanp.es for Toots, M. Salarnié, London. 

7661. Toots Usep for Makinc Borttes, H. L. Phillips, 
London. f 

7662. AERATING and Bortriinc Liquips, J. M. Mac- 
Donald, London. 

7663. DistRisuTwG ELecrRic CuRRENTS, E. Fischinger, 
London. 

7664. Brace Buck.es, H. 8. Kingston and B. Sainty, 
London. 

7665. SoLuBLE Tra TaBuets, E. J. Evans, London 

7666. Lamps, J. Thorne, London. 

7667. PREssURE Pumps, C. Kingsford, London. 

7668. MANUFACTURE of Cakes, H. G. Harris and 8. 
Lowe, London. 

7669. MANUFACTURE of AERATED Beveraces, C. Lock, 
London. 

7670. ELEcTRic METER, C. D. Abel.—(La Société Anonyme 
Continentale, France.) 

7671. Steam Enaine, H. W. Little. —(D. Little, 
Victoria.) 

7672. Fixinc Pours in Grounp for Games, J. Dewar, 
G Ww. 

7673. TREATMENT of Sewacs, E. L. Mayer, London. 

7674. GLass SHapes for ELecrric Lamps, J. A. Jobling, 
London. 

7675. Lockxinc Devices for Printing Puiares, M. 
Schwertfiihrer, London. 

7676. CANDLES for PrReveNTION of SpiLLinc GREASE, 
E. Blewitt, London. 

7677. MECHANICAL Musica. INsTRUMENTS, J. L. Miiller, 
London. 

7678. Turninc Music Sueers, J. F. C. Gritn and O. 
Bannier, London. 

7679. Devices for TurNinG Music Sweets, J. F. C. 
Griin, London. 

7680. ENVELOPE PRinTING Presses, W. Heidelmann, 
London. 

7681. Printine Diats for Watcues, H. H. Lake.—(E. S. 
Bradjord, United States.) 


17th May, 1890. 


7682. WeicHinc Macuings, G. E. Rutter, London 

7683. WINDMILLS, J. K. Grindrod, Manchester. 

7684. VENTILATING Boots and Suogs, C. J. Wakeling, 
London. 

7685. Lock-up Rustic Liquor FrameE, G. Allen, Bir- 


mingham. 

7686. VERMIN Traps, J. Oldfield, Halifax. 

7687. Water-ciosets, T. Crabtree and J. 8S. Gough, 
Halifax. 

7688. PROPELLING Suips, G. Martin and A. Goodey, 
Birmingham. 

7689. Sewrnc Macnuivnes, A. Anderson.—(Singer Manu- 
Jacturing Company, United States.) 

7690. CaimNeEyY-poss, J. Hatton, London. 
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i Sane Umepre..a, C. Bateson and A. Comrie, 

me. 

7692. Pencit or Iyk-ERASER and Brus, J. Smithies, 
Middleton. 

7693. ComBrxep SNaFFLE and Curs Rer, J. R. Rains- 
ford, Worcester. 

7694. Ciasp to Prevent DISARRANGEMENT of BED 
Coverine, T. Somerfield, Heeley. 

7695. ArTacnMENT for Canpies, P. Mee and J. W. 
Hand, Chesterfield. 

7696. APPLIANCEs for Cootinc Liguips, F. N. Mackay, 
Liverpool. 

7697. Foop Troves for Feepinc Povurry, W. Cotton, 
Halifax. 

7698. ApyusTABLE Stocks and Burrs for Guns, W. 
Ford, Birming " 

7699. Sack Tiz, J. Thornton, Birmingham. 

7700. Pencit-porntep Nas, F. W. and A. Gorse, 
Birmingham. 

7701. - —.rcene for Tunne.iine, J. R. Lilljegvist, 

mdon. 

7702. Matrresses for Carrs and Louncss, A. Schon, 
London. 

7703. Mernop of Licntine Street Lamps, T. F. Shields, 
Bradford. 


7704. Humipiryine and VENTILATING APPARATUS, W. 
Tattersall, Bradfo: 

7705. CanpLes, H. Rudge, Liverpool. 

7706. Manuracture of Soap, J. A. Clough, Liverpool. 

7707. _— WATER-CLOSET Basins, D. T. Bostel, 

ndaon. 

7708. Currinc Textite Fasrics, T. R. Kay and R. C. 
Young, Bradford. 

7709. Pitt Puzzze, C. Fulton, Burnley. 

7710. Speep Inpicator for Veuicies, J. H. Ross and 
E. E. Atkins, Birmingham. 

771l. Drawine Sprrats and Vo.vres, V. 
London. 

7712. Topacco Pires, A. R. Thompson, Newcastle-on- 


Tyne. 

7713. Dress Houprrs, M. J. Yates, Birmingham. 

7714. Detiverinc Oxycen into Gas Puririers, C. B. 
Newton, London. 

7715. Apparatus for Sustarsinc Fiyinc Macuryes, H. 

iddleton, h. 

7716. Avromatic Sportinc Timekerrer, R. W. 
Vining and W. Smith, Liverpool. 

a ScREW-WEDGED BepsTeap Foor, I. A. Read, 


7718. Fasteninc Winpows, E. R. Wethered, London. 
7719. Treatise Sorrenep Waters, L. Archbutt and 
R. M. Deeley, Derby. 
7720. Manvuracture of C. &c., J. Brady, London. 
7721. agen Toy Ficures, W. Brierley.—{7. A. Jss- 
mayer, ——. 

7722. Fouprinc Waes.parrow, C. Blakeley and A. 

odson, Macclesfield. 

7723. Device for Preventine Pocket Pickine, G. 
Morgenroth, London. 

7724. VentiLatep Box or Sor, 8S. and M. Worsley, 
Plymouth. 

7725. Ececrric Switcuss, C. E. Challis and G.,Graham, 
London. 

7726. Srups, W. H. Walters, London. 

7727. InpIA-RUBBER Hanp Guarp for Borr.es, E. H. 
Hill, London. 

7728. Dryinc Drarr, J. Mitchell, Glasgow. 

7729. Guy Sicuts, J. W. Carver, London. 

woth Lock, W. W. Horn.—{T. C. Harris, United 

8. 

7731. Ramway Cuarr, M. H. Pierce, London. 

7732. Securmune Toots to Hanpies, 8. O. Cowper- 
Coles, London. 

7733. PREvenTinc the Accrss of Arr to Iron during 
— — H. H. Lake.—{(@. W. Cummina, United 

7734. Apparatus for ADVERTISING, J. Orme, London. 

7735. Cor-rreep Case for OPERA G asses, 8. W. 
Richard, London. 

7736. Steam and other Enores, F. and F. W. Clark, 
London. 

7737. New Guvutrxous 
London. 

7738. Feepisc Pristine Macurves, E. T. Cleathero 
and J. A. Nichols, London. 

7739. Manuracture of WaTer-aas, J. von Langer and 

Cooper, London. 
7. Vessets for Bominc Corree, P. Stevenson, 


a lasgow. 

7741. Tuse Connections for Porst Rops, R. W. Lewis 
and L. B. Stevens, London. 

7742. Hanp.es for cs, N. G. Sorensen, London. 

7743. Saints, C. Hof.—{@. Sickel, Germany.) 

7744. Froats, A. O. Duba > 

7745. Naus, L. Lambert, London. 

7746. Cur for Frxinc Trves of Scaririers, T. Mason 
and J. Ellis, London. 


19th May, 1890. 
7747. Feepinc Boivers, A. Anthomy and H. Henry, 
Lond 


on. 

7748. Sprinc Curr for Hotpinc Pens, T. Somerfield, 
Sheffield. 

7749. Movers’ Sarery Lamps, A. Howat, Manchester. 

7750. AUTOMATICALLY CLostnc WATER-TIGHT Doors, T. 
Nicol, Glasgow. 

7751. Wasminc Macurnes, T. Frater, Edinburgh. 

te = BALL-BEARING PepestaL, P. Muschamp, Derby- 


Keen, 


MareriaL, A. Nieméller, 


ire. 

7758. Uritisine Sea Water, W. Horne, Worthing. 

7754. Meratiic Compounps of PHeno.oms, A. H. 
Allen and W. W. Staveley, Sheffield. 

7755. Rotvters for Winpow Buinps, E. H. Hooper, 
Margate. 

7756. ~~~ Same by Fiasuine a Licut, 8. C. Holland, 


7757. Propucine Gas from Ons, C. P. E. Ehmann, 
anchester. 
. TuscLar Borers, T. Evans, Bristol. 
. Esecror Mecuanism, J. Macnaughton, Glasgow. 
7700. Meratiic Bepsteaps, &., H. Horwood, Bir- 
mingham. 
7761. Manvuracrure of Woop Fisre, R: A. Sloan and 
J. E. L. Barnes, Liverpool. 
7762. Secr-centrremsc Cuvucks, T. W. Barber, London. 
7763. Consuminc SMoKE in Steam Fives, W. C. Wood 
and C. Whitaker, London. 
7764. OBTAINMENT of FeRRo-cyanipes, D. J. Playfair, 


iw. 
7765. Pickers composed of Burra.o Hine, J. Walton, 
Halifax. 


7766. Direction Taes, W. Bland, Leicester. 
7767. — Pumps, D. Clegg and R. Duckworth, 
aX. 

7768. Manuracturinc Hats and Bonnets, A. Acton, 
Nottingham. 

7769. Prorectinc Ruspper Tires from Curs, A. W. 
Murray, Dublin. 

7770. Tickets, E. Almack, London. 

7771. MovaBLe Asu Pay, H. Tasker and J. Tasker, 
Accrington. 

7772. Fitrerinc Macuinesy, E. Martin, Watford. 

7773. Firtertnc Macuinery, E. Martin, Watford. 

7774. Curran Rexes, T. L. , London. 

7775. Smoxe Cow , H. O’Brien, London. 

7776. SELF-ADJUSTABLE Tent Pore, W. Goodchild, 


Reading. 

7777. PREVENTING the Wixp being Suckep Up ina 
FEEDING LE, J. Neuman, Southend. 

7778. Hanpie for Mirkine Pats, A, Hillier, London. 

7779. Hanpes for Cueese Varts, A. Hillier, London. 

7780. Compryep Castor and Sror, H. P. Howell.— 
(H. Howell, United States.) 

7781. Stam Rop Eves, N. B. Dennys, London. 

7782. Automatic Freep for Saw Bencues, F. R. Boult- 
bee, London. 

7783. Water Waste 
London. 

7784. Bootsack, M. Levie, London. 

7785. Manvracture of Fioor Ciorns, T, Mitchell, 
London. 

7786. Intayine CoLourep Desiens, A. F. &. George, 
Redhill. 


Preventers, J. H. Green, 





7787. Lytayine Cotourep Desiens, A. F. 8. Geo 
‘Redhill . ns 


7788. Meraop of Decoratine Tin Piares, F. W. Oliver, 
mdon. 
7789. DiscHarcine Rockets, A. V. Newton.—(A. Nobel, 


rance. 

7790. Fenpers and Curss for Firer.aces, J. L. Warby, 
London. 

7791. Macatye for Driving Tacks, T. Brining and G. 
Lister, London. 

7792. Bettine, E. G. Olson, Liverpool. 

7793. ene Piate Gass, &c., W. Smith, Liver- 


poo! 

7794. Sweepinc Carpets, J. Kenyon, J. Barnes, and 
R. W. Kenyon, Manchester. 

7795. Lerrer-Boxes, H. I. Gould, London. 

7796. Arr Biast Nozzigs, H. E. Moul, London. 

7797. Price Drivinc Macurxes, W. Hood, London. 

7798. Preventine Escape of Sparks from ENGINES, 
G. Simpson, London. 

7799. Tarcets, J. Gysi, London. 

7800. Accurate THROWING, J. 
Damaris, London. 

7801. . pg Doveu for MakinGc Breap, T. H. Poupon, 

ndon. 

7802. Meratuic Laruinc, G. Hayes, London. 

7803. Resprrators and Mepicat Banpacgs, J. G. 
Lorrain, London. 

7804. Pianos, N. Browne.—(C. Bunce and E. H. Bene- 
dict, United States.) 

7805. Baut Seater and Caprer ComMBINED, J. W. Carver, 
London. 

7806. Bott, R. Schulze, London. 


20th May, 1890. 


7. Rotary Enornss, G. D. Davis, London. 
7808. LABYRINTH Puzz.E, G. W. Cooper, Ware. 
7 = Button-HOLE FLowek Ciasp, F. Mumford, West 
ow! 
7810. 


Buchanan and A. 


es. 
Drawixc and CoLovrinc Toy, C. 8. Pocock, 


London. 

7811. Parer Cutrers, J. Liddle.—(Z. Ehrlich, United 
States.) 

7812. Lamps for BurninG VouaTiLe O11s, J. Pontius, 
Manchester. 

7813. Hanp Bauine Press, H., R. H., and G. Goude, 
Whittlesea-under-Peterborough. 

7814. Luncueon Basket, J. J. Mason, Lincoln. 

i Lock and Latcu Cases, E. Tonks and Sons, 


ire. 

7816. ManvuracturRe of Brown Paper, J. A. Loudon, 
Newcastle-on- 

7817. Parinc Macarnes, W. Orton, Leicester. 

7818. Fire Escare Apparatus, J. R. Bi h, London. 

7819. Trminc the ArRivaL of Homino Piceons, G. J. 

er, Daren’ 

7820. Convertine Iron into Hicn Grape Sree, F. G. 
Bates, London. 

7821. TevepHone Catt Stations, A. M. Toomey, 
Dublin. 

7822. Desicns in Decorative Dersicnys, D. Y. Cliff, 
Bradford 


7823. Carvine Woop, &c., J. and D. Sagar, Halifax. 

7824. Fixine Tires to BicycLe WHEELS, J. Brown, R. 
Coles, and J. Peel, Dublin. 

7825. Fincer Rest for Concertinas, J. K. Hogarth, 
Newcastle-on-Tyne. 

7826. TRansPoRTING Goops by AIR Pressure, E. 
Locher, London. 

7827. APPLicaTION of WaTER-GAS to the MANUFACTURE 
of Iron and Sreet, 8. Fox, London. 

= Bow ATTacHMENTs for Watcues, W. H. Douglas, 


‘irming] w 

7829. Carpinc Encines, W. Hemingway, Manchester. 

7830. Conversion of Sotrp into Gaszous Fvet, B. C. 
Sykes and G. B , Cleckheaton. 

7831. Grass FLoweR ARRANGER, C. Kempton, sen., 
London. 

7832. Game, R. O. Allsop, London. 

7833. Sarery Bout, A. J. Hochedez, London. 

7834. Crate Truck, R. J. Bassett, London. 

7835. Sprinc Hooks for Wearinc Apparet, &c., J. C. 
Newey, London. 

7836. ELecrric Semapnores, F. Stitzel, C. Weinedel, 
M. J. Schwartz, A. Reutlinger, J. H. Egelhoff, and 
J. iger, Glasgow. 

7837. ComBrnep Suirt and Vest Suspenper, J. T. 
Brodnax, he 

7838. ADJUSTABLE INDIAN CLUB, W. H. Deakin, Wor- 
cester. 

7839. Matcues and their Boxes, W. Cross, London. 

7840. Puriryinc Water by Distitiation, W. 
Young, London. 

7841. Prixtine of Desicns on HaNnpKERCcHIEFs, H. A. 
McColl, w. 

7842. AUTOMATIC PHOTOGRAPHING Macutngs, J. Hines 
and E. and A. Howell, Glasgow. 

7843. Manuracture of Switcs Points, I. D. Weaver, 


on. 

7844. Puzziz, G. Hille, London. 

7845. Gout and Rueumaric P11, C. Baillie, Croydon. 

7846. AncHors, W. L. Byers, London. 

7847. Too. for Raisinc Potatoes, &c., R. F. Meridith, 
London. 

7848. Movutpine Canpues, J. D. Palmer and A. Ware, 
London. 

7849. Pors for Mevtine Grass, J. A. Jobling, London. 

7850. Propvucinc Optica Iiivsions, J. B. Birkbeck. 
—+T. Oller, France.) 

7851. Propuction of Oxycen Gas, R. D. Bowman, 
London. 

7852. Computinc Macurines, A. J. Boult.—(J. Sharpe, 
Canada.) 

7853. ELecrric WeLpine Apparatus, W. P. Thompson. 
—(C. L. Coffin, United States.) 

7854. Manuracture of Soap, A. W. Rehnstrim, 

mdon. 

7855. Muzzies for Docs, &c., W. P. Thompson.— 
(C. Zender, Germany.) 

7856. HeELinc Macuinery for Boots, H. J. Cherry, 
London. 

7857. Wasninc Macuines, E. Jennings and T. Byrne, 
Liverpool. 

7858. BaLioons, A. Lucien, London. 

7859. REVERSIBLE Back Stop for Turnstives, L. B. 
Stevens, London. 

7860. Juice Extractors for Lemons, &c., T. J. Kent 
and A. ire, London. 

7861. Gavuce for Type-writinc Macuines, C. E. 


Monro, London. 

7862. Neepies, O. H. Blood, London. 

78638. Crank Connections for Pumpinc Encines, J. E. 
T. Bartlett and W. J. D. Keuffel, London. 

7864. CHANNEL Iron, 8S. Stuart, London. 

7865. DeracHasLe Link Cuarns, A. R. Kadzidtoroski, 
London. 

7866. Street Inpicators for Tramway Caks, W. P. 
Willi , London. 

7867. ELecrric Morons, H. H. Lake. —(The Giant 
Electric Motor Company, United States.) 

7868. Om Burners, A. Noteman, London. 

7869. Seamiess Gowp-PLaTeD Wire, C. R. Smith, 
London. 

7870. Portable WatTerR-towsrs, G. C. Hale, London. 

7871. Exectricat Sicnat Crrovuits, O. W. Hart, 


London. 

7872. Motor or Sreerinc Apparatus, L. Marzin, 
London. 

7873. EMBROIDERY Macutnes, F. J. Perry, London. 

7874. ExTIncviIsHING Fire, L. Lindley and J. E. Bolt, 

on. 

7875. CALENDAR Cocks, H. 8. Prentiss, London. 

7876. Castinc Meta.s by Evectriciry, H. H, Lake.— 
(B. A. Colby, United States.) 

7877. Rackets for Lawn Tennis, &c., W. 8. Streat, 


mdon. 
7878. Process and Means of Fermentation, F. Konig, 
on. 
7879. Orpnancr, P. 8. Lycoudio, London. 
7880. Preparing Raw Grain, H. T. Brown, G. H. 
Morris, and E. R. Moritz, London. 
7881. CentRiFUGAL Macutnes, I, Szeniowski and G, 
Piatkowski, London. 





7882. Rounpanouts, F. Clarke, London. 

7883. ApveRTIsING, A. G. Bessemer, jun., and R. H. 
Fletcher, London. 

7884. Rarcway Keys, P. Espinasse, London. 

7885. CIGARETTE Macuines, H. Bilgram, London. 


22nd May, 1890. 
bay st eamem, T. Norman and H. T. Simpson, Shef- 


7887. TREE Pots, W. F. Booker, Sheffield. 

7888. Meratiic Borer and other Tunes, J. T. Ship- 
man, Sheffield. 

7889. Maxine Gas, W. Dyson, Sheffield. 

7890. Composrrion for T1LLace Purposes, W. Dyson, 
Sheffield. 

7891. Hop Soap, T. H. Oyler, Kent. 

7892. Wasuina Porartosgs, J. Atterton, Suffolk. 

7893. Locks, J. Waldram, London. 

7894. CoaL-Boxes, A. E. and A. Walker, Birmingham. 

= Fastenincs for Cursoarp Doors, C. Showell, 


m. 

7896. Watcu Krys, P. H. Lawrence, iam. 

7897. Rack for Hotpinc Pens, &c., J. 8. whing, 
Birmingham. 

7898. Hancers for Bett Guipe Putieys, J. Jones, 
Manchester. 

7899. Excine Governor, A. B. Collis, London. 

7900. Burton Fasteners, F. A. Smith, jun., London. 

7901. Tires for Crcies, &c., E. G. Hoffmann, London. 

7902. ae Measurinc Apparatus, F, B. 1 

ndon. 

7903. Locxina, &c., CaRRIAGE Doors, L. G. McFar- 
lane, Glasgow. 

7904. Looms for Weavine, O. 8. Hall, Manchester. 

7905. Covers for PassENGERS on VeBICLEs, C. Brawn, 
London. . 

7906. Preparine Circu.ar Saws to be SHARPENED, J. 
Wootton, London. 

7907. KaLerposcorgs, 8S. Everitt, Blackpool. 

7908. VeLocipepes, A. Frankish, Manchester. 

7909. Printinec, &c., SupPLEMENTS to Newsparers, M. 
Smith, Manchester. 

7910. NeepLe and Bopkrin Eves, J. G. Dreher, Somer- 
setshire. 

7911. Inontunc and CaLenpEeRiING Liven, E. Moore, 
Live: 1. ie 


=—=—= 
core. (4) In a multipolar dynamo-electy). y 
the combination, substan ially ec tnachin, 
described, of a shell or casing having Pore efore 
ate le-faces and longitudinal recesses alternating 
WwW 


said faces, an armature within said shell, onl 


O fo) ¢ as ul 


exciting coils or helices occupying 


developing alternate polarity at sai = Pte 


faces, directly 
polarising the armature, and developing opposite e; 

of said pole-faces an opposite polarity in the ite each 
and having ends which overlie and magnetise se.’ 
mental portions of the ends of said armature, 7 


422,855. Puusatine Evecrric Generator, C. J, pay 
Depoele, Lynn, Mass.—Filed March 23rd, 1889, 

Claim.—The combination, with a sectional commy. 
tator and a source of electric currents, of a set or sets 
of brushes constantly moved about said commutator 
toward and away from the points of maximum and 
zero electro-motive force, and suitable working cir. 
cuits supplied from said brushes, and in which the 
potential is caused to constantly rise and fall by the 
action of the moving brushes. An electric generator 
of E continuous-current type, having an armature 
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SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


422,511. Dynamo-eLectric Macuine, R. Eickemeyer, 
Yonkers, N. Y.—Filed August 4th, 1887. 

Claim.—() In a multipolar dynamo-electric machine, 
a shell or casing containing four or more interior 
oo recesses, and having pole-faces between 
said recesses, in combination with exciting coils or 
helices located within said recesses, extending from 
end to end of said pole-faces, wholly inclosed within 
the shell, and each of them being wholly at the one 
side of the axis of the shell, and having its end 

rtions extended toward said beyond the 
nterior circular line of said shell, substantially as 
described. (2) In a multipolar dynamo - electric 
machine, a shell or casing containing four or more 
interior longitudinal recesses, and ha’ pole-faces 
between said recesses, in combination with exciting 
coils or helices, each of which is wholly inclosed 
within said shell and is specially formed or shaped at 
its sides and ends to properly enable it to occupy its 
appropriate recesses, and while embracing a pole-face 
between its sides to have its ends projected toward 
the axis of said shell, substantially as described. (3) 
In a multipolar dynamo-electric machine, the combi- 
nation, substantially as hereinbefore described, of a 
shell or casing oe four or more interior pole-faces. 
interior longitud: recesses alternating with said 
faces, an armature within said shell, and exciting 
coils or helices wholly inclosed within and directly 
polarising said shell, and developing alternate poles 
at said faces, and also directly polarising said arma- 
ture, and developing o ite each pole-face an oppo- 
site polarity in a coincident portion of the re 





an , two or more main brushes upon the 
commutator, and one or more brushes capable of con- 
stantly revolving upon the commutator, in order to 


[422,855] 








roduce constantly-recurring changes of poteutia 
tween the main and revolving brushes, and connec- 
tions from main and revolving brushes to working 
circuits, substantially as described. The combination, 
with a source of pulsating or rising and falling eur- 
rents of relatively high potential, of an electro- 
pn pee reciprocating engine having a motor coil or 
coils, and a magnetic piston moved within the coil or 
coils in synchronism with the rise and fall of energy 
therein, and tension-reducing devices in circuit with 
the said motor coils and the supply circuit. 


422,856. Pursarory Current Motor, C. J. van 
Depoele, Lynn, Mass.—Filed May 22nd, 1889. 

Claim.—An electro-dynamic motor having two cir- 
cuits separately connected to the source of current, 
one circuit cr | connected at an intermediate point 
to the other, and separate means for directing current 
of constant polarity through one circuit and of alter- 
nating polarity through the other. An_ electro- 
dynamic motor having two circuits arranged to be 


operated by the flow of currents of continuous direc- 
tion in one and of currents of alternating direction in 
the other, closed connections between the continuows 
current circuit and the positive and negative supply 
conductors, connections to one terminal of the second 
circuit located midway of the continuous-current cir- 
cuit, and means for placing the other terminal of said 
second circuit in circuit with first one and then the 
other half of the continuous-current circuit. 
422,936. Hypraviic Ram, F. B. Hanson, New York, 
N.Y.—Filed Auguat 1st, 1888. 5 
Claim.—The combination, substantially as hereinbe- 
fore set forth, of the tubular valve casing bevelled 
inwardly on its inner upper edge to form a valve seat, 


a valve support within the casing, between which and 
the casing an opening is left on all sides, a pliable disc 
secured at its centre only approximately on 3 line 
with the lower edge of the bevelled valve seat, and 
having an annular upturned or bevelled edge conform: 
ing with the valve seat. 
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r | side only, the presence of the rocker arm making an | manufactured and applied here there is really no trouble 
LOCOMOTIVE PRACTICE +o, AERIS. pent en link ‘ necessity. The exact location of the | whatever through its a. It is designed very heavy and 
By AN AMERICAN ENGINEER. | centre of suspension is considered to be a very important | rigid, its bearing in the rocker-box is very large and long, 

In America it is very unusual to see any other form of | matter. It is not placed on the dead centre, and on its | so that there is the minimum of irregularity produced by 
valve motion than the Stephenson shifting link. Neither | position the point of cut-off depends to a large extent.| wear. The shorter radius on which it swings compared 


tooch, Allan 
ona with, and radial valve gears are extremely rare. 
Of course, an occasional effort is made to design a motion | 














or any other modified form of link is | It is always placed equally between the top and bottom | to the hanging link, which supports the pulling link in 
connections to excentric rods; but it is varied a good | English practice, exacts a larger vertical movement of 
deal in its horizontal distance from the centre line of the | the expansion link block; but this movement is not found 

































































mk 


— ri ENE 2 
The Cugineer. 9 





" jdid palition. 
































Gonna 


INDICATOR RIG, OLD COLONY RAILWAY. 


which would agree more closely with the theories so 
successfully a to stationary engines ; but all such 
efforts have hitherto failed to obtain general recognition, 


cylinder. 
either from lack of interest in the subject or through 








link to suit the other details of the motion, and with the | 
view of equalising the point of cut-off at each end of the | desirable movement of the valve introduced by its 
Some manufacturers go so far as to put a/| application. 
temporary adjustable link bracket on each engine, and! some arrangement inserted for adjusting its length, and 


aku Stoain. Cig. 


objectionable, and, on the whole, there is very little un- 


The pulling link or valve rod has always 



































VALVE GEAR, 


absence of value in the invention. It seems to be a by trial determine the best point of suspension for each 
deeply-seated conviction among locomotive superinten- | motion, in this way equalising the cut-off very closely 
dents here that the simplicity and endurance of the pre- | indeed. 

vailing form makes it difficult indeed to produce any 

motion which would be more desirable under the con-| _| 
ditions in which the American locomotive has to perform | 
its work. 

_ Excentric sheaves and straps are always made of cast 
iron. The sheaves are usually made exactly like those used 
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November Sth, south; No. 15, Rt. Cyl.; steam, 165; cut-off, 4jin.; revs. 
per min., 180; M.E.P., front 37°2; M.E.P., back 37°2; H.P. of engine, 
488; throttle, wide; spring, 100. 
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November 8th, south; No, 13, Rt. Cyl; steam, 175; cut-off, 4}; revs. per 
min., 152; M.E.P., front 44°5; M.E.P., back 460; H.P. of engine, 
429; throttle, wide ; spring, 100. 


in England ; but some manufacturers have introduced solid 
sheaves cast in place on the driving axle, and turned up 
in that position. There is very little advantage obtained 
by following this method; the small saving in first cost 
1s much more than counterbalanced by the difficulty of 
repair, and although the method is a good deal used, yet 
it seems to be more a curiosity in construction than any- 
thing else, and cannot be commended. Expansion links 
are generally built up with distance pieces between the 
curved surfaces at each end, secured by bolts, so as to 
be adjustable for wear ; they are suspended from one 





Bb. 








November 8th, north; No. 35, Left Cyl.; steam, 171; cut-off, 7jin.; revs. 
per min., 176; M.E.P., front 63°2; M.E.P., back, 62°7; H.P. of whole 
engine, 675; throttle, wide ; spring, 100. 





The rocking lever is looked upon by English engineers 
as a very objectionable detail on a locomotive; but as 





FOUR-COUPLED LOCOMOTIVE, OLD COLONY RAILWAY. 


is generally attached rigidly to the valve spindle, no 
crosshead being used to compensate for the vertical 
motion of the end attached to the rocking lever. It is 
rather surprising how little such a construction affects 
the glands or packing. The arrangement certainly does 
not appear to be a good mechanical one; but owing to 
the great length of the pulling link or valve rod generally 
used, the extra wear produced is inappreciable when 
tested with and without a crosshead. 

In designing the details of the motion, there is very 
little that is unusual; either a bush in the pin-hole or a 


Rp 


or. 











November 12th, south ; No. 22, Left Cyl.; steam, 163 ; cut-off, 10}in.; revs. 
per min., 96; M.E.P., front 75°7; M.E.P., back 76-2; H.P. of engine, 
454; throttle, } open; spring, 100. 


thimble on the pin is generally used, sometimes both. 
The weight of the motion on the reversing shaft is always 
counterbalanced by a steel spring, which is often made 
adjustable to counterbalance as accurately as desired. It 
works much better than a weight; but is, of course, 
more liable to become disordered. The reversing gear 
still in use is the old lever and sector. It appears to be 
strikingly old-fashioned ; but the methods employed here 
for the switching and marshalling of all trains by using 
the locomotive makes it absolutely necessary to reverse 
the engine frequently and quickly, and the serew revers- 
ing gear would not be at all suitable. Steam reversing 
gear is gradually being adopted, and it is evident that the 
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transition stage of screws will be passed over entirely. 

he motion as a whole does not wear so well as it 
should do, judging by English practice, although the 
adoption of balanced valves has very largely increased its 
mileage between repairs. The pins are not large enough 
and the case-hardening is rarely first-class. It is done 
in a very primitive manner, and it is seldom indeed that 
a well-designed case-hardening plant is met with. It is 
an art which does not receive in America the attention 
which its great value so justly merits. 

The methods pursued for setting the valves are not so 
precise as those used in England. There is much more 
rule-of-thumb about them, and that most important start- 
ing point, the angle of advance of the excentrics, is very 
generally approximated only. It is determined by 
measuring the movement of each valve, and is very 
often altered when an engine comes in for general repair, 
although exactly the same results are looked for. A 
great deal of time is saved when adjusting the valves by 
inserting rollers under the driving wheel and revolving 
them either by a lever or worm gear, thus turning the 
driving wheels around easily and quickly. The engine 
is not pinched back and forward in the old style. Of 
course, a few of the most advanced workshops adjust 
their valves and motion very accurately. 

The accompanying diagrams, &c., are from pub- 
lished details of a modern representative American 
passenger locomotive, designed by Mr. J. Lauder, of the 
Old Colony Railway. Its weight in working order is 
43 tons; cylinders, 18in. by 24in.; driving wheels, 
dft. Sin. diameter. The usual boiler pressure is 175 1b. 
per square inch; but it was varied when taking these 
diagrams for experimental purposes. Some of them 
were taken at very high speeds, and one when making 
376 revolutions per minute, equal to seventy-seven miles 
per hour; a speed of seventy miles being made regularly 
every day at certain points of the run. 








HEATING AND CONCENTRATING LIQUIDS BY 
STEAM, 
By Joun G. Hupson, M. Inst. C.E. 
(Continued from page 414.) 
CLASSIFICATION OF THE APPARATUS USED. 


Class 5: Multiple “ effet” concentrators.—Apparatus of 
this, the most interesting class of all, though known for 
many years in the sugar industry, have not until recent 
years come into anything like general use even in that 
industry, and it is only at the present time that they are 
being adopted to any extent in the numerous other manu- 
factures requiring concentration. The distinguishing 
principle of this class of apparatus is the employment of 
the vapour rising from the liquid under treatment in the 
tirst vessel, to cause evaporation in the next vessel; and 
so on for whatever number of vessels constitute the series. 
The vapour from the last vessel is almost invariably led 
to a condenser, in which a high vacuum is maintained by 
an airpump. This is practically necessary for the attain- 
ment of a sufficient working temperature difference when 
the heating steam is only a few pounds above atmospheric 
pressure; but where high-pressure steam is available, and 
the liquid not liable to injury by high temperatures, the 
condenser is not essential. Distillation of water is a case 
in point. Neglecting certain minor corrections, the result 
of multiple effet working may be roughly stated as 
follows:—(1) The total evaporation of the whole series 
of vessels is equal to that which would be performed by 
one similar vessel taking steam at the same pressure and 
temperature as the first vessel of the series, and discharg- 
ing the vapour at the same pressure and temperature 
as the last vessel. This is due to the whole difference of 
temperature between the heating steam and the conden- 
ser, being in this case available in the one vessel in place 
of being divided, more or less equally, between the 
different vessels forming the series. (2) Taking the 
steam required by a single vessel to perform a given 
amount of evaporation as unity, that needed by a multi- 
ple effet to perform the same duty will be unity divided 
by the number of vessels in the series, and this fraction 
will also represent the evaporation in each vessel, and 
the weight of vapour going from the last to the condenser. 
(8) Any heating of the liquor entering tlie first vessel, to 
bring it up to the evaporating temperature in same, 
requires the full equivalent of heat from the heating 
steam, being performed without any advantage due to 
the multiple effet system, except as regards the heat given 
up by the liquor on each transfer into the succeeding 
cooler vessel. At each such transfer the quantity of 
liquor, and consequently the heat contained, becomes 
less ; and, the excess heat given up, acts in fewer effets, 
and, therefore, to less advantage. The quantity of steam 
needed to heat the liquor entering the first vessel may 
approach or even equal that needed for the subsequent 
evaporation when the temperature of the entering liquor 
is low, and its volume large compared with the proportion 
f it to be evaporated in effecting the desired degree of 
concentration. 

Whilst there is no theoretical limit to the reduction in 
the consumption of steam due to increasing the number 
ot vessels in the series, the practical limit is soon reached. 
The gain in economy from each additional vessel is a 
rapidly falling quantity, and is soon overtaken by the 
extra cost, complication, and loss by radiation, which 
are practically constant for each addition, though par- 
tially compensated for by the reduced capacity of the 
condenser and air pump, rendered permissible by the 
reduction in the volume of vapour discharged from the 
last vessel. This explains the apparent anomaly, that the 
larger the number of vessels in the series the smaller the 
condenser and air pump required. In practice, with 
heating steam at 5]b. to 10]b. pressure as common in 
sugar works, triple effets are employed in the great 
majority of cases, and occasionally double and quadruple 
effets. For the distillation of water by high-pressure 
steam, a larger series would probably be advantageous, 





and a very high number of effets has been proposed for 
the purpose, with a view to a maximum fuel economy. 

To conduct a full test of so complicated an apparatus 
as a multiple effet would require considerable preparation 
and skilled 


though plenty of rough practical data are available. In 


the absence of such a test it is proposed to investigate the | 


theoretical working for one hour of a triple effet appa- 
ratus such as indicated in the annexed diagram (Fig. 8) 
under the following assumed conditions :—(1) Tem- 
peratures, pressures, and vacuums as noted on the dia- 
gram, these being common averages; (2) 1000 gallons of 
sugar juice supplied to first vessel at the temperature of 
the liquor already in the vessel, viz., 208 deg., so that no 
heating is needed. The 1000 gallons of juice consists of 
8936 Ib. water + 1781 1b. sugar, the corresponding density 
at standard temperature being 9 deg. Beaumé; (3) specific 
heat of sugar taken as °3, so that the 1731 1b. sugar will 
have the same capacity for heat as 519°3—say, 520 lb. 





attendance, and the writer is not aware of any | 
such complete and satisfactory test having been made, | 


| 2414 = 6808 Ib. water for 2149 Ib. of steam = 3-17 to 10 
| or in practice, allowing for radiation froma well-jackett d 
apparatus, say 3 to 1; 320 gallons of concentrated vie 
| are discharged from third vessel, density at standard ten: 

perature = 24°5 deg. B. Had the juice been supplied a 
atmospheric temperature, say 80deg., the extra heat 
needed to raise it to the temperature of the first vessel 
208 deg., would have been (8986 + 520) x (208 — 0) — 
1,210,368 units, requiring 1,210,368 = 946 — 1989 Ib. 
additional steam, and the ratio of water evaporated to 
steam used would have been only 1:99 to 1:0, as enaleed 
3:17 to 1:0. This shows the need of stating the tem 
perature of the liquor supplied in any record of duty 
performed. As stated above, the writer has not data of 
any trustworthy trials of actual apparatus with which to 
compare the above ideal working, the only data which 
make any pretensions to completeness being apparently 
self-condemned by their showing widely varying ang 
irregular values for the amounts of evaporation in the 
different vessels. As the evaporation performed in, say, 
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TRIPLE EFFET WORKING. 


water; (4) no loss by radiation; (5) no loss of pressure 
due to friction of vapour in pipes; (6) water of conden- 
sation discharged at the temperature of the steam from 
which it was condensed ; (7) temperature of the boiling 
liquor the same as that of the steam rising from it, 
neglecting the small correction for density; (8) 210 
gallons of water evaporated in the first vessel; (9) the 
quantity and densities of the liquor in the vessels the 
same at finish as at start. Then the following would be 
the results of the above-assumed conditions :— 
Units. 

lst vessel.—To evaporate the 210 gallons water from 

and at 208 deg. will require 210 x 10 x 


2,032,800 
The weight of steam at 101b. pressure needing 
to be condensed to provide this heat will be 
2,032,800 + 946 = 2149 Ib. 
2nd vessel.—Receives from the Ist the balance of the 
water = 8936 -— 2100 = 68361b. + all the 
sugar = 5201b. total = 7356 lb. @ 208deg. 
This falling to 175 deg., the temp. of2nd 
vessel, will give up 7356 x 33 deg. . 
Receives also 2100lb. vapour from Ist 
vessel, which on condensing will give up 
SMOxO. we crac n en es = 


242,748 


2,032,800 
2,275,548 





Heat available for evaporation ... . 
and 2,275,548 + 992 = 2294 1b. water 
evaporated. 


3rd vessel.—Receives from the 2nd the balance of the 
water = 6836 — 2294 = 4542 lb. + all the 

sugar = 5201b.; total, 50621b. at 175 deg. 

This falling to 140 deg., the temperature 

of 3rd vessel will give up 5062 x 35 deg. 

Receives also 22941b. vapour from 2nd 

vessel, which on condensing will give up 
eee ee ee 


177,170 
2,275,548 


2,452,718 





Heat available forevaporation . ... = 
and 2,452,718 + 1016 = 2414 Ib. water 
evaporated. 


Condenser.—Receives 24141b. vapour from 3rd vessel, 
which in condensing to water at 140 deg. 
will give up2414 x 1016. . 
and on further reducing to 
2414 x 40deg. . 1... 


Heat to be absorbed by the injection water = 
and the injection water needed, assuming 
a range of 80 deg. to 100 deg., = 20 deg. 
will be 2,549,278 + 20 = 127,464 Ib, 
12,746 gallons. 
Table No. 5 gives a résumé of the above figures, omit- 
ting the condenser, in the form of a balance-sheet, showing 


2,452,718 


96,560 


100 deg. 








the heat received, and the disposal of same. In the 
TABLE V.—Heat Balance Sheet for Triple Ejfet. 
Dr. To Units. Cr. BY Units 
lst vessel, 
Steam entering Ist vessel Wat 2149 x 240 = 515,760 
2149 x 1186... ..| 2,548,714 | gos aa 2nd vessel, 
“3 2100 x 208 = | 436,800 
Juice entering 1st vessel, rom led vessel, | 
3936 + 520 = 9456 x 208 1,966,848 > 2294 x 175 = 401,450 
Juice from 8rd vessel, 
2648 x 140 = 370,720 


| 
|Vapour from 





8rd vessel, 
| 2414 x 1156 = | 2,790,584 
|Fractions neglected .. ..| 248 





| 4,515,562 4,515,562 


above example the evaporation effected is 2100 + 2294 + 





"2,549,278 | 


| the middle pan of a triple effet is the effect of the work 
done in the previous pan, and the cause of that done in 
the next, the work of the various vessels cannot vary 
widely or irregularly. The figures worked out above 
show that the heat carried over by the liquor tends to make 
the duty of each vessel rather greater than that of the 
previous one ; on the other hand, leakages and loss of heat 
by radiation tend in the opposite direction, and it is pro- 
bable that the evaporation will be nearly the same in each 
case. 

Two types of apparatus are in common use: (1) Vertical 
pans with brass or gun-metal tube plates, brass or copper 
heating tubes about 2in. bore by 4ft. to ft. long, and 
generally a large central tube to assist circulation by 
providing for a downward current. The liquid fills the 

| tubes and the steam surrounds them. (2) Horizontal 
pans, with tubes 12ft. or so in length, provided with 
steam chambers projecting from the main shell. Steam 
in tubes, and liquor surrounding them. Deposit on outer 
surface of tubes, and these frequently made removable 
for cleaning. This is generally a cheaper construction 
than the vertical, apart from the frequent use of iron 
tubes, and steel or iron tube plates. Some makers, 
especially the French, graduate the amount of sur- 
face in their pans, increasing from the first onwards. 
Presumably ‘this is done to provide for the decreasing 
efficiency of the surface due to the increasing density of 
the juice. The majority of the other Continental and 
English makers neglect this refinement, as increasing the 
cost, without affording any appreciable advantage, and 
make all the vessels alike, leaving the total working 
temperature difference to divide itself out between the 
pans as necessary. Where the temperature of the in- 
coming juice is low, however, it would probably be 
advantageous to relieve the first vessel of the work 
of heating it by providing a separate heater for the 
purpose. 

The automatic adjustment of the temperature difference 
in any vessel of a multiple effet is often overlooked, and 
attempts are made to adjust it according to the attendant’s 
ideas of what it should be, by admitting a supplementary 
supply of steam, or opening the connection to the con- 

| denser. This is a mistake, as, should a vessel from any 

cause fail to condense the vapour as fast as it comes 
forward from the previous one, the vapour will accu- 
|mulate and the pressure and temperature increase, 
causing a twofold correction. On the one hand, the rise 
of temperature reduces the activity of evaporation in, 
and the supply of vapour from, the preceding vessel; 
and on the other, increases the temperature difference 
and condensing power in the pts vessel, and these 
actions continue until a state of equilibrium is reached 
and each vessel gives off just the amount of vapour that 
the next vessel can condense. 

In the example already worked out the total tempera- 

‘ture difference for the whole apparatus is 240 deg. — 
140 deg. = 100deg., and this is assumed to be divided 
| into temperature differences of 32 deg., 33 deg., and 
| 85deg. in the three pans respectively. This division 
corresponds very fairly with average working; but con- 
siderable variations are sometimes experienced, probably 
due to some one vessel needing more than its fair share 
of the difference to compensate for dirty tubes, an 
accumulation of air in the steam chamber, or some 
similar accident. Again, if the liquor supply has to be 


| heated through a considerable range, the first vessel will 
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proportionately large temperature difference to 
heating, plus the evaporation. 'The amount of 
duty obtainable from a multiple effet, per 
unit of heating surface, depends first on the design, and 
secondly on the handling. As regards the design, the 
form of the steam chamber should be such as to favour 
the accumulation of any air in the neighbourhood of the 
discharge orifice, by which it may be removed; the 
circulation of the liquor over the heating surface must be 
as active as possible, the vapour pipes must be of suffi- 
ont area to avoid any appreciable loss of head between 
the vessels, and the air pump must be capable of pro- 
dueing a high vacaum. As regards the handling, the 
attendant must periodically remove any deposit forming 
on the heating surface, and, when working the apparatus, 
aim at maintaining the conditions as uniform as possible, 
as regards the level of liquor in each vessel, the supply of 
thin liquor to the first vessel and withdrawal of con- 
centrated liquor from the last, the pressure of the steam 
supply, the vacuum obtained in the condenser, and the 
efficient drainage of the water and air from the steam 
chambers. Working in this continuous way will be 
found to give much better results than the intermittent 
method, and is facilitated by fitting indices with widely- 
divided sectors to the various liquor and other controlling 


require & } 
efiect this 
evaporative 


cient 


cks. 

“— doubtful point in the design of a multiple effet appa- 
ratus is the best method of discharging the water of 
condensation, and with it any residuary air. As a rule 
each vessel is dealt with separately; those heated with 
steam above atmospheric pressure being provided with 
ordinary traps, whilst those below atmospheric pressure 
either discharge into the main condenser or are voided by 
small air pumps, worked generally off the main air pump 
engine. Discharging into the condenser is by far the 
simpler and less expensive arrangement, but requires a 
careful adjustanent of the cocks controlling the flow, in 
order to prevent an excessive quantity of the heating 
steam flowing to waste along with the water. To give the 
attendant a fair chance of making this adjustment, the 
cock handles should have pointers and graduated sectors, 
to allow of their being readily set to the positions shown 
by experience to give the best results. Perhaps the best 
plan of all is that occasionally adopted of passing the 
water from each vessel into the steam chamber of the 
next, the pipe connections being of progressive area to 
accommodate the increasing volumes to be passed. The 
combined flow from the last vessel may go either to the 
condenser or a small separate pump, the latter plan 
allowing the distilled water to be kept separate. This is 
sometimes necessary, to allow this water to be used for 
boiler feeding or other purposes; though asa rule, except- 
ing that from the first vessel, it is far from pure, contain- 
ing ferments which render it unsuited for boilers without 
some previous corrective treatment. The method of 
passing the water drained from each vessel through all 
the successive ones, effects a small but perceptible 
economy of heat, as on each transfer to the succeeding 
cooler vessel the water parts with heat which does useful 
work. As the difference between the pressures in two 
adjacent vessels is but small, the water pipes in place of 
cocks might have simple diaphragms, pierced with orifices 
of perhaps twice the area needed to pass at this head, the 
volume of water corresponding with the expected duty. 
Caleulation and experience would easily determine the 
best area for each case, and the theory of the efflux of 
gases goes to show that the area of the orifice might 
probably be made sufficiently hberal to insure a pretty 
complete voiding of any air, without wasting any con- 
siderable proportion of the heating vapour, the volumes 
of which at the low tensions employed are very great. 
Further, any heat so carried away would be partially 
utilised in the succeeding vessels. A refinement in heat 
economy, frequently practised by continental makers, is 
the heating of the cold juice immediately on its expres- 
sion by the vapour passing from the last vessel to the 
condenser. By means of a tubular heater of ample 
surface a temperature of about 130 deg. is reached, 
that of the vapour being about 140 deg., more or less, 
according to the quality of the vacuum. 

For multiple effet apparatus of the usual construction, 
with either vertical or horizontal vessels, the stated duty 
is generally based by the maker on a total evaporation of 
from 1-0 to 1°5 gals. per square foot of heating surface in 
one vessel, but is commonly stated with reference to the 
gross surface of all the vessels, becoming *d to ‘75 gals. 
for a double, 33 to *5 gals. for a triple, and *25 to °375 gals. 
for a quadruple effet. This amount of duty should be 
obtained from any apparatus of fair design, with a very 
moderate amount of skill on the part of the attendant, 
and many carefully worked apparatus of ordinary design 
regularly give results exceeding this by from 50 per cent. 
to 100 per cent. Continuous night and day working 
conduces greatly to efficiency, and avoids the loss of 
time spent in starting and stopping. 

Mr. Hagemann experimenting with a large vertical triple 
effet, found that an exceptionally large evaporation could 
be effected by the simple expedient of allowing the liquor 
level to fall, whilst working, to about half tube height, 
the circulation being still maintained by the ebullition 
with more than common activity—of course, at stopping 
or starting, the liquor must cover the upper tube plate. 
This method of using only partially filled tubes, and 
trusting to the circulation caused by ebullition to 
bathe their upper parts, is the same as that adopted 
by Mr. Thorneyeroft in his water-tube boilers. Refer- 
ring again to the ideal example of triple effet work- 
ing, an apparatus to do the assumed duty would be 
liberally provided with 700 square feet of surface in each 
vessel, and the heat transmission in that case would be 
91, 98, and 100 units per degree respectively. In the 
ordinary types of multiple effet apparatus which have 
been so far considered, a considerable quantity of liquor, 
Commonly amounting to from °33 to *5 gal. per square 
foot of heating surface, is needed to charge the vessels, 
and this quantity is subjected to the injurious action of 
the heat for the whole time of working. From the same 





cause the apparatus cannot be promptly set to work, 
stopped, or changed over from one class of liquor to 
another. During the past few years, in which the use 
of multiple effet apparatus has greatly extended, inventors 
have been busy devising and patenting apparatus which 
should be free from these objections, and two new designs 
in particular have attracted attention, viz., the ‘ Yaryan” 
and the “Lillie” apparatus, both of American origin. 
In both of these the leading idea is the same, viz., in 
place of filling the heating tubes with liquor, to pass only 
a small stream through a considerable length of steam- 
heated tube, and as far as practicable to cause this 
liquor to form a thin film over the surface of the tube. 
The manner of attaining this end is not, however, the 
same for both. In the Yaryan the tubes are hori- 
zontal, and divided into sections each of as many 
tubes as required to give about 60ft. total length, the 
ends being connected, so as to make each section vir- 
tually a tube of this length. Each of these sections 
receives, as nearly as practicable, its proper proportion of 
the total feed of liquor, which, propelled principally by 
the pressure of the vapour rising from it, rapidly performs 
its 60ft. journey, and discharges into a chamber common to 
all the sections, where the juice and vapour separate prior 
to passing on to the next vessel. The feed of liquor is 
so adjusted that the degree of concentration desired from 
each vessel is effected during a single passage through the 
tubes. In this apparatus the transfer of the partially 
concentrated liquor from one vessel to the next is in 
most cases effected by the difference of pressure, as in 
the ordinary apparatus. Doubtless on account of the 
definite ra rapid flow over the heating surface, this 
apparatus is claimed to give a high evaporative duty per 
square foot, reaching from 2°0 to 4:0 gallons per square 
foot of surface in one pan, or about twice the duty of an 
apparatus of the ordinary type. The following results, 
obtained from a quadruple effet Yaryan apparatus work- 
ing on esparto liquor in a paper mill, are extracted from 
particulars published by the Yaryan Company :— 


Heating surface in each vessel ... 540 sy. feet 


Steam pressure in shell of first vessel 17 Ib. == 254° 
ia a separator ‘ : 2 lb. = 219° 
Inches vacuum 99 of second vessel 6in, = 201° 
- ~ third ,, 144in. = 180° 

fourth 23in, = 147° 


Feed liquor per hour 1020 $.G. at 90 deg. Fah. =15374 gallons 
Concentrated ,, 1080 ,, 138 a = TGR - 35 


Water evaporated per hour... 2... 2.0... .. 1G: ,,; 
. ss per square foot heat- 
ing surface in one vessel ... ... ... ... 2°52 ,, 
Steam used in heating entering liquor 2119 lb 
én evaporating # : ... 3346 Ib 
Evaporation per 1 lb, of total steam . eee, 
; ye evaporating steam 4°07 Ib. 


The Lillie has vertical tubes of a moderate length, 
surrounded by the steam. Through each of these the 
liquor falls in the form of an annular film covering its 
inner surface, and being returned to the upper end by a 
pump, traverses the tubes as often as necessary to produce 
the degree of concentration desired in each vessel, after 
which it is allowed to pass on to the next one. It seems 
probable that the evaporative duty of this apparatus per 
unit of surface will be very similar to that obtained in the 
Yaryan. Both of these new designs are to a great extent 
free from the objections already mentioned as belonging 
to the ordinary types, and although in each case the 
advantages are accompanied by some loss of simplicity 
and ease of working, some such improved type bids fair 
to supersede the older forms. Of course, no advan- 
tage as to steam economy can be claimed for any such 
improved designs, unless they should be found to permit 
the economical use of a larger number of vessels working 
in series; as the vessels at present employed utilise all 
the available heat, less the unavoidable losses by radia- 
tion, &c., which are practically equal for all forms. The 
directions in which improvement may be looked for are, 
reduced weight, cost, and time required for a given duty. 


(To be continued.) 








TULLY’S COMBINATION BOILER TOOL. 


THE accompanying engravings illustrate this combination 
tool for fastening, beading, and cutting tubes for steam bcilers 
and condensers, and for re-boring or broaching tube plates. 
It has been designed to meet the requirements of those who 
have felt the inconvenience and expense of providing separate 
tools for expanding and beading tubes, and also the want of 
suitable appliances for re-boring or breaching the holes in 





tube plates, and for cutting out old or worn tubes from 
boilers, &c. The cutter and broach, or rimer, are new tools 
in connection with boiler work. The tube expander covers a 
very large range of expansion, it makes a parallel joint 
between the tube and plate, and will, we are told, stop a leak 
while the tube is under pressure. As will be seen from the 
illustration, Fig. 1, the lateral movement of the rollers is 
large, and is limited only by the run of the mandril. The 
rollers are, moreover, of large diameter. The smaller tools 
will expand three, and the larger ones six or seven different- 
sized tubes. From Fig. 1 it will be seen that the rollers are 
slightly conical, being tapered to the same angle as the 
mandril, but in the opposite direction. The rollers thus 
assume a parallel position in the tube, which is expanded 
uniformly within the plate. The end of the tube thus gets a 





good bearing through the full thickness of the tube plate. 
The mandril, instead of being driven in by a hammer or 
mallet, is steadily forced forward by a screw, operated by the 
handle B, Fig. 1; thus a much finer and more sensitive action 
is obtained. The tube beader is shown in Fig. 2 attached to 
the expander. Its action will be readily understood from the 
illustration. The three grips, of which two—A and B—are 
shown, are forced outwards by the mandril and screw, tightly 
gripping inside the tube, and giving the necessary hold when 





working the beader by means of the handle D. The beading 
rollers are fed up to their work by a nut E. The same tool is 
also convertible into a tube cutter. This is shown in Fig. 3, 
and is designed for cutting out old or worn tubes from boilers. 
The three cutters, of which two—E and F—are shown, are 
fed up to the work by the taper mandril and screw, and upon 
working the handle I they rotate with the tool, and speedily 
cut through the tube without straining or destroying it. A 


{a Fic. 3. 





ferrule H may be placed on the body of the tool, to steady it 
within the tube while operating. The tube plate broach or. 
rimer consists of a toothed cutter fitted into one of the slots 
in the casing of the expander, from which the roller has been 
removed. The removal of the roller is effected by releasing 
the spring ring K, Fig. 1; the same ring, when replaced, 
serving to prevent the cutter falling out. The two remaining 
rollers and the cutter take a bearing in the hole of the tube 


a 





plate, the cutter being from time to time fed up to its work 
by the taper mandril and screw. On working the handle the 
whole tool revolves, the cutter taking a fine cut inside the 
plate, and removing inequalities. Fig. 4 is a general view of 
the tool as a tube expander; it is made by Tully’s Patent 
Tool, Governor, and Stop-valve Company, London. 








MILLs IN INDIA.—From a Government return just issued we 
learn that at the close of 1889 there were 108 cotton mills at work 
in India, containing 22,156 looms and 2,669,922 spindles. They 
consumed about 347,000,000 lb. of cotton in the year, and employed 
a daily average number ‘of 92,156 persons, of whom, so far as 
details have been obtained, there were 53,317 men, 18,031 women, 
15,309 young persons, and 3469 children. The nominal capital of 
the mills worked by joint stock proprietary is returned at 95} 
million rupees ; but there is no return of the capital of eight mills 
worked by private proprietary, and probably the whole capital 
invested in this industry is quite one hundred million rupees, or— 
in conventional exchange of Rs. 10 to the pound—ten millions 
sterling. Of the 108 mills, there were seventy-five in the Bombay 
Presidency, of which fifty-two are in the town and island of Bombay. 
There were seven mills in Bengal, all in the vicinity of Calcutta ; 
eight in Madras, of which four are in the town of Madras; six in 
the North-Western Provinces, ail but one in Cawnpore ; one at 
Indora, three in the Central Provinces ; three in Hyderabad ; two 
in Mysore, two in Pondicherry, and one in Travancore.. At the 
close of the year there were also twenty-five mills working jute, 
and one mill working hemp, employing a daily ave: of 59,722 
persons. There were only four woollen mills at work in the whole 
of India. Paper mills numbered nine at the close of the year, 
five being in the Bombay Presidency. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions ef our 
correspondents. ) 


THE CARLISLE ACCIDENT. 


Sir,—I have read the article which appears in your issue of 16th 
of May, page 403, with great interest and care, and fully concurin 
your opinion that the report of Colonel Rich upon the circumstances 
attending the recent Carlisle accident is unsatisfactory. The 
Board of Trade inspector, it is much to be regretted, bas arrived 
at a conclusion of his own, which is not in accordance with the 
expressed opinion of Mr. F. W. Webb, nor with the verdict of the 
coroner's jury, nor is it in accordance with the evidence, the whole 
of which I heard given. The facts of the case are well known to 
your readers, and it is therefore unnecessary to go over the ground 
again. It is a fact beyond question that the automatic vacuum 
brake was frozen upon one van at Euston, that oily waste had to 
be burned under that van, and also that the same van had to be 
taken off the train at Tring. It is equally certain that when the 
train was approaching Carlisle the automatic vacuum brake failed 
to stop the train and the collision was the result. Why did the 
brake fail is the question for consideration. 

It is well-known to all railway men, and especially to engine 
drivers, that the vacuum brake is liable to, and does fail to act 
several times every winter in consequence of ice forming in the 
main train pipe, in the bend between the engine and the tender. 
1 have been a passenger in a train when it has run past a station 
in the same manner as did the one at Carlisle, and from the same 
cause, namely, ice in the pipe between engine and tender, and I 
have examined and been shown several pipes thus blocked or 
partially blocked with ice. Mr. Webb, at a meeting of drivers at 
Crewe, cautioned them to be extremely careful, as he said the 
accident was ‘‘ probably due to frost.” Colonel Rich has adopted 
a theory which is not in accordance with the facts, and he has 
apparently taken that course in consequence of his believing that 
if the pipe becomes blocked with ice the automatic vacuum brake 
will go on. He made noexperimentsto prove this, but concluded 
that it should goon. I know from my own experience that the 
automatic vacuum brake does not go on when thus blocked. 

At the inquiry attention was directed to the case which occurred 
on the London and North-Western Railway at Llandudno Junction 
on February 11th, 1889, when the 3 p.m. train from Holyhead to 
Crewe overshot the platform, owing to the failure of the automatic 
vacuum brake in consequence of the pipe between the engine and 
tender being blocked with ice. Upon page 18 of the report it will 
be seen Colonel Rich said, ‘‘ I think I inquired into that myself,” 
&e. Now, as a fact, neither he nor any other Board of Trade 
inspector made any, inquiry into that case; therefore the 
conversation which followed between Mr. Errington and Colonel 
Rich—see page 18 of report—has no bearing upon this case. 
Nor is the Llandudno failure the only one of the kind, as the 
following facts show:—The 4.25 p.m. Carlisle to Euston ran past 
Nuneaton on the 27th November, 1889; automatic vacuum pipe 
between engine and tender blocked with ice. The 8.20 p.m. 
Euston to Holyhead ran past Rugby on the 28th November, 1889 ; 
automatic vacuum pipe between engine and tender blocked with 
ice. A Great Northern train ran past Palmer’s Green on the 
2nd December, 1889, owing to automatic vacuum pipes being 
blocked with ice; and another case, in every way similar, occurred 
upon the Great Northern at Hadley Wood on the 12th December, 
1889. A Great Western train on the 30th December, 1889, ran 
past Montpellier, owing to the automatic vacuum pipe being 
choked with ice. Yet, in spite of such clear and well-known 
facts as these, Colonel Rich says if the automatic vacuum 
pipe is blocked with ice the brake goes on. Colonel 
Rich refers to experiments which he made between Carlisle 
and Penrith, but for all practical purposes these experiments were 
absolutely useless. On the night in question it was rough, rails 
greasy, and the brake frozen up and the speed high. On the day 
of the experiments the train was specially got up for the occasion, 
everything in perfect order, and my record of speed shows that 
perhaps we were not going in the experimental train much more 
than half the speed of the express. It is a strange fact that the 
Board of Trade report does not give any details as to weights. 
What was the total weight of the express? How many wheels 
were there under the train, and how many had and how many had 
not brakes? I know from my. examination that several of the 
carriage wheels were unbraked. 

Colonel Rich at the inquiry remarked to the driver that he was 
wrong to reverse his engine and put back steam against her after 
the steam brake was applied. However, I am strongly of opinion 
that the man did perfectly right to reverse when he found his 
vacuum brake had failed. Colonel Rich considers that the driver 
shut off the small ejector, got confused, and altered ‘his lever, 
so as to work simple vacuum instead of automatic.” The idea of 
the driver shutting off the small ejector is not in accordance with 
the evidence, and is absurd, neither is there the least reason to 
suppose the driver was “‘ confused,” and as to changing ‘‘ from 
automatic vacuum to simple,” it can only be done by going to every 
carriage and turning the converting handle. 

There are several other points in the case to which attention 
might be called, but enough has been shown to prove that the Carlisle 
accident was entirely due to the automatic vacuum brake being 
blocked with ice, and that it is a gross injustice to attempt to save 
the reputation of a defective brake by placing the blame upon the 
unfortunate driver. CLEMENT E. STRETTON. 

40, Saxe Coburg-street, Leicester, 

June 3rd, 


SEA-WATER IN LONDON, 


Sirn,—In your latest issue--May 30th—TI read that the vestry of 
St. James's, Westminster, has invited other vestries and district 
boards to a conference. for the purpose of considering the whole 
subject of the Metropolitan water supply. Is there any probability 
of their including in the subjects of their deliberation the question 
of utilising sea-water for such purposes as it may be suitable for, 
with a view to economising the resources of potable water, the 
necessary increase of which seems to be a matter of grave anxiety 
to the ever-increasing population of London and its surrounding 
suburbs ? 

That sea-water would be not only applicable, but highly advan- 
tageous, for all the swimming baths in London, as well as for 
private house baths, seems to require no proof, while for street 
watering, flushing sewers, and fire-extinguishing purposes its use 
would be almost equally advantageous. If in addition to this it could 
be added that the cost to the community would be considerably less 
than that for fresh water, it would seem that no further argument 
in its favour would be needed. The cost of a new and separate 
system for distribution of sea-water, after the supply was obtained, 
would doubtless be considerable, but nothing, I imagine, as com- 
pared with the cost of any new scheme for an addition to the fresh- 
water supply from a distance, which if undertalen at all, would 

robably be upon a large scale to provide for the distant future. 
Now if a sea-water supply could be obtained upon a gradually 
increasing scale, so that no large expenditure need be incurred 
until the initial experiment were proved successful and the demand 
increased, it seems possible, if not probable, that the consumption of 
fresh water might not only remain stationary for many years to 
come, but might even be considerably reduced if sea-water came 
gradually into use for all the purposes named above. 

The system of sea-water supply which I wish to advocate, 
would exactly fulfil the above conditions. My plan is to 
bring the water in steam vessels, specially constructed for the 
purpose, and provided with pumps fitted on board, enabling 
them to discharge their cargoes, through flexible pipes con- 
nected with the vessels from the river side, at any point where 
it may be required, the result being that both sides of the 





Thames could be supplied separately, and without the necessity 
of laying an immense line of heavy main pipes connecting the whole 
system together; and not only so, but London on each side of the 
river could be divided out into sections, each having its own small 
reservoirs containing, say, five million gallons, and its own system 
of comparatively small pipes for distribution. 

With regard to the cost of supply by my method, I may say that 
to a public body not looking for dividends from profits, the cost 
would certainly not exceed 4d. per 1000 gallons, provided large 
vessels were used. I know nothing of the cost of the present 
water supply of London, but expect it will be nothing less than 6d. 
per 1000 gallons, in which case sea-water would have a distinct 
advantage in the matter of cost. To attain this I should advocate 
the use of vessels containing 2,000,000 gallons, or, approximately, 
8000 tons, with engines of low power, say, sufficient to drive them 
at six or seven knots speed. To save coals and time they could 
drop down with the ebb tide so as to meet the second hour's tlood 
off Southend, by which time they would probably be in nearly pure 
sea-water, then filling themselves in — a quarter of an hour, 
they would return on the flood, and spend the remainder of the 
twenty-four hours in discharging themselves, and thus deliver 
2,000,000 gallons per day. This quantity, at 4d. per 1000, would 
give £33, against which I estimate her coal bill at £15, and wages 
£5 per day approximately ; allowing the odd £3 for engine stores 


and contingencies, there remains £10 per day, or upwards of £3000 | 


per annum for depreciation and sinking fund, on a capital which, 
with the return of cheap prices, I estimate at about £25,000. 
Of course if the value of the sea-water is considered as the same 


as the cost of the fresh, and if the latter is, as I suppose, fully 6d. | 


per 1000, the working of the steamers would show a considerable 
profit. The great advantage I claim for my system, as com- 
pared with any plan of laying pipes to the seaboard, is that no 


heavy expenditure need be incurred before the first drop of water | 
could be obtained, and that the supply may be increased gradually | 


as the demand arises. 
In any scheme of laying pipes to the sea, the possible wants, for 
many years to come, would have to be provided for at the outset, 


with the contingency to be faced that an enormous expenditure | 


might never give an adequate return. Looking at it thus, it is 

little to be wondered at that past schemes for London sea-water 

supply have been abortive. I hope that the vestries may give the 

subject consideration. H. F. Witcox, 
2, St. James’s-street, Newcastle-on-Tyne, June 4th, 


[The Great Eastern Railway Company is prepared to supply sea- | 
water in any quantity at very moderate rates, but there is virtually | 
The only use to which it could be put by a | 


no demand for it. 
vestry is for watering streets. The demand for water for this pur- 
pose is extremely variable, not only from week to week but frem 
day to day. It would be impossible under these conditions to work 
steamers at a profit. The only feasible scheme is to lay a main 
from Brighton and pump the water to London as wanted. Our own 
belief is that it would not be wanted in sufficient quantities to 
make the undertaking pay. 


letter.—Ep. ] 


COMPOUND LOCOMOTIVES. 


Sir,—I herewith enclose a tracing of a pair of compound 
cylinders, with a view of having them published in THE ENGINEER. 
1 had a patent for them for locomotives and tram engines, which bas 
‘apsed more than twelve months ago through want of influence and 











However, we see no reason why the | 
subject should not be discussed, and so we publish Mr. Wilcox’s | 


very much like to know what the result of that discussi : 
see by your report of the proceedings at the last easeting of tt 
Institute of Mechanical Engineers that Professor Kennedy actual) . 
thought it prudent to refrain from combining the diagrams whi 
he obtained, lest a sharp controversy should have been started, 
This seems to me to be a very curious condition of affairs Either 
it is or is not possible to combine diagrams with advantage. I ee 
possible that the scientific professors are unable to devise amethod 
of combination which will be generally acceptable and accepted ! 
While on this subject, I should like to ask for some authoritati 
explanation of the reason why some special co-efficient, such - 


pe y , Should be used in calculating steam diagrams, seeing that 

no approach to such a curve as this gives is ever by any y Hees 
| obtained in practice, while a most remarkable harmony exiets 
| between the curve of real diagrams and the hyperbolic onthe 
deduced from Mariotte’s law, = 
| Manchester, June 3rd, aa 2 es : 





THE LINDE REFRIGERATION SYSTEM, 

Sir,—lI notice in the account recently given of the Linde Refri- 
geration Works, at Shadwell, that the consumption of water by 
the steam engines was only 17 lb. per indicated horse-power a 
hour. The engines are said to be simple-condensing engines, - ]f 
we suppose the boilers to evaporate 10 1b. of water per pound of 
| coal, as is reasonable to a when the feed-water has previously 

been heated by the distilling apparatus, this would give a coal 
consumption of only 1‘7 1b. per hour. I do not remember ever to 
have seen a statement of such high economy with simple engines 
Referring to the recent experiments of Professor Kennedy on the 
| compound engines of the Fusi Yama and the Colchester, we find 
| that the former used 21°17 Ib., and the latter 21°731b. of water 

while the coal consumptions were respectively 2°66 and 2°90 |b, per 
indicated horse-power. The boiler efficiencies were not very good 
being only 8°87 and 8°53 lb, of water—from 212 deg.—per pound of 
coal. 

If greater efficiency can thus be secured with simple condensing 
engines, working at only 100 Ib. pressure, I cannot see how it 
would ever be economical to employ compound and triple-expan- 
sion engines, with additional cost, complication, and much higher 
boiler pressure, involving heavier boilers ; and I would be glad to 

| know how it was that such remarkable economy of fuel was secured, 
If I am right in the views which I have taken, the fact that these 
engines were made by a foreign firm— Messrs. Sulzer, of Winter- 
| thur—would seem not to be creditable to English designers of 
steam engines, 

Again, the refrigerating efficiency of the whole apparatus is 
most remarkable, being 12,650 negative units per indicated horse- 


2 
12,650 As the total heat 


‘ 

—above 212dey.—in a pound of steam is only 1184 — 180= 
| 1004 units, an economical inversion of nearly 75 per cent. of the 
steam heat is a very remarkable efficiency, when we take into 
account the conversion of heat into power, and power again back 
| into the heat which is taken up by the condensers, besides the 

necessary losses incurred by radiation, conduction, &c. Again, 

adding the apparent heat of water at 62 deg. above the freezing 
point, viz., Spier, to the latent heat absorbed in the formation of 
ice, 143 deg., we get 173 deg., and dividing this into 12,650, we'find 
the cold produced is equivalent to the cooling from 62 deg. and 
the solidification of over 73 1b. of water. If the fuel was only 1:7 Ib, 
per indicated borse-power, this gives the equivalent of 431b. of ice 


power, or , 744 units per lb. of steam. 



































COMPOUND LOCOMOTIVE CYLINDERS. 


the means to carry it out. I feel convinced that there are no 
so-called engines will equal it, either in consumption of fuel, wear 
and tear, or easy working. The high-pressure cylinder is fixed inside 
and the low-pressure outside of the frame, and the pistons work 
simultaneous and together, with only one slide valve to each pair of 
cylinders, which will work at right angles. It is just McNaught’s 
principle, which I consider is superior to anything yet produced, 
either in compound or triple expansive. I have had an extensive 


experience, and could tell a good many things about the — | 
i 


history of locomotives, marine and stationary engines, whic 
perhaps few engineers of the present generation, especially loco- 
motive engineers, would care to listen to. I always say there has 


been no improvement in locomotives for the last fifty years, either | 


in the general construction or design, except the link motion by 
Howe. 
In the engraving, A is the high-pressure cylinder ; B, lew ditto, 


allowing that 


—from water at 62deg.—per pound of coal. Even 
we have the 


2lb. of coal per indicated horse-power were used, 
equivalent of over 361b. of ice per pound of coal. / 
Some time since I made inquiries concerning some French 
ammonia machines which were said to be remarkably economical, 
and even with the largest sizes the makers claimed the equivalent 
of only 151b. of ice per pound of coal. I may perbaps have 
misunderstood or misinterpreted the statements I have referred to. 
If I have I will be glad to be corrected. If I have not mistaken 
| the data, they appear to me to present some new problems to be 
solved in the conversion of’ energy. If a first-rate steam engine 
converts only 10 per cent. of the heat of the fuel, or 15 per cent. 
of the heat of the steam, it seems strange that the double con- 
version should realise an efficiency of 75 per cent. of the steam 
| heat. Denny LANE. 
| Cork, June 4th. 


which is three times the capacity of the other; C, a ported side | 


valve for conducting the steam from the _ to the low-pressure | 


cylinders ; D D, steam belts round the small cylinder ; E, exhaust 


belt on ditto; F F, exhaust pipe; G, piston ; H H H, strengthen- | 


ing belts on both cylinders. 
Kingston Villa, North-road, Longsight, 
Manchester, May 22nd. 


Hy. Harrison, 


COMBINING INDICATOR DIAGRAMS. 


Sin,—Some time since a very interesting discussion on the com- 
bination of indicator diagrams took place in your pages, I should 


j THE THRESHING MACHINE COMPETITIONS. 


Sir,—‘ Preston North End” does not understand what he 1s 
| writing about ; at least, if he does, he has carefully concealed the 
| fact in his letter published in last week’s ENGINEER. A 
| The threshing machine trade is very peculiar, and there is no 
| possibility of pace’ | advantage being derived from the posses 
| sion of a Royal Agricultural Society's prize. 

All the threshing machines now built by the best makers are 
| amply good enough for the money paid for them, and they are 
' even too good for the foreign trade, which is alone worth having. 
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—— ed th bas 
‘ — akers have so far settled the matter on a basis 
The princi tr Garrett, for they have decided not to com- 
which = Pound will be left clear for outsiders, and what will 
rete. ‘I ult? Some beginner, or little firm, will go in with a 
ne the re nilt to be more or less a copy of one by a first-class 
machine He will take a prize, and much good it will do him. Such 
maker. annot possibly compete in price with the great houses. He 
a man a a single machine to go abroad ; the home trade is not 
ol ing What gain or advantage can he derive from a 
wor' ° 
medal | +» machine trade is now and has been for some years 
bo —L It is in the hands of a comparatively small 
® — agents; there is very little real competition. The case 
number ’ different as regards steam engines, for which there is an 
ent practically unlimited trade. — ite 
no not say that the Royal Agricultural Society is wrong to 
; threshing machine competition. All I contend is that 
Pr fen North End” is quite mistaken when he assumes that the 
on have any pecuniary value. A SHAKER. 
PBary St. Edmunds, June 4th. 
gip,—In reply to “ Preston North End’s” question, I would say 
at I think it self-evident that if six firms of equal merit competed 
o rize which one alone could win, the result of the competition 
- "d be disadvantageous to five of the six firms of equal merit, 
wei | maintain that such a result would be wrong in principle. 
The medals which bave been awarded to my firm since 1854 have 
not been adjudged upon the competitive trial system. There are 
veral eminent firms besides those enumerated by ‘ Preston 
North End,” who enjoy justly a high reputation as makers of 
threshing machines. Frank GARRETT. 
Leiston Works, June 3rd, 


THE RATING OF MACHINERY BILL. 

gir,—On May 5th, 1887, Mr. Nisbet, one of the Scotch assessors, 

ut before the Select Committee of the House of Commons, upon 
the Rating of Machinery Bill, 1887, a paper he had compiled upon 
information given him by other assessors showing the machinery 
included in assessment in Scotland. In this paper the assessors 
for the City of Edinburgh and the City of Gasgow stated that in 
assessing engineering and boilerworks they included all ny ’ 
fixed to the walls, or having foundations sunk in the ground. 
In the fuller report of Lord Fraser’s udgment in the North British 
Railway Company's appeal, September 26th, 1887, quoted by Mr. 





meaning, I give below in a tabulated form the physical data of the 
two metals side by side :— 


! 








ALUMINIUM, | Iron. 
| | Cast+ Wrought.| Steel. 
Colour ..|Bluish white ———-- — — 
Cast. Rolled. White. Grey. 
Density .. .. .. «| SS—2°7 | 76 yi | 78 TI-—T2 
Tensile strength in tons: | 
per square inch... 12-17 | 7-9 19— 27 ; 30— 38 
| ! Boiler Rolled 
| plate | Bessemer 
40 — 45 — b2 
Rolled 
| , crucible 
| 50 — 58 
Melting point .. .. 1300 deg. F. -- - | 
Average weight percubic’ | ' 
—_} . ae 162 i 450 435 490 


‘*From the above figures it will readily be seen that although 
aluminium is only one-third the weight of iron, it has little more 
than one-half the tensile strength of the best wrought iron, and 
only one-third that of mild steel—facts which would tell very 
materially against its replacing these metals in shipbuilding and for 
structural purposes. 

‘*The chief demand for aluminium at present, and probably 
always will be, is in connection with itsalloys. The use of the metal 
itself will be chiefly for light machinery, fittings for lighting and 
water supply, astronomical and scientific instruments, and art 
metal generally. With copper, aluminium forms a series of beau- 
tiful alloys, varying in colour from bluish-white to red-gold and 
pale yellow, differing very widely in physical and mechanical 
eens Those containing 60 to 70 per cent. aluminium are very 
wittle, glass hard, and beautifully crystalline ; with 50 per cent. 
the alloy is quite soft, but under 30 per cent. the hardness returns. 
The 20 per cent. bronze has a whitish-yellow tint, somewhat 
resembles bismuth, it is very brittle, and can be pulverised in a 
mortar. The brittleness of alloys above 11 per cent. prevents their 
use, but from 11] per cent. down to 1 per cent. they are most 
valuable ; their physical and mechanical properties render them 
useful for every variety of metal work, the high price of aluminium 
only having restricted their use hitherto. 

“The following table gives the range of tensile strength and 
density in castings of these alloys ;— 





Tangye in his letter of the 28th, Mr. James Henry, for 
the City of Glasgaw, and Mr. Robert Patterson, assessor for the 
City of Edinburgh, are stated to have given evidence to the effect 
that they had included nothing beyond the engines, boilers, and 
great gearing in assessing manufactories. If there are any 
discrepancies between the information given by these two gentle- 
men to Mr. Nisbet, and the evidence they are reported to have 
given before Lord Fraser, they must explain it—we cannot. 

Lord Fraser's judgment in this case as to what is fixed machinery 
js apparently based upon the assessor's evidence, and is subject to 
being overruled by higher Courts, 

HEDLEY, Mason, AND HEDLEY. 

49, Parliament-street, Westminster, June 5th. 





SHRINKAGE OF OAK TIMBER. 


$irn,- I think your correspondent asks for an impossibility. I 
have found oak four hundred years old shrink when cut or planed. 
Newly felled oak in the course of natural seasoning will shrink jin. 
to every foot in width, and if steamed to force seasoning, will 
sbrink from lin. to 1jin. for every 12in. in width. 

My own experience in seasoning many hundreds of trees is in 
favour of placing the logs vertically, or — so, and pouring 
water at intervals on the upper ends ; the f om from blackness 
of the water that flows out at the bottom will tell when to leave 
off. 
Gloucester, June 4th, ROBERT PHILLIPS. 


THE LINDNER COMPOUND LOCOMOTIVE. 


Sik,—In the description accompanying the illustration of the 
Lindner compound locomotive, which appeared in your issue of the 
23rd inst., a clerical error appears to have occurred, and you will 
therefore perhaps kindly permit us, as the representatives of the 
Lindner system in this country, to point it out, because when such 
a locomotive is reversed under full steam it is obviously not from 
the high-pressure cylinder, but from the low-pressure one that the 
mixed airand steam are drawn out, which are then driven into the 
boiler by the high-pressure piston, The expression, ‘‘ steam chest,” 
which occurs in the last paragraph, is also apparently an erroneous 
rendering of the German ‘‘ Dampfraum,” as it is through the steam 
space in the boiler that it is advantageous to lead the receiver, and 
not through the steam chest. Hope AND Co, 

18, St. Dunstan’s-hill, E.C., May 29th, 








THE USES OF ALUMINIUM. 


THE following is from a paper entitled ‘Facts and Fallacies,” 
being asupplement to the paper by John H. J. Dagger, F.1.C., 
RCS, read before the British Association, 1889 :— 

“Never has the worker at the furnace and in the laboratory striven 
tosolve a more perplexing problem than to find the flux which shall 
liberate the silver-like metal aluminium stored in abundance in the 
common clay and rocks around us. It is now 136 years since Margraff 
proved the earth alumina to be a metallic oxide, and sixty-two 
years since Wihler first obtained metallic aluminium, and thirty- 
six since Deville’s historical experiments produced the metal ex 
masse for the first time. Modifications of Wihler’s and Deville’s 
methods are still the chief of the processes for producing metallic 
aluminium, and though the use has been so simplified that it is 
possible to produce the metal at a cost of 20s. per lb., it is evident 
these methods, involving as they do the laborious and costly pre- 
paration of another metal, sodium can never be the sources of 
the metal, which, according to the enthusiastic journalists and 
leader Writers, is to be the material of our Atlantic liners, bridges, 
and locomotives in the coming aluminium age. 

The future source of aluminium must ts method of direct 
redaction, and the first advance in this direction was the discovery 
ny Cowles that using the intense heat of the electric are it is 
possible to reduce aluminium directly from its ores. Unfortunately, 
ah to the present time, it has been found that in absence of an 
atloying metal the liberated aluminium absorbs carbon, and is con- 
verted into a carbide, and so nothing richer than 80 per cent. 

uninium has been obtained 

Still, there is every ho} 
possible to overcome this 
from the furnace, 
of a century 
developed so as 





that at no very distant date it will be 
ifficulty, and obtain aluminium directly 
When we remember that more than a quarter 
a bra old method « Wiohler was 
e yie e metal in quantity, and thirty years 
— Castner had’'so simplified it hal pose Mauro oy onda be 
“ = in its present quantities, and that it is only four years 
pe ~ owles first announced his discovery to the Franklin IJnsti- 
Sane and that already the process is carried on in large works in 
rae hae America, roducing aluminium in rich alloys at half 
in j bes of the older chemical process, it will be admitted that it 
plies ris direction that we may most confidently look for our sup- 
re the — from clay. Before proceeding to give some account 
day 4 erat of a eo in = = and industries of to- 
’ ew words abou’ ysi D i 
Pare metal itealf, and Ite wees, t the physical properties of the 
tion ved Aso the infancy of all scientific discoveries, much misconcep- 
\ ists as to the purposes and conditions under which it would 
de Possible to use this me’ 
quantity to iron 
tainly : 


tal if produced as cheaply and in similar 
San ae and comparisons have been made which are cer- 
“steading. For the sake of more clearly explaining my 











Tensile strength | 








Grade. per sq. in. Elongation.| Density. 
“A” special (11%) . 90 — 100,000 Ib. | 080%} 7°28 
“A” bronze (10%) .. . 75 — 90,000 Ib. | 4-4 | 769 
“BY. CAM).. 55 — 65,0001. | 20-40% | 8-00 
“co” 4, (58%) .. 86 — 45,000Ib, | 80—40% | 8°87 
“Dp”, (24%) -. . 30— 35,000Ib. | 40-50% | 8-69 
“zy. (Y) .. 25— 30,0001b. | 40—55% | — 





In resistance to compression, A grade—10 per cent.—equals the 
best cast steel, its transverse strenzth or rigidity is about forty times 
greater than ordinary brass—its limit of elasticity equals that of steel 
of the same tensile strength and elongation. 

One of the most valuable properties of these alloys is the fact that 
they are forgeable, and can be worked at a bright red heat as 
easily as wrought iron; all other bronzes are ‘ hot-short.” The 
rolling of sheets, rods, bars and wire, is done ata bright heat, only 
the finishing is done in the cold. A casting of Bgrade—60—65,000 lb. 
oy square inch—with 20 per cent. elongation, when rolled showed 

,000 Ib., with 39 per cent. elongaticn. 

“These alloys retain their strength through a high range of tem- 
perature, a quality most valuable in a metal. Their resistance to 
corrosion to a degree only surpassed by gold and platinum makes 
them invaluable to shipbuilders, marine, hydraulic, and sanitary 
engineers. This quality, combined with their colour, render them 
far superior to ordinary bronze for art metal work and statuary. 
The advent of smokeless powder, with its great corrosive action on 
ordinary gun-metal and steel, is already causing military engineers 
to look round for a material to replace these metals in the artillery 
and small arms of the immediate future, and in the peculiar com- 
bination of properties required, aluminium bronze is unapproach- 
able by any other metal or alloy, and the solution of this question 
will undoubtedly lead to a great demand for these alloys. 

“The aluminium brasses are made by combining the metal with 
copper and zinc, yielding close grain, homogeneous, and remark- 
ably tough alloys. These alloys can be forged hot. Their special 
casting properties, high corrosion resistance, and low specific 
gravities, render them most valuable for hydraulic and engineering 
purposes. A propeller blade can be made of No, 2 brass, at least 
one-third thinner than cast iron, and would be correspondingly 
lighter. The high elastic limit, surpassing that of alloys used 
hitherto for this purpose, would greatly lessen the chance of injury 
to the blades in the event of contact with wreckage, whales, &c., 
at present a frequent source of danger and delay. In these days 
of fast steaming, the weakening of blades by pitting and corrosion 
would be reduced to a minimum if made of aluminium brass. This 
is but one of the very many instances which will readily present 
themselves to the minds of readers who will compare the physical 
data given above with that obtained from other alloys onl metals 
which it will doubtless supersede as its qualities become more 
known. Not only is aluminium valuable in its alloys with copper, 
but it is of service in iron and steel working, giving sound castings 
and increasing the tensile strengths.” 








THE INSTITUTION OF CIVIL ENGINEERS. 





THE annual general meeting of corporate members, “ to receive 
and deliberate upon the report of the Council on the state of the 
Institution, with the annual statement of the accounts, and to 
elect the Council and officers for the ensuing year,” took place on 
Tuesday, the 3rd of June, Sir John Coode, K.C.M.G., the presi- 
dent, being in the chair. 

This meeting was held on the sixty-second anniversary of the 
Incorporation of the Institution by Royal Charter. At that time 
the number of members was 156, and the gross annual receipts 
were £447, At the close of the past financial year the number 
of members was 5872, and the gross receipts for the twelve months 
amounted to £22,478. This increase—thirty-seven-fold in numbers 
and fifty-fold in revenue—sufficiently indicated the position which 
the Institution had taken in connection with the profession it was 
designed to promote, It should always be borne in mind that a 
large rate of increase was by no means desirable. There was no 
object, however, in limiting the numbers, as was the custom in 
some exclusive bodies, for the Institution had always opened— 
and it was hoped always would open—its doors to all engineers who 
had an honest title to be entered on its register; but it refrained 
from augmenting its numbers by the admission of persons who 
were merely attracted'to it for their own advantage. Above all 
things, the Council desired it to be understood that membership in 
the Institution should be a real guarantee of the professional 
standing, and, as far as possible, also of the personal character of 
those on whom it was conferred. For these reasons, the Council 
repeated the recommendation, often previously made, that every 
member should take care not to attach his signature to any propo- 
sition paper, unless fully satisfied as to the truth of the represen- 
tations it contained, and the general eligibility of the candidate. 

During the past year there were élected three honorary members 
—Sir Henry Bessemer, F.R.S., Sir William Thomson, LL.D., 
F.R.8., and General Edward Frome, R.E.—thirty-two members, 
263 associate members, and three associates, while the name of one 
member was restored to the list. On the other hand, 138 names 





had been removed from the register, eighty-seven of which were 
losses by death. Among the latter, the Council recorded with 
regret the names of three honorary members, the King of 
Portugal, Dr. John Percy, F.R.S., and General Edward Frome, 
R.E., who died shortly after his election. The roll of the 
Institution, therefore, showed a net increase of 164, the number 
of members of all classes—irrespective of students—being now 
4903. This represented an increase at the rate of about 34 per 
cent. per annum. Owing to more stringent regulations as to the 
admission of Students, there had been a decrease of twenty in the 
number of that class. The ad had included 156 students, 
and one was restored to the list, while seventy-three had been 
elected associate members and 104 had passed out of the list. 

At the ordinary meetings papers on important constructive 
engineering works had been = and also on many branches of 
mechanical and electrical engineering. It was hoped that some 
branch of metallurgy might have been brought forward, but in that 
hope the Council had been disappointed. It was, however, con- 
fidently believed that the omission would be made géod next 
session. For two of the papers the Institution was indebted to 
Mr. Lyster, member of Council, and to Sir Frederick Bramwell, 
Bart., D.C.L., F.R.S., past president. In conformity with long 
established usage, these communications were not taken into con- 
sideration in the adjudication of the premiums. Telford medals 
and Telford premiums had been awarded to Messrs. John Robin- 
son, C. O. Burge, and F. T. G. Walton; Telford premiums to 
Messrs. 8. W. Barnaby, W. H. Wheeler, James Price, jun., C. 
Hopkinson, H. G. Sheppard, and W. Airy; and the Manby pre- 
mium to Messrs. W. P. James Faweus and E, W. Cowan. For 
papers read at the supplemental meetings of students, a Miller 
scholarship had been awarded to Mr. C. Frewen Jenkin; and 
Miller prizes to Messrs. C. H. Wordingham, A. E. Young, L. A. 
Legros, F. P. Reynolds, J. Hale, and G. H. Sheffield. 

Since the last annual meeting four volumes of ‘‘ Minutes of Pro- 
ceedings” had been issued. The Council trusted that the members 
would continue to contribute to this part of the work of the Insti- 
tution, as being that which was of the greatest permanent 
importance. It was intended, shortly, to issue a pamphlet of about 
sixty pages, enumerating those public educational establishments 
in the British dominions which included special preparation for the 
engineering prefession. 

The abstract of receipts and expenditure showed, on the credit 
side, income £17,677 13s. 10d.; capital—that was admission 
fees and life compositions—£3794 14s.; trust fund receipts, 
£1005 6s. 9d., including the Crampton uest of £500 and the 
Trevithick Memorial donation, £100 0s. 9d.; making a total of 
£22,477 14s. 7d. On the other side of the account the general 
expenditure had been £14,696 6s, 3d., the investments on account 
of capital £6090 19s., and payments or investments of trust funds 
£1049 2s. 4d, At present the Institution investments in Consols, 
Metropolitan Board of Works Stock, and Railway Debenture 
Stocks aggregated £43,500 ; the freeholds of the three contiguous 
houses in Great George-street, £40,000 ; the Whitworth legacy, 
£5400; and Trust Funds, £15,286 0s. 10d., making a total of 
£104,186 Os. 10d. 

In conclusion, the report referred to the visit last summer to 
Eyrope of a representative body of members of the American 
Societies of Civil, Mining, Mechanical, and Electrical Engineers, 
which their Institution had the honour of entertaining for six days. 
Many and various were the means which the Reception Committee 
took to arrange for the amusement and recreation of the visitors. 
On the whole, the visit might be considered to have been a great 
success, and was one full of pleasant memories for the hosts. 

The adoption of the report was moved, seconded, and carried, 
and it was ordered to be printed in the ‘‘ Minutes of Proceedings.” 
Cordial votes of thanks were then passed to the President, to the 
Vice-presidents and other members of the Council, to the auditors, 
to the secretaries and staff, and to the scrutineers. 











SOCIETY OF ENGINEERS. 


PICK’S SYSTEM OF MANUFACTURING SALT IN VACUO. 

AT a meeting of the Society of Engineers, held at the Town Hall, 
Westminster, on Monday evening, June 2nd, 1890, Mr. Henry 
Adams, president, in the chair, a paper was read by Mr. Perry F. 
Nursey, past president, on ‘‘ Pick’s System of Manufacturing Salt 
tn cacuo. 

The author commenced by observing that the manufacture of 
salt was carried on in the present day mainly in the same way as 
it was by our remote ancestors, namely, in oper! evaporating brine 
pans. He then described an ordinary salt plant, and pointed out 
the disadvantages of the system. These included constant expense 
in repairs and renewal of the pans, which scaled and buckled, and, 
at the best, only lasted about three years; heavy cost for fuel, for land 
—the pans covering large areas—and for labour, and the production 
of noxious gases, which were alike deleterioustoanimal and vegetable 
life. The author then proceeded to describe Dr. Pick’s vacuum 
process, which is based on the Rillieux, or triple-effet system. 

r. Pick’s apparatus is made in three duplicate sections, each con- 
sisting of four main parts, namely, the boiling chamber, the 
heating chamber, the collecting chamber, and the filtering 
chamber. The steam used enters the heating chamber of the 
first section and there heats the brine, and the steam given off 
from that brine enters the steam chamber of the second section, 
and heats the brine there. The same process is repeated in the 
third section. The steam generated in the latter section from the 
brine is drawn off by means of a vacuum pump condenser. The 
advantages, as demonstrated by the working of an apparatus 
put up by Mr. Nursey at a salt works in Staffordshire, were 
stated to be a saving in fuel, in labour, in area occupied, and 
the avoidance of the production of deleterious gases. The 
consumption of coal by the pan process is 12cwt. per ton 
of fine white salt. By the new process a saving of 7 cwt. 
of coal per ton is said to be effected where waste or exhaust 
steam is not available. The process was shown to be automatic, 
and to require no skilled labour in carrying it on. With regard 
to space, it was stated that an apparatus consisting of three 
sections, each 24 yards in diameter, will turn out 50 tons of salt 
per day, or 300 tons per week, while a salt pan 12 yards long by 
24 yards wide, exclusive of brickwork, only turns out about 40 tons 
per week. The author pointed out that others had endeavoured 
to apply the vacuum principle to salt-making, but had not suc- 
ceeded in practice. Dr. Pick had succeeded by the simple addition 
to each section of a vacuum filter, which enabled him to utilise 
the advantages of the triple-effet system to the full in salt-making, 
and so to confer a substantial benefit on the salt industry. The 
paper was illustrated by diagrams of the old and new systems, and 
the author exhibited samples of salt made from the same brine, 
and at the same works, under the old and new processes. The 
superiority of the salt produced in cecuo was manifest, both as 
regards fineness and greater density. 








THE new report of the Panama Canal Commission upon 
the traffic to be expected estimates the annual cost of maintaining 
the canal at 5,500,000f., and the administrative expenses at 
1,900,000f., and the cost of transit at 10,000,000f. The yield of 
transit dues is estimated at 12f. 50c. per registered ton during the 
first period of the working of the canal, and the net tonnage of 
the shipping passing through the canal at 4,100,000 tons. The 
report calculates that this figure, notwithstanding the dues of 
12f. 50c., will be reached in four years’ time, after which the ton- 
nage is expected to show an average annual increase of 250,000 
tons, rising to a total of 6,000,000 of tons annually, after the canal 
has been worked for twelve years. At that time the annual net 
receipts, after deducting all expenses, are estimated to exceed 
61,000,000f., to be distributed among future and present sub- 
scribers in the proportion to be determined in the contract to be 
concluded between the new and the old company, 
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ANGLE IRON BEVELLING MACHINE. 





MESSRS. DAVIS AND PRIMROSE, LEITH, ENGINEERS, 
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ANGLE IRON BEVELLING MACHINE. 





Ir is about six years since Messrs. Davis and Primrose, of 
Leith, introduced to the shipbuilding trade a machine for 
bevelling the angle bars used in the construction of the frames 
and stringers of iron ships. Since then they have purchased 
the patent rights of that machine and taken out two patents 
of their own for bevelling machines, in which valuable 
improvements are embodied. Machines of their manufacture 
are now to be found in most of the large shipbuilding yards 
in this country and the Continent, also in the dockyards of 
our own and several foreign Governments. 

The above illustrations show side-views of a bevelling 








machine, according to the latest arrangement of the 
patentees. To make the action of the machine more easily 
understood, we give on the next page two diagrams of the prin- 
cipal rollers. From Fig. 1it will be seen that when it isrequired 
to open out the angle of the bar, or make obtuse angles, one 
web of the bar is held between the drum A—which is 
mounted on the main shaft of the machine—and the conical 
roller C, while the conical roller E supports the heel of the 
bar and prevents it sliding along the drum A, when the 
bevelling roller B is brought into action to press over the 
standing web. The roller B is carried in a frame D, guided 
in quadrants, and to this frame is coupled the connecting 
screw G, which passes through a nut in the eye of the 


% 








a 


e @ | 


hand-wheel F. By turning this hand-wheel the roller B is 
brought over to any desired angle, and the exact angle 


| to which it is pressing over the standing web of the bar is 


indicated on the angle index, the pointer of which is con- 
nected by a light rod with the frame D, as is seen on the side 
view of the machine. The portion of the bar, as regards 
length, that is being bevelled at any moment, is indicated on 
the disc or travel index, seen standing above the angle index. 
The pointer of this index is loose on its spindle, but can be 
fixed to revolve with it by means of a thumb-screw. The 
revolving motion is effected by means of a worm keyed on the 
main shaft, and a train of gearing. Each division on this 
index represents the passage of 4ft. of the bar through the 
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rollers. When the bar is just entering the rollers the pointer 
is placed at zero on the disc index and fixed by the thumb- 


| the furnace at a speed of about 40ft. per minute, the bar is 
| hot enough when delivered on the bevelling blocks to be 


screw, then when 4ft. of the bar has passed the rollers the | turned round to the shape of the mould without reheating. 
The work being done by rollers, the bar has its webs rolled 


' qui 


pointer will have moved to 1 on the index, and when 8ft. of 
the bar has passed the pointer will be at 2, and so on. 








Fig. 2 shows the rollers as adjusted for making bars 


DETAILS OF ANGLE IRON BEVELLING MACHINE. 


te flat, free from hollows and without hammer marks; 





he rough edges of the rivet holes are flattened down, and the 


with acute angles or doing what is termed shut bevelling. | bar finished in a style quite unattainable by hand labour. 


In shipbuilding the section of bar most generally used is L, 
but the machine operates equally well on other sections that 
are occasionally employed, such as rp and The whole 
of the bevelling being done on the bar as it is pulled out of 


The machine is mounted on rails placed in front of the 
furnace, that is, between the furnace mouth and the levelling 
blocks, and is moved along the rails when necessary by means 


of the ratchet lever shown as shipped on the right-hand axle. 





SIR GEORGE BURNS. 





necting us with the cizhteenth century, who so long occupied a 
conspicuous place in the foremost rank of the pioneers of steam 


navigation, died on Monday afternoon at Wemyss House, Wemyss | 
Bay. He was born on December 10th, 1795, and married June 10th, | 
1822, Jane—who died on July Ist, 1877—-daughter of the late James | 
It is now upwards of thirty | 
years since his retirement from active business life, and the achieve- | 
ments of his earlier years are apt to be forgotten in the lapse of | 


Cleland, Esq., LL.D., of Glasgow. 


time, but they well deserve to be held in national remembrance. 


Sir George Burns belonged to a family which has long occupied | 


an honourable position in the West of Scotland. He was a son of 
Dr. Burns, who was minister of the barony parish, in Glasgow, for 


the long periotl of seventy-two years, and who died in 1839, in his | 
Burns was a remarkable man, and the | 


ninety-sixth year. 3 
father of distinguished sons. 


George, the youngest, was born in 
1795. 


His elder brother, Dr. John Burns, F.R.S., was the first 


Professor of Surgery in the University of Glasgow, and was a man | 
Another brother, Allan, | 
was the intimate friend of Sir Astley Cooper, the celebrated | 


of extensive erudition and devoted piety. 


surgeon. He went to St. Petersburg, where he became phy- 
sician to the Empress of Russia, from whom 
valuable presents and honourable distinctions. And 
another brother, James—who subsequently acquired the estate 


of Kilmahew and Cumbernauld—devoted himself with conspi- | 
About the year 1818 | 
George and his brother James entered into partnership = 
In 1824 | 


euous ability to mercantile pursuits. 


commenced business in Glasgow as general merchants. 
they became owners, along with the late Hugh Matthie, of Liver- 
pool, of six sailing vessels trading between that port and Glasgow, 
and in the same year they engaged in steam navigation between 
Glasgow and Belfast. Shortly thereafter they substituted steam 
for sailing vessels in the Glasgow and Liverpool trade, and in 1830 
they amalgamated this concern with that of the Messrs. Maclver, 
of Liverpool. The various trades thus organised comprised branches 
between Glasgow and Liverpool, Belfast, Londonderry, Larne, and 
the West Highlands, but the last-named business was dis) of 
in 1852 to Mr. David Hutcheson, who had long held a responsible 


position in Messrs. Burns’ office, and who was joined by his brother . 
*Brayne, a nephew | 


Mr. Alexander Hutcheson, and by Mr. David 
of Messrs. Burns. While James applied himself to the mercantile 
branch of the business, the direction of the shipping department 
devolved upon George, whose energy and sagacity rendered hi 
well qualified for the onerous duties. Under his able management 
the business gradually developed into a steam shipping concern 
second to none in the world, the fleet, from first to = rey t 


he received | 
still | 


| George Burns, the requisite capital of £270,000 had been sub- 


| seribed for, and he was enabled to tender to the Admiralty a most 
Sir GeorcE Burns, one of the few remaining human links con- 


eligible offer for the conveyance of her Majesty’s mails once a 
fortnight between Liverpool and Halifax and Boston. 
for a- period of seven years was concluded between 
Majesty’s Government ond the newly-formed corporation, on 
whose behalf it was signed by Samuel Cunard, George Burns, 
and David Maclver—three names h forth indissolubly con- 
nected with the success of the famous concern now known as 
the Cunard Line. Immediately after the contract had been 
fixed the three managing partners set about the fulfilment of 
| the conditions imposed upon them, Mr. Cunard, who afterwards 
was created a baronet, making London his head-quarters, while 
Mr. George Burns remained at the seat of government in Glasgow, 
frequently, however, paying prolonged visits to London in connec- 
tion with Admiralty and Treasury negotiations, and Mr. David 
Maclver returned to Liverpool to superintend the practical working 
of the steamers, and was ultimately succeeded by his brother 
Charles, who for many years vigorously conducted the affairs of 
the Cunard Company at Liverpool. 

The first four steamships provided by the Cunard Company, or, 
as it was then formally entitled, the British and North American 
Royal Mail Steam Packet Company, were the Britannia, Acadia, 
Caledonia, and Columbia, all wooden idle-wheel vessels, 
built respectively on the Clyde, in 1840, by R. Duncan, 
J. Wood, C. Wood, and R, Steel, and supplied with common 
side-lever engines by Robert Napier. The Britannia, which 
was the pioneer vessel of the fleet, measured 207ft. long by 
34ft. din. broad by 22ft. 6in. deep, with a tonnage burden of 1154, 
and an indicated horse-power of 740. Her cargo capacity was 





| 225 tons, and she was fitted for the accommodation of 115 cabin 


| passengers, but no steerage: 
| those of the Britannia, while their dimensions and be 


. The horse-power and passenger and 
cargo accommodation of the other three ships were identical —_ 
on 
varied very slightly from hers, Their average speed was 8 ian, 
on a coal consumption of thirty-eight tons per day. All of them 
were specially adapted for the transport of troops and stores in 
time of war, and their general equipment was in every respect as 
complete as thelight of thetimessuggested. From thevery beginning 
the company distinguished itself for that care and discrimination in 
the selection of its officers and crews for which it is still remarkable. 
e inauguration of the mail service took place when the Britannia 
sailed upon her maiden voyage from Liverpool, on Friday, July 
4th, 1840. It arrived safely at Boston, after what was then con- 


him | sidered a rapid passage of fourteen days eight hours. To testify 


| 


their full appreciation of the benefits to be derived by the establish- 
ment of the new service, the citizens of Boston celebrated the 





ing upwards of seven millions of money. 


—who at that time were invested with the arrangement of postal 
contracts—had been content to commit her Majesty’s mails for 


| gave practical proof that the good will expressed at this time was 
Up to the year 1838 the Lords Commissioners of the Admiralty | - 
| under the influence of mere excitement, for when the 


with a public banquet. And, later on, Boston merchants 
not of that evanescent character which is sometimes produced 
ritannia 
was icebound in Boston Harbour, in February, 1844, they liberated 


America to the uncertain mercies of sailing vessels, bearing the | her by cutting a canal through the ice seven miles long and 100ft. 


somewhat unpromising designation of ‘‘ coffin brigs.” Early in the 
spring of that year the success of the wooden dle-wheel 


wide at their own ex 


mse. 
The original shareholders were by degrees bought out by the 


steamer Great Western, sailing between Bristol and New York, so | founders until the whole concern became vested exclusively in the 


impressed the Government with the obvious superiority of steam- 


three families of Cunard, Burns, and MacIver. The management 


ships over sailing vessels as a faster and more certain means of | at Glasgow remained long under the guidance of Mr. George Burns, 


transit for postal matter, that they forthwith issued circulars broad- 


cast, inviting tenders for the future conveyance of the American | 


mails by steam vessels. One of these circulars found its way into 
the hands of Samuel Cunard, a prominent merchant of Halifax, 
Nova Scotia, agent there for the t India Company, a man of 
eng eege | intelligence, great energy, and strong determination. 

he idea of starting a line of steamers to connect the two countries 
had occurred to his mind as early as 1830, and he immediately 
recognised that here was a golden opportunity to carry out his 
project under the auspices of the British Government. Being 
unable to raise the n capital in Halifax, he proceeded 
without delay to London, in the hope of enlisting the sympathies 
and financial support of merchants there, but, meeting with scant 
encouragement, he went to Glasgow, armed with a letter of intro- 
duction from Mr. Melvill, secretary to the East India Company, to 
Mr. Robert Napier, the eminent Clyde shipbuilder and engineer, 
who received him most cordially. 

Robert Napier knew George Burns well, as he had engined most 
of the City of Glasgow Steam Packet Company’s vessels running 
between Glasgow and Liverpool—the company with which the firm 
of G. and J. Burns had become united. Mr. Donaldson, who 
represented that company, was now a firm friend of George Burns, 
and it wus to Donaldson that Robert Napier first took Samuel 
Cunard ; and when Cunard broached the subject of doing something 
to get up a concern for carrying the North American mails, 
Donaldson said to him that he never did anything without con- 
sulting a friend of his—meaning George Burns—and he took 
Cunard down to Mr. Burns’s office and introduced him, and left 
the two together. After a month’s negotiation a company was 
formed, with £100 shares, and, having secured the valuable 
co-operation of two such men as George Burns and Robert 
Napier, Mr. Cunard found his chief difficulty was overcome, for 
within a few days, entirely through the instrumentality of Mr. 





whose firm bore the style of G. and J. Burns, and on his retire- 
ment into private life some thirty years ago his mantle fell upon 
his eldest son, Mr. John Burns, of Castle Wemyss, who 
ever since been identified with the control of the company’s 
affairs. In 1878 the interests of the partners were con- 
solidated by registering the company under the Limited 
Liability Acts. Accordingly a joint-stock company was formed 
with a capital of £2,000,000, of which £1,200,000 was issued an 
taken by the families of Cunard, Burns, and McIver as part pay- 
ment for the property and business transferred by them to the 
limited company. No shares were, however, offered to the public 
until] 1880, when a prospectus was sent forth stating that ‘the 
growing wants of the company’s Transatlantic trade demanded the 
acquisition of additionalsteamships of great size and power, involv- 
ing a cost for construction which might best be met by a large public 
company,” and intimating that it was then proposed to issue the 
balance of the capital. The available shares were rapidly subscribed 
for—the representatives of the three founders retaining a ver 
large financial stake in the concern, The directors entrusted with 
the government of the reconstituted corporation comprised men of 
the highest standing and business qualifications, whilst Mr. John 
Burns was elected chairman of the board. 

Sir George Burns married, in 1822, the eldest daughter of the 
late Dr. Cleland, of Glasgow. By his wife Sir George Burns had 
seven children, of whom there survive only two sons, John Burns, 
and James Cleland Burns, the latter also being connected with the 
Cunard Company as a director. Soon after his retirement from 
business, Mr. George Burns purchased the estate of Wemyss Bay, 
and spent the closing years of his life at Wemyss House. Up to 
the last he could read and write without the aid of spectacles. He 
was accustomed until lately to employ many hours of each day in 
the study of scientific and religious works, and’ he took a lively 
interest in the doings of the world around him, retaining in his 


A contract 
her 


Ss 
ancial arrangements Fl 
2 


a ~— the ee of his fin 
requently astonishing those immediate] th ht 

his unfailing memory, and the unerring _ Racers By, h him by 
Sir George Burns was created a baronet of the United R, Ment, 
vag 1889, and is succeeded in the title and estate of W. ‘ngdom in 
by his eldest son, Mr. John Burns, of Castle Wemyss,—7, mss Bay 
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INSTITUTE OF MARINE ENGINEERS 


A MEETING of the Institute of Marine Engi : 
Tuesday evening, 20th May, presided over by Mr Wee nat on 
when Mr. R. E, Crompton read the second portion of his — 
“* Electrical Engineering,” illustrated by a series of di —— on 
specimens of most of the smaller details of the machine. © —— 
Mr. Crompton continued the subject from the point at whi ch 
left off the previous evening. Referring to the objections ae 
most engineers have to high-speed engines as compared with “ 
older type of slow-speed engine, he pointed out that, althou h : 4 
latter engine was most desired as being most familiar, it rar he 
a much more expensive dynamo to obtain the same result as = 
a high-speed engine, in connection with which he said rte 
course any means of producing mechanical energy js useful Aa 
driving dynamo machines. Setting aside the most important the 
steam engine, we have a choice of gas, hot air, petroleum, g : 
hydraulic engines, worked by high-pressure water, and where aml 
water power is available, the various forms of water-whecls a 
turbines, but for the present he proposed to speak only of drivi 
by means of steam engines. The principal requirements ina stent 
engine intended for driving electric light machinery were first, it 
must be economical of steam; secondly, it must not oceupy mu h 
space; thirdly, it must be free from vibration, and silent F 
running ; fourthly, it must govern well; fifthly, it must not only to 
at anumber of revolutions per minute, but also run with regularity 
of s throughout each revolution. ii 
e divided the steam engines used for driving dynamos into 
two classes—first, the older class, which are coupled to the 


dy’ 
by. some form of gearing, whether tooth, frictional, rope & tak 
driving, so that the armatures of the dynamos can run at a much 


higher number of revolutions than the crank shaft of the engine: 
and, secondly, those engines which are used for direct driving, that 
is to say, the spindle of the armature of the dynamo and the crank 
shaft of the engine are arranged in one line, and are coupled to 
one another, metal to metal, the former class being used for the 
smaller installations, chietly on account of the lower price of the 
dynamos. It was also explained that if the same output and the 
same efficiency be required, if two dynamos run at different speeds 
the cost of the dynamo will be nearly inversely as the speed, i.e., the 
ten-unit dynamo of 90 per cent. efficiency that runs at 800 revolutions 
will cost very little more than one-half of one giving the same out- 
put and the same efficiency at 400 revolutions. In concluding that 
portion of his paper referring to the generation of electrical energy 
the Edison-Swan lamp was described and the process of manufac. 
ture explained ; then the arc lamp in its simple form, and the 
beautifully-designed mechanism for the automatic adjustment of 
the arc lamp, made by Mr. Crompton’s own firm. In connection 
with the shi lighting, it was mentioned that the two systems of 
single and double wiring had each strong advocates, and that at 
one time the single wire system was used on land for houses, but it 
has been forbidden by the Post-office, by the Board of Trade, and 
other authorities, on account of the supposed influence with the 
operations of the electric telegraph, whether rightly so or not 
remained to be seen. The paper concluded with explanations as 
to the use of safety fuses, and their importance in the economy of 
the whole system of electric lighting. The discussion was entered 
into by Messrs. J. McFarlane Gray, Rowe, Storrar, Adamson, and 
others, in the course of which a sample specimen of wire was 
exhibited, as an illustration of the style in which some installations 
are conducted and fitted, involving a very great amount of annoy- 
ance, and at times of danger. One case was cited where, in a ship 
carrying petroleum, a fire was caused through the installation 
being damaged, and moisture reaching the wire, which was then 
eaten through by the action, and the ends of the broken wire 
generating sufficient heat to cause ignition. 





At the meeting on Tuesday, 27th May, presided over by Mr, G, 
W. Manuel, Mr. b. G. Hoey read an interesting paper on ‘‘ Ventila- 
tion,” preliminary to which he explained the principles by whichall 
inhabited interiors, including saloons, cabins, berths, engine-rooms, 
stokeholds, &c., of steamships, as well as the compartments of 
railway carriages, may be thoroughly ventilated, wholly free from 
currents or draughts, and the principles by which such effectual 
ventilation is regulated and controlled, which are universally 
operative. The paper went on to deal with the fundamental 
—— which underlie a true and perfect system of ventilation, 
and after dealing with a compiled series of statistics bearing upon 
the want of ventilation in the dwelling-houses of the poorest in the 
poorer districts of city life, Mr. Hoey went on to say that such 
atmospheric pollution is easily preventable, and that all this excess 
of human misery and suffering may be brought to a speedy end. 
The laws which govern the denser fluid, water, and the rarer fluid, 
air, differ in respect of their density and rarity, but coincide in 
respect of their fluidity, and one law to which all fluids are subject, 
whether that filling the room in which they were then assembled or 
that in the bed of the ocean or in the tiniest tea-cup, is that the 
portion of the fluid which is rarest and lightest is found at the top, 
that which is densest and heaviest at the bottom ; and where from 
any cause the operation of this law is disturbed, whether by rarer 
and lighter fluid being produced or admitted at the bottom, 
heavier and denser fluid at the top, this irregularity will at onco 
correct itself by the sy? fluid rising or the heavier fluid falling 
to its proper level. Mr. Hoey pi ed to apply this law and 
the manner in which it acts at the level at which we dwell, and 
more especially its action on the atmosphere of our dwellings, 
whether on laid ur sea. . 
In concluding his paper, Mr. Hoey pointed out that the two chief 
essential points in the needful arrangement for the admission of 
the fresh outer air were: (1) that it must be admitted at a low 
level, where it will mingle with the purest and coolest air already 
in the room and yield its oxygen uncontaminated for the respira- 
tion of the occupants ; (2) that it must be admitted wholly free 
from impinging currents or draughts. These two essentials are 
very simply and effectively attained by preventing the immediate 
direct entrance of the air from the outside into the room and 
causing it first to fill a reservoir or receiver, and whether it may be 
introduced into this reservoir by a direct communication from the 
outside at that level, or brought down to that point by ducts from 
a higher level, as may be most suitable in differing circumstances, 
it is at its entrance to the reservoir baffled and sent in in a lateral 
direction, by which means it loses its initial velocity of entrance. 
spreads itself slowly over the interior of the reservoir, gently pre- 
colates through i le interstices in a grating, wire-gauze, 
or other perforated fitting on the top, which is about 3ft. from 
the floor and insensibly permeates the atmosphere of the room by 
imperceptible diffusion, at the low level at which it immediately 
yields an abundant supply of oxygen to be breathed by the 
inmates, The air admitted in summer may be cooled by means 
of a frigorific mixture, inexpensive as to cost and vastly more 
powerful than ice in its action, contained in a vessel in the inlets 
or ducts, 7 which means the entering air passes over, beneath, 
and around the refrigerator before entering the reservoir, while in 


ab 





winter the air may be warmed by a heating surface of pipes fitted 
in the reservoir. 7 

The discussion which followed the paper was of a very lively 
character, and was entered into with much relish by those present, 
Messrs, J. McF. Gray, G. W. Manuel, W. W. Wilson, Rh. Bruce, 
Captain Blackmore, Captain Froude, and others taking part. 


The 





meeting was brought to a close with the usual vote of thanks. 
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—— 
RAILWAY MATTERS. 


Tar Transvaal Volksraad has passed a resolution, 
Jmost unanimously, empowering the Government to construct at 
almos railway from Pretoria to the Vaal river, in continuation of 
TS cece Bay Railway. This includes a line from Pretoria to 
the annesbure. A crowded gallery cheered the resolution most 


heartily. 7 : 

Coat has been discovered on the Bengal-Nagpur Rail- 
ay. The discovery was made by workmen who were digging the 
k vundations of a bridge over thé small river Eb in Chota-Nagpore. 
Indian Engineering says, “the seam is 5ft. thick, and only 24ft. 
from the surface, while the quality is reported better than that of 
Warora coal.” 

Tur opening of the Forth Bridge and Glenfarg route, 
to passenger traffic, took place on Monday, buf not without some 
disorganisation of the train service. This, however, will no doubt 
be overcome in a very few days. : The changes involved alterations 
in the time and making up of sixty trains added to the 400 pre- 
yiously in or out of Waverley station. 


Ix a report on a collision which occurred on April 20th, 
at Raynes Park station, on the London and South-Western Rail- 
way Major Marindin says the collision, which was due to a series 
of jnishaps and blunders, ‘shows the value of dise signals at cross- 
over mn for shunting operations, even when close to a signal box, 
for with a proper system of interlocking the points must be pro- 
perly set before a signal is given for a train to cross, which is not 
the case when hand signalling is made use of.” 


On the 3rd of May a severe dust-storm, accompanied 
with rain and hail, passed over Gwalior, and set in motion nine 
empty passenger carriages on the siding of the Gwalior station. 
‘They were blown two miles to Morar, where they collided with a 
standing ballast train as to start for Gwalior. Six of the 
carriages were smashed, while the engine of the ballast train was 
injured, though not disabled. Two men in the ballast train were 
killed, and a few others received slight wounds. 


On Friday last a train on a railway connecting San 
Francisco with Oakland ran into an open drawbridge, and the 
engine, tender, and first-class carriage crashed through thestructure 
and were precipitated into the water. According to the latest 
accounts the number killed is thirteen, many of the passengers 
being injured. Just before the accident, which occurred on the 
Oakland side of the river, a yacht had passed through the draw- 
bridge, and the driver of the train, which was rounding a curve at 
a high speed, did not see that the bridge was open, and that the 
signal was against him. Evidently the signal arrangements 
are bad if a driver cannot see them until he has rounded this 
curve, 


On Wednesday the opening took place of the new cog- 
wheel railway running from Capo di Lago, at the Italian end of Lake 
Lugano, tothe summit of Monte Generoso. The project has been 
carried out mostly with Italian capital. A féte, organised by the com- 
any to celebrate the opening, was favoured with splendid weather. 
When all the works have beén completed, the journey to the 
summit, which is 5560ft. above the sea-level, will be accomplished 
in about an hour. The length of the line is about 9000 a, and 
the gradient varies from 20 to 22in 100. Fine views were ob- 
tained, that from the summit embracing all the North Italian 
lakes, the Alpine peaks to the north, and Milan and Turin to the 
south, 


A CORRESPONDENT of a German paper says that of all 
institutions in Italy railroads have been least developed, falling 
behind the standard set in any of the European countries, not only 
as regards comfort and , but also safety and systematic 
management. The fitting up of the passenger cars is very poor, 
which is true even of the first-class cars, As a consequence of the 
scarcity of cars the trains are overcrowded, and the return of roll- 
ing stock of other railroad companies is frequently delayed for long 
periods. There are frequent accidents, many of which are due to 
the extensive use of single tracks. Even those roads having the 
heaviest traffic have double tracks only for short distances. The 
personnel is said to be small in number and poor in quality, being 
very poorly paid, 


Tue record of train accidents on the United States 
railways in April includes 64 collisions, 67 derailments, and 4 other 
accidents—a total of 135 accidents, in which 15 persons were killed 
and 140 injured, Thess accidents are classified by the Railroad 
Gazette as follows :—Collisions—rear, 27 ; butting, 24; crossing and 
miscellaneous, 13; total, 64. Sivelments—tettnn rail, 2; defec- 
tive switch, 6; defective joint, 1; broken wheel, 3; broken axle, 
4; broken truck, 1; fall of brake beam, 1 ; misplaced switch, 3; 
runaway train, 3; cattle on track, 5; hout, 2; landslide, 2 ; 
accidental obstruction, 2; purpcesely misplaced switch, 1; unex- 
plained, 31 ; total, 67. Other ident iscell , 4. Total 
number of accidents, 135. Derailments are thus 50 per cent. of 
= ae and of thes no less than 46 per cent, are unex- 
plained, 


‘Tae week before last the Grand Trunk Railway Com- 

ny, of Canada, commenced running trains over the old line, near 

undas, through what is known as the land slide. It will be 
remembered that this immense slide took ee in May, 1886, and 
put a stop to traffic for several days, until a new track was laid 
around it. The slide came down the mountain side and covered 
the track at one point to the depth of’ about 70ft., and at other 
ogy it carried the track southward down the mountain side. 

e Railroad Gazette says:—‘‘ Rails were bent like straws before 
the mass of earth, which brought rock, standing trees, &c., with it. 
The mass was allowed to stand until about a year ago, when a force 
of men was put at work to cut a way through it. In 1857 a similar 
slide, about 200 yards wide, occurred about ene and a-half miles 
further east than the one referred to, which lifted the track with 
it, forming a long curve, but it did not obstruct traffic, as the line 
was left nearly in its place on the slide. It took about a year to 
straighten out the line and remove dangerous material. e cost 
of the cut through the 1886 slide will be very large.” 


Rapp progress is being made with the seventeen miles 
of ship railway across the Chignecto Isthmus, which separates the 
waters of the Northumberland Straits from the Bay of Fundy. 
The line has been formed for fourteen miles of the total length of 
seventeen miles, It is straight and mostly level, with only a few 
maximum gradients of 10ft. to the mile in its entire length. All 
the rails have been delivered ; they are 1101b. to the yard. There 
will be two tracks, of standard gauge. The cradle on which — 
are to be transported will project over the tracks, being 40ft. wide. 
All the hydraulic machinery has been manufactured, most of it is 
already on the ground, and all is about ready for erection as soon 
as the — of the lifting docks is completed. The docks at 
either end will cost quite as much as the railroad itself. In trans- 
ferring a ship to dry land, the gridiron, on which the cradle is set, 
is sunk, the vessel is placed over it, and the cradle raised till the 
yessel touches the keel blocks. Then the bridge blocks are moved 
into oie, the ship secured, and the dock, with its burden, is 
raised to the level of the tracks, By hydraulic machinery the 
cradle, which is mounted on car wheels, is next moved on to the 
railroad, and the ship ison dry land. The transfer by railroad is 
to be accomplished by two —— locomotives, and when the 
other side is reached the cradle is run on the floating dock, which 
1s submerged till the ship floats. It is calculated that the raising 
and transfer over the seventeen miles can be done in two hours, 
While the distance saved by the overland trip is about 500 miles. 


ih expected that the railroad will be finished some time next 











NOTES AND MEMORANDA. 


THE total quantity of eoal produced in the United 
Kingdom in 1889 was 176,916,724 tons, which is an increase of 
6,281,505 tons on the production of the previous year. 


In London last week the annual death-rate per 1000 
from all causes, which had gradually declined in the seven preced- 
ing weeks from 191 to 17:1, further fell to 16:1, this rate being the 
lowest recorded this year. 


THE total quantity of pig iron produced in the United 
Kingdom in 1889 was 8,245,336 tons, which is an increase of 346,702 
tons on the production of the previous year, and an increase of 
803,409 tons on the output of 1887. 


Tue deaths registered last week in twenty-eight great 

towns of England and Wales corresponded to an annual rate of 17°8 

r 1000 of their aggregate papelilion, which is estimated at 
715,559 persons in the middle of this year. 


TuE relative proportions of the supplies of water to 
London during April from the various sources were as follows :— 
From the Thames, 50°06 per cent.; from the Lee, 36°53 per cent.; 
from springs and wells, 13°20 per cent.; from ponds, 0°21 per cent. 


At the end of 1889, the quantity of pig iron of all kinds 
in stock in the United Kingdom, including both makers and public 
stores, was 1,951,443 tons, being a decrease of 637,265 tons on the 
quantity in stock at the end of the previous year, and a decrease 
of 827,241 tons on the quantity at the end of 1887, 


Pure cellulose gives traces of sugar at the ordinary 
ressure, At higher pressures the quantity of sugar increases, 
ut at —_ atmospheres it is converted into hydrocellulose. 

Wood is attacked by water at the ordinary pressure, but the action 
reaches its maximum at five atmospheres, when beech-wood loses 
26°7 per cent. of its weight, of which 11 per cent. becomes sugar. 
There are also produced dextrines, precipitable by alcohol. 


THE average daily supply delivered from the Thames 
to London during April last was 83,020,393 gallons; from the 
Lee, 60,584,430 gallons; from springs and wells, 21,879,931 gallons; 
from ponds at Hampstead and Highgate, 346,609 gallons. The 
last is used for non-domestic purposes only. The daily total was, 
therefore, 165,831,363 gallons for a population aggregating 
5,644,943, representing a daily consumption per head of 29°37 
gallons for all purposes. 


THE results of the Spanish census of 1887 are now 
being made known. The total population was 17,550,216, or an 
increase of 951,801 since the census of 1877, or 0°54 per cent. per 
annum. Between 1860 and 1877 the annual increase was only 
0°35 per cent., and the greater increase in the last decade is attni- 
buted not only to the absence of political turmoil, but also to the 
better hygienic conditions of the larger towns. The increase in 
population was lowest in those provinces which are poor and ill- 
provided with communication, such as Soria, Teruel, and Almeria, 
while it was greatest in Huelva and Biscaya. 


THE gearing of the electrically-driven cars is found to 
give a good deal of trouble by wear in the United States, and the 
American Electrical Engineer gives an account of the result of 
wear of wheels running with pinions built up of alternate layers of 
steel and fibre. This gearing runs quietly, but the steel and fibre 
do not wear equally, and the result is that the cogs of both pinion 
and wheel are both worn into steps, although in some cases a large 
mileage is credited to them. In another form the discs of steel 
are placed at an angle, the end pieces being circular wedges, thus 
preventing the step wearing to some extent, at least. The gear 
question for these electrical motors is not yet handled properly. 


In Saxony and in the other States of the Empire, with 
the exception of Saxe Meiningen, about one-half of all the forests 
are State or communal property, considering the possessions of the 
Crown as a species of State property ; and these are all subject to 
a well-regulated permanent administration and supervision under 
State control, while the older forests in many of the States are not 
under any public control, It is stated that there are 9,100,000 
hectares—22,487,400 acres—of coniferous, and 4,800,000 hectares 
—11,800,000 acres—of foliaceous trees in Germany. Of the coni- 
ferous trees, it is stated that a greater part are on a soil adapted 
only to such growth, and on which nothing else can be cultivated. 
Of the coniferous trees, 3,060,000 hectares—7,413,000 acres—are of 
the fir kind, and 6,000,000 hectares—14,826,800 acres—pines. The 
greater part of the pines are in the mountains, preponderating in 
the Hartz mountains, the Riesengebirge, the Erzgebirge, in the 
Thuringian forests, in the Verm, in the Vosges mountains, in the 
Black ‘Forest, in the so-called Bavarian Alps, in the Bavarian 
Forest, and in the Franconian, Jura, -and Fichtel mountains. The 
pines are mostly on level tracts, and more than half of them are 
on soil unfit for the successful cultivation of useful timber. The 
aoe hectares of foliaceous trees are principally made up of 

es, 


Tue following directions for making a simple storage 
battery may interest some of our younger readers, and are due to 
the Journal of the Telegraph :—Get two half-round porous cups, 
and a round glass jar large enough for the two porous cups to 
stand in upright. Get two plates of sheet lead jin. thick, wide 
enough to fit the half-round side of the porous cups, and dee 
enough to come an inch or so above the top edge of the cups an 
jar. Soldera stout copper wire or a binding screw to each lead plate 
at the top. Place the lead plates in the cups, and fill the cups 
nearly full with a paste made of red lead mixed with a solution of 
sulphate of soda, thin enough to run like acement. The glass jar 
containing the two cups should be filled to within jin. of top of 
the cups with sulphuric acid and water, about one part of acid to 
eight of water. The plates should be marked, so that, in 
charging, the currents may be sent in the right direction. The 
cell may be charged by attaching it to a series of a dozen sulphate 
of copper cells for twenty-four hours, or from a dynamo. A 
wooden cover may be fitted to the glass jar, and evaporation of 
the fluid should replenished by adding water. Two or more 
cells of this battery will work small motors, lamps, and induction 
coils; and if thoroughly charged, will retain a large volume of 
electricity for a considerable time. After once being well charged, 
four to six cells of sulphate of copper battery will re-charge it. 


Since the passing of the Act of 1883, patent appli- 
cations have almost continuously risen in number year by year. 
The number of applications for patents in 1889 was 21,008. The 
number in 1884 was 17,110, and in 1888, 19,103 ; so that in the 
single year the number has increased by nearly 10 per cent. The 
number of applications from the United Kingdom was as follows :— 
England and Wales, 14,598; Scotland, 1030; Ireland, 362; 
Channel Islands, 22; Isle of Man, 7—or a total of 16,019. The 
total number from British Colonies and Possessions was 343, of 
which Canada takes the largest number—100 ; from Europe, 2729, 
of which Germany, 1336, and France 677 ; from Asia, 26 ; from 
Africa, 15; from America, 1875, of which the United States 1857 ; 
and the Sandwich Islands, 1. i year the State of Mexico 
joined, and that of San Domingo withdrew from the Union. The 
number of readers ie, the Patent-office library during the 
year amounted to 88,166. The balance-sheet shows that the 
receipts from patent fees were £151,794 4s. 4d.; from designs fees, 
£4833 8s.; from trade marks fees, £9905 18s. 8d.; while the sale 
of publications brought £6287 7s. 6d.—a total of £172,820 18s. 6d. 
The expenses amounted to £79,286 9s. 9d., of which the two chief 
items were £49,086 Os. lld. for salaries—all the particulars of 
which are givén in an appendix—and £18,200 paid to Messrs. 
Darling and Son and other firms for printing and lithographing. 
The surplus for the year was £93,534 &s, 9d. 





MISCELLANEA, 


Messrs. Witcock anp Jones, of Rotherham, have 
appointed Messrs. Herbert Cresswell and Co., Leadenhall-chambers, 
their London agents. 


Messrs. Ewen anp Co., Walbrook, have been recently 
appointed the London agents of Messrs. Charlesworth, Hall and 
Co., electrical engineers, of Oldham. 


Messrs. Fraser AND Fraser, Bromley-by-Bow, 
announce that Mr. George Coleman Fraser has purchased the 
interest of Mr. J. H. Fraser in their firm, and that they have 
taken into partnership Mr. Sydney Ponler Fraser. 


In the annual report of the Inspector of Mines in 
Devon and Cornwall it is stated that amongst the several lodes 
which have shown a marked improvement, the most important is 
that being worked at the Carn Brea mine. Dolcoath mine adit, 
although sunk to a depth of over 400 fathoms, still continues to 
make large returns, and the lode at this great depth shows no sign 
of decreasing in value. 


On Friday evening last the annual dinner of the past 
and present pupils and friends of the Messrs. Crompton and Co. 
took place at the Café Royal, the number present being over 100. 
Amongst them were many of those best known in electrical engineer- 
ing circles, Mr. Crompton being in the chair, and making several very 
original semi-technical speeches, which were well received. It was 
noticeable that among those present were several prominent 
officials of other electrical engineering companies; electrical 
engineering firms having overcome the old reluctance to speak in 
each other’s company for fear of conveying valuable information. 


In striking illustration of the need of that scheme for 
the improvement of the Thames at Richmond, which we described 
in our last issue, the following statement is published by a Surrey 
contemporary :—‘“‘ A singular scene was enacted in the bed of the 
river on Tuesday—of last week—when eleven watermen played a 
cricket match with eleven fishermen at low water—or, rather, no 
water—between the bridge and the ‘tight little island’ which 
has just been rescued from the invading hordes of Twickenham. 
It only wanted the House of Lords’ Committee and one or two 
conservators to be present as spectators and all further opposition 
to the lock Bill would have ignominiously a A few years 
ago a similar match was played off Eel Pie Island, which at that 
time threatened to become dry land altogether. The dredging has 
at last given us a deep channel between Richmond and Twicken- 
ham, it has also had the effect of leaving more mud exposed at 
low tide.” 


Tue Walton Local Board have just completed an en- 
largement in their sewage system. The present 24in. outfall has 
been increased to 4ft. 6in. by 3ft. 6in., a length of 2930 yards, also 
a length of 1100 yards of 3ft. 2in. cast iron pipes has been laid in 
addition to the present 18in. pipes. At the sewage farm, a small 
portion abutting the river Allt has been set aside for intermittent 
filtration. A large tank has been built of concrete and faced with 
blue Staffordshire bricks, 100ft. by 102ft., containing, with the 
present tank, over 700,000 gallons, so that the whole of the sewage 
received between 6 p.m. and 6 a.m. next day may be stored for 
distribution at the latter hour. In case of flood, overflows are pro- 
vided, running direct to the filtration beds. To prevent flooding 
of cellars, an intercepting sewer has been constructed about one 
mile in length, varying in size from 3ft. by 2ft. to 3ft. 6in. by 
2ft. 8in. The scheme has cost nearly £20,000, and has been 
carried out by Mr W. Hope, Earle-street, Liverpool, under the 
direction of the engineer, Mr. 8. Middlebrook. 


Tue death was announced on the 25th ult. of Mr. David 
Rollo, of the well-known firm of Messrs. David Rollo and Sons, 
engineers, of Live’ 1. Mr. David Rollo was born in Glasgow in 
1820, and he sta life there as a draughtsman in the firm of 
Messrs. J. and G. Thompson, marine engineers and boilermakers. 
He afterwards became manager with them, and remained in Glas- 
gow until the year 1854, when he came to Liverpool to take up 
the ition of manager to the firm of Messrs. J. Jack and Co., 
which he afterwards joined as a partner. This period was one of 
great oe in marine engineering, for the transition from 
paddle wheels to the screw as a means of motive power was then 
in progress, and, thanks very largely to his inventive genius, the 
firm took a leading position in the development of the steamship 
trade, not only of Liverpool, but also throughout the whole mari- 
time world. In the year 1877 the deceased retired from the part- 
nership with the Messrs. Jack and Co., and founded the firm of 
Messrs. David Rollo and Sons, taking his two sons into partner- 
ship. 


Tue Secretary of the Navy has accepted the dynamite 
cruiser Vesuvius. The recent trial of her machinery developed an 
average of 3838 indicated horse-power, or 638 over the contract 
requirement. The Department will now consider the question of 
payments to the contractors for the vessel. There is still retained 
about 130,000 dols. of the contract money, of which about 
50,000 dols. is estimated to be due the Government as penalties 
for non-completion within the correct time. The detail for the 
Vesuvius will be made up in a few days. Lieut. Schroder, her 
commanding officer, is at present the only officer assigned to her. 
It has been reported, says the United States Army aud Nary 
Journal, that officers are strongly adverse to serving upon her on 
account of the danger incident to the use of high explosives in her 
pneumatic guns ; but we are informed that such is not the case, as 
quite a number have applied for assignment to her. It is expected 
that she will be stationed in the vicinity of Newport during the 
present summer. This, if true, will doubtless make her a popular 
vessel with those in search of duty. We understand that the 
Department has about abandoned the idea of using dynamite in 
the guns. Gun cotton, or probably Emmonsite if experiments 
justify it, will be used. 


Tue Committee appointed by the City of London 
Corporation to inquire into the water supply of the City and 
Metropolis held its second sitting at Guildhall on Wednesday, Sir 
W. Guyer Hunter, M.P. presiding. Mr. Benjamin Scott, the City 
Chamberlain, submitted details, supplied by the various water 
companies, principally with regard to their new issues of capital 
during the last few years. 1t was estimated by Mr. E. J. Smith, a 
witness before the Select Committee of the House of Commons in 
1880, at £33,180,836, and during the past ten years great changes 
had taken place. The nominal capital in the year 1880 was 
£12,256,430. Neither the Corporation nor the Metropolitan Board 
of Works agreed with Mr. Smith’s estimate at the time. The 
rateable value was going down in the County Council district, but 
the companies supplied an enormous area beyond, and there the 
rateable value was going up. Mr. Henry Blake, chief clerk to 
the Commissioners of Sewers, produced a return showing the 
assessable value of the City of London for the past fifty years. In 
1840 the value was £824,539 ; 1850, £1,051,446: 1860, £1,280,591 ; 
1870, £2,159,128 ; 1880, £3,268,078; 1888, £3,796,449; 1889, 
£3,822,571 ; and 1890, £3,845,995. Witness gave a number of 
instances in which the water rates had been enormously increased 
during the past six or seven years, in some cases as much as 100 
or 150 per cent. The supply he thought ought to be regulated by 
meter, and paid for according to the quantity used ; but it was 
admitted that there would have to be a minimum, or it would not 
pay the poorer companies. Mr. G. P. Goldney, Remembrancer to 
the Corporation, said the great increase in the rateable value of 
London might be dated from 1847, and it had gone on ever since. 
He did not believe that when the Metropolis Valuation Act was 

ad it was ever contemplated that that measure might be taken 
advantage of so largely to increase the water rate. The Committee 
adjourned to Monday next. 
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TECHNICAL EDUCATION. 
(To the Editor of The Engineer.) 

Sir,—Can any reader tell me the names of schools in the country—not 
in large towns—where boys can receive efficient instruction in the rudi- 
ments of engineering ? 

I know that there are certain great public schools which profess to have 
engineering and science forms, but the fees are too high for men of 
moderate means, PATER. 

Nottingham, June 4th. 
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ns MEETINGS NEXT WEEE. 
ineClETY OF ARTS.—Thursday, June 12th, at 5 p.m.—Indian Section: 
oe Rationale of Indian Rai ways,” by Sir Theodore C. Hope, K.C.S8.L., 

“LE. The Marquis of Ripon, K.G., will preside. 

Pe hel at — Khe oveding E newwmee 4 gt Friday, June 18th, will 
Bi! € o'cloc! essor Silvanus P. Thompson, D.Sc., M.R.1. 
on The Physical Foundation of Music.” eat ; 
YAL UNITED SERVICE InstiTuTION.—Wednesday, June 11th, at 8 p.m.: 
A Poe William A. Morris, Medical Staff (Adjutant, Volunteer Medical 
rps), on “ The Transport of the Sick and Wounded in time of War.” 
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THICK AND THIN FURNACE PLATES, 


Mr. ALEXANDER Taytor and Mr. W. Kelvington deserve 
the thanks of the profession for calling attention to 
the possibility of using plain furnace tubes at sea, instead 
of corrugated tubes. We have already referred to their 
sad read before the North-East Coast Institution of 

ngineers and Shipbuilders. The complete report of the 
discussion, which took place on the 10th of March, now 
lies before us, and is full of interest. There appears to 
be a vague ular belief that the rate at which a plate 
will transmit heat to water from a furnace varies as the 
thickness of the plate; andit is assumed that if a thick 
plate is used in a furnace it must become overheated, and 
will therefore be in danger of collapse. Messrs. Taylor 
and Kelvington combat this theory. They urge that the 
thickness of such plates as can be worked into the 
furnaces of a marine boiler has little or no influence on 
the rate of transmission, which really depends not on 
what goes on inside the plate, but on what takes place at 
its surfaces. It was shown long ago by Peclet that the 
absorbing and emitting.powers of a plate are very much 
less than the conducting power of the metal. Thus, 
for example, if a peg of iron lin. in diameter and 6}in. 
long be driven tightly into a hole in a_half- 
inch furnace plate, so that 3in. of the peg are in the 
water and 3in. in the fire, then the latter cannot be 
made over hot while the surface of that part of the 
peg in the boiler is clean. The whole of the heat 
taken up by the 10in. or 1lin. of peg surface in the 
fire must traverse the section half an inch long and 
one circular inch in area of the peg where it passes 
through the boiler plate, and this it will do quite easily. 
C. Wye Williams patented his ‘‘ heat pegs,” the principle 
involved depending on the facts stated by Peclet, and they 
worked very well at first. They always ultimately failed 
because it was impossible to keep them clean, and as 
soon as the surfaces inside the boiler became coated with 
scale, the outer ends in the furnace were burned away. 
Mr. Taylor and Mr. Kelvington advocate the use of 
furnace plates from {in. to lin. thick, and the re- 
sults obtained with such plates seem to have been very 
satisfactory. , 

The discussion showed that considerable differences of 
opinion exist as tothe maximum practicable thickness of 
furnace plates. But no one was prepared to say that a 
jin. plate, or even a lin. plate might not beused. Oddly 
enough, from the first the argument about collapse from 
over-heating seemed to be abandoned, and no one hinted 
that a thick furnace would be less economical of fuel than a 
thin one. The most forcible objection raised was that 
unless some provision were made for the expansion and 
contraction of the furnace tube, leakage would be set up at 
the boiler front and the combustion chamber; and it was 
urged that whereas a corrugated flue would expand and 
contract by bending its corrugations slightly, a straight 
thick tube must break something. This argument, it will 
be seen, is really not against thick tubes, but against 
straight tubes, and has, in our opinion, very little weight. 
There ought to be no difficulty, seeing what the hydraulic 
flanging machine will do, in introducing a certain amount 
of flexibility into boiler ends, boiler shells, and combustion 
chambers. The moment the necessity for this flexibility 
is recognised, means will be adopted for endowing boilers 
with it. On one point most of the speakers seemed to be 
united, namely, that it was very much easier to keep a 
plain furnace clean than a corrugated furnace. These 
last are notorious scale collectors. Mr. Dykes, in the 
course of the discussion, put, as we think, the various 
aspects of the question so plainly that we make no 
apology for reproducing the words here. He said, ‘‘ Much 
mischief was done to plain furnaces with triple expansion 
engines owing to engineers raising steam too rapidly, 
often causing considerable leakage.. He had plain 
furnaces about seven years old working at 1501b. pressure, 
and never had the slightest trouble with them. Lately, 
however, with plain furnaces at 160]b. pressure, he had 
had a good deal of trouble—the principal cause of this 
being through the engineer raising steam too rapidly, and 
omitting to use the blow-off cock when raising steam. 
He thought the great fault of plain furnaces as now fitted 
to high-pressure boilers is the abruptness of the flanging. 
He found very little trouble with scale adhering to the 
plain furnaces, and as far as pitting and scale were con- 
cerned, he would certainly recommend plain furnaces. 
He would like to see furnaces tried lin. thick, for he 
thought they would be less liable to collapse than corru- 
gated furnaces, as these accumulated and kept the scale, 
thus preventing the water from gaining access to the 
plate. He had corrugated furnaces four and a-half years 
old, and had no end of trouble with scale adhering to 
them. The inch plate, he thought, would not collapse, 
onahery would much like to hear of the experiment being 
tried.” : 

It is a somewhat remarkable fact that most of the 
speakers overlooked a very powerful argument in favour 
of the plain thick flue. It was taken for granted by its 
opponents that such a flue must become overheated, 
because the difference in temperature between the furnace 
side and the water side of the plate would be very con- 
siderable; but this difference must, in any case, depend in 
large measure on the heat of the furnace. Now the tem- 
perature in a locomotive fire-box is very much higher 
than it is in the furnace of a marine boiler, and if it is 
possible to use a jin. plate with this extreme temperature 
in the one case, why should it not be possible to use a 
jin. plate in the other case with the lower furnace heat? 
If there is an argument to be urged to the contrary, we 
are not acquainted with it. As the discussion progressed 
the speakers appeared to become more and more in favour 
of the thick plain furnace, and various suggestions were 





made to show how objections to it could be got over. 
One speaker, for example, found that by merely shorten- 
ing his grates he succeeded in stopping persistent 
leakage at the junction of the tube plate and the 
furnace. Mr. F. C. Marshall, the president, cited a 
ease which came within his own experience. He said 
he was quite certain more boilers were ruined by over- 
staying than by under-staying. ‘ He was extremely sorry 
to have to say that their friends of Lloyd’s, the Board of 
Trade, and the Admiralty were ‘all tarred with the same 
brush.’ They saw the difficulty in expansion; it was 
essential that the boilers themselves should have room, 
as the boilermakers had it, ‘to breathe.’ They had a 
certain distance from the furnace to the lowest row of 
tubes, and with a strong joint at this point there was very 
little elasticity or breathing space. In the matter of 
staying it should be borne in mind that the boiler itself 
could never be higher in temperature than that of the 
water, and must not be expected to expand as much as 
the furnace, which had got 100 deg. more heat than the 
water. Now, in a certain boiler, double-ended and with 
six furnaces, they had great trouble with the joints 
immediately above the centre furnace ; the joints were 
sprung by the expansion and leaked. They took out the 
long stays running from end to end and fitted instead two 
dog stays, and they had no further trouble, showing that 
the difference of temperature was entirely overlooked by 
Lloyd’s and the Board of Trade, who insisted upon having 
these through stays. He could only hope that some 
means would be taken to induce their friends at Lloyd’s, 
and everyone of them, as draughtsmen and engineers, to 
be very careful in their designing, and allow their plates 
a little more ‘breathing space’ than they generally 
had. Their boilers would then be more durable and 
give less trouble with leaky joints and leaky tubes.” 
With every syllable of this we cordially agree. We 
have continually insisted on the necessity of providing 
flexibility in boilers, instead of contending with the 
stresses to which they are submitted by brute force. 

On the whole, it may be said that the discussion was 
in favour of adopting a method of boiler construction 
somewhat different from that now in vogue. The new 
boilers would have plain furnaces about jin. thick, instead 
of corrugated furnaces tin. thick, and special arrangements 
would have to be adopted to promote flexibility, most pro- 
bably at the boiler front. No evidence was brought 
forward to prove that thick furnaces were either dan- 
gerous or uneconomical. One speaker said that the 
great objection to them was that if they came down they 
could not be got back. This is rather a hard saying. 
Furthermore, the chances in favour of a plain furnace 
keeping up are greater than those on the side of the cor- 
rugated furnace. Most of the mischief that takes place 
in this way is, we think, due to the continued use of the 
salinometer and the auxiliary feed. If only engineers 
could be got to believe that so long as they keep salt 
water out of their boilers it matters nothing what the 
density may be, there would be less work for furnace 
lifters. The last has not, we think, been heard of the 
thick plain flue. Mr. Taylor and Mr. Kelvington have 
no reason to be dissatisfied with the reception their paper 
received. 


THE RESISTANCE OF THE ATMOSPHERE. 


Ir is impossible to deal with questions of train resist- 
ance without taking into account the retarding effect of 
the atmosphere, and our readers will not perhaps be slow 
to introduce that agency as one operating to prevent a 
locomotive engine from attaining a speed greater than 
eighty miles an hour. We have before now told in our 
pages the story of Dr. Lardner’s experiments, and the 
results he obtained. It is unnecessary to go over the 
ground again. It will be enough to say that he found 
that the resistance varied, not with the shape of the front 
or rear of the train, but with its volume. This was a 
conclusion which was not at the time expected, and oddly 
enough it has since been almost entirely ignored. There 
is probably no subject which has engaged the attention of 
scientific men concerning which less seems to be thoroughly 
understood. In consequence there is a wide diversity of 
opinion; and no two of the so-called authorities are 
agreed. According to some, the resistance of the air toa 
body moving through it varies as the square of the 
velocity. According to others it varies as the cube, or 
even as the sixth power of the velocity. Bashforth and 
one or two others seem to have deduced fairly accurate 
formule for calculating the resistance of the atmosphere 
to projectiles. But these do not apply to the case of 
railway trains. As experience extends and knowledge is 
acquired, it becomes evident that in this as in many 
other cases the man of pure science constructs formule 
out of his own internal consciousness without much 
regard to facts. He assumes that if a certain result is 
obtained in one case it must always be obtained. By- 
and-bye the practical engineer wanting information turns 
to text-books, finds that a multitude of councillors does 
not always mean wisdom, and carries out experiments for 
himself which send the scientific men adrift and reduce the 
value of their formule to that of waste paper; and yet 
the chances are that both the man of science and the 
engineer are right, and the fallacy lies in applying formule 
to cases where they are not applicable. Thus, for 
example, it may be quite true that the resistance of the 
atmosphere varies for a projectile as v?, but it does not 
follow that it must vary in the same ratio for a railway 
train. 

Mr. O. T. Crosby read before the West Point branch of 
the U.S. Military Service Institute, on the 17th of April, 
a very interesting paper, describing a series of experi- 
ments which he had carried out to test the resistance of 
the air to electrically-propelled cars. It seems that in 
the United States they contemplate running at very high 
speeds indeed on electric railways. In Mr. Crosby’s own 
words, ‘‘ While making plans for electric train service at 
very high speeds, it recently became important that I 
should examine what was known of atmospheric resist- 
ance to bodies in motion. Experiments were undertaken 
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with the view of obtaining guidance for the special 
problem. As in some directions these experiments were 
of greater range than any similar ones, and as they 
furnish new values for certain important functions, it 
seems that they should be publicly reported. The 
questions presented are:—(a) What are the laws con- 
necting the pressure with variations in relative velocity 
of air and resisting solid? (’) What are the laws con- 
necting pressure with variations in (1) density, (2) tem- 
perature, (3) humidity of the atmosphere? (c) What are 
the laws connecting pressure with variations in (1) size, 
(2) shape, and (3) angle of incidence of the resisting solid ? 
(d) What are the constants which, supposing knowledge 
of the laws of variation, permit solution of a particular 
ease? (e) What is the relation between pressure of the 
atmosphere against a rigid body in motion, and that of 
the atmosphere in motion against a rigid body fixed in 
space ?” 

Mr. Crosby appears to have consulted a great many 
authorities, from Professor Unwin down, and found that 
the divergence of statement was so great that no reliance 
could be placed on text-books. The received opinion, 
however, which he was quite prepared to accept, was that 
the resistance of the air varied not directly as the speed, 
but as some power of the speed. His experiments—much, 
we imagine, to his own surprise—flatly contradicted this 
assumption. He found that the resistance in all cases, 
and at all the speeds he held, varied directly as the 
velocity. Thus, for example, at twenty miles an hour 
the resistance was about 2°6 lb. per square foot of normal 
cross section plane surface of a tram car. It rose to 
about 5°21b. at forty miles an hour. At sixty miles an 
hour it was nearly 8lb., and so on. The hme plotted 
through the pressures and speeds is a straight line, not a 
curve, and there is an enormous difference between Mr. 
Crosby’s results and those laid down by others—Hagen, 
for example, who gives the resistance per square foot of 
normal plane surface as 1°25 lb. at twenty miles an hour, 
while at sixty miles an hour he makes it 12]b. Mr. 
Crosby has further arrived at results which are very far 
from supporting the conclusions arrived at by Dr. 
Lardner. He finds that there is a head form of least 
resistance, and that is a parabolic wedge, with base and 
height equal. The air resistance to such a wedge appears 
to be at all speeds about half that offered to the normal 
plane surface. . But curiously enough, although Mr. Crosby 
tried six different forms, and got different results from 
the six, yet they all agreed in this, that their resistances 
varied as the speeds, and not as a power of the speeds. 
“On examining,” says Mr. Crosby, “‘the plotted records 
of these experiments for information concerniug the 
various branches of the general inquiry, as above divided, 
we were at once struck by the rectilinear relation between 
velocity and pressure. This was altogether surprising to 
Mr. Dashiell and myself, and, by reason of its variation 
from general authority, was in a certain sense un- 
welcome. The close accord of all the observations leaves 
on this point no room for doubt unless there be found 
some systematic error varying regularly in such a way as 
to absorb all the pressure dueto V%-!, ‘a’ being the true 
exponent. No such error has been discovered. Depart- 
ing as that relation does from that usually assumed, I 
cannot find any series of observations more exact and 
more extended than these, and in themselves establishing 
over the range here covered, the relation P varies as V.” 
The experiments made by Mr. Crosby and Mr. Dashiell 
were conducted with very great care. They were made 
partly with a whirling apparatus driven by a 90-horse 
power steam engine, and partly with a model car with a 
normal plane cross section of 5-1 square feet, on a track 
about two miles in circumstance, the car being propelled 
by electric motors. The front of the car was a wooden 
plate suspended by springs and capable of tracing a line 
on a paper drum to show the resistance it encountered 
from the air; speeds as great as fifty miles an hour were 
attained. The whirling experiments were made with 
model cars, about two square feet in cross section ; all the 
experiments support each other, and the evidence is 
quite consistent throughout, the whirling experiments 
in no way contradicting those obtained on the experi- 
mental railway. 

There can, we think, be no doubt that the results 
obtained by Mr. Crosby are accurate, and that they fairly 
show what the resistance of the air may be under certain 
conditions; but it would be rash to jump to the conclusion 
that the law of rectilinear variation holds good under all 
possible conditions of movement. For projectiles rotat- 
ing on their longer axis it certainly does not hold good. 
If it did, then the various calculations which have 
recently appeared in our pages in the series of papers, 
“How Gunnery Questions are Settled by Calculation,” 
could not possibly apply. The predetermination of the 
distance which the “ Jubilee shot” would range would 
have been waste labour. The truth appears to us to be 
that there is no general law of atmospheric resistance 
applying under all circumstances and at all speeds. It 
will not be disputed that the resistance which the air 
offers to the passage of any body through it depends on 
the work done on the air, and that work depends on the 
weight of air put in motion at a given velocity. If we 
assume that no matter what the velocity of a plane may be, 
the weight of air put in motion while the plane is travers- 
ing, say, a mile, will be the same, then it is fair to 
assume that the resistance will vary as the square of the 
velocity. But are we justifiedin making any assumptions 
of the kind? Wethinknot. It is quite conceivable that 
some speed may exist at which the mass of air moved by 
a given body will be greater than the mass moved at any 
other speed, and it is also conceivable that at still higher 
speeds the mass moved may be still smaller, and so on. In 
one word, Mr. Crosby’s experiments appear to be very 
applicable to railway carriages, but it does not follow 
that they are applicable to anything else. One of the 
great defects of the modern system of teaching science is 
the tendency to extensive generalisation. Because some- 


thing is true of something else, it must be true of every- 
thing fairly resembling the something else. 


What is true 





of the resistance of the air to a projectile fired from the 
100-ton gun must also be true of a tram car moving at 
eight miles an hour. Many men are so enamoured of 
law, that rather than go without they will manufacture 
laws for their own use and that of others. This is very 
far from being true science. The enormous discrepan- 
cies which exist in text-books show, not that the authors 
are wrong, but that they have not attached sufficient 
importance to small details. They fail to realise the 
truth that what we term law in the natural world is not 
necessarily law at all, but simply the harmonious relation 
of certain events. But the smallest change in one set or 
group of relations may subvert the whole original har- 
mony and give us another totally different. Concerning 
this matter of the resistance of air to trains, we go so far 
as to assert that not only is there no known law by which 
it may be calculated, but that the law of its augment 
varies, not only with every train, but with the character 
of the road traversed. It will follow one law on an 
embankment, another in a cutting. It will change with 
the shape of the train, with its volume, with the position 
of the train on a curve ora straight line. Only one thing 
seems to be certain about the whole matter, and that is, 
that in all cases the amount of the resistance has been 
very much over-estimated. 


SMOKE AND THE ALKALI ACT, 

In the annual report presented last year by Mr. Alfred 
E. Fletcher, the Chief Inspector of Alkali Works, we had 
some interesting information concerning the suppression 
of black coal smoke. It was shown that the subject was 
receiving an increased amount of attention, and that 
ingenuity was at work to produce contrivances designed 
to effect the perfect combustion of fuel, or to present the 
fuel itself in the form of gas. In the report just issued, 
having reference to the past year, we find the subject 
resumed, but in a more concise form. We are told that 
the efforts made to prevent or diminish the emission of 
black smoke from factory chimneys have been well con- 
tinued since the date of the previous report. The fear 
that carbon monoxide would be given off from chimneys 
free from black smoke has been successfully combated, 
though in 1888 it was found to be a troublesome source 
of controversy. It is nowa less difficult matter to obtain 
a proper administration of the law, the magistrates being 
more ready to acknowledge that the smoke nuisance is 
to a large extent preventable. For some time past Mr. 
Fletcher has been anxious to obtain a competitive exhi- 
bition of contrivances for the prevention of smoke, and his 
proposals have led to the formation of an influential com- 
mittee for the purpose of testing smoke-preventing appli- 
ances. Itis proposed that the programme should include,not 
merely a comparison of the different methods of burning 
coal smokelessly, but an investigation of those methods 
of consuming coal in which the fuel is first converted 
into gas and afterwards supplied to the furnaces. Water- 
gas is mentioned in this connection, as also a system of 
gas producing elaborated by Messrs. Brunner, Mond, and 
Co., of the Winnington Ammonia - soda Works, in 
Cheshire. By this latter method a smokeless gas is 
obtained from the coal, and the operation is conducted 
at so low a temperature that the ammonia formed during 
the distillation is not destroyed. Under this process 
bituminous coal is being consumed at the rate of 38,000 
tons per annum, the resultant gas burning with a clean, 
smokeless flame, while the ammonia is sufficient for the 
formation of 66lb. of sulphate for every ton of coal. 
Mr. Fletcher is hopeful that when the early difficulties of 
detail are surmounted, this system of producing gas at a 
low heat will be adopted in many large works, to the 
avoidance of those columns of dense black smoke which 
enshroud the manufacturing districts. But while great 
efforts are being made in England to restrain the 
emission of smoke, the report signifies that Scotland is 
somewhat inert. 

A striking article, having for its title the interrogation, 
“ Sunlight or Smoke?” from the pen of the Rev. H. D. 
Rawnsley, in arecent number of the Contemporary Review, 
gives a graphic description of the smoke nuisance as it 
exists in Lancashire. The writer of the article was much 
encouraged by what he saw of certain smoke-preventing 
appliances, and witnessed enough in Bolton to convince 
him that all black smoke can be prevented “ without in 
any way impairing the efficiency or ultimate success of 
the various manufactures that are carried on by means of 
steam boiler furnaces.” At the Farnworth colliery, Mr. 
Rawnsley found a smokeless chimney, although a large 
amount of steam power was being developed. One of 
the firm said to him— We had Fletcher, the chief 
inspector under the Alkali Works Act, here a few days 
since, testing the fiue gases; he found none of the deadly 
carbon monoxide, and he told me that at present he had 
failed to discover it in any furnace gases when free from 
smoke, and that it would be contrary to first principles in 
chemistry that he should find it.” This carbon monoxide 
has been a favourite refuge of the smoke producer ; while, 
on the other hand, Mr. Fletcher reported a year ago that 
in every case where black smoke was absent carbonic 
oxide was absent also. This is an important point to 
establish, but we are not quite sure that it is so abso- 
lutely true as Mr. Fletcher believes it to be. However, 
the doctrine may be sufficiently correct for practical 
purposes, and there is ample reason to wish that 
the veil which intercepts the light of day may be 
removed from our manufacturing districts. It is a 
hopeful sign that the mayor’s parlour in the Town Hall, 
Manchester, should have been the spot where the Com- 
mittee already named was formed last November, the 
avowed object being “to gather, test, and supply infor- 
mation of the present practice, performance, and utter- 
most capabilities of all the smokeless furnace apparatus 
in the market.” A few days ago a public meeting was 
held in London at the Mansion House, the Lord Mayor 
presiding on the occasion, the purport of the pro- 
ceedings being to promote the object for which the 
Manchester Committee was formed. In a letter recently 
addressed to the Times, Mr. T. C. Horsfall expresses 
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little faith in magisterial action, and points out th 
value of the association of which the Committee is 
the nucleus. At the Mansion House meeting Lord 
Derby declared his conviction that more than three 
fourths—he would say something like nine-tenths 
of the smoke from collieries and factories was absolute] 
preventable, though some trouble and outlay would is 
required. “Indifference,” said his lordship, “ was th 
real difficulty they had to encounter.” There may * 
need for an amendment of the law relative to the smoke 
nuisance, but the first requirement is to enforce the law 
which already exists. There is certainly a strange 
remissness in this respect. Even police magistrates i 
to fail in the administration of the Smoke Act. In oyy 
remarks on this subject last year, we referred to 
the extraordinary circumstance that bakers in the 
metropolis, when proved to offend against the Act 
were, in many cases, let off on the payment of 
a penalty less than the minimum prescribed by the 
law. At the present time there is an intolerable smoke 
nuisance existing on the banks of the Thames, for which 
the Commissioners of Sewers for the City of London are 
responsible. Attention was called to the subject in the 
House of Commons last year, and the matter has been 
brought forward twice this year. There is an affectation of 
doubt in certain quarters, as to the reality of the nuisance 
which emanates from the tall chimney shaft appertaining 
to the City “destructor” at Lett’s Wharf, on the southern 
bank of the river. No doubt on the point can be enter. 
tained by those parties who visit the Temple-gardens, or 
the contiguous part of the Victoria Embankment, when 
the mauve-coloured vapour is floating away from the 
summit of the chimney under the influence of a south. 
west current in the atmosphere. As the wind in this 
part of the world blows more frequently from the south. 
west than from any other quarter, this nauseous vapour 
more especially haunts those pleasant spots on the 
Embankment to which people resort when not able to 
take a trip into the suburbs. Resident Londoners suffer 
from this nuisance, while City magnates take wing and 
breathe the pure air some miles away. 

Returning to the Alkali report, we find in it much that 
is both interesting and important. A somewhat similar 
case to that of the City “destructor” has occurred at 
Manchester. At the town refuse works of the Corpora. 
tion, the foetid steam was conducted to a wash-tower, in 
the expectation that this would dispose of the nauseous 
smell by which the steam was accompanied. Neverthe. 
less, at a distance of a mile from the works, when the 
wind brought the smoke of this chimney over a district, 
the offensive smell traceable to the steam was painfully 
apparent. Mr. Fletcher had great difficulty in persuading 
the “ health committee ” that a nuisance really existed, 
and was due to their own proceedings at the town works, 
At last the committee became convinced, and their engi- 
neer succeeded in destroying the foetid gases by a pro. 
cess of cremation. It appears that a similar plan was 
successfully adopted several years ago at Rochdale, at 
the instigation of a former Inspector under the Alkali 
Act. Chemical manure works area prolific source of annoy- 
ance ; but the present report informs us that these noxious 
factories are exhibiting a gradual improvement, brought 
about by the continued influence of the Alkali Act inspec- 
tors. Mr. Fletcher repeats his statement made in former 
reports, that the activity with which the provisions of the 
Act are enforced is not to be measured by the number of 
prosecutions that are instituted under it. The need for 
such a reminder is shown by the happy circumstance 
that there was only one prosecution of the kind last year, 
and it is somewhat singular that this related to one of the 
numerous chemical works on the eastern borders of the 
metropolis. The process involved was the manufacture 
of sulphate of ammonia, an industry capable of great 
development, and one of much importance. The amount 
of sulphate of ammonia produced in the United King. 
dom last year exceeded 133,000 tons, the value being 
estimated as equal to £1,500,000. Gas works yielded 
100,000 tons, and shale works 24,000 tons. It is remarked 
that if all the ammonia were saved from coke ovens, iron- 
works, and other factories where the consumption of coal 
is large, the addition to the national wealth would exceed 
ten times the amount now raised. It is noted as a little 
strange that so much of the sulphate of ammonia now 
produced here is exported to Germany, where it is prin- 
cipally used in the cultivation of beetroot. The British 
farmer seems content to let the fertilising agent go abroad, 
while the foreigner finds it worth his while to pay the extra 
charge consequent on the distance from which he obtainsit. 

Another feature of importance referred to in the 
report is the rapidity with which the Chance - Claus 
process has been adopted by the alkali manufacturers, 
and the consequent diminution in the amount of tank- 
waste deposited in the neighbourhood of the works. 
Unfortunately there is some danger that the new process, 
in its present state, will prove offensive, owing to the 
enormous quantity of sulphuretted hydrogen that will 
have to be dealt with. It is in the form of this gas that 
all the sulphur extracted from the tank-waste is first 
obtained, and from that gas it is reduced to the solid 
state. The great difficulty consists in dealing with the 
last traces of this gas. It is expected that the annual 
produce of sulphur from all the works will shortly 
amount to 60,000 tons, equivalent to 1508 million cubic 
feet of sulphuretted hydrogen. A point not to be over- 
looked consists in the circumstance that where the 
Chance-Claus process is carried on separate from alkali 
works, it is exempt from inspection. The law needs to 
be extended, so as to meet the new state of things in this 
respect, and Mr. Ritchie announced a few days ago that 
he had given directions for the preparation of a Bill on 
the subject. One chapter in the report deals with the 
damage inflicted on vegetation by the smoke of the salt- 
works. At Winsford, in Cheshire, where the salt-works 
consume no less than a million tons of coal every year, 
the sulphurous acid so produced, combined with other 
noxious gases, ‘* has desolated the country for a distance 
of several miles.” Hence the salt manufacture was 
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— 
placed under the Alkali Act, in the hope that some 
means might be found for mitigating the evils that had 
been experienced. Some improvement has been effected, 
and now there is a prospect of much more, by adopting 
an apparatus already in operation in Austria, and 
experimentally set up at Shirleywich, in Staffordshire. 





THE STEAMSHIP TRADES. 


THe condition of the steamship trade does not improve, 
put in some of its branches it shows a further falling off. ‘The 

sition of the great steam shipping trades is speedily reflected 
on our shipbuilding and marine py ag ee and 
hence the importance of the observation of the barometer of 
the trade—the freight market. In it rates are decreasing 
now, though they are below those of some years; and it is 
quite probable that the collapse that has taken place may be 
go excessive as to lead to an early recovery, however partial 
and temporary. But it is obvious that whilst a year ago an 
average rate of freight of about 9s. 4d. left a profit, the gain 
is problematical now when the rate has fallen to 7s. 3d. and 
when there has been a serious advance in the rates of wages 
and in the cost of the coal. The decrease we have named 
js perhaps larger than is general, and is not likely to be long 
maintained; but the range of freights is an unsatisfactory 
one generally; and it is so much so that it must lead to 
attempts to alter it. Some of these may result in lay- 
ing idle some of the older steamers with the heaviest 
relative coal consumption, and it is quite possible that we 
may see some attempt to enter into combinations that will 
affect for a time freights, and possibly wages. But it is 
evident that these can be, at the best, only partial and 
temporary palliatives, and that the real cure for the evil 
will be the lessened rapidity of the construction of new 
vessels, which seems likely to be known speedily, as well as 
the endeavour to develope new branches of the shipping 
industry. It is tolerably clear that the latter can be done, 
and especially in the waters of the East many of our smaller 
steamships might be employed, not only with some fair 
remuneration for their owners, but also with some result in 
the development of the trade for the larger vessels that carry 
between the Western and the Eastern worlds. 


COAL AND IRONSTONE IN THE WEST RIDING. 


Somr particulars have been published this week of mining 
progress in the West Riding of Yorkshire. As far back as 
1740 the Riding was an important centre of the iron trade, 
as business went in those days. There were six furnaces, 
producing 1400 tons of pig iron; whilst in 1788, of the 
twenty-four charcoal furnaces in the country there was only 
one in the West Riding, five others smelting with coke. 
West Yorkshire has now forty blast furnaces, of which 
twenty-one were in full operation at the end of 1889. Within 
the last twenty years upwards of 200 collieries have been 
closed for one reason or another; but it is contended that 
this has had the effect of opening out much larger areas of 
coal, and new mines capable of producing a greatly increased 
tonnage. A few years ago a colliery in Yorkshire was 
regarded as “large” that had a daily output of 700 or 800 
tons; now the mines frequently raise from 1000 to 1500 tons 
a day. In a tabulated statement given by the Sheffield 
Telegraph, the progress of mining in the West Riding comes 
out very clearly. In 1870 the weight of coal raised in the 
United Kingdom was 110,431,192 tons, and of that quantity 
11,595,400 tons were raised in the West Riding of Yorkshire, 
being rather more than 10 per cent. ofthe whole. In 1889 the 
total quantity of coal brought to bank in Great Britain was 
176,916,724 tons, of which 21,978,724 tons were raised in the 
West Riding. This increase was equal to 12} per cent., or 
about one-eighth of the entire output. Durham at present 
leads the way in the largeness of its produce, but only by 
some 6000 tons, and the Durham coal measures are rapidly 
getting exhausted, whilst new coal-fields in both the West and 
East Riding are only now being tapped. In addition to coal 
and ironstone, fireclay has become an important department 
of the mining industry, the yearly output having advanced 
from 149,130 tons in 1873 to 207,393 tons in 1889. 


ORDERS AND WAGES IN THE IRON TRADE, 


“Leary JuNE” has not ushered in a summer of prosperity 
for the iron and steel trades, but finds them still under a 
cloud, with only occasional glimpses of a silver lining. It is 
in this condition of things that our iron and steel masters 
are apt to regard with rather a jealous eye such business 
sent abroad as they could very well have executed within the 
borders of their own land. One of the latest expressions of 
this feeling is given by Mr. Wilson Lloyd, J.P., of Wednes- 
bury, an extensive owner of ironworks and mineral property 
in the Midlands and other parts of the kingdom. Speakin 
at a public meeting the other night at Darlaston, Mr. Lloy 
pointed out that during the first four months of this year we 
had imported no fewer than 99,000 tons of foreign manufac- 
tured iron, He estimated that this was sufficient to keep 
about 1000 puddling furnaces going, and that it would have 
provided ample employment in the Wednesbury and other 
districts during the current depression. It is quite true, as 
another speaker at the same meeting observed, that we had, 
during the same period, made and exported four times that 
amount of manufactured iron; but still, when iron masters 
at home are wanting orders, they think it hard that business 
which they could execute should be leaving the country. 
The reasons for this import are probably not on the surface. 
Certainly, if more work does not soon arrive, the operatives 
in the Midland iron and steel trade will have to submit to 
considerable reductions of wages. The latest suggestion with 
regard to this vexed wages question—which affects not 
Staffordshire alone, but indirectly the North of England also 
—is that the sliding scale premium shall be suspended alto- 
gether for the present, and that the men shall go on working 
at the rate of 9s. 3d. per ton. 








University CoLLEGE ENGINEERING SocrETY.—The seventh 
meeting of the session was held on Wednesday evening, May 28th, 
Professor T, H. Beare presidin , when Mr. P. 8. Pilcher read a 
paper on ** Loam Moulding,” he author commenced by showing 

ow the contraction of metal is allowed for in the size of the 
pattern, pointing out that this contraction occurs in spite of expan- 
Sion at the moment of solidification. After a few remarks about 
the nature of loam, the author passed on to consider the typical 
case of an 80in. diameter low-pressure marine cylinder, illustrating 
his remarks by a model and diagrams, The method of sweeping 
up the circular part of the mould and the top cope by a board fixed 
on a spindle was a and the mode of fixing the pattern face 
discussed. After showing how the cope was handled by means of 
: 1e top plate, the author described the manner in which the pattern 
face was removed and the mould dried. The method of construct- 
ne the various cores was then touched upon, the author concluding 
'y explaining how the mould was porate gw casting. 





LITERATURE. 


Force as an Entity with Stream, Pool and Wave Forms ; 
being an Engincer’s or a Practical way of explaining the 
facts as ascertained by Science, and their relation to each 
other. By W, Sepawick, Lieut.-Col. R.E. London: 
Sampson, Low, and Co. 1890. 


Tis is one of the most curious books ever published in the 
garb of science. It is doubtful whether it is more amusing 
or irritating in its pretentiousness; its scientific errors 
and misapprehensions; its mixing up of science, morals 
and religion; or in the unabashed fallacies with which 
its pages overflow. Of original investigation or experi- 
ment it bears not the smallest trace; and, while the 
author shows familiarity with scientific and general 
literature, his seeming unconsciousness of, or perhaps 
ignoring, modern scientific generalisations and tendencies 
is astonishing. He has a theory of matter and force 
which, in common with phenomena as they present 
themselves to his mind in nature, may be said to be 
largely endowed with the properties of malleability, 
elasticity, and ductility; and, although the theory is in- 
consistent with, if not utterly opposed to, ordinary views, 
yet he singularly enough claims that it is not new, but 
was really entertained at least in part by Kant, Newton, 
Faraday, and Rankine, as he shows by appropriate phrases 
culled from their writings. However, we must let the autho: 
speak for himself. He begins by bewailing, in a quotation 
from Buckle, the immense waste heap of facts accumu- 
lated from every corner of science, useless for want of 
proper review and generalisation. Also he bewails the 
frivolity of the present generation in turning away from 
the realities of these facts and laws of science to the 
unrealities of fiction, the annual supply of which, it 
appears, has more than quadrupled in the last twenty 
years. The book has thus a purpose, moral as well as 
scientific. The education and employment of an engineer 
he holds to be peculiarly fitting for handling in a prac- 
tical way the problems dealt with, ‘so as to exhibit this 
universe as a complete structure, framed and put together 
by Force, in forms or by ways analogous to those still in 
operation.” It is almost needless to point out that there 
is little that is absolutely new in the views put forward. 
The view that light is a real wave travelling over the 
surface of a stream of attractive force, while radiant 
heat is a corresponding wave travelling in the opposite 
direction over the surface of a stream of repulsive 
force, is, perhaps, new. Such novelty, however, as 
there is lies mainly in the treatment of the subject, 
by which old views are given a practical shape, and 
brought into harmony with modern views, so as. to 
make the old and new a complete structure. In this way 
life is presented as atremendous reality. Carlyle showed 
from history that there is in man an infernal as well as 
celestial. If we are right the same fact is shown by 
science in awful distinctness. The need of getting clear 
notions in regard to life and its obligationsis manifest. It 
is plain that we are not here to please ourselves. ‘We 
may learn from the cases of the drunkard and the opium- 
eater what comes of following one’s own inclinations,” 
&e. ke. In short, from the point of view of science we 
regard the book at best as entirely useless, and it might 
perhaps be more fitting not to pursue it any further. It 
is, however, due to the author to set forth his views. 
They are based, he informs us, on those of Faraday. It 
will be remembered that Faraday introduced the idea as 
well as the nomenclature of lines of force. This began 
with his electric and magnetic work, and the lines were 
displayed in the concrete by curves of iron filings in the 
well-known experiments. Towards the end of Faraday’s 
life he became so fully possessed by the reality of these 
lines, recognising them in gravitation and every other 
form of force, that he ceased to believe in any other 
reality in nature, having adopted frankly the vision- 
ary theory that the atoms of matter are mere centres 
or accumulations of force, and that the lines of 
force were like so many elastic threads connecting and 
pulling them together. Our author remarks that Fara- 
day’s views have been in great measure accepted as 
regards electric forces, but not as regards gravitation or 
other forces, and this he believes to be due to the denial 
of matter as an independent existence. He consequently 
supplements Faraday’s views by recognising the two 
entities, matter and force. The latter he differentiates 
into two classes, positive and negative, or attractive and 
repulsive, of which gravitation and heat are given as 
examples. We transcribe the following passage :— 
“Newton’s first law of motion teaches us that force 
gives rise to motion in masses of matter on which it acts. 
We may conclude, therefore, that if force is in reality a 
substance, it must be a fluid substance, able to lay hold 
of particles of matter and transport them along with it 
as it flows, much in the same way as water in a river lays 
hold of particles of silt and sand, and carries them along. 
But fluids have three principal forms—the stream or cur- 
rent, the pool or accumulation, and the wave. And if force 
is a fluid, we may conclude that lines of force are in reality 
streams or currents of force, threadlike in their minute- 
ness, and indeed far finer than the finest thread we can 
distinguish by the aid of the microscope, but otherwise 
exactly corresponding to the currents in rivers, lakes, or 
seas, while centres of force are plainly pools or lakes,” 
&e. ke. The above extract is valuable as an exposition 
of the author’s theory, and also of his method. It will 
be observed that it is appropriately prefaced by a novel 
form of Newton's first law, and that the main argument 
is an abounding and unhesitating use of the logical forms 
petitio principti and false analogy. We -can assure our 
readers that in this the passage does not stand alone. 
Similar arguments are to be found in every page of the 
book. Nor do we hesitate to say that it is probably 
unmatched in this respect in the whole range of literature. 
Indeed, we can recall only one approximation to it—a 
pamphlet which, it will be recollected, gained some 
notoriety a few years ago in endeavouring to identify the 
inhabitants of these islands with the descendants of the 
lost tribes of Israel. It is needless to set forth our author’s 


theory of the matter. Suffice it to say that it is patently 
inconsistent with almost all we know of Nature, and that 
it is based on no experimental or other evidence. In the 
final chapter the purposive, moral, and philanthropic side 
of the book comes into prominence. We find reference 
to evolution and points of divergence between science 
and religion, with quotations from the Scriptures, 
‘“‘ Sartor Resartus,” and elsewhere, and wailings over the 
sceptical tendency of the age. It would seem, indeed, 
that these applications of the author’s theories are the 
main design of the book, and that it should really be 
classed with the lighter religious literature of the day. 


Work: An Illustrated Magazine of Practice and Theory for 
all Workmen, Professional and Amateur. Edited by 
Francis Younc. From March 23rd, 1889, to March 15th, 
1890. London; Cassell and Co. 

A HANDSOME volume of 830 pages, teeming with useful 

hints and instruction for all workmen. The rapid rise in 

popularity of this magazine speaks sufficiently well for 
its worth. This, its first volume, is certainly amongst 
those works which are in good repute with amateurs, and 
which claim a certain amount of consideration from pro- 
fessionals. The articles, continued and single, on a great 
variety of subjects, but mainly dealing with woodwork, 

| appeal especially to the “ handy man” who spends 

.' his spare time “doing up” his house, decorating, 

furnishing, &e. They deal with outdoor and indoor work, 
fretwork, carving, repoussé, and a vast number of new 
devices and schemes relating to one of the leading sub- 
jects in the amateur world, viz., the “ artistic decoration 
of our homes.” 

A capital series of articles, running through nearly the 
whole volume, on “ Planes,” treats of the construction of 
a number of iron-soled planes, giving full directions for 
the construction of the patterns and core-boxes, it also 
speaks of the use to which the various planes are, or at 
any rate should be, devoted, and of the manner of working 
with them. 

Mr. Gleeson-White, who seems to be the leading 
artistic man, gives séveral good articles and a number 
of designs for fretwork, carving, &c., many of which we 
consider a decided advance in the art generally displayed 
in fret patterns. He has also written some very interest- 
ing articles on Japanese motives for fret-cutting, stencils 
and similar purposes, which are interesting in them- 
selves as displaying different styles of Japanese art, exclu- 
sive of the purpose for which they are ostensibly written. 
Some few columns in each weekly number devoted to 
“shop” discussions and chats should prove of use as 
a ready means for the exchange of ideas and “ tips,” and 
for the general solution of knotty problems too much for 
one head, but soon made to give way before the combined 
efforts of a number of inventive and ingenious minds. 
Amateurs and professionals here meet in council, and 
the members of the press stand ready to lend a hand 
when applied to. 

It is an interesting book, and we can do no less than 
compliment Mr. Young on his editing of it, and hope that 
as a means of circulating really practical knowledge 
among amateurs, it may increase in popularity. 
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THE RatinG OF MACHINERY BILL will come before the House 
of Commons again on the 18th inst., and we are requested by Mr. 
Humphreys Davies to state that arrangements are being made for 
an influential and representative deputation to wait upon Mr. 
Ritchie. Gentlemen wishing to join the deputation should write 
to Mr. Davies at 22, Buckingham-street, Adelphi, W.C. 


PROPOSED OCEAN PaTROL.—An Ocean Patrol is being suggested 
by the Americans, in view of the recent accidents to 'I'ransatlatic 
liners. They proposed to divide the steamer routes into eight 
squares, each patrolled continually by a vessel which would forma 
perpetual floating station, ready to help in case of disaster. Old 
war ships might be utilised, and would be admirable training ships 
for officers and men. England and the United States could con- 
tribute two vessels a-piece, Italy, France, Germany, and Sweden 
the like number. This scheme is to be laid before Congress, the pro- 
moters asking for an International Conference tc study the details. 


THE NaTIONAL ASSOCIATION OF COLLIERY MANAGERS: THE 
SouTH-WESTERN BRANCH.—A meeting of this branch was held at 
the Speech House Hotel, Dean Forest, on the 2nd inst., for the 
transaction of general business, and the consideration of many 
important questions upon coal mining requiring urgent attention. 
There was a large attendance, and it was reported that the Asso- 
ciation now embraced a membership representing collieries in the 
United Kingdom employing over 140,000 men, and raising over 
78,000,000 tons of coal per annum, The minutes of the last 
meeting were confirmed, new members were elected, and the 
meeting proceeded to the consideration of an important reference 
from the Parliamentary Committee, upon which their views were 
required. Each item of the reference was exhaustively con- 
sidered and discussed, and the decisions arrived at were ordered 
to be sent to the Committee. The adjourned discussion on Mr. 
Donald Stuart’s paper upon the Coal Mines Regulation Act was 
resumed, and concluded with a searching examination and dis- 
cussion upon the suggestions it contained for the improvement of 
the Act and its practice. These were taken seriatim, and 
resolutions were eperunently adopted embodying the opinions of 
the members, which proved to be in complete accord with Mr. 
Stuart’s proposals, and these results were directed to be forwarded 





to the Parliamentary Committee, 
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DESIGN FOR A GREAT TOWER FOR LONDON.—HEIGHT 


THE GREAT TOWER FOR LONDON. 


THE design of the tower which we illus- 
trate has been exhibited under the motto, 
* Ad Ceelum Jusseris Ibit.” The drawings 
are accompanied by a model, to the same 
seale as the general.elevation, viz., 20ft. per 
inch, in all its leading dimensions, but the 
finer parts of the work, owing to the small- 
ness of the scale, have had to be made heavier 
than in their true proportion they would be. 
The general scheme of the tower isa central 
mast stayed against flexure by wire-ropes. 
These ropes are attached to the mast at six 
points in its vertical height, and pass over 
the ends of horizontal struts—or cross-trees 
as we shall call them for want of a better 
name—which project from the mast at two 
points in its height, viz., at 400ft. and at 
800ft. from the ground. The structure thus 
forms, as regards wind pressure, a girder of 
which the compression members are braced 
steel struts, and the tension members steel 
wire-ropes. At the cross-trees are balconies, 
carried outside the mast on large brackets, 
which afford space for restaurants, stalls, 
promenades, and any other purposes for 
which the tower may be required. The 
areas provided in these balconies are as 
follows :—At 400ft. from the ground—in- 
cluding the intermediate gallery, 180ft. 
from the ground—18,200 square feet; at 
800ft. from the ground, 5000 square feet; at 
the summit, 3200; besides this, there is at 
the summit a glazed lantern 50ft. high, and 
20ft. in diameter, which affords space that 
may be utilised, and also we have about 
16,000 square feet of staircases. These bal- 
conies are reached by staircases fixed to the 
outside of the mast, the lower length of 
which is provided with two staircases, one 
for ascending and one for descending traffic. 
In addition to these staircases, the designers 
have arranged that each of the three stages 
should be served by four lifts, the cages of 
which work within the central mast, 
coupled together in pairs, so that one 
counterbalances another. The system 
recommended for working the lifts is that 
of hydraulic cylinders with multiplying 
sheaves. The stroke of the ram would 
32ft. 6in., and its speed about 20ft. per 
minute, giving a lifting speed to the cage of 
about 240ft. per minute. This speed should 
be sufficient to allow twelve ascents to be 
made per hour, and on this basis the num- 
ber of passengers that could be raised would 
be as follows, namely, 3600 per hour to the 
first stage, 1500 per hour to the second, and 
800 per hour to the top. The lifts would be 
worked by wire ropes, and would, of course, 
be fitted with the most perfect form of safety 
clutch. Inthe main structure of the tower 
the ropes are to be of crucible steel wire 
“strand laid,” without any hemp centre. 
They would have a breaking stress of not 
less than 100 tons, and 25 tons would be 
their maximum working load. Such a rope 
would be about 1}in. in outside diameter, 
and would weigh 274 lb. per fathom. The 
aggregate length of the ropes required is 
243,600ft. By means of the hydraulic appa- 
ratus shown on the drawings, each rope 
would be strained to an initial stress of not 
more than 123 tons, or half its working load, 
The upper ends of the ropes are attached to 
horizontal girders secured to the mast. At 
the cross-trees the ropes pass through grooves 
in curved castings, and after being strained, 
they are clamped to the castings, so that 
slipping cannot occur. The lower ends of 
the ropes are all brought to anchorages, 
where they pull upon masses of concrete of 
sufficient weight to secure stability under 
the conditions prescribed in the specifica- 
tion. Unless the anchorages are in rock, 
concrete walls should be put in between 
the anchorages and the foundation of the 
mast—underground—to prevent any hori- 
zontal movement of the anchorages. These 
are provided for in the estimate. The 
mechanical success of the design turns very largely on the 





nature of the rope fastenings. The ends of the ropes are | minimum, and this advantage, although neutralised to some | second motion shaft of the crane gear is provided with a 


easily accessible for inspection, each rope being connected to 
a pair of steel rods which pass through the concrete to the 
anchor plates. The initial stress is to be applied simultane- 
ously to four ropes which are attached to points symmetri- 
cally situated with regard to the axis of the mast, so as to 
avoid any torsion on the tower. The hydraulic cylinder and 
levers forming the tightening apparatus are made detachable, 
so that, say, four sets of them only need be obtained, which 
would be used for the various ropes in succession. 
granted that wire rope construction under the conditions 
above described is a legitimate method, it is claimed that the 
advantages it offers for such a tower as is desired are very 
striking. In all ordinary structures wind pressure is a factor 
of secondary—even if of very great—importance, the forces 
which mainly determine the form and size of the various 
parts of such structures arising from gravity. In the present 
case, however, the importance of the wind forces is para- 
mount. Any tower of the required height which could 
safely resist a wind of 56 1b. per square foot must almost of 
necessity be able to carry both its own weight and any 
weights which would be likely to be im on it. Any 
method of construction therefore which reduces the surface 
exposed to wind is a great advantage, and the method pro- 
posed does so to a degree with which no other method could 
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compare. The amount of material required is reduced to a 


extent by the cost of ropes and o— attachments, is so 
great that the gain will far outweigh the loss. 

The estimates show that ropes are provided in sufficient 
tons on each 
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fittings in the various buildings, an item in 
which a certain lavishness of outlay would 


be the most economical policy in the end 
Quantity. Price, 
Mast, including lift guides 1,787 tons ae 
Cross-trees .. .. .. .. 3 -,, 
“— girders, brackets, 
oors, roofs, lantern, mis- 
cellaneous ironwork an, 
Staircases oes a -s, 
Total steel girder work 2041 tors, £20 utes 
2,09 
Raa en er 408 tons 
Steel rods in anchorages .. ” a 
Pins and sockets for rope 
ery meres | eee 3 fy 
Total ropes <i fittings’ Ssl tons, €50 29,050 
Cast iron in washers, guides é 
for eee and clamps 8itons, 15 FAN} 


Hydraulic apparatus for tightening ropes, say 
Concrete in mast founda- 
| rrr 
Concrete in anchorages 
Concrete in underground 
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2,720 cub, yds, 
8,050 


1,330 
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. 12,100¢. yds. £1 
House at base of mast ..200,000 c¢. ft. 61. 
Hydraulic lifts, including engines, 
boilers, &c.,complete ... mE 
Electric light, including engines 
For decoration of buildings and 
woodwork allow ae ; 
10 per cent. for engineering and con- 
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Total concrete 


20.000 
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5000 
14,100 


Total .. £155,080 


ALL-ROUND TITAN — WARRXAM. 
BOOL BREAKWATER. 


On page 460 will be found an engraving 
of a remarkably fine specimen of lifting 
machinery. It is a large all-round Titan 
built for Messrs. McKenzie and Dobson, the 
contractors for the construction of the 
Warrnambool Breakwater, for the Victorian 
Government, for which Sir John Coode is 
the consulting engineer. In designing 
cranes of this enormous size, one of the 
greatest difficulties is to secure handiness. 
Our illustration does not give details, but 
it shows the general character or type of 
machinery which has been adopted. The 
crane has, we are informed, been working 
in a most satisfactory manner since 1888; 
the contractors from time to time referring 
with marked pleasure to its extreme handi- 
ness. As compared with other cranes, this 
is mainly due to the fact that the crane 
is never blocked up, as has usually been 
the case with large machines of this 
kind. The crane does its work upon its 
wheels, which, being arranged with springs, 
accommodate themselves in the most per- 
fect manner to the variations in load under 
various circumstances. It is probably the 
first instance of a crane of this size arranged 
with springs capable of dealing with the 
maximum load without any blocking up. 
This is, of course, @ great advantage, as 
the crane can perform simultaneously the 
following motions, or any one of them, 
without a moment’s delay:—(1) Travelling ; 
(2) turning; (3) racking in or out; (4) lift- 
ing or lowering. The end of the horizontal 
girders is — with one of Cole's 
single chain grabs, provided for the pur- 
pose of preparing the bottom for the recep- 
tion of the concrete blocks which are 
lowered in the box shown suspended. The 
crane is arranged to run on 21ft. gauge, 
and is high enough to let railway trains 
or the wagons carrying the concrete blocks 
pass under, but we believe the contractors 
seldom use this facility, as the crane turns 
with such ease that they store blocks 
behind the crane, and pick them up as re- 
quired. The top part of the crane turns on 
thirty-two conical rollers, the turning rack 
being on the outer side of the lower roller 
path. Both the lifting and _ traversing 
are worked by means of specially flexible 
steel wire ropes, made by Messrs. T. and W. 
Smith, of Newcastle ; steel wire-rope being 
far preferable to chain, appears to 
be now generally adopted in the best practice. The 
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‘friction brake, and also one of Matthew’s patent 
| hydraulic brakes, with which the speed of lowering the 
| blocks can be adjusted to the greatest nicety. From the 
| following figures some notion of the titanic character of the 


| rope is never exceeded under the conditions of the specifica- | crane can be gathered. The test load was 33 tons at a radius 








tion. The anchorages are sufficient to insure stability under | of 67ft., and the grab is worked at a radius of over 
The | weight of the crane in working order is 320 tons. 


a uniform wind pressure of 112 1b. per square foot. 


80ft. The 
The gauge 


mast is under a constant pressure, amounting to 7} tons | of the supporting wheels is 21ft., and it is mounted on sixteen 


per square inch on the sectional area of metal in it for the | wheels and thirty-two springs, 


lowest 200ft. of its length. This stress is gradually reduced 
as the mast becomes more slender, and at 1000ft. from the 
und is little more than three tons per square inch. The 
iagonal bracings on the four faces of the mast are all 
designed as struts, but their section has not been considered 
when providing for the direct stress on the mast. The 
estimates include a search light at the summit, and lights of 
16,000 aggregate candle-power for lighting the buildings and 
lifts, and illuminating the tower on special occasions. The 
cost of the mast, cross-trees, &c., and other rivetted steel 
work is taken at £20 per ton. This is almost exactly the 


price at which M. Eiffel estimated his tower in 1885. The 
estimate for the ropes is at manufacturers’ prices of the 
| present time, for the class of ropes described in the report. 
An ample sum has been allowed for the decoration and 


the average load on each being 
| ten tons, but the front springs ¢ from eight to twelve tons. 
| Eight of the wheels are traversed by gear, or, in locomotive 
| language, there are eight driving wheels. The turned roller 
| path is 23ft. diameter, and thirty-two turned conical rollers, 
|18in. diameter, run upon it. The wheel base is 25ft. 
| When the crane is turned round, so as to take its blocks 
| from behind, it can place them 150ft. from the starting point. 

Not only so, but the crane can also travel with its full load 
| suspended at the same time that it is turning round, and 


| thus a block can be moved a distance of 200ft. to 240ft. in 
| two minutes. The springs referred to have a further advan- 


tage in greatly easing the stresses which come on the various 


| parts of the structure when lifting the load. After the tackle 
| is wound taut, the load is brought gradually on to the jib, 
' because, as the load comes on, the jib goes down, owing to 
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the plungers in the cylinders b, When the vessel is lowered to a 
horizontal position for the purpose of charging, or for the purpose 
of adding at any time heavy scraps to the charge for cooling the 
same, the ram is then brought into use for locking the vessel in the 
horizontal position, so as to sustain with safety the additional 
strain ; this is effected by establishing communication through the 
independent pressure pipe ¢, between the ram and the main. 

It will be seen that, under this arrangement, not only is danger 
of overbalancing thus obviated and injurious shocks to the 
machinery prevented, but the vessel is held without the necessity 
of exerting a varying pressure from the pulpit. Again, when 
repairs are required, as sometimes happens while the vessel is 
charged, the ram is brought into use to hold it. The converter, 
when thus locked, can only be released by expelling the water 
from behind the ram. Simultaneously with closing the valve 
through which the water is admitted to the ram, the escape valve 
for the return water is opened. Water pressure is then admitted 
to either of the small cylinders, and there being no resistance to 
be overcome other than that offered through the counterweighted 
pawls d, the vessel becomes unlocked. A further feature of great 
importance in this invention consists in the employment of means 
for obtaining increased steadiness in tilting the vessel. Each valve 
«’, by which the return water escapes from each cylinder /, is 
ac upon by a counterweight f carried in connection with a 
system of levers pivotted at a convenient point and connected 
independently to the converter pinion. The arrangement is such 
that as the converter is lowered below the horizontal position, one 
of the weights is depressed and keeps the escape valve of its 
cylinder closed, and thus the vessel is automatically balanced 
during the pouring of the metal. When the vessel has been 
discharged, the weight ceases to act upon the valve, and the 
converter is lowered for cleansing. The vessel is restored to the 
horizontal position in the usual way, but between that position 
and the vertical position it is controlled by the other counter- 
weight in a manner similar to that described with reference to the 
first counterweight, The result is, that the operations of lowering 
and raising are greatly steadied, and waste of metal in pouring 
and jarring of the machinery are lessened. Moreover, the 
weights and their connections constitute a means for locking the 
water at any stage in the operation of lowering or raising the 
vessel, which will be thereby rendered absolutely stationary in any 
position. The lower section illustrates the application of the 
apparatus to a movable tilting cylinder. There is no differ- 
ence, except in a few details, between this arrangement and that 
shown in the upper section. 

The apparatus has been applied to a converter at Blaenavon 
Steel Works, where it has been in use with complete success since 
September last, and a second converter has been recently fitted 
with the safety apparatus, and is now in full work. At Ebbw 
Vale a converter was fitted in January last, and has worked 
uninterruptedly since then; the converter and its charge is readily 
held stationary, during the operation of pouring, by the inter- 
mediate ram acting against it and the water behind it. The 
engraving illustrates the application of the apparatus to a 
single ram centre crane. The water admitted to raise the girder 
carrying the ladle passes through the lower valve a to the underside 
of the ram and raises the girder to the required height. The valve 
at the pulpit may then be left. The escape valve a at the crane is 
kept closed by a counterweight f.- In the event of failure of pres- 
sure, the water is imprisoned between the two valves and the girder 
is maintained stationary. The action is instantaneous, which, 
seeing that the girder is usually about 6in. only above the moulds, 
is of the highest importance. The girder is kept perfectly steady, 
notwithstanding any leakage through the valve at the pulpit. 

In order to lower the crane—to meet various heights of moulds— 
the operator at the pulpit placing his foot on a lever opens a stop 
valve situated in an independent pressure pipe communicating with 
the main and with a small ram ¢ at the crane. The resistance 
of the counterweight fis overcome, and the escape valve a! rises 
and allows the water to pass out, and when the crane has been 
lowered to the desired extent the stop-valve is closed to prevent 
further descent of the girder. The control over a centre crane ora 
converter afforded by this apparatus is absolute, whilst it occupies 
but a small space and involves no alteration in existing plant. The 
apparatus is simple, compact, and inexpensive, and by its use many 
lives and many tons of metal would annually be placed beyond risk 
of loss. 

The following extract is from the report of the Chief Inspector of 
Factories and Works to the Home Secretary for the year ending 
October 31st, 1888: ‘‘ Before leaving this subject of safeguards, I 
would call special attention to the completion of a patent appliance 
which has for its object the preventing of accidents in Bessemer 
steel works, due to the jerking and sometimes tilting over of the 
converter when containing its full charge of molten metal. In the 
success of this appliance I have taken much interest; and in H.M. 
Chief Inspector's report for last year, H.M. Superintending Inspec- 
tor, Mr. Whymper, made special reference to the same, 
and to the risks to life and limb which it was calculated to 
avert. Iam now in a position to report that such a safeguard has 
been completed, and titted to one of the converters at the works of 
the Blaenavon Company, Monmouthshire, and that it has fully 
realised the most sanguine expectations of the patentees, Messrs. 
Phillips and Evans, of Newport, Mon., and all parties concerned in 
its success, It has been subjected to the most severe tests at the 
Blaenavon Works, and has stood the ordeal to the entire satisfac- 
tion of the management and the joy of the workpeople, and it can 
now be safely asserted that with this appliance fitted to the con- 
verter the Bessemer process of steel ingot making may be carried 
on with comparative freedom from risk to the men, and from loss 
to the occupiers.” 








TENDERS. 
GRAIN WAREHOUSE AT BOSTON DOCK. 


List of tenders for building a grain warehouse at the Boston 
Dock for the Boston Harbour Commissioners; plans and quantities 
by Mr. W. H. Wheeler, M. Inst. C.E.:— 


ro 


Messrs. Wrightand Son .. .. 10,789 
Messrs. Walter and Hensman .. 11,374 
Mr. Sherwin .. .. .. 10,465 
Messrs. Hodson and Son 10,7) 
Sf” Pa 11,980 
Mr. R. Dye a ae 11,950 
Messrs. R. Hockley and Son .. 13,000 
Messrs. Kirk, Knight, and Co. .. a ae 
aaa a 
Messrs. 8. and W. Pattinson ; - cee Leae oe. ee 
Mr. J.T. Chappell... .. .. 11,730 
Messrs. Burdall Brothers 10,795 
Messrs. Mower and Son 11,537 
Engineer's estimate 11,355 


PENMAENPOOL EMBANKMENT. 
List of tenders for raising the Penmaenpool Embankment, 


Dolgelley; Mr. Thomas Roberts, Assoc. M. Inst. C.E., engineer:— 
£ s.d. 
Mr. James Roberts, Dolgelley 280 0 0 
Mr. Robert Williams, Harlech .. 273 0 «0 
Engineer's estimate 276 0 0 


RETAINING WALL, PORTMADOC., 


List of tenders for retaining wall, Garth-road, Portmadoc; Mr. 
Thomas Roberts, Assoc. M. Inst. C.E., engineer :— 


2<ed. 

Mr. Griffith Williams, Harlech .. .. .. 250 0 0 
Mr. Rowland Humphreys, Morfabych: 23610 0 
Mr. Evan Humphreys, Bath (accepted) .. 15210 0 
Mr. Robert Williams, Harlech .. .. .. 149 0 0 
Enginecr’s estimate .. .. +. 1s2 8 0 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

TRADE in the Midlands remains in about the same condition as it 

has been in for some little time past, but reductions in prices are 

going forward, which it is ho will bring out more business, and 
so improve the situation as far as the demand is concerned. 

Meanwhile, the heavy reduction of Cleveland stock shown by the 

Middlesbrough ironmasters’ returns for May are considered a 

satisfactory sign, and they help to promote a feeling of confidence 

in Staffordshire. 

The hoop makers are just now experiencing a little more activity 
in consequence of their having lowered prices within the last few 
days by £1 a ton, making the new figure £7 10s. Following this 

uction there has been a further abatement in the quotation for 
strip iron. This a short time ago was reduced from £8 5s, to 
£7 10s., a fall of 15s. Another 7s, 6d. has now been taken off, 
making the present figure £7 2s. 6d. 

Following this reduction there was a meeting of the leading bar 
iron firms at the Priory offices of the Earl of Dudley, when the 
advisability was discussed of reducing bar iron prices, but it was 
decided on that occasion that bars should remain unaltered for the 
present at £9 10s. as the general quotation, with the usual varia- 
tions in the case of certain makes. Sheets also were re-declared at 
£8 10s. for singles, £9 for doubles, and £10 for trebles. 

The pig iron trade remains quiet, common pigs being quoted 
45s., and part mines 50s. Pig iron producers are this week obtain- 
ing more relief in the matter of coke supplies, since on Monday 
there came into operation the reduction of 3d. per ton in railway 
rates on coke brought from Derbyshire into Staffordshire, in the 
case of firms taking 500 tons a month and upwards. 

Splendid results in chain making are those which have been 
attained at the newly-started chain works of the Earl of Dudley, 
adjoining his Round Oak forge. Recently there have been tested 
some samples of the 2;;in. cables which are being made for the 
Admiralty. They have borne a breaking strain of as much as" 
217 tons 16 ewt., the fracture showing all fibre. This speaks well 
for Staffordshire iron and Staffordshire workmanship, the result 
being the highest on record. 

A good deal of activity continues to be observable in this district 
in machinery manufacture, general engineering and pump work. 
Messrs. Joseph Evans and Sons, Culwell Foundry, and Heath Town 
Works, Wolverhampton, have just erected a large compound 
duplex direct-acting condensing steam pump, capable of raising 
65,000 gallons per hour. The water is drawn through a large suc- 
tion pipe from a distance of half a mile, and it is connected with 
a mile and a-balf of delivery pipe. Orders are under execution 
for several engines on the same principle, with cylinders ranging 
from 24in. up to 36in. for colliery work, &c. 

This week the memorial-stone has been laid of a new sewerage 
works at Trescott, by the chairman of the Local Board of Tetten- 
hall, near Wolverhampton. The cost of the works is £14,000, and 
the engineers are Messrs. H. J. and E. D. Marten. The system 
adopted is known as the quiescent clarification system. It 
involves a series of tanks, and the distribution of the effluent over 
an area of several acres. When the sewage arrives at the works it 
enters a tank, and from there it flows though a mixing-house over 
a small water-wheel. The object of the water-wheel is to mix the 
sewage with lime or chemicals. From the mixing-tank it passes 
through tanks which enable the rougher and coarser materials to 
fall to the bottom. From these again it passes into the precipita- 
ting tanks, where the solid matter remains, and is operated upon 
until it becomes perfectly clear. There is also a quiescent tank, 
where the material, by being allowed to rest, purifies itself. 

Plans for a new dust destructor, to cost £5600, have this week 
been approved by the Local Board of Aston, having been sub- 
mitted by their Sanitary Committee. An inclined roadway is to 
be provided, carried on iron columns, with two tipping platforms, 
and a roadway all round the destructor, boiler, and other plant. 

The directors of Nettlefolds, at their meeting this week, have 
decided to recommend a dividend for the. second half-year at the 
rate of 5 per cent. per annum, less income-tax, on the original 
preference shares, and at the rate of 6 per cent. per annum, less 
income-tax, on the ordinary shares and deferred profit debentures, 
payable on July Ist, 1890, 

Local manufacturers and others doing business with South Africa 
note with interest a communication received at this week’s meeting 
of the Wolverhampton Chamber of Commerce intimating the esta- 
blishment of a similar chamber at Johannesberg. The letter 
states that the founders of this new Chamber of Commerce are 
desirous of doing their best to promote commercial intercourse 
with the leading European centres. Figuresare given showing the 
growth of trade in the district of which Johannesberg is the 
industrial centre, and it is mentioned that railways are being pushed 
forward to that town from various points. The new chamber ask 
for the interchange of circulars and price lists between themselves 
and English chambers. A considerable amount of business is 
transacted by the manufacturers of Birmingham and its locality 
with South Africa in guns, cultivating and edge tools, general 
hardware, and other descriptions of metal wares, and this dis- 
position on the part of Johannesberg traders to foster business 
relations with this country is therefore regarded hereabouts as 
satisfactory. 

At a gathering of the Midland trades unions a presentation of a 
ogg? of £100 and an address was made at Darlaston this week to 
Mr. Richard Juggins, general secretary to the Midland and Coun- 
ties Trades Federation and the Nut and Bolt Makers’ Association. 
The gathering was held under the auspices of these two organisa- 
tions. In the course of the proceedings it was stated that it was 
nearly twenty years ago that Mr. Juggins first became the secretary 
and prime mover in the trades union connected with the nut and bolt 
trade. Four years ago Mr. Juggins, having brought the nut and bolt 
trade intoa satisfactory condition, came to the conclusion that 
there were kindred trades which should be improved. He did 
much to bring into prominence the lamentable condition of the 
operatives in the chain industries of Cradley Heath. In the 
course of his reply io the presentation, Mr. Juggins said the report 
last year showed that the federation had a membership of 4000, 
whilst now it had a membership reaching 12,000. e spoke 
strongly in depreciation of sweating, which, he remarked, should 
not be permitted to exist. They in England had had the advantage 
of twenty or thirty years of trades unionism ; on the Continent 
it was only in its initial stage. 

The West Bromwich Board of Guardians, who have already sent 
in a petition against the Bill for the exemption of machinery from 
rating, have now appointed a deputation to watch the progress of 
the Bill, with power to attend any conference in pal or else- 
where upon the subject. The Board of Guardians at Wolver- 
hampton have also declared against the Bill. It is somewhat 
remarkable that local bodies in the heart of manufacturing centres 
like this should declare against a measure which would undoubtedly 
be to the benefit of machinery users. 

Mr. Joseph Aird, Wellington Tube Works, Great Bridge, 
Staffordshire, announces a reduction in the price of tubes and 
fittings 5 per cent. gross, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


IN all branches of the iron trade business remains in the same 
unsatisfactory condition that has been reported for some time past, 
and there is still no indication of any prospective improvement. 
Consumers buy as sparingly as possible in the belief that prices 
have not yet touched their lowest point, and to secure orders 
makers are being @tiven to accept prices that, under present con- 
ditions as to cost of production, are in many cases simply ruinous, 
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This applies equally to raw and manufactured material both in 
the iron and the steel trades, and with evidently falling activit in 
many of the iron and steel using industries the outlook is certalnly 
discouraging. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but the market opened after the holidays with a ver 
depressed tone, owing to the further giving way in prices at Glas. 
gow and Middlesbrough, and there was very little doing. In pig iron 
notwithstanding the very low prices now current in the market. 
there is a great deal of underselling on the part of merchants and 
dealers, and the unsettled state of the market still prevents buyers 
from haying any confidence in placing out orders, the persistent 
downward movement in prices naturally encouraging the belief 
that by waiting they will be able to obtain still more favourable 
terms. It isnot only that merchants are “bearing” the market, 
but makers in many instances are cutting down their prices to 
excessively low figures where there is any opportunity of 
effecting sales of any weight, and it is difficult to get at 
any reliable basis upon which business is actually being 
done. For Lancashire pig iron makers quote nominally about 
50s., less 24 per cent., delivered equal to Manchester, but district 
brands are offering at so much under this figure, that they are 
quite out of the market, and very substantial ions upon 
their quoted rates would be necessary to secure orders. Lincoln. 
shire iron in some instances is still quoted nominally at 50s. to 5ls., 
less 24 per cent., delivered here, hut makers generally would readily 
accept 1s, to 2s. per ton under these figures, and sales have been 
reported at as low as 45s, to 46s., less pst per cent., delivered equal 
to Manchester, but this last-named figure can scarcely be regarded 
as the basis of actual values. Derbyshire iron is quite out of this 
market, best foundry brands being still quoted at about 55s., with 
inferior qualities nominally about 50s., less 2} per cent. delivered 
here. Outside brands offering here are decidedly easier, good 
foundry Middlesbrough being obtainable at about 49s, dd. to 
50s. 4d., net cash, according to brand, for delivery equal to Man- 
chester over the next two or three months, whilst Eglinton delivered 
at the ports does not average more than 49s. 6d., and delivered 
equal to Manchester at about 54s., with Glengarnock obtainable at 
about 57s. 6d., net cash, 

In hematites there is still little or nothing doing, and makers’ 
quotations are altogether nominal, good foundry qualities being 
offered through second hands at about 65s., less 24 per cent., for 
delivery in the Manchester district. vay 

Steel plates still meet with little or no inquiry, and there has 
been practically nothing doing to really test prices. For good 
qualities of steel boiler-plates makers quote nominally on the basis 
of £9 per ton delive equal to Manchester, but in most cases 
£8 15s. would be readily accepted for actual specifications, and 
merchants are offering at £8 10s. per ton delivered here. 

The manufactured iron trade remains in a very depressed con- 
dition, with a continued downward tendency in prices, Except 
that there are fair inquiries for cotton tie hoops for America, to be 
delivered before the new tariff comes into operation, and for India, 
there is very little new business coming forward, Bars, delivered 
in the Manchester district, do not average more than £6 lds, for 
Lancashire, and £7 for North Staffordshire qualities, and merchants 
are offering at considerably under these figures, local made bars 
having been sold at as low as £6 10s. per ton delivered ; Lanca- 
shire hoops average £6 lis. to £6 17s. 6d.; and sheets, £8 to 
£8 10s. delivered in the Manchester district. ft 

Nut and bolt makers report a very considerable falling off in the 
demand, with a continued easing down in prices, which are now 
fully £2 per ton below what they were at the commencement of 
the year, . : ‘ f 

In the metal market there is only a very quiet business doing 
and the advance on list rates for some descriptions of goods 
reported last week has scarcely been obtained upon actual business 
done. 

The condition of the engineering industries remains without any 
very material change. Works for the most part have been stopped 
for the greater portion of a week for the holidays ; and although, 
generally, engineering establishments are well supplied with orders 
to keep them fully engaged for the present, there is comparatively 
little new work giving out; and in some instances, where orders 
are to be got, very low prices have been quoted to secure them. 

I hear on aaa authority that Major Adrian H. Hope, of the 
Queen's Scottish Borderers, has been appointed to the office of 
General Secretary to the Iron Trades’ Employers’ Association, 
which, as I announced some time back, was being vacated by Mr. 
Hutchings, who has held the appointment since the formation of 
the Association in 1872. In reply to the advertisement which 
declared the office vacant, I understand that no less than about 700 
applications were received for the appointment, the applicants in- 
cluding an unusually large proportion of. professional men, 
barristers and solicitors, and 400 of these applications were accom- 
panied by testimonials and references which called for detailed 
examination and careful attention on the part of the committee 
specially appointed to make the selection. The intention of Mr. 
Hutchings to retire from his duties as secretary was known to the 
committee in January last, and his actual retirement will take 
place at the end of the present month, with the proviso that he 
will be retained as consulting or parliamentary secretary for the 
performance of such duties as may devolve upon him in that 
capacity. The central offices of the Association will still be fixed 
in Manchester as the most suitable head-quarters for the various 
industries represented by this employers’ organisation. 

A meeting of the Lancashire and Cheshire district of the Asso- 
ciation of Municipal and Sanitary Engineers and Surveyors was 
held on Saturday at Burnley, where the members, accompanied by 
Mr. H. Percy Bonboise, of Liverpool, the President, were 
received by the Mayor, Mr. Alderman Thornber. Various points 
of interest in the district were inspected by the members, and in 
the afternoon they visited the Caul Clough Waterworks, a s vial 
feature in connection with which is that the puddle trench has 
been carried to the unprecedented -- of 190ft., raising the cost 
of the scheme from £59,000 to £150,000. , . , 

At the month!y meeting of the South Lancashire and Cheshire 
Coalowners’ Association held on Tuesday at Manchester, several 
important matters were under consideration. Amongst these was 
the Rating of Machinery Bill, with regard to which it was agreed 
not to oppose the Bill, but to support the insertion of a clause sug- 
gested by Mr. Tomlinson to the effect that the rating of machinery 
in connection with collieries should be placed — the same footing 
as provided by the clause in the Metalliferous Mines Bill, by which 
the machinery of mines is exempted from rating and only the 
royalty on the mines is subject to be rated. It was resolved to 
oppose the Steam Engines Bill, and a petition against this proposed 
measure was adopted by the meeting. 

In the coal trade business during the past week has scarcely 
settled down after the holidays, many of the collieries in the Man- 
chester district having only got into full work on the Wednesday 
and for all descriptions of fuel there has been but a very limited 
demand. The prolonged stoppages of the rf for the Whitsuntide 
holidays, with the consequent restriction of the output, has helped 
to steady the market, and there has been no general reduction in 
prices with the commencement of the month. In isolated cases 
there has been some giving way upon late rates, and generally the 
tendency is in the favour of buyers, At the pit mouth best coals 
scarcely average more than 11s, 6d.; second qualities, 10s.; common 
round coals, 8s. 9d. to 9s. 3d.; burgy, 8s. to 8s, 6d.; slack, 6s, 6d. 
to 7s., with best qualities fetching 7s. 6d. per ton. 

So far as contracts for the ensuing season are concerned, only a 
limited quantity has so far been placed, but on locomotive fuel an 
advance of 2s. 6d, to 3s. per ton, and upon gas coal about 2s. ard 
ton is being held out for, as compared with the prices taken last 

ear. - a. 
" For shipment there is still very little doing, and low prices have 
to be taken, steam coal delivered at the ports on the Mersey ranging 
according to quality from about 9s, 9d. to 10s. 3d. per to 
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+ jron trade this week. The demand is not so large, nor so 
pg, as it has been, and the unwelcome prospect presents itself 
pre times. With this anticipation, makers are beginning to 
a fot their output in the blowing out of additional furnaces. 
Dering the past few days the Moss Bay Company, which for some 

ks has only had one furnace blowing, has now put that furnace 
al blast, and the whole of the four furnaces are now standing 
‘ile At Harrington a furnace has been blown out, and now only 
o are blowing of the four. There is every prospect of the furnaces 
pat outat Barrow, where thirteen of the fourteen furnaces are now 
kingiron. The fact that steel makers are using less iron, and the 
further fact that the general demand is nowcontined within narrower 
limits will necessitate a further curtailment of production; and it 
: quite likely that, before the end of the current month, the 
Saat of furnaces in blast will be reduced from forty-five to 
forty-one. Prices are weaker, at 51s. 3d. per ton, cash, for hematite 
warrants, and 54s. to 58s. for parcels of makers’ iron in mixed 
Bessemer Nos., net, f.o.b. It is expected prices will touch 50s, 
before any check is given. Stocks show a further depression. 
They have been reduced during the week to the extent of 2801 
tons; and, from the beginning of the year, to the extent of 72,231 
tons. They will represent on the aggregate 308,411 tons, which is 
considered too heavy a holding on the hands of speculators. 

The steel trade is fairly employed, but the prospects of a con- 
tinuance of good trade are not so as they have been. Rails 
are in fair, but not liberal inquiry. Heavy sections are quoted 
at £4 15s. per ton, a reduction of 5s, Steel shipbuilding material 
is in better inquiry, but orders are not being booked. It is hoped 
and believed, however, that the cheaper supply of material will 
tend to encourage the demand for shipping, which can now be built 
cheaply. Blooms, slabs and billets are a quiet trade at easier 


Prenipping shows a falling-off. The tonnage of exports of pig iron 
and steel during last week represent 11,699, compared with 30,378 


in the corresponding week of last year. Shipments this year 
por ho 455,863 tons ; same period last year, 465,587 tons ; decrease, 


94 tons. 

Shipbuilders and engineers are busy, and are expecting to be 
fully employed for a long time to come. New orders are, however, 
not offering freely for shipping, and there is much competition for 
those which are in the market. 

Iron ore is very quiet in tone, and there is only a slow business 
doing. Average qualities are quoted at from 10s, to 11s, 6d. per 
ton, net at mines. 

Coal easier. Coke is not doing so full a trade, and prices are 
easier at 21s. per ton for East Coast qualities delivered here. 

Mr. Albert Tilley, who has been engineer for the Barrow Steel 
(Co, for several years past, has been manent to design, put down, 
and afterwards manage a new steel works at Bilbao in Spain, for 
the Martinez Riva Palmer Co. The site is alongside of the ship- 
building yard belonging to this firm. It is proposed to put down 
a plant capable of producing no less than 50,000 tons of Siemens- 
Martin steel, chiefly for shipbuilding purposes, Mr. Tilley is 
admirably fitted to carry out this work, as under his control and 

idance the whole of the Siemens-Martin plant at the Barrow 
Steel Works has been put down, 

Mr. W. G. Ainslie, M.P., speaking at Hawkshead on Tuesda 
evening, said he had been asked to draw out a Bill to deal wit 
hematite warrant speculation and the injury of traffic in warrants 
on the iron trade, He hopes to submit this Bill to the Govern- 
ment at the end of the present session, and hopes in the meantime 
there may be a thorough ventilation of public opinion on the 
subject. 

ib enormous bed of salt has been discovered in Walney Island. 
The effect of this discovery on the future of Barrow can scarcely 
be over-estimated. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Work bas now been generally resumed after the Whitsuntide 
holidays. The fine weather and the absence of any particular 
pressure, except in the heavy departments, caused the “play ” to 

prolonged. At several steel works the diminution of demand 
has led to short time being worked. The coal trade is also quieter. 
Messrs. Newton, Chambers, and Co., Thorncliffe Collieries, took a 
contract for 140,000 tons of gas coal, deliveries to be distributed over 
twelve months. The important point is that the firm are sending 
this coal to London by Hull. The Hull and Barnsley convey by 
rail to Hull, where they have excellent facilities for loadi 
quickly. If this experiment succeeds, the great disa we 4 
under which South Yorkshire coal has so long laboured in the 
heavy charges for inland transit will be at an end, and the supplies 
from these ports come more fairly into competition with the sea- 
borne coal from the North. 

Messrs. Davy Brothers, Park Ironworks, have just forwarded to 
France a hydraulic forging press, of 2000 tons capacity. It is 
similar in type to that of 5000 tons supplied by the same makers to 
Messrs. Charles Cammell and Co., Cyclops Works. The machinery 
with its appliances, weighing close upon 280 tons, was forwarded to 
Liverpool by special train, com of thirty-six heavily-laden 
trucks, Messrs. Davy Brothers have similar work in hand for a 
leading firm in the North of England. 

Messrs. Edgar Allen and Co., of the Imperial Steelworks, have 
taken the establishment at Tinsley which was erected by Mr. J. H. 
Sales for the manufacture of wheels and wagons. The premises, 
which have not been employed for some years, will be utilised b 
Messrs. Edgar Allen and Co, for the casting department of their 
business, e necessary offices will be erected, furnaces built, and 
machinery put down. Messrs. Thomas Firth and Sons, Norfolk 
Works, are expediting the completion of their extensions, in which 
the hydraulic press is a prominent feature. 

On Wednesday morning hematite iron was quoted at 62s. 6d, 
per ton at Sheffield. This is a heavy drop from January Ist, when 

» was obtained. Common forge and foundry iron is new at 
about 45s, per ton at Sheffield. 

The continued absence of new orders is Naiaing to be seriously 
felt in some lines, The only departments which may be considered 
now to be still fully employed are armour-plates, gun forgings and 
marine shafting, tires, and axles. The work for the Admiralty 
programme is being pushed ahead steadily with all possible means, 
and the bulkhead and belt armour for the four large battleships 
building at the Government -yards is nearly completed, and atten- 
tion given in turn to the four similar shi building at Jarrow, 
Birkenhead, and Glasgow. Tires and axles Seve been reduced 10s. 
to 15s. per ton. 

Files and edge tools are in very light demand. Hammers, adzes, 
and similar tools used in shipbuilding, are in poor request, owing 
to the depressed condition of business in the Herthem yards, 
where the workmen have submitted to a reduction of 10 per cent. 
on their wages, In files, the excessive demand of a few months 
go Is completely at an end, At one time the difficulty was to get 
sufficient workmen, merchants anticipating difficulties as to 
supplies, freely over-bought; and while several firms have work 
= cient to last for a year, others are very short. File-grinding 
y machinery is being gradually introduced. The wire trade, 
especially in the better classes, is good, the foreign markets 
co heavily, while the home demand is quite up to the 

Very grave concern is caused by the new American tariff. If it 
nae the Senate in its present form it will practically kill the 
Sheffield cutlery trade with the United States, except in the special 
goods which are really articles de luxe. One large firm, who make 
cutlery exclusively for the American market, state that, in the 
event of the Senate contirming the measure, they cannot possibly 
continue to manufacture in Sheffield, and the result is that they 
ras Aa compelled to take their establishment, with a few picked 
nds to teach others, to America, The disastrous effect of the 


vessels 





proposals will be felt throughout the whole of the British indus- 
tries, both in soft and in hard goods. 

The wee of puddlers have Re advanced at the Parkgate Iron 
and Steel Works, in accordance with the award of the Board of 
Arbitration in the North of England. They were raised 2h per 
cent. on the 3lst of March, and on the 2nd June they were further 
advanced 2) per cent. for tonnage, and 3d. per ton for puddling. 
This makes a total advance since the improvement in trade of 
224 per cent., and 2s, 3d. per ton for puddling. It is anticipated 
that the next award will be a reduction, as selling prices have gone 
down since April, upon which date the average was taken. The 
Siemens steel workers at Parkgate have recommenced working 
after the holidays at a reduction of 10 per cent., which brings the 
remuneration back to the rate of a few months ago. The demand 
for iron and steel has fallen considerably. The workers are on 
short time. Rotherham is ruled by the North of England, and 
Shettield by the South Staffordshire rates. 

The Sheffield and South Yorkshire Navigation Company is 
taking the statutory steps to commence the work of constructing 
the canal from Sheffield to Keadby. It has endeavoured to 
come to an agreement with the Manchester, Sheffield, and Lincoln- 
shire Company for the purchase of the navigations, without having 
recourse to the compulsory powers of its Act, but its efforts 
have not been successful in inducing the Sheffield Company 
to move in the matter. As the nine months from the passing of 
the Act expired on the 26th inst., the company’s solicitors the next 
day served the railway company with notice for a compulsory sale. 
Unless a friendly agreement is arrived at, the Railway and Canal 
Commissioners will have to act as arbitrators. The Canal Company 
is pressing forward the matter. 








THE. NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade shows as yet no signs of improve- 
ment. Sellers are numerous enough, but buyers, as arule, will not 
operate, and very little business is done. The tone of the market 
held at Middlesbrough on Tuesday was one of quietude, almost 
approaching to stagnation. Although No.3 g.m.b. was yromccn om | 
merchants at 40s. 6d. per ton but few transactions were recorded. 
Some makers are now also willing to accept minimum prices. 
Consumers were anxiously awaiting the publication of the iron- 
masters’ returns for May in the belief that they would then be 
able to buy at about 40s, per ton, Makers generally would not 
accept less than 41s., and that figure had to be paid for special 
brands. Grey forge iron is now plentiful, and can be bought for 
39s. 6d., representing a reduction of 1s, per ton since last week. 

There are no holders of warrants at Middlesbrough who are 
willing to sell at the moment, but at Glasgow there are several 
ready to take 39s. 11d. per ton. 

Connal’s stocks of pig iron are still falling. The quantity held 
at Middlesbrough on Saturday last was 106,032 tons. At Glasgow 
on the same day it amounted to 743,404 tons. 

The finished iron trade is in an unsatisfactory condition, and but 
few mills are working regularly. The reductions in price which 
have lately been made have not brought any fresh orders worthy 
of mention. The prices quoted on Tuesday last were as follows, 
viz.:—Ship plates, £5 7s, 6d. per ton ; common bars, £5 15s.; and 
ship angles, £5 5s, All free on trucks at makers’ works, less 24 
per cent. discount. 

The position of steel makers is no better, and their prices are 
decidedly weaker. Heavy rails are steady at £4 17s. 6d.; but ship 
plates have fallen to £610s.; and angles to £6 5s. per ton. 

Shipments show an improvement in comparison with the returns 
of the last few months. The pig iron exported during May 
amounted to 80,251 tons, against 76,306 tons in April. The chief 
export items are as follows, viz.:—To Germany, 31,239 tons; 
Holland, 9427 tons; Belgium, 4519 tons; Russia, 3635 tons ; Sweden, 
3585 tons ; France, 3235 tons ; and to Scotland, 11,470 tons. The 
last-named item is less than half what it was in May last year. 
Manufactured iron shipments reached 29,099 tons, and steel 
16,767 tons. 

The official returns of the Cleveland Ironmasters’ Association 
for the month of May were issued on the evening of the 3rd inst. 
They testify that the number of furnaces in operation were one 
less than in the corresponding month of last year. The total 
make of Cleveland pig iron was 133,781 tons, or 5368 tons more 
than in April. The total make of hematite, spiegel, and basic 
iron was 104,979 tons, or 1765 tons less. As regards stocks at the 
end of the month, makers’ stocks appear to have increased by 
15,909 tons, and makers’ stores to have decreased by 832 tons. In 
public stores there has, however, been a decrease of 27,419 tons, 
the net result being a diminution of stocks in the whole district of 
12,342 tons. The returns are regarded as extremely favourable. 
The total stocks, amounting as they now do to 265,255 tons, only 
represent about four and a-half weeks’ make, and this cannot be 
considered more than a reasonable quantity to serve as a “‘fly- 
wheel ” to so important a trade as that of Cleveland. Were it not, 
in fact, for the three-quarters of a million tons lying at Glasgow, 
and the warrant gambling which goes on in connection therewith, 
the Cleveland iron trade would certainly be now in a comfortable, 
if not prosperous condition. 

The position of shipowners does not seem to improve ; freights 
are still tending steadily downwards, the depression having now 
reached the trade to and from the ore ports. Freights from 
Bilbao to the Tees are down to 6s, 14d. per ton, and to the Tyne 
to 6s., which is a t reduction from ok or they were four or five 
months since. he steamers which are not fitted with triple 
engines are in most cases no longer able to earn a profit, and some 
are already laid up, both in the Tyne and at Hartlepool. Should 
the present downward course of freights not be arrested, there will 

robably be as many laid up next winter as there were three or 
our years ago, 

The failure of the workmen employed at the shipbuilding and 
engineering works in the North of England to carry out their part 
of the bargain in respect of the fifty-three hours movement, con- 
tinues to form a leading topic of conversation. Employers are 
naturally exceedingly irate at what they regard as bad faith on 
the part of their men. Others who hitherto have professed confi- 
dence in the reasonableness and good faith of the British workman, 
are beginning to despair of him, and will probably end by modify- 
ing their views considerably. At one large shipyard on the 
North-East Coast, the employers have endeavoured to impose a 
fine upon all who did not appear at their work immediately after 
the holidays. This, however, the men resented as an invasion of 
their right and privileges. A resolution was passed at a mass 
meeting, called for the purpose, to the effect that they would strike 
rather than submit to any fine. A large number of them have 
actually done so, and are still out. 

The returns of the North-Eastern Railway Company for the 
Whitsun-week aresomething marvellous, as compared with the corre- 
sponding week in last year. Passenger traffic shows un increase of 
£23,970, and this seems to have been earned without interfering 
with any other item, except dock dues. Thus in merchandise and 
cattle traffic there was an increase of £3000, and in mineral traffic 
of £4119. The net increase from all sources for the week was 
£30,440, making a total for the half-year so far of £241,309. There 
is therefore every prospect of the increase for the half-year, when 
completed, reaching to close upon £300,000. The only persons 
who seem to suffer from the increased traffic in holiday weeks are 
the railway servants, who are then sadly overworked, and passengers 
by ordinary trains, who are often much inconvenienced by having to 
wait long periodsin crowded stationsfortheirtrains. There have been 
many and loud complaints from sufferers in this way, but they get 
no redress and littlesympathy. The holiday-makers who create 
the nuisance are very much more numerous than they are, and 
therefore claim and obtain precedence as regards the services of 
the railway company. 





The Executive of the National Association of Blast Furnacemen 
held a meeting last week to consider further what measures it was 
in their power to adopt to restrict the ep of pig iron, and so 
diminish the heavy stocks which they rightly ider are troubling 
and depressing the whole trade. Their proceedings, however, 
seem to have been directed towards improved organisation of their 
own members, and more effective representation on their executive 
for purposes of future action. They have not yet touched the 
great question of how their members are to live in case of a cessa 
tion of work representing the production of a million tons of pig 
iron. They will find this a tolerably formidable difficulty when 
they come really to face 1t. 











' NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been flat and declining during 
the greater part of the week. There has been less inquiry for iron 
both on legitimate and on speculative account. In the hematite 
department especially there has been much weakness, attributed 
to rather heavy realisations at a time when there is little disposi- 
tion to purchase. Makers state that an improved inquiry is being 
experienced for pig iron for Canada, but in other Geeatiens the 
demand is but moderate. 

The shipments of pig iron from Scottish ports in the past week 
were 8336 tons, compared with 9343 in the corresponding week of 
last year. They embraced 1041 tons to Germany, 757 to Canada, 
689 to Holland, 600 to the United States, 558 to China and Japan, 
270 to Australia, 95 to France, and 1174 to other countries, the 
coastwise shipments amounting to 3147 tons, against 9343 in the 
same week of 1889. The total shipments for the present year to 
date amount to 192,655 tons, being 16,252 tons more than at this 
date last year. 

It has been found impossible to maintain the prices of makers’ 
iron, and there has been a further general decrease since last report, 
varying in individual cases from 3d. to 2s. per ton. The current 
prices are now as follows :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 60s. 6d.; No. 3, 56s. 6d.; Langloan, 63s. 6d. and 
57s. 6d.; Summerlee, 61s. 6d. and 57s. 6d.; Coltness, 64s. 6d. and 
58s.; Calder, 67s. and 56s. 6d.; Clyde, 61s. 6d. and 54s. 6d.; 
Carnbroe, 45s. 9d. and 45s. 3d.; Monkland, 45s. 3d. and 45s.; 
Govan, 45s. and 43s.; Glengarnock, at Ardrossan, 61s. 6d. and 
54s. 6d.; Dalmellington, 51s. 6d. and 5ls.; Eglinton, 47s. and 
46s. 6d.; Shotts, at Leith, 63s, and 57s. 6d.; Carron at Grange- 
mouth, 67s. and 57s, 

The result of the decline of Cleveland iron several shillings below 
Scotch is already seen in the increased imports at Grangemouth, 
and these are likely to curtail the amount of the reduction of stocks 
in Scotland. 

The shipments of iron and steel manufactured goods from 
Glasgow in the ay week embraced locomotive engines and 
tenders to the value of £9650, of which £8000 worth went to 
Madras and £1200 to Colombo; machinery, £16,700; sewing 
machines, £3335; steel goods, £9250; and general iron manu- 
factures, £48,500. 

In the malleable iron branch the state of matters is still unsatis- 
factory. Business is scarce, and it is not easy to keep the works 
going. Makers have further reduced their prices in the cases of 
the higher grade of common bars, hoops, and sheets 5s., and nail- 
rods 10s. per ton. The lowest grade of common bars remain at 
£6, the higher grade being now £6 15s., best bars being 10s. 
higher in each case; hoops, £7 10s.; sheets, £8 10s.; and nail-rods, 
£7 15s.; these prices being subject to 5 per cent. discount for 
pay in one month after delivery. Makers state that they have 
extensive offers of orders for unbranded iron for export to the 
East, but the prices offered are too low for remunerative working 
at the present cost of production. One or two lots of this iron are 
— to have been placed at £5 10s, net, but the bulk of it is 
offered at considerably lower sales. 

The operatives in the employment of the malleable iron makers 
in the West of Scotland have had their wages raised this week 
24 per cent. This advance taking place at the time of a falling 
market, is based upon the arbitration award in the North of 
England iron trade. There the wages scale is fixed upon the 
average prices received during two months, and for convenience 
sake the trade in our district follows the course adopted in Cleve- 
land. The advance now given will have to be paid for two months, 
till the end of July, after which time it is highly probable that 
there will be a reduction of wages. 

Steel makers are booking a fair quantity of miscellaneous orders, 
but for their staple trade of shipbuilding material there is next to 
no fresh business being concluded. Nevertheless, the chief makers 
are quite well employed on old contracts, and they quote recent 
prices, except for angles, which are 2s. 6d. per ton lower. The 
current quotations are—Angles, £6 12s. 6d.; ship plates, £7 10s. ; 
boiler plates, £8 10s.; and bars, £8, all less 5 per cent. discount 
for delivery in Glasgow district. 

With reference to the coal trade, it has to be noted that splint 
coals are decidedly easier, the demand for furnace purposes being 
smaller, owing to the slackness at the manufactured ironworks. 
Main coals are also quieter, and both these qualities are 3d. per 
ton lower in price than a week ago. Steam coals are in good 
request, and prices are maintained. Free at the ship in Glasgow, 
main coals are 8s. 9d. per ton ; splint, 9s. 3d. to 9s. 9d.; ell, 10s.; 
and steam coal, 10s, 9d. to 11s. The lower qualities of dross 
are easier in price. 

In the course of the past month, twenty-four new vessels, with a 
total tonnage of 25,954 tons, were launched from the Clyde shipyards, 
against 35,143 tons in the same month of last year, and 14,156 tons 
in May, 1888. The output of the five months ending 31st May is 
148,665 tons, compared with 115,493 in the corresponding period 
of last year, 73,793 in 1888, 70,571 in 1887, and 65,225 in 1886. 
There is now about 180,000 tons of shipping in the hands of the 
Clyde builders, compared with 300,000 tons at the beginning of the 
present year, and 270,000 tons at this date last year. New con- 
tracts are very scarce, and it looks as if dull times were gradually 
approaching in this very important trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


As intimated, the colliery of Penrhiwceiber, in the Aberdare 
Valley, has been launched, and I have no doubt will be successfully 
taken up. Its coal in the market is regarded as amongst the best, 
and its management has been excellent, and returns large. The 
buoyancy in steam and house coal continues, and though the 
monthly holiday on Monday was a drawback, still on all sides the 
condition of the trade is regarded as good. There is a vigour and 
spirit in all coal transactions which augur well, and properties that 
have long remained stagnant are being developed. Cefn Glas, 
Quakers Yard, which for years has been in disuse, is a 
It is well placed for railways, having a siding on the Rhymney 
which suits well for Neath and Swansea. Mr, D. Thomas, M.P., 
has re-opened a house coal colliery in the Merthyr Valley. In the 
same valley, in the neighbourhood of Treforest, an influential com- 
pany, including Mr. Tudor Crawshay, will shortly break ground for 
a new colliery, with an extensive area. 

The good times in coal is extending to the Forest of Dean. This 
coalfield will be brought into direct touch with Southampton by 
the completion of the Midland and South-Western Junction Rail- 
way between Cirencester and Cheltenham, and this is favourably 


——— 

resent quotations of steam coal show an improved tendency, 
and best steam is selling for as much as 15s. 6d. Some sales are 
effected at less, but there is no lower quotation than 14s, 9d., and 
seconds are selling freely from 14s. upwards. Small steam is in 
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demand from 9s. 3d. to9s. 6d. Best house coal is at 14s. to 14s. 3d.; 
seconds, 12s. to 12s. 6d.; and small, 11s. 6d. to 12s. 

For coke the demand is better, and extra coke ovens are build- 
ing. Prices are from 19s. 6d. furnace, and 22s. 6d. foundry. _Pit- 
wood is at 15s. 6d. 

Mr. William Simons, an authority on railway rates, has given 
expression in a local paper to his opinion that railway rates on coal 
and pitwood should be amended, and contrasts the difference 
between the charges in this country and Belgium. He contends 
that if a reasonable rate were arranged, the benefit would be 
great to the industries of the country, but the price of coal is a 
constriction. In the case of pitwood, as the trucks coming to the 
port with coal go back with pitwood, there should be a marked 
reduction in rates. 

The difference between the Taff Vale men and the management 
has been amicably arranged. 

There is a better tone in the steel trade, and the close connection 
between our steel works and the tin-plate works is shown by the 
fact that as one improves so does the other. Tin-plate is better 
this week 3d. per box, and bar, though not improved in price, is in 
demand. Rails too are in request ; 1200 tons went off this week to 
Ysladt, and 500 to Libertas. Prices for railsand barsare the same 
as last week. 

Ebbw Vale shares are looking up, and it is likely Rhymney will 
declare another dividend. 

Buenos Ayres continues a good customer, and local railways have 
been laying down more freely. Close upon 10,000 tons of ore from 
Bilbao came to hand this week, principally for Ebbw Vale, Dowlais, 
and Tredegar. Swansea, the great tin-plate centre, was itself an 
importer this week of three cargoes of tin-plates from Newport, 
Mon., to Swansea Harbour Trust. In timber traffic, Cardiff and 
Newport show a marked improvement. 

Amongst the new companies floated lately is that of the Briton 
Ferry Carbon Fuel Company ; capital, £10,000, in £5 shares. In 
the Swansea district I hear of two large works on the eve of being 
amalgamated and floated. Doubtless by next week matters will 
be in a more advanced stage. There is also another colliery com- 
pany likely to be floated. 

Wages differences are quieting down. In the Swansea district 
there is a small strike amongst some of the copper smelters. In 
the colliery and iron districts the friction between the enginemen 
and stokers with the proprietors of Dowlais, Cyfarthfa, and other 
steel works, has abated, and the notice given to terminate at the 
end of May has been allowed to remain over June to see if a com- 
promise can be effected. 

The generous response of the nation to the Llanerch fund is 
being repeated in the case of the Morfa fund. I see that the 
Mansion House total is now £2800, and the local £13,000. The 
sum wanted in addition is £4000, which will meet the case and 
allow of a modest aid to all widows and orphans. 

The Swansea port business is manifestly increasing rapidly ; last 
week showed an increase of 7000 tons over the previous week. In 
coal, tin-plate, and patent fuel the totals have been heavy. No less 
than 10,000 tons of patent fuel were exported last week. Prices 
are from 14s. 6d. upwards. In tin-plates the export last week was 
nearly 50,000 boxes, and the make 56,000; out as several works 
were quiet last week, and are lessening make, stocks next week are 
expected to show a decline. The tin-plate trade is unquestionably 
firmer, and it was noteworthy on Change this week that buyers 
were more inclined than usual to accede to higher prices for forward 
deliveries. The American scare is nothing like so marked. Quota- 
tions are:—Cokes, 13s. 3d. to 13s. 6d.; Bessemers, 13s. 6d. to 
13s. 9d.; Siemens, 14s. to 14s. 6d. 

The Melingriffith difficulty has not yet been adjusted. A striker 
writes stating that the rumour of a settlement is incorrect : ‘‘ They 
are as determined as ever, and he trusts that the men who are 
working at other works will continue their subscriptions!” This 
is a cool request when fair terms have been offered. 

The start of the new Dowlais Works at Cardiff is now only a 
question of a short time, and may be regarded as one of the most 
momentous events in the annals of Glamorgan. 

I am glad to note the action of the University authorities in 
their new appointment. Another step is more mining schools on 
a thoroughly broad basis. A correspondent writes to know what 
are the qualifications for mining engineer or colliery manager. 
For a first-class, the first necessity is five years’ practical acquain- 
tance with coal working. As this gives the working collier the 
best chance in the running, every large town in the mining district 
should have its mining school. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BusiNess this week remains in a quiet and rather cheerless con- 
dition, nothing having occurred to alter the a state of things 
which has now for some weeks past prevailed. A weakened 
tendency has set in on the Silesian iron market. Pig continues in 
regular demand, but for foundry there is only a limited request. 
The malleable iron trade continues in an unsettled state. The 
works are, in some cases, only very moderately supplied with 
orders, and the fear is that they may soon have generally to go 
on short time, so poor is the inquiry. 

The business done on the Austro-Hungarian iron market may, on 
the whole, be termed satisfactory. Although there is but a 
moderate demand, still orders are sufficiently offering to keep the 
works well employed. Spring has brought some animation to the 
tinished iron business, and prospects for harvest being good, an 
i nprovement in trade is generally expected to set in before long. 
Steel makers are fairly well off for orders ; the same holds regard- 
ing foundries and machine factories. 

From Belgium a continued absence of inquiry and lowering of 
prices is reported. The steel works are, comparatively speaking, 
rather well employed, but find it difficult to battle against English 
competition. Steel rails for export were sold at 148f. to 150f. 

Respecting the French iron market, no alteration of any note 
can be reported, the general condition remaining fortunately as 
satisfactory as before. The subdued tone noted before continues 
on the Rhenish-Westphalian iron market. There is but very little 
inquiry coming forward, and prices are, for some articles at least, 
only nominal; although they have been generally well main- 
tained, still the tendency cannot be called a firm one. The 
inland ore trade is very dull, and even the regular output 
not always disposed of without difficulty. Luxemburg minette 
has not changed. Pig iron still meets with little or no inquiry; 
the reduction in price, which took place some weeks ago, has not, 
as was expected, led to any improvement in demand. Hoping for 
a further reduction, buyersare still holding back and only coverin, 
their immediate requirements. There is a comparatively brisk 
lusiness done in spiegeleisen, but only so far for small lots and at 
immediate delivery. On all the works in the Siegerland stocks 
amounted toabout 1000t. on the lstof May. With few exceptions, 
there has been but little business doing in finished iron. any of 
the bar mills could do with a good deal more work than they are at 
present in receipt of. Foreign competition is adding greatly to the 
depressed state of prices. They are, as yet, not exactly unremunera- 
tive, but leave extremely little profit, compared to the high prices 
of material and wages. A very good business continues to be done 
in girders. The demand for hoops, though slightly improved upon 
the week, still leaves much to be desired. Prices have been main- 
tained. There is a decided falling off as regards new work coming 
forward in the plate and sheet trade. As yet the works are suffi- 
ciently occupied on orders previously booked. The wire trade 
continues in its former unsatisfactory condition. With regard to 
foundries, machine and wagon factories, nothing new can be told. 

The Russian Ministry of Finances is repo to have formed a 
project, according to which the production of coal and anthracite 
in Russia is to be encouraged and assisted by granting advances 
from Government banks to the owners of the mines, 


Lively efforts are being made in Greece to raise the trade and 
commerce of that ancient and newly rising country. A new 
Hellenic Navigation Company is to be constituted for the purpose, 
with a capital of 35 millions, and subsidised by Government, and 
great expectations are entertained with regard to the future of the 
ae. 

Similar objects may have been held in view by the Montenegrin 
minister at Constantinople, who has for some time been trying to 
gain the assent of the Sultan to the plan of making the river 
Boyana navigable. This mission has, however, only had a partial 
success, reasons of strategic nature having prevented, it is stated, 
to permit the Boyana to be made navigable into the sea. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 30th, 1890. 

In Western Pennsylvania there is an increased demand for 
Bessemer steel billets at 27°50 dols. to 28 dols., sales during the 
past week having amounted to between 6000 and 7000 tons. 

anufacturers now recognise the fact that prices have reached 
their lowest point, and so are making provision for the summer. 
There is a very heavy demand for steel plates of all kinds, and for 
merchant steel and structural iron. The bar mills are full of work, 
and are selling iron at 1°60 to 1°70. Pipe line construction is 
absorbing the entire production of the pipe mills. Crude iron is 
selling at Pittsburgh at 14°50 dols. for neutral gray forge, and 
17 dols. for No. 1 foundry. Bessemer is 17°50. In Chicago, Lake 
Superior charcoal is worth 20°50 dols.; Southern No. 1 coke, 
16 dols.; Southern gray forge has been offered at 14 dols, 
A great deal of new elevated railroad work is coming up, 
and the demand for structural material, especially in the 
Western States, is very heavy, and manufacturers are receiving 
a multitude of inquiries; sufficient work is projected to keep 
all establishments running full time the rest of the year, if the 
schemes are carried out. demand for all kinds of iron and steel 
is good; but the extraordinary existing capacity, and the steady 
increase, keep prices in favour of buyers. More iron ore is being 
mined in the Lake Ore regions than ever before; enormous stocks 
encumber the docks, and all the rolling stock available is in use. 
The contracts for the year have all been placed, and buyers are 
now anxious for the earliest possible deliveries, lest accidents should 
interfere with regular receipts later on. At several Southern 
furnaces there is a prospect of an advance in prices during the 
summer. Al] of the furnaces are oversold. 

About 600,000 Ib. of Lake copper have just been sold at 14jc. 
for immediate delivery. Prices of pig lead have advanced jc. per 
pound ; spelter has also advanced, and is now quoted at 5°15 for 
common. 

The production of anthracite coal so far this year is 10,598,597 
tons; for the last week reported the ag was 717,000 tons. The 
gross earnings for eighty-one railroads during the second week in 

ay are given at 5,442,157 dols., an increase of 646,000 dols. over 
earnings for the corresponding week of last year. Railroad earn- 
ings generally are improving, in spite of the rate-cuttings which 
continue. Trans-continental consolidations are now talked of, and 
it is probable that the railway situation will not be permanently 
improved until some such measures are adopted. The radical 
difficulty is, that there are too many managements of roads pene- 
trating the same territory, and until these managements are 
concentrated there will be rate wars and all attendant difficulties. 
The Vanderbilts are now at the head of a scheme to establish a 
direct line from New York to San Francisco, and it is believed in 
financial and railroad circles that the grand scheme will be accom- 
plished. The purchase by the Atchison, Topeka, and Santa Fé of 
the St. Louis and San Francisco was an important event in 
American railway circles, and that purchase has given rise to a 
number of rumours, one of which is that that will form the 
western end of a combination of which the Vanderbilt interests 
will control the eastern part. One thing is certain, and that is, 
that only through combination can permanent peace be established, 
and the railway managers and capitalists of the country are now 
addressing themselves to this herculean task. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Forrestt and Son launched from their Wyvenhoe Ship- 
yard, on Wednesday, the new five-rater cutter, built by them for 
ir. John McNish, from the design of Mr. G. L. Watson. As the 
yacht left the ways she was named the Archee, by Miss Annie 
wton. This yacht is expected to be a very strong opponent of 
the yachts sailing in her class this season. 

On Wednesday, May 30th, the twin screw steam launch Creole, 
the principal dimensions of which are 43ft. long by 10ft. beam, 
built by Messrs. Forrestt and Son, at Wyvenhoe, for her Majesty’s 
War-ottice, went on her official trial trip. The speed obtained 
was, we are informed, ten miles per hour ; draught, with forty-five 
men on board, 174in. She has more than fulfilled her special 
requirements. 

On the 3rd inst., Earle’s Shipbuilding and Engineering Company, 
launched from their yard at Hull two iron steam trawlers 100ft. 
long by 20ft. 6in. beam, by 10ft. 9in. depth of hold, named respec- 
tively Ionic and Jurassic, built for the Grimsby Steam Fishing 
Company to Lloyd’s 100A class, with necessary excesses of scant- 
lings in desirable parts. The builders will fit them with their 
special steam trawling winches, and also with triple-compound 
engines, having cylinders 12}in., 20in., and 32in. diameter by 22in. 
stroke, supplied with steam 1, a steel boiler of ample size to work 
at 150 lb, steam pressure. ese are sister ships to the s.s. Gaelic 
and Hellenic, launched a week or two ago, and the formerof which 
went on her trial trip on the 29th ult., averaging ten knots on the 
measured mile in a very choppy sea. 

On the 3rd inst., Messrs. Cox and Co., Falmouth, launched the 
s.s. Victorina R, being the first of two duplicate boats special] 
building for the execution of a Government contract in Sout 
America. The vessel is constructed of steel throughout, under 
Lloyd’s special survey for the 100 Al class. Her dimensions are : 
95ft. long, by 18ft. Gin. beam, by 10ft. deep. Passenger accom- 
modation is fitted under raised quarter-deck; the officers’ and 
crew’s quarters are placed forward of the machinery space. A 
roomy steering bridge, supported at sides and centre from deck 
houses, is fitted forward of funnel. Towing gearis provided. The 
engines are triple-expansion surface-condensing, to indicate 320- 
horse power. Steam at 150lb. working pressure is supplied from 
a large steel boiler fitted with two spirally-corrugated furnaces, 

The s.s. Ruskin, a steel screw steamer built by Messrs, 
Raylton Dixon and Co., Middlesbrough, to the order of Messrs, 
Arthur Holland and Co., London, proceeded from the Tees on her 
trial trip on Thursday, the 29th ult. This vessel is built on the 
raised quarter-deck principle, having a poop aft, and a continuous 
bridge deck, forming a partial awning deck. Dimensions: length, 
307ft.; breadth, 40ft.; depth moulded, 21ft. 4in.; deadweight 
capacity, about 3650 tons. Her engines have been fitted by 
Messrs. T. Richardson and Sons, Hartlepool, with cylinders 22in., 
35in., 59in., by 39in. stroke, which, we are informed, proved 
perfectly satisfactory on trial. The Ruskin has been built under 
the supervision of Mr. W. Barclay, superintending engineer for 
her owners. This is the fifth steamer sent to sea by Messrs. 
Raylton Dixon and Co. during the last few weeks. 

The screw tug Shamrock, built yy Messrs. E, Finch and Co., of 
Chepstow, to the order of Mr. D. B. McCallum, jun., of Cardiff, 
under the supervision of Mr. John McCallum, ran her trial tri 
from Chepstow to Lundy Island, on May 13th, during a fresh 





breeze and a choppy sea. She is 90ft. long, 17ft. 6in, broad, and 


9ft. Gin. deep, with compound surface-condensin, i : 
eylinders 18m. and S4in., by 24in, stroke ; one steal ween esting 
at 901b. pressure. She is classed 100'A1 at Lloyd's” 
specially fitted for salvage operations, with patent steam wind : 
and winches; two 9in. centrifugal pumps by the Palas 
Engineering Company, capable of discharging 1700 —n 
water per minute each, ther with a No. 114 Pulsometer. a 
a discharging capacity of 80,000 gallons per hour by itself, Brot 
thing, we are informed, passed otf highly satisfactory to the aa 
The s.s, Valin was launched from the yard of Messrs, W, 4 
Doxford and Sons at Pallion on the 27th ult. She has been b rs 
to the order of Messrs. A. d’Orbigny and Faustin fils he 
Rochelle, France, is entirely of steel, and built to Lloyd's 100 A 
class. The principal dimensions are:—Length between pe : 


diculars, 250ft.; breadth, extreme, 35ft.; depth, moul § 
18ft. Gin., with cellular bottom fore and aft. The ‘engines “d 


triple expansion, three cranks by Messrs. Doxford, wij 

latest improvements, the cylinders being 2lin., 380 and tt 
by 36in, stroke, and they are supplied with high-pressure oun 
from very large boilers. This vessel is in every respect a duplicate 
of the Reaumur, recently launched by Messrs. Doxford for th 
same owners, which now makes their fleet number fourteen vessels, 
This vessel alsc has been under the supervision of the compan rd 
inspectors, Captain Plisson and M,. Lesansse, the former looking 
after the ship, while the latter superintended the engines, " 

The Campbeltown Shipbuilding Company launched f : 
yard at Campbeltown— Firth of Cishe—on sestay, the Slaten 
the Dieppois, a handsomely modelled screw steamer of 2650 tons 
deadweight, for M. Robert Delarne, of Dieppe. Dimensions:— 
260ft. between perpendiculars by 36ft. Yin. by 19ft. 6in, moulded 
depth. Machinery: Triple expansion engines, 19in., 3lin., and 
5lin, by 39in. stroke, to be supplied by Messrs. Muir and Houston 
of Glasgow. This steamer has a long raised quarter deck, bridge 
deck extending forward of foremast, topgallant forecastle, cellulsr 
double bottom, complete and speedy ag + ad facilities, patent 
windlass, steam steering gear workable from upper and lower 
bridges, screw steering gear aft, four large steam winches exhaust. 
ing over either side of the vessel, metalline bushed cargo and steer. 
ing blocks, evaporator for a continuous supply of fresh water to 
boilers, and exhaust tank in engine room, Steam will be supplied 
by two large boilers, having three corrugated furnaces in each, It 
is expected an average speed of 10 knots at sea loaded, on a 
moderate consumption of fuel, will be attained. 

On the 8rd inst. the s.s. Leon made her trial trip on the Ribble, 
This new steamer has just been completed by Messrs. W. Allsup 
and Sons, of Preston. She has been built to the order of Mr, A, 
Halvorsen, of Bergen, and is wer fitted up for carrying green 
fruit from the West Indies to New York, having a large number of 
ventilators from the upper deck to the !ower hold and between 
decks, and also tiers of steam-heating pipes round each hold 
space, and is sheathed with non-conducting material all round the 
cargo holds, so that the fruit may be thoroughly ventilated and 
yet preserved through great extremes of heat can cold at an even 
temperature. The Leon is a handsome-looking vessel 205ft. long, 
28ft. beam, and 19ft. depth to the upper or awning deck. She has 
accommodation for passengers in a house on the awning deck, and 
a deck house for officers and engineers aft, also on the awning 
deck. She has triple-expansion engines of 120 nominal horse- 
power, with cylinders ]17in., 27in., and 43in. diameter, and a stroke 
of 30in. e vessel attained a maximum speed, we are informed, 
of 14 knots during her trial, and a mean speed of 13 knots over a 
distance of six miles, which was considerably above the speed 
guaranteed by the builders, and is partly attributed to the perfect 
working of the machinery, and partly to the fine lines on which 
the hull has been designed. 

The s.s. Tetartos, a large and finely-modelled vessel, built in 1883 
by the Flensburg wy merpe | Company for their own line, to 
carry about 3500 tons dead weight, was originally fitted with com- 
sound engines. Now, however, though a seven years old, these 

ave been taken out at the Central Engine Works, West Hartle- 
pool, and replaced by a set of central triple engines of 1100-horse 
power. This case is an excellent proof of the advantage owners 
find in fitting the modern type of machinery, as the compound 
engines removed from this vessel were in first-class working order, 
and not by any means to be called old ; but they required the con- 
sumption of tons of coal per day, whilst the new triples now 
fitted are expected to run on less than 14 tons. The vessel 
recently went on a light trial, making 12 knots at sea, and pro- 
ceeded to Middlesbrough to load for China and Japan. On the 
3rd inst. she had a loaded trial in the bay, making, we are 
informed, a speed of 104 knots over the measured mile, everything 
working with the greatest smoothness and regularity. Mr. Schnack, 
the superintendent engineer for the Flensburg Company, was on 
board, and Mr. T. Mudd represented the engine builders. The 
high price of coal and the reduction in freights are, it is thought, 
circumstances likely to bring a large influx of work of this class to 
our engine builders, as it is only by providing himself with the 
most economical engine known that the shipowner can hope to make 
any profit. 








THE Scaw.—On account of the inefficiency of the Scaw Light- 
house, the Danish Government has decided to build a new light- 
house, and to provide a couple of fog-horn installations in this 
dangerous neighbourhood. During the last eleven years, Fair Play 
says, over ninety vessels have been stranded in the vicinity of the 
lighthouse. 

DeatH or Mr. WittiaM M’NaB, SHIPBUILDER.—Mr. William 
M’Nab, for many years a well-known shipbuilder and engineer in 
Greenock, died at his residence at Kilmalcolm on Sunday, May 25th, 
after a somewhat protracted illness. Mr. M’Nab, who wasa native 
of Paisley, started business in Greenock as an engineer about the 

ear 1846, along with Mr. Campbell, the firm being known as 

essrs. Campbell and M’Nab. eir works were at the Shaws 
Water Foundry in Ingleston-road, and their first contract was the 
fitting up of machinery in Paton’s sugar house. They afterwards 
did a large amount of work of a similar description in the various 
refineries in town. In connection with marine engineering, they 
were the first to introduce the oscillating engine on the Clyde, and 
fitted up a greatmany of thequick riversteamers with enginesof that 
pattern, £ the year 1853 the partnership was dissolved by the de- 
partureof Mr. Campbell for the Australian goldfields, and Mr. M Nab 
then took Mr. Clark as his partner. Under the new designation of 
Messrs. M’Nab and Clark the business was very successsful. Mr. 
Clark retired about 1858, and the firm was afterwards known 
as Messrs. M‘Naband Co. Shipbuilding was added to the business 
in the west yard in Ropework-street, where Messrs. Caird and Co. 
are now located. They built a large number of vessels both for 
British and foreign owners, and it may be mentioned that they 
engined the first twelve vessels that were built by Messrs. Harland 
and Wolff, of Belfast. Mr. M’Nab retired from business a con- 
siderable number of yearsago. The firm, while it was in existence, 
enjoyed a high reputation for the excellence of the work turned 
out, and Mr. M Nab was never known to pass an inferior job 
through his hands, even although by extra care and attention he 
suffered pecuniary loss. He was a man who was highly respectod 
amongst all classes in the ity. He rer d to m 
a few years ago, and lived there a quiet and retired life. He was 
over seventy years of age, and has left a widow and one son. Mr. 





William M’Nab was one of the old school of engineers, who are 


rapidly disa: ing from amongst us. His was a downright 
ne ster’ ng shawacber, with an innate mechanical instinct 
which no amount of university education could have brought out. 
He had a keen eye for proportion, adaptation, and the fitness ¢ 
detail. The late Mr. Penn, whose taste and appreciation 0 
mechanical elegance ranked very high, did not hesitate to say that 
he admired his oscillating engines, which was a high and generous 
tribute from the man who was, so to speak, the author of this class 





of engine. 
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NEW COMPANIES. 
Tax following companies have just been regis- 


tered :— — y 
Briton Ferry reg om ~ Fuel Company, 
istered on the 23rd ult., 


+ ny was re; 
This comput , in £5 shares, to manu- 


< ital of £10 é 
nero Are fuel, "iron, steel, tin, terne, and 


facture pa z 
tes, &c. An unregistered agreement 
pe j i. Pughsley will be adopted. The sub- 


scribers are :— 


iz iton Ferry, surgeon. . 1 
. Elias Lianelly, auctioneer .. a ee 1 
J Cadman, M.E., Neath .. 00... ee ve ee 1 
J, Thomas, Briton Ferry, grocer .. .. .. ) «. 1 
W. J. Pughsley, Briton Ferry, chemical manufac- 


Shares. 


ae ea | 
4 ‘ yn eon merchant ak 

The number of directors is not to be less than 
three, nor more than seven ; qualification, £100 in 
shares or stock. Registered by Mr. R. Jordan, 
120, Chancery-lane. 


General Electric Power and Traction Company, 
Limited. 

This company was registered on the 22nd ult., 
with a capital of £350,000, in £10 shares, whereof 
10,000 are preference shares, to carry on the busi- 
ness of manufacturers and contractors for the 
supply of electrical power of all kinds, and for 
such purposes to adopt agreements with the Elec- 
tric Traction Company, Limited, Moritz Immisch 
and Co., and the Electric Construction Corpora- 
tion, Limited. The subscribers are:— 

Shares. 
J. Fenton, 33, Aldershot-road, Kilburn.. .. .. 1 
G. 8. Everitt, 24, Hartham-road, Holloway .. 1 
W. G. Mackenzie, St. George's Club SE a bai 1 
Kk. Macpherson, Gowan Lea, Willesden, merchant 1 
T, Bradley, 2, East Villas, Tottenham ee 1 
R. E. Wall, 21, Kilmain-road, Fulham aren 1 
J. Payne, 2, Walcot-square, Kennington Park 1 

The number of directors is not to be less than 
three, nor more than seven ; the subscribers are 
to appoint the first; qualification, fifty shares ; 
remuneration, £250 per annum each, with an 
additional £250 for the chairman, 


Henry Pontifex and Sons, Limited. 

This company was registered on the 22nd ult., 
with a capital of £10,000, in £10 shares, to take 
over the business of Charles Pontifex, of Gray’s- 
inn-road, and of Brandon-road, York-road, King’s 
Cross, brewers’ engineers, founders, smiths, &c. 
The subscribers are :— 


R. Ashton, 47, Burgoyne-road, Harringay, N., 

ee ee ee ae a ee 
G. J. Thorn, 9, King’s Bench-walk, clerk re 
W. G. Duke, 06, Shelgate-road, Clapham, solicitor 
E. R. Painter, 200, Buckingham Palace-road_.. 
R. 8. Mayne, 156, Larkhall-lane, N., accountant. . 
W. B. Glasier, 47, Essex-street, solicitor .. .. 
G. H. Scotch 22, Rich d-road, N., engi- 

neer'edraughteman .. .. 2 «2 oc os «oo 

The number of directors is not to be less than 
two, nor more than five; the first are Messrs, C. 
Pontifex, F, H. T. Jarvis, and A. F. Painter; 
Mr. Pontifex to be managing director. 


ett ht et tet 





Paient Multiple Engraving Machine Syndicate, 
Limited, 

This syndicate was registered on the 22nd ult., 
with a capital of £ , in £1 shares, to adopt 
an unregistered agreement of 17th ult., for the 

urchase and working of the British patent, 
No, 13,173, for a new multiple pentograph, tracing 
and engraving machine, the invention of Messrs, 
Bryce and Knox. The subscribers are:— 


W. H. Slow, 230, Salisbury-terrace, N., shorthand 
ite! “ 


SE de. 4h. Ma. el Meee Ah ome 
J, Dear, 1, Avenue-road, Hackney Downs, ac- 


= 


countant er ee ey eer ae 
P. Dobbs, 34, Fortnam-road, N., clerk .. .. .. 
P. Holford, 31, Penshurst-road, N.E., bookkeeper 
J. W. Starkey, 230, Camden-road, clerk.. .. .. 
E. H. J. Graveley, $3, Woodford-road, Forest 
Re yc ee igeedies Oe 
A. Henderson, Hamilton House, Bromley, mer- 
le Nie Ai Sattie lied oak tee | oes Se 1 
Registered without special articles. Solicitors, 
Messrs, Slade and Munk, St. Clement’s House. 


et 


Steam Cylinder Lubricator Company, Limited. 

‘This company was registered on the 22nd ult., 
with a capital of £10,000, in £5 shares, to take 
over the business carried on under style of the 
Steam Cylinder Lubricator ra ee at King- 
street, Manchester, and to trade as oil merchants, 
mechanical engineers, and manufacturers of 
machinery. The subscribers are :— 

: : Shares. 

J. Crighton, Victoria Park, Manchester, engineer 
J. H. Leather, Cleckheaton, Manchester, engi- 

. e- ee oe oe ee ee oe oe 
J. J : Leroy, Alexandra Park, Manchester, compo- 

sition manufacturer .. .. .. .. .. <e 
Major F, R. Sandys, Bowdon, Cheshire.. .. .. 
1 yim, 885, Stockport-road, Manchester, engi- 
J. L. Grandison, 269, Moss-lane, East Manchester, 
{moe *. oe oe or ee oe oe oe 

ohnson, St. Ann-square, Manchester, char- 
tered accountant fe Ses os m 
Registered without special articles. 


- 


— et 


Vulcan Patent Smoke Consumer and Fuel Econo- 
; miser Corporation, Limited. 

‘This company was registered on the 22nd ult., 
with a capital of £70,000, in £1 shares, to adopt 
ai unregistered agreement of 20th ult. between 
the Atmospheric Smoke Consumer and Fuel 
Saving Corporation, Limited, and Wm. Brown, 
to carry on business as engineers and as manufac- 
turers of furnaces, boilers,- steam engines, &c, 
The subscribers are :— 

H. 8. Potter, 99 i ee 
RR er, 99, Tyrwhitt road, St. John’s, clerk 


» R. Read, 2 y roi 
Finchley” Carlton Villas, Elm Park-road, 


. Hatton, 45, Marlow-road, Anerley, accountant 1 

- Ashford, 58, Auckland-road, Upper Norwood. . 1 
+ Clayden, 191, Gresham House, secretary to a 

1 

1 


Compa J) oe en ae ae ee ee 
5 ee meebo mere 
Rn subscribers are to appoint the first directors, 
© number of whom is not to be less than three, 
or more than eight, any shareholder gee } real 


d, The company in general meeting will deter- 
mine remuneration. . - 


Pip an 4 a a ree ee 
» Any — 15, Marriott-road, N., secretary to a 








THE PATENT JOURNAL. 
Condensed from the a 4 a the Commissioners of 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 
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7955. HypRAULIc Enoines, J, Williams, Caellwyngrydd. 

7956. Fiusu Caninet, &., Hanpves, J. Barnes, Bir- 
mingham. 

7957. ARY Enotnes, J. Monteith, Glasgow. 

7958. Evastic Wurex Tires, &c., W. J. Mackenzie, 
G 


gow. 
= Locks and Botts, F. and C. G. Smith, Birming- 
m1 


ne 

7960. Spreapinc Gum, &c., Eveyty, W. Osmond, 
London. 

7961. Ciaan Cutter Strick Movunt, H. 8. Brown, 
London. 

7962. Urixisation of State Rervuse, R. Watkins, 
St. Helens. 

7963. Puriryinc Sewace Water, &c., J. W. Lodge, 
Halifax. 

7964. Evsectinc Mecuanism for SMALL-aRMs, W. Baker, 
Birmingham. 

7965. TrRansrer of Puorocrapuic Puiates, J. Potts, 
Newcastle-on-Tyne. 

7966. ARY Book-case MakinG Macuing, J. Jones, 

mdon. 

7967. Vatves for Heatep Evaporators, J. and G. 
Weir, Glasgow. 

7968. Covers for Jars and Bort.es, G. J. Chambers, 
London. 

7969. Sportinc HaAMMERLEss Gun, A. Agnel, London. 

7970. Winpow Sasues, P. Abohbot, London. 

7971. Meratiic Four Coarep Proor Parrr, F. W. 
Crowther, London. 

7972. Tirtine Casks, H. J. Haddan.—(A. A. Juchault 
des Jumoniétres, France.) 

7973. Grinpine Discs, &c., H. J. Haddan.—(C. Snisscert, 
Belgium.) 

7974. Boor and SuHor Treemnc Macuiyes, A. B. Fowler, 


ndon. 
7975. Fotpinc Cuairs or Seats, G. H. Needham, 


7976. Rerintinc VeceTaBLe O1s, A. T. Hall, Hull. 

7977. Escapements of Watcues, &c., C. Kappeler, 
London. 

7978. Fasrentnos for TrRavettinc Trunks, E. Bates, 

ndon. 

7979. Securtnc Papers, Lerrers, &c., O. Imray.— 
(M. M. Rotten, Germany.) 

7980. Twistinc Macuuixes, E. Meunier, sen., and E. 
Meunier, jun., London. 

7981. Dynamos and Evrecrro-motors, E. Sechehaye, 
London. 

7982. Supportine Bicycues, A. J. Boult.—(H. Franke, 
Germany.) 

7983. Makinc Ammonium Nirrate, J. C. Butterfield, 
T. C. Batchelor, and T. Fairley, London. 

7984. Manuracture of Lace Harts, &c., J. 8. Cooke, 
London. 

7985. Lock-nuts, R. Barclay and U. H. J. Duncan, 
London. 

7986. Straps for Horses, A. J. Boult.—(£. W. Muller 
and J. Friedl, Vienna.) 

7987. Hose Pire Connections, W. P. Thompson.—(K. 
Horlivy and K. Scheinpflug, Bohemia.) 

= Wexpinec Metats Evectricatiy, C. L. Coffin, 

ve 

7980. WELDING Metats ELEcTRICALLY, C. L. Coffin, 
Liverpool. 

7900. ELecrric We.prne, C, L. Coffin, Liverpool. 

7991. Evecrric Wexprne, C, L. Coffin, Liverpool. 

7992. E.ectric We.prna, C, L. Coffin, Liverpool. 

79938. WeLtpinc Metars Evectrricauiy, C. L. Coffin, 
Liverpool. 

7994. Wetpinc Metats Evecrricatiy, C. L. Coffin, 
Liverpool. 

7995. Sroprinc the Motion of Steam Ewnoines, W. P. 
Thompson.—(L. Schaefer, Germany.) 

7996. Gritt Ranoes, J. M. Siegers, Liverpool. 

7907. Jewe. Poxisuinc Latues, G. Klemenz, Liver- 


pool, 

7908. ADJUSTABLE Foot Rests, &c., A. E. Ragg and 
W. G. Ward, Liverpool. 

7999. Puriryinc Corton Seep, &c., W. Gray and W. P. 
Thompson, Liverpool. 

8000. Castors, J. and T. Drake, Bradford. 

8001. Supportine the TarPauLins of RarLway Wacons, 
J. Henderson, Glasgow. 

8002. WinDow Sasues, J. Prentice, Glasgow. 

8003. SepaRaTinG CREAM from MILK, W. Cole, London. 

8004. AMALGAMATOR, H. H. Lake.—(Acticn Gesellschast 
Grusonwerk, Germany.) 

8005. Formation of Incots, H. H. Lake.—(H. T. Sinith, 
United States.) 

8006. Dies and Srocks, H. Westbrook and R. Burns, 
London. 

8007. MecuanicaL Rockinc Horses, H. M. Barron, 
London. 

8008. Naixs, J. Cowley, London. 

8009. Raistne or Lowrerinc Winpows, M. Solomon, 
London. 

8010. Sewinc Macuines, E. W. Broadbent, London. 

8011. Levers and Linxaces, H. P. H. Gastrell, 
London. 

8012. Linkaces for TransmiTtiInG Motion, J. P. H. 
Gastrell, London. 

8013. RecuLatinc the Heicutr of Seats in Music 
Stoois, G. Chulow, H. Musto, sen., and H. T. 
Musto, jun., London. 

8014. CycLe Lamps, C. Ashbury and B. A. Tongue, 
London. 

8015. Sock for Weak ANKLEs, C. B. Bartlett, London. 

8016. Automatic Triprinc Hook, T. H. Cole, London. 

8017. Universay Jornt for TRANSMITTING MoTION from 
one Suart to another, F. Y. Wolseley, London. 

8018. JELLY PowpERr; J. White, London. 

8019. Horse Gears, R. A. Lister and M. Pedersen, 
London. 

8020. Pumps for Mixx, &., R. A. Lister and M. 
Pedersen, London. 

8021. Suips, &c., J. M. Hale, London. 

8022. CLrearinc Tramway Lines, &c., J. N. Marr, 
London. 

8023. Pocket Razors, C. R. Nowill, London. 

8024. TRAMWAY Points, C., Chadwell, London. 

8025. Srorinc Expr.osives, G. Ollier and C. M. San- 
som, London. 

8026. Money TriLis, B. Johnston, London. 

8027. Retrevinc Rueumatism, H. Pennock, London. 

8028. Sewing Macuine Neepues, L. E. H. Jackson, 
London, 

8029. TREATING VEGETABLE CELLULAR MEMBRANES, 
E. oe, E. Schulze, and C, Auer-Schollenberger, 

mdon. 

8030. CoMBINATION FuRrNiTuRE for CHILDREN, C. 
Brooks and A. Campany, South Norwood. 

8031. Printinc TeLecrapus, &c., R. D. Radcliffe, 
London. 

8032, RECOVERING GoLp and Siiver, W. H. Dowland, 
London. 

8038, Removina Free Lie, &c., from Cement, G. H. 
Skelsey, London, 

8034. MINIATURE Carrripces, H. Andrews and J, 
O'Kelly, Woolwich, 

8035. MILLING Meta. Screw Srtorrers, T. Sutcliffe, 
London. 


23rd May, 1890. 
8086, ELxctric Conpuctor, R. W. Eddi 


3040, Cuarn Links, J. Scott, Liverpool. 

$041. ReaPpinc and Mowine Macuines, A. McGregor, 
Manchester. 

8042. Domestic CLorues’ Props, R. Woolham, Man- 
chester. 

8048. Lear Turner, J. P. Bayly.—(J. R. B. Coon, L. V. 
Orton and BE. Wilkoshesky, United States.) 

8044. Dusr Pan, J. P. Bayly.—(G@. Cage, 
States.) 

8045. Nur Lock, J. P. Bayly.—(P. Thompson, United 
States.) 

8046. Hair Pin, J. P. Bayly.—(G. Shanklin, United 
States.) 

8047. BLtank Book, J. P. Bayly.—(G. Randall, United 
States.) 

8048. Porato Diccer, J. P. Bayly.—(A. Lauridtzn, 
United States.) 

8049. BreakinG Meat, J. 8S. Rivers and J. Bettles, 
London. 

8050. Smoke Consuminc Apparatus, J. Torkington, 
Birmingham. 

$051. StReET SigN or ADVERIISEMENT, W. S. Streat, 
London. 

8052. ApMiTTING AIR to APARTMENTS, F. C. Hodgkin- 
son, Cumberland. 

8053. SecrionaL WaRPING Macuinges, W. A. Booth, 
Manchester. 

8054. Picks, J. Mitchell, J. Fernee, A. Badger, J. M. 
Wall, J. Hall, and G. Smith, Shetfield. 
55. ADVERTISING, J. Hall and G. Smith, Sheffield. 

8056. SeLvepces, W. Simpson and 8. Smart, Man- 
chester. 

8057. ATracuMENT of Pepa for Bicyc.es, H. Collins, 


United 


ng. 

8058. TREaDs for Fioors, &c., J. Hebblewaite, Man- 
chester. 

8059. Waterproor Hor Water Bort.es, J. Hebble- 
waite, Manchester. 

8060. PERFECTING Printinc Macuives, J. Stott, Brad- 


ford. 

8061. HoLpinc Wexzeixe in Looms, E. W. Cooper, Bir- 
min, a. 

8062. I W. B. Allison and J. George, 
Longport. 

8063. Stanparvs for Wire Fencine, J. W. Boardman, 
Liverpool. 

8064. TREATING PHospHatic Minerats, R. Fullarton, 
Liverpool. 

8065. PERMANENT Way for Raitways, M. Eastman, 
Liverpool. 

8066. SprnpLes for Spinninc, &c., Macninery, W. 
Summer, Manchester. 

8067. HotLow Fire-Baks for Furnaces, J. B. Foxwell, 
Manchester. 

8068. Gas Burwers, W. and A. C. Russell and A. Neil, 
Pendleton. 

8069. PRopeLtinc VessEis, &c., 8. Douglas, Man- 
chester. 

8070. Box for CarriacGE Axes, A. M. Linney, Nun- 


eaton. 
8071. VaLtves for Sream, Water, &c., F. Seddon, 
Salford 


8072. MakinGc WATERPROOFED MarTeRiALs, T. Birn- 
baum, London. 

8073. —— Costume Desicninc Carp, G. Chumley, 

mdon. 

8074. Corn-GrinDING Mitt, J. P. and C. Woods, 
London. 

8075. Diaries, J. Robertson, Glasgow. 

8076. DisrrisuTinG Exectric Evnercy, G. Wilkinson, 
London. 

8077. Soap, G. Allen, London. 

8078. CLIPPING or SHEARING ANIMALS, A. Martin, 
Plumstead. 

8079. AcruaTING Raitway Brakes, E. Hartmann, 
London. 

8080. Carpinc Macuines, 8. Lederer and J. Dlouhy, 
London. 

8081. Hotpers for Gas GLoses, W. Bolt and G. R. 
McDonald, London. 

8082. Boot CLeaninc Macutne, M. L. y Andres and J. 
Allford, London. 

8083. DupLex GraviTaTING Sash Fasrevers, W. Bull, 
Gravesend. 

8084. FLusninc Guuutes, F. 8. Winser, London. 

8085. Unperrep Stoves, C. J. Oliphant and A. Cun- 
new, London. 

8086. Seconpary Batreries, M. Bailey and J. Warnes, 
London. 

8087. Gas Stoves, A. W. Lake, London. 

8088. PackinG WasHERS for Joints of FLANGES, A. 
Scott, London. 

8089. ExTincuisHers for Lamps, W. L. Wise.—(D. 
Murguletz, Belgium.) 

8090. BLEacHING Powper, J. D. Pennock and J. A. 
Bradburn, London. 

8091. AuTomaTic BaLance, W. Wondracek, London. 

8092. Sucar Cane Suicinc Macarnes, J. N. 8. Williams, 
London. 

8093. Type Distrisutinc Apparatus, J. B. Odell, 


mdon. 

8094. MecHanisM for MAKING BEAD-RIBBON, O. Fritzsch, 
London. 

8095. Ketries, C. Leech, London. 

8096. FLourtnc Bakine Pans, E. Carr and J. H. 
Green, London. 

$097. MecHaNnicaL MusicaL InstRUMENT, F. Pietsch- 
mann, London. 

8098. Frames for Honeycomps in Brrnives, J. R. 
Harvey, London. 

809 OTOGRAPHIC CAMERAS, S. H. Burchell, London. 

$100, cK for Tosacco Pires, A. D. Smith, London. 

$101. ULING APPARATUS, &c., T. Preece and T. Bass, 


Londén. 

8102. cae, Tips of Umpretia Riss, O. Schmidt, 

ndon. 

8103. Grease Traps, 8. 8. Hellyer, London. 

8104. DrinkinG VEssELs, W. Cooke, London. 

8105. Pocket Fiask, W. Cooke, London. 

8106. SkercHING Apparatus, J. P. Lidstone, London. 

8107. PROPELLING VESSELS, G. Wilson, London. 

8108. VauLts, &c., F. Sarg, London. 

$109. Gas, E. Freund, London. 

8110. ELectric RecuLators and Meters, G. Forbes, 
London. 

8111. Toratisators, &c., B. W. Webb.—(H. Pottin, 
France. 

8112. Lappers for SLEEPING Cars, W. W. Horn.—(W. 
Ford, United States.) 

8113. APPLIANCE for W1p1nG Pen Nis, H. S. S. Fooks, 
London. 

24th May, 1890. 


8114. Evectric Licar Firtines, G. Parfitt, Bristol. 
$115. Evectric Lieut Fittings, G. Parfitt, Bristol. 
8116. Hanpies for ELectricaL Swircues, G. Bins- 
wanger and G, Franke, London. 
8117. Scarr Siuwes, A. W. Pridham, Manchester. 
8118. Taps, A. Bower, Bradford. 
8119. Ruiine Paper, W. H. Ibbetson and E. Meissner, 
radford. 
ag we Borroms of Vessets Ar.oat, E. Paine, 
jive L 
8121. PRinTER's Suootine Stick, E. and F. J. Seage, 
Exeter. 
8122. Brick-MAKING MacuHinery, W. Rushforth, 


aX. 

8123. Soaps for Skriv Disease, C. R. Illingworth, Clay- 
ton-le- Moers. 

$124. on of Linen Cottars, G. J. Gissing, 

ndaon. 

8125. Compinep Skirt and Bopice Banp, E. Enerby, 
Birmingham. 

8126. Baker’s Furnace Wacon, T. H. Wignall, Man- 
chester. 

8127. Tire, W. Cockerill, Rochdale. 

8128, Construction of Mat Carts, H. G. Barnacle, 





— (4. 
Nicmetz, Austria.) 
8037, Expressine Juice from Lemons, &c., J. Rivett, 
Manchester. 
8038. Macuine for Benpinc Pipes, &c., R. Kelly, 


iv 
8039. WasHine Macuines, H. ©, Glinsmann, London. 





8129. Tires for Bicycies, H. T. Martin, Glasgow. 

8130. Drivinc Rouiers of Sizing Macutnss, J. Tat- 
tersall, Halifax. 

8131. Bepsteabs, J. Hall and W. R. Lane, Birmingham. 

$132. FRAMEWORK of AGRICULTURAL ROoLLERs, T. 
Pearse, Launceston. 





8133. Frames for Hoipixc Pice Fasrics, T. W. 
Harding, Leeds. 

8134. Dyzine, &c., Hanks, E. and D. Sykes, Halifax. 

8135. FoorpaLis, A. Nisbet, W. Hamilton, and J. 
Henderson, Glasgow. 

8136. Metauiic Packines, A. F. G. Brown, Glasgow. 

8137. DrRENcH Es for Horses, &c., W. Oldaker, 
Newcastle-on-Tyne. 

$138. Grazinc Bars or AsTRAGALS for Roor-Licuts, 
W. R. Lester, Glasgow. 

8139. PHorograpHic ALBuMs, J. Ralph, Wolver- 
hampton. 

8140. Lea¥-HOLDER for Books against Winn, &c., C. E. 
Blyth, London. 

8141. Evectric Lamp, H. G. Nichols, Brentwood. 

8142. Steam Enoines, R. Hunter.—(H. Hunter, New 
Zealand. 

8143. BurnisHinc Boots, &c., E. and P. Devine, 

lasgow. 

8144. LicuTine and VenTitatinc Suips’ Casins, E. J. 
Preston, London. 

8145. Heatinc Water, &c., J. Wright, London. 

8146. Mera Cuests or Boxes, A. Andrews, London. 

8147. Sritts of the Correy Typx, A. Chapman, 


mdon. 
8148. Sizinc or TREATMENT of Lace, J. B., W. 8., and 
8. E. Coleman, London. 
8149. Tires for Bicycies, J. Whiteley, London. 
8150. TREATMENT of ALKALI Waste, J. Leith, Liver- 


pool. 

8151. PaotocrapHic Cameras, W. P. Thompson.—(J/. 
Malkiel, ——.) 

8152. Manprits, W. P. Thompson.—(C. Kellog, United 
States.) 

$153. Workinc AccumuLaToRS of Exectric Licut 
InsTALLations, A. B. Holmes, Live 1. 

8154. Sweits of SHutrrie Boxes, H. Livesey and T. 
Gill, Manchester. 

8155. FirE-ALARM Gonos, H. 
Manchester. 

8156. RecuLaTinc Pressure of Steam F.ivuips, W. 
Atkinson, London. 

8157. CoveRinGc CLotus for Corrace Pianos, A. Moos, 
London. 

8158. UMBRELLA Frames, A. Revel, London. 

8159. Horse Rakes, P. J. Parmiter, London. 

8160. PHoroGRaPHIC BuRNIsHING Macuines, J. P. 
Bayly.—(W. Entrekin, United States.) 

8161. ApsusTaBLE Hame, J. P. Bayly.—(A. Cronk, 
United States.) 

8162. ILLuMinaTinG Harpovurs, &c., J. P. Bayly.—(A. 
Solmans, United States.) 

8163. Raitway Cars, &c., J. P. Bayly.—(J. Elliott, 
Canada.) 

8164. SurcicaL APPLIANCE, J. P. Bayly.—(H. Woolsey, 
United States.) 

8165. ComBINED CADENDAR and THERMOMETER, &c., C. 
Phillipsbourne, London. 

8166. Domestic Boiters, Pans, &c., H. T. Fenlon, 
London. 

8167. Consumine Smoke, G. Moffatt and 8. Stuttaford, 
London. 

8168. DELIVERING Arr to Furnaces, G. Moffatt and 8. 
Stuttaford, London. 

8169. Drawinc Book, W. Stranders and H. J. Davis, 


Livesey and T. Gill, 


mdon. 
8170. gaan of ILLuminatinc Gas, W. Clark, 
ndon. 
8171. FasTen1nGs for Gioves, &c., 8. Alford, London. 
8172. Automatic GoveRNOR for Morors, A. G. 
Melhuish, London. 
8173. WasHInG GRANULAR Matter, A. T. Walker, 


mdon. 

8174. TransMiTTING the Rotation of a SIGNALLING 
Axis, J. and F. Richard, London. 

8175. Automatic Fire ExtincvuisHer, J. Hill, London. 

8176. Hot-water Heatinc Apparatus, E. Chaudet, 
London. 

8177. Pressinc GARMENTS, W. Beecroft, London. 

8178. TaRGeETs, A. Ai , London. 

8179. CiGARETTE Papers, F. Ogez, London. 

8180. Scourinc TexTILE Fipres, C. V. de la Roche, 
London. 

27th May, 1890. 


8181. Preumatic SicNaLiinc Apparatus, J. T. Penny- 
cook, London. 

8182. PERSONAL ORNAMENTS, C. L’Estrange, Belfast. 

8183. CoLouRING, &c., Paper, J. M. Campbell, Man- 
chester. 

8184. Pneumatic HanDLEs, &c., for Cycies, E. E. C. 
Ingledew, Stockton-on-Tees. 

8185. Tip Carts or Wacons, D. Campbell, Glasgow. 

8186. Door Mats, H. Pattberg, London. 

8187. Feep Tank for Water Pipes, E. D. Bertine, 
London. 

8188. CHaIn ATTACHMENTS, H. J. Allison.—{The Brid- 
port Chain Company, United States.) 

8189. Snap Hooks, H. J. Allison.—(The Bridport Chain 
Company, United States.) 

8190. Fives for Lerrers and other Papers, C. Flower, 


ow. 

8191. AUTOMATIC ACCUMULATIVE ReEcIsTER, G. Cum- 
mings, Blyth. 

8192. HeaTinc and Evaporatinc Water, G. E. Sher- 
win, Birmingham. 

8193. PHotocrapny, W. 8S. Wardle, London. 

8194. StocKLEss ANcHOR, F. J. Sinnette, Southampton. 

8195. VENTILATION of Boots and SHogs, F. Tyzack, 


mdon. 
8196. Securinc Corks in Bortries, W. Leyland, 
ndon 


8197. Wax-coaTeD TaBLETs, J. Y. Johnson.—(The 
Edison United Phonograph Company, United States.) 

8198. BicycLes, H. Brockas and W. Keen, London. 

8199. CLoTHEs’ Pec, W. Smith, Birmingham. 

8200. MaGazINE Fire Arms, H. Leineweber, London. 

8201. WHEELs for VeELociPpepEs, J. Tracy and H. 
Dickinson, Liverpool. 

8202. Pantocrapus, W. P. Thompson.—(J. G. Dammann, 
Germany.) ° 

8203. Mera.iic Sasu Lirter, C.Showell, Birmingham. 

8204, Butcneks’ Stretcuer, G. W. Warrallo, Birming- 


ham. 
8205. WHeers for Winpinc Yarn, R. McConnell, 
Belfast. 


8206. Rackets, T. Pitt, Bradford. 

8207. Boxes for NeepLes, F. W. Amsden, jun., and J. 
Darling, London. 

8208. Door Cuecks, A. Wright, Birmingham. 

8209. Stipe VaLve for Steam Encines, T. Townson, 
Birmingham. 

8210. CamMeRA Sranps, H. R. Yeo and F. J. Fiper, 
Plymouth. 

$211. Looms for Weavine Astracan, A. E. Walker 
and T. Greenwood, Huddersfield. 

8212. Hat Leataers, J. Muir, Manchester. 

$213. Tosacco Pipes, D. J. Fleetwood, Birmingham. 

8214. DeveLorinc PHotocrapHic Fitms, M. A. Weir, 
London. 

8215. MANUFACTURE of CoLourING Matter, J.° Hall, 
London. 

8216. ADVERTISING, M. McCarthy, London. 

8217. Pacine Account Books, &c., C. N. Rickinson, 
London. 

$218. ScaRF Frag, F. J. A. Goodacre and G. T. Knell, 

ondon. 
8219. Cigarettes, G. J. Romanes, London. 
8220. Car Couptines, N. Newman, London. 


8221. DovuBLE-acTIon JacquarD, M. Tuquet, M. 
Boudard, and C. H. Crawley, London, 
8222, ApapTinc CARTRIDGE Cases for REDUCED 


CuarceE Practice, F. L. Stephenson, Woolwich. 

8223. Macazine Fire-arms, G. R. Bunnett, E. C. 
Fiche, and A. Nicholls, London. 

8224. PORTABLE EXTINGUISHER, W. H. Frear, London. 

8225. Parer-Box Macuings, 8. 8. Bromhead.—(P. H. 
Knight and W. A. Knight, United States.) 

8226. AuTomatTic SuppLy of Newspapers, W. H. Buck- 
land, London 

8227. Diats for Timepieces, W. R. Lake.—(W. WW. 
Barrett, United States.) 

8228. ResPrraTor for Firemen, G. H. Hurd and F. H. 
Brett, Lordon. 
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$229. Formine, &c., Merat Rines, W. R. Lake.—(H. 
Lemp, United States.) 

$230. Cicaretre Macurxss, H. C. Elliot, London. 

8231. Sewrye Macuryss, E. Kohler, London. 

$232. Inprcatinc Names of Rariway Stations, H. G. 
Dickson and G. Hurdle, London. 

8233. Extrractinc Goup from Ores, W. A. A. Dowden, 


ion. 

8234. Lock Botts and Latcues of Doors, W. de H. 
Birch, London. 

8335. Runninc Gear of Four-wREELED VEHICLEs, P. 
Erb, W. H. Sponsler, and J. L. Markell, London. 

$236. Trwe Locks, C. F. Myers, London. 

$237. Carriace Jacks, C. L. Belamy, London. 

8238. Dygmnc, &c., Biack Srirr Goons, Bell, 

iw. 
$239. Hanpiinc and Treatinc Sewace, W. S. West, 


ion. 
8240. Catt Bets, &c., A. F. Rockwell, London. 
8241. Evecrric Lamp Hanoesrs, C. L. Jeffers, London. 
$242. ELectric WeLpinc Apparatus, W. R. Lake.— 
(A. Lemp, United States.) 
8243. CoLourrne Matrers, W. R. Lake.—({ Wirth and 
Co., Germany.) 
8244. Macazine Frre-arms, W. R. Lake.—{ Winchester 
Repeating Arms Company, United States.) 
8245. MetruHop of Makino Merat Dies, J. Scott, 
London. 
8246. Fasnionrnc Macuines for Stockinc Frames, C. 
mer, on. 
8247. Compensator for Srrarns on Surps’ CaBLes, E. 
A. E. Finckenstadt and G. Roy, London. 
$248. Manuracture of WarTerProor Garments, I. 
Manschester, London. 
8249. Manuracture of Boots and Ssoegs, I. Mans- 
chester, London. 
$250. TREATMENT of Waste InpDIA-RUBBER, G. L. Hille, 
London. 
8251. Scountnc Tryvep Sueet Iron, &c., G. F. Redfern. 
—(F. Sculier, France.) 
8252. IRonmnc Macuryes, W. A. E. Henrici, London. 
w= on ~~ y- wate wee ang ty J. Krieger, 
. Stitzel, C. Weinedel, M. wi A. Reutlinger, 
and J. H. Egelhoff, London. we eae 
8254. PLares for ELecrric AccumuLatTors, R. Haddan. 
—(F. Pescetto, Jtaly.) 
$255. KeEepmnc OrpNaNCE CooL, C. K. Mills.—(L. Gath- 
mann, United States.) 
$256. Wrirtnc Pens and Hoipers, W. R. Lake.— 
(P. EB. Hopfer, Germany.) 
8257. Music Eases, F. D. Butler, London. 
8258. Rarpway Communication, P. B. Varilla, London. 
8259. Burners for Ou or other Lamps, C. W. Vosper, 
London. 
8260. CLeaninc Wrxpows, &c., C. R. A. and P. A. 
ay London. 
8261. Dustinc Watts, &c., C. R. A. and P. A. Wright, 
London. 
8262. ManuracturE of Manures, Sir E. R. Sullivan, 


on. 
8263. a Diccer, A. N. Woodard and W. Briggs, 


mdon. 

8264. Kyoss, W. Livingstone and J. Cooper, London. 

8265. Merauiic Fences, W. Livingstone and J. Cooper, 
London. 

8266. Smoorurc Irons, F. R. Engeldow and The 
Asbestine Iron Company, London. 

8267. Heticomar Propecier, C. E. Allaire, J. B. G. 
Gautier, and J. L. Poulard, London. 

8268. Makinc ArtiFiciaL Fiowers, H. Lissack, 


mdon. 
28th May, 1890. 
8269. ATTACHING FLEXIBLE Tires to WHEELs, H. W. 
Teed, London. 
8270. Wasuine, &c., TexTILE MATERIALS, E. and G. E. 
Sutcliffe, Manchester. 
8271. Frycer Bars for Mowers, D. Burns, Carlisle. 
8272. - “ore Frre-aLcarms, 8S. B. Wilkins, Edin- 


8273. LancTon Tent, A. E. Langton, London. 

8274. Fire Krxpers, P. Shuttleworth, London. 

8275. Consumrsc Smoke in Furnaces, J. Moss, 
London. 

=e BrtuiaRD Marker, H. 8. Wooster, 





8277. BuRGLAR-PRoor Window Fastenine, C. -T. 
Crawley, London. 
8278. Hycrenic Hearrustone, 8. Antill and J. Hitch- 


, London. 
8279. Apparatus for EpucaTionaL Purposes, G. H. 
Lander, Birmingham. 
8280. MeTat Tanks, &c., R. P. Potter, London. 
$281. Fixmnsc ADVERTISEMENTs, J. W. Collis and A. H. 
Thompson, on. 
8282. Paracon Tricycie, J. T. Jennings, Netherton. 
8283. Stamprne Waists for , J. W. Jones and E. 
.. Bridger, London. 
8284. Tors, R. Thalmann, Germany. 
8285. CLorues Peas, T. M. Plaford, London. 
8286. ELectricat Cur-outs, J. T. Todman, London.” 
8287. TairTy-RousD Pouch for Ammunition, R. W. 


8288. ADVERTISING PHonocRAPH, J. M. Myers, London. 

8289. UnDERGARMENT, H. Clement, London. 

8290. PRopeLiinc VessEts, T. Mills, London. 

8291. Recorpisxc DynamMoMETERS, E. Nixon and W. 
Millichamp, London. 

8292. ow &c., Wixpow Sasnes, J. L. Kirkbride, 

mdon. 

8293. Swine Rovunpasouts, E. Edwards.{F. Nav- 
mann, Germany.) 

$294. Sotipiryinc Mrvera Outs, L. B. Lagoutte and 
G. de Velna, London. 

$295. Rerractory Linincs for Converter Bottoms, 
B. Versen, London. 

8296. Preparinc Cocoons for Ree.ines, the Serrell 
Automatic Silk Reeling Company, London. 

8297. Beatinc Sitk Cocoons, the Serrell Automatic 
Silk Reeling Company, London. 

$298. Saucepans, &c., A. C. Nunn, London. 

8209. Breeca-yoapinc Frre-arms, G. V. Fosbery, 
London. 

8300. Apparatus for Compressinc Tea, R. Garroway, 
Glasgow. 

8301. Currixc Bricks, 
Germany.) 

$302. Evastic Leatuer for Betts, &c., C. Kiihne, 
London. 

8303. TreEaTING ALiIzARINE BivE, J. Y. Johnson.— 
(Bardische Anilin and Soda Fabrik, Germany.) 

8304. Door-mat, G. E. Eggert, London. 

8305. WaLkinc-sticks and Umpretias, J. Petrie, 


Glasgow. 


C. Huelser.—(G. Welger, 


29th May, 1890. 
—. Evectric Rerays, H. H. Lake.—(E. F. Law, 
uss. 

8307. Man Lips for Metat Tanxs, &c., J. Birch, 
Birmingham. 

8308. EnveLore and Postat Wrapper, N. Farthing, 
Bristol. 

8309. DrRawinc-out Broken Borinc Rops, &c., from 
WELLS, J. Silbereisen, Glasgow. 

8310. Pots or VessELs, W. Smith, Glasgow. 

8311. Scissors, H. C. Webb, London. 

8312. Vatve and Pomp, W. Patterson and W. Gray, 
Newcastle-upon-Tyne. 

8313. Piczon Timine Ciocks, J. Kitson and J. Bulmer, 
Yorkshire. 

8314. VenTILaTION of CoLLieRies, &c., T. Griffiths, 
Bristol. 

8315. Box for Markinc Ink, J. Hickisson, London. 

8316. Iyx and other Borries, J. Hickisson, London. 

8317. Sicuts for Ruiries, &., J. R. Rainsford, 
Worcester. 

8318. Screw Fastener for Coverinos for the Fret, T. 
Gare, London. 

8319. Compustion of Gas in Sream Borers, J. Jop- 
ling, Sunderland. 

8320 ArTracuine Seats to Raitway CarriaGes, G. and 

on pam +4 > 

3821. Makinc Fish Hooks, A. Stratton and R. Pe: 
Redditch. ‘ = 





$322. CoMPREsSED Arr Motors, V. Popp, London. 

8323. Foor Pap for Horses, J. N. Haslam, Man- 
chester. 

8324. RecoveRInG Mercury, H. L. Wethered and A. 
E. Morgans, B: 

8825. PREVENTING INJURIES to SUBMARINE CABLEs, J. 
M. A. Poncia.—(H. Kingsford, Peru. 

8326. Brakes for WHEE xs, G. Jones, London. 

8327. Matcu-pox Hoiper and Pipe Rack, J. Lee, 
London. 

8328. Rotary Enorves, T. A. McKee, London. 

8329. CaLcuLaTine Macuing, A. W. Pollard, London. 

8330. Hoox and Eve or Open Cuasps, E. Houtain, 
London. 

8331. Toots for Openine Tins, L. A. Govett -(R. H. 
Bennett, Russia.) 

8332. TREATMENT of GALVANISERS’ Waste Acips, A. G. 

Greenway, Liverpool. 

$333. Boor and SHor CLEANING Apparatus, A. 8. Ford, 
London. 

8334. ENLARGING Parts of Metat Bars, R. A. Baillie, 
London. 

8335. Maxine Livep Cans, M. Ams and F. B. Brock, 
Washington, U.S. 

8336. Crests for Toots, &c., J. A. Franklin, 8. Hag- 
gerty: and F. B. Brock, United States. 

8337. Trees for BicycLe Wueets, R. Simon, London. 

8388. Corks, F. Mitchell, London. 

. ANTI-FOULING CompounD for STEAM BOoILERs, 

C. Hook, London. 

8340. ADVERTISING APPARATUS, J. Robinson and §. C. 
K. M. Stobart, London. 

8341. Preumatic Brakes, H. F. C. Goltz, London. 

8342. Drivinc Wee ts for Harvesters, E. H. Bentall, 
London. 

8343. Lirts, W. W. Nightingale, London. 

8344. Puncu-prawinc Macuinery, H. Shoosmith, 
London. 

8345. DowNWARDLY-BuRNING O1L Lamps, J. H. Ross 
and E. E. Atkins, London. 

8346. DecorticaTinc Macurnes, P. P. Faure, London. 

8347. Locks, A. I. Gonsalves, London. 

8348. Rotary Harr Brusnes, W. de Westbury, 
London. 

8349. ApvertisinG, H. 8. Wainwright, London. 

8350. Gas Stoves, W. von Oechelhaeuser, London. 

8351. Tap, J. A. and E. H. Hooper, London. 

8352. ConcENTRATING OrREs, &c., W. McDermott, 
London. 

8353. Exvevatinc Straw, W. R. Lake.—({The Cyclone 
Manufacturing Companu, United States.) 

8354. Preservine Ecas, W. C. H. Jessen, London. 

8355. TREATMENT of FULLER’s Eartu, W. F. Keevil, 
London. 

8356. Composite Pinions and Gear Waee ts, J. C. 
Chamberlain and W. L. Silbereisen, London. 

8357. Coatinc Metatiic Surraces with Tiy, 8. O. 
Cowper-Coles, London. 


30th May, 1890. 
8358. WaTER-CLosETs, G. Farmiloe and Sons, London. 
8359. GoveRNING Motion of Mutes, 8. Hall, Man- 
chester. 
8360. IncREasING the Power of Driving WHEELS, 
G. Paterson. ty 
8361. VeELocIPEDEs, &c., E. Burstow, London. 
8362. E.Lecrric Locomotives, E. Dummer, London. 
8363. Frre-Escapes, 8S. A. de Castilho, Newcastle-on- 


e. 

8364. CLeaninc Trn-PLates, M. R. Waddle, London. 

8365. ADJUSTABLE FENDER Bracket Rest, F. Crisp, 
Birmingham. 

8366. Meratiic Packincs for Piston-rops, W. H. 
Poole, London. 

8367. Macnivery for Knirtinc Cotron, W. H. Hoyle, 
London. 

8368. Srarr Firrincs and Stair Carpets, J. W. Price, 
Chiswick. 

8369. DiscHaRGING Arr from AiR Conpuits, V. Popp, 
London. 

8370. Toy, C. Gilkes, Barnsley. 

8371. Suirts, A. E. Mitchell, Manchester. 

8372. Cuancinc Piates in Cameras, H. R. Dines, 


London. 
8873. Gas, E. W. Walker, London. 
8374. Sarety Pixs, F. H. Weight, Birmingham. 
8375: Spectacues, W. S. Riley, Birmingham. 
» > Urmat F.iusHer, J. Thompson, Barrow-in- 


ess. 

8377. AscerTarninc the Consumption of Gas, W. F. 

Fletcher, Bi ham. 

8378. Heatinc and VenTILaTiInG by Means of Ovens, 
R. H. Radcliffe, Live: 1. 

8379. Connectinc the TeLerHone with the Pxuono- 
GRAPH and TELecRaPH, W. Thompson, Middles- 


—_ 
8380. EVENTING TRAMWAY Rai Joints from Sinx- 
inc, J. Wilson, J. G. Cook, and T. Winter, Black- 


8381. DELIVERING Quantities of Liquips, J. L. 


Corbett, Glasgow. 
8382. Steam and other Enorves, D. G. Morrison and 
W. F. Harper, G w, 


8383. ALARUMS or TELL-TALES, 8. Wassell and F. Hollis, 


‘irming! 

8384. FEEDING ARRANGEMENTS for GrinpiING MILLs, 
R. A. Lister and J. Watts, Gloucester. 

8385. PLovcs for Draminc Lanp, H. Kerby, Bedford. 

8386. Brooch Pixs, J. Jameson.—(J. Tuckyield, 
Australia.) 

8387. TakinG THReaps Out of Laps, J. W. Leech and 
H. H. Sinkinson, Leeds. 

8388. Paps for Corsets, E. Kent, London. 

8389. Cotourtnc Martrers, A. Remy, R. Kramer, and 
W. Herking, on. 

8890. Empryinc Prt Tuss, H. Fischer, T. G. Lees, and 
E. Ross, London. 

8391. PHorocrapPHic Apparatus, T. Hudson, Liverpool. 

8392. Conpurts for ELecrric CasBies, W. P. Thomp- 
son.—{Jacob Freres et Cie., France.) 

$393. Swircnes for Execrricat Circuits, B. M. 
Drake, J. M. Gorham, and P. J. Pringle, London. 

8394. Batrery Compounn, W. Wright, New York, U.S. 

8395. AppARATUs for PuRIFYING FeED-waTER, A. K. J. 
Krais, London. 

8396. Book Rests, H. L. 8. Gillson, Abicsford. 

8397. Liquip Meters, 8. Gillson, London. 

8398. Centres for ReverstB_e Sasues, J. N. Hancock, 


on, 

8399. Means for TreaTMENT of [Ron Ores, H. Aitken, 
London. 

8400. Trousers Srretcuers, B. J. B. Mills.—(J. B. 
Graujon and F, de Morsier, France.) 

8401. Surcicat Sprints for Fractures, F. Gravely, 
London. 

8402. WatTer-cLoset Fittrxcs, R. Frame and C. A. 
Neff, London. 

8403. Decoratinc Cura, H. K. Barker, J. Batty, and 
J. Read, London. 

8404. Traps for Street Guiieys, &c., F. E. Ross, 
London. 

8405. DisPLAyiInG ADVERTISEMENTS, C. F. A. Réell, 
London. 

8406. BrercH-LoaDiInc SMALL-arMs, P. Henniker, B. 
Bedingfeld, E. Jones, London. 

8407. MeTa.ic Cans, H. G. Noakes, London. 

8408. TREATING the Wass in DistiLLertes, A. Walker, 
London. 

8409. Brakes, H. Wells, London. 

8410. VentiLators for House Drains, &c., T. Brown, 
London. 

8411. Coumarin CoLovrinc Matters, B. Willcox.— 
(The Farbenfabriken vormals F. Bayer and Co., Ger- 
many.) 

8412. ATTacHING GLass to Roors, G. F. Strawson, sen., 
and G. F. Strawson, jun., London. 

8413. ARTIFICIAL Stone, J. Hartnell, London. 

8414. Brynacies for Boat Compasses, T. Buckney, 
London. 

8415. Acruatine the Vatves of Enorves, H. F. G. 
Meltzer, London. 

8416. FiLLinc and Corkino Borties, K. Fehmel, 
London. 





8417. FLower Ports, R. H. Ridout, Sunbury Common. 

8418. PReventinG SMOKE in Furnaces, 8. K, Barnes, 
London. 

8419. Currers for Paper Macutnery, C. Roegel and 
C. von Neubronn, London. 

$420. TREATMENT of CLotu, R. C. Anderson, London. 

$421. Wririne and Drawine Tastes, G. F, Redfern.— 
(J. G. EB. Sauer, Germany.) 

8422. Woopwoot, 0. Evenstad and O. Senstad, 

ndon. 

8428. Topacco Pires, C. Vallot, London. 

8424. Dovste Lirr Open SHED JacquarD, I. Hillas, 
Morley. 

8lst May, 1890. 


$425. Wixpow Buinp Fasteners, R. E. Grime, Man- 
chester. 

$426. Rotary Sreves, P. J. Neate, Rochester. 

8427. Exvectric Arc Licatine, A. Apps, London. 

8428. WATER-WASTE PREVENTING VALVE, H. Goodson, 
London. 

8429. Warp BALLina Macuines, J. Hurtley, London. 

8430. Makinc DoweELs unD Tenons, &ec., E. I. 
Boulanger, London. 

8431. Gas Motor Enarnes, E. Seage and F. J. Seage, 
Exeter. 

8482. Warp Weavinc Macuines, A. Paget, Lough- 
borough. 

$433. Spoons, R. B. and T. Guest, Birmingham. 

8434. CyLinpDER Paper Macuines, J. P. Bayly.—(J. 
McNamar, United States.) 

8435. UMBRELLA ArracuMent, J. P. Bayly.—(A/. 
Dattlebaum, United States.) 

$436. HorizontaL TeLescopic Press, J. P. Bayly.— 
(A. Diffey, United States. 

$437. Fotpinc Ciorues’ Bracket, J. P. Bayly.—{(G@. 
Morrison and P. Lindlinger, United States.) 

8438. Fence, J. P. Bayly.—{W. Longden, Canada.) 

$439. SuspenpeRs, J. P. Bayly.—{J. Bliss, United 
States.) 

$440. Raisin Server, J. P. Bayly.—(A. Moncrig’, United 
States. 

$441. Rar-way Cuarrs, J. M. Harbord, Mitcham. 

8442. Primary Batreries, Sir C. 8. Forbes, Bart., 
London. 

8443. Loom Brake, E. Fielden, Deansgate. 

$444. Stoves and Firepiaces, R. 8. Oakeshott, Bir- 
mingham. 

8445. Breecu-Loapinc Tosacco Pire, W. McKenzie, 
Ponder’s End. 

8446. Hann, &c., Poorocrapuic CaMERAS, J. Pitt and 
W. Hudson, Birmingham. 

8447. Sewine TurmBLeE and MeasurinG Tape, W. R. 
Matthews and F. E. Butler, Birmingham. 

8448. Steam Steerino Gear of Surps, W. H. Wilson 
an . J. Pirrie, Belfast. 

8449. BaRBER’s ADJUSTABLE CuarR, J. Johnston, Dum- 

m. 

8450. Courtine the Bopsins or Spoots of DrawinG 
Macuines to their Motors, R. Ingham and J. B. 
Moorhouse, Keighley. 

8451. MeasuRiNG and Suprtyinc Liquips, D. Longair, 
Glasgow. 

8452. Separation of TextiLe Fisres, E. Knecht, 

radford. 


8453. Apparatus for Rowrnc-boats, F. H. Johnson, 
ndon. 
8454. SoLuTion of Catcrum Puospuate, T. H. Williams 
and W. H. Symons, London. 
8455. Screws, H. J. Major, London. 
8456. Spoons, W. Marshall, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


422,965. Breech MECHANISM FOR ORDNANCE, 7. 
Nordenfelt, Westminster, Enyland.—Filed May 22nd, 
1889, 

Claim. —(1) The combination, substantially as 
hereinbefore set forth, of the gun ha a breech- 
- age the breech-block detachably locked within 
the bore of the gun, an extractor claw projecting 
forwardly from the breech-block and an _ ejector 
pivotted to the gun at the rear end of the breech- 


opening, and ada) to first move transversely to the 
axis of the gun and then to.move lel therewith 
to expel the cartridge. (2) The com tion, substan- 


tially as hereinbefore set forth, of the having a 
breech-opening, the removable breech-block therein, 
an extractor claw projecting forwardly from the 
breech-block, and e with the —- case, 
pivotted at one side of the rear 


end of the , and moved first in one 
plane to bring it into tion in front of the rim of 
the cartri: case, and then smartly in another plane 
to expel the cartridge case. (3) The combination, 
substantially as hereinbefore set forth, of a gun 
formed with segments of screw- at the rear 


end of its bore, a breech-block with segments of 


[422565] 





screw-threads on its exterior to lock into these seg- 
ments, an extractor claw adapted to engage with a 
cartridge case to draw back the empty cartridge case 
after firing when the breech-block is drawn back, an’ 
an ejector-finger in rear of the breech-block moved 
first in one plane to bring it into position in front of 
the rim of the cartridge case, and then smartly in 
another plane to cause it to throw back the empty 
cartridge case when the breech-block is moved away 
out of line with the bore. (4) The combination, 
substantially as hereinbefore set forth, of the = 
having a a , the removable breech-block 
therein, an ext: r claw projecting from the breech- 
block, a carrier pivotted horizontally at the rear end 
of the breech in which the breech-block is mounted, 
and a pivotted ejector in between the carrier 
and the rear end of the gun. (5) The combination, 

ibstantially as hereinb Se ae ee ee 
eR rgd Fond 
its bore, the -bloc! co! screw- 
segments, the carrier or ring mounted in bearings at 





—_—_—_— 
Le 


handle pivotted to the rear end o' 
and provided with a claw adapted hed ureech block 
rear end of the firing pin to draw the “oe the 
(7) The combination, substantially as herei: rly. 
set forth, of the gun, the breech-biock the fret 
within it, and a handle jointed to the rear end 
breech-block, and provided with a claw which ¢; me 
with the rear end of the firing pin to draw the 

backwardly. (8) The combination, substantial} pin 
hereinbefore set forth, of the gun, the breech-b} “ 
the firing pin within the breech-block, a spring f . 
moving the firing pin forward, a sear or detent 
nnging wie the firing pin when in its locked post 
tion, a handle jointed to the rear end of the breech, 








pon » 
of 


\ 7 


_— 


block, and claws on the handle engaging with projec: 
tions at the rear end of the firing pin. () The 
combination of the gun A, breech-block B, carrier ¢ 
turning on an axis at D, the firing pin I, the handle 
K, jointed to the rear end of the breech-block, the 
excentric-hooks K1, formed with it, the pins !, which 
project from the firing pin for the hooks to act upon, 
the sear-lever M, the pin N, resting against the tail 
end of the sear-lever, and the pin O, lying in a radial 
hole in the gun in a line with the pin N when the 
breech is closed, and mechanism for forcing in the pin 
O when the gun is to be fired. 


422,999. Fietp Macnet ror Dynamos, F. Thowsun 
and A. L. Rohrer, Lynn, Mass.—Filed November 
25th, 1889. 

Claim.—(1) In a dynamo-electric machine or motor, 

a field magnet made up of two or more sets of separated 

iron plates having the adjoining ends of the plates of 

different sets united by tie-plates or blocks, and 
electric coils applied over the tie-blocks and plates, as 
and for the purpose described. (2) In a dynamo- 


[422999], 





electric machine or motor, a multipolar field magnet 
consis of sets of forged iron plates separated from 
one another by air spaces and having the adjoining 
ends turned inwardly for presentation as pole pieces 
to the armature, in bination with tie-plates or 
blocks connecting the ad —s ends, and electric 
coils — over the said adjoining ends and con- 
necting blocks. (8) In a dynamo-electric machine or 
motor, a multipolar field = structure consisting 
of sets of Sengel nee plates F, having their ends turned 
inwardly for presentation to the armature of the 

hine, in bination with connecting tie-blocks 
or plates interposed between adjoining ends of the 
plates F, and coils C applied over such connected ends, 
as and for the purpose described. 


423,067. Construction or Towers or Bripces, F. 
Melber, Ross, Allegheny, Pa.—Filed November, 11th, 
1889. 

Claim.—(1) The combination, with a tower, of a set 
of main guys properly anchored, and one or more sets 
of secondary guys attached tothe shaft above the main 
guys and anchored on or connected with the main 
guys, substantially as and for the purposes specified. 
(2) The combination, with a tower, of a set of main 
guys properly anchored, one or more sets of secondary 
guys attached to the shaft above the main guys and 


[423,067] 








ds 
i 








to the main guys, and a third set of guys attached to 
the main guys and anchored to the foundation or at 
points between the foundation and anchors of the 





the rear end of the gun, the extractor proj g from 
the breech-block for drawing back the cartri case, 
and the ejector pivotted at the rear end of the gun, 
and ng ith a groove in the front face of the 
carrier, for the pecified. (6) The combina- 
tion, substan’ y as hereinbefore set forth, of the 
gun, the breech-block, the firing pin within it, and a 


main guys, substantially as and for the purposes 

ified, (3) The combination, with a tower, of a set 
of main guys, a set of cross guys or cables which con- 
nect the main guys and the tower, and a series or set 
of ground guys between the foundation of 
the tower and anchors of the main guys, and which 
are connected with the main guys, substantially as 





and for the purposes specified. 
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ELECTRIC LOCOMOTIVES. 


In the United States the application of electricity to 
industrial purposes advances more rapidly than it does in 
this country. This fact is not the result of want of energy 
or knowledge among English engineers and electricians. 
It is a consequence of many factors. Thus, for example, 
are lighting makes slow progress here, because, in the 
first place, gas is comparatively cheap; and in the second, 
the methods of wiring which pass muster almost without 
criticism in the cities and towns of the United States 
would not be tolerated here. There is; however, an 
jmmense propelling force in England which cannot fail 
to develope electrical science. We refer to the volume of 
capital seeking remunerative investment. New fields for 
the utilisation of money are vigorously sought out. Very 
large sums have already been expended on electric lighting, 
and the utilisation of electricity as a means of locomotion 
geems to be only a question of time. The subject is 
invested with much interest, and presents many problems 
which demand careful consideration. We propose here 
to direct attention to a few of them, dealing with them 
not from the electrician’s, but the engineer's point of view. 

For the moment it is unnecessary to refer particularly 
to electrical tramcars. It will be enough to say of these 
that there appears to be only one feasible way of working 
them in large English towns or cities, namely, by accu- 
mulators. Neither overhead nor underground conductors 
will at present be tolerated by municipal authorities, 
who in this respect, and for once, express popular opinion. 
It is proposed, however, to work the traffic of metro- 
politan railways by electricity, and if this can be success- 
fully accomplished it is not improbable that the use of 
the electric locomotive will be extended. ‘ Metropolitan” 
isa very elastic word as applied to railways. A great 
deal of the work of the Metropolitan Railway, for 
example, is done far out in the country; and if an electric 
locomotive can manage the traffic between the Mansion 
House and Bayswater there seems to be no good reason 
why it should not haul trains to Ealing; andif to Ealing, 
then Crewe, Bristol, or Carlisle, become equally 
accessible. It will be necessary to prove not only that 
the work can be done as well by an electrical locomotive 
as by a steam locomotive, but that it can be done more 
cheaply. This last is the crucial point. Putting 
pecuniary questions on one side for the moment, let us 
see what are the conditions that the electric locomotive 
must fulfil. Such a locomotive will haul trains by the 
adhesion of smooth driving wheels to smooth rails, and a 
moment’s thought suffices to show that the electric loco- 
motive which is intended to work metropolitan traffic 
must be a very different affair from one intended to work 
tramcars. To begin with, it must be heavy, in order that 
there may be sufficient adhesion, and we shall under 
rather than overstate the weight necessary if we put it at 
30 tons. We do not think that this could be carried on four 
wheels. Not, indeed, that the load of seven and a-half 
tons on each wheel would be too heavy for the rails, but 
because it would be difficult to insure sufficient steadiness. 
Four-wheeled locomotives have long since become extinct 
because four wheels are incompatible with excellence, re- 
garding the locomotive solely as a vehicle. The electric 
locomotive would be spared some internal disturbing in- 
fluences as compared with the steam engine, but not suffi- 
ciently, we think, to render four wheels possible save for 
very slow speeds. The use of three axles, however, presents 
no difficulty, and may, indeed, prove of benefit rather than 
the reverse in another way. In nearly all electrical loco- 
motives a motor is mounted on the frames. The armature 
revolves at a rapid pace, and communicates motion to 
the driving axles. Now it is apparently a very simple 
matter to reduce the 800 or 900 revolutions per minute of 
the armature spindle to the 150 or 200 revolutions 
per minute of the driving axle. It may be done by belts, 
pitch chains, wheels and pinions, or screws. All these 
methods have, however, been tried in the United States, 
and with results more or less unsatisfactory. One of 
the most important mechanical problems ever attacked 
by the inventor is now waiting solution. Belts were 
abandoned long since; they cannot be trusted under the 
conditions. Chains were tried, and a certain amount of 
success has been attained by using chains about ten 
times as heavy and strong as theory indicated. The 
simple expedient of putting a pinion on the arma- 
ture spindle, and a spur wheel on the driving axle, 
gives most indifferent results. The whole carriage must 
be fitted with springs, and it is next to impossible to 
provide means by which the proper distance shall be 
preserved between the driving axle and the armature 
spindles, while retaining the requisite flexibility in the 
supporting springs. Owing to this cause, in fact, it has 

been found that, no matter how carefully the gearing is 
cut, it wears out with astonishing rapidity and makes an 
intolerable noise. The vibration set up, too, shakes the 
armatures to pieces, unless some elastic coupling is 
introduced between the pinion and the spindle; but this 
expedient only introduces fresh and undesirable com- 
plications. Up to the present the best results have been 
obtained by building up the pinion of cogged dises of 
bronze and dises of raw hide clamped together on the 
shaft. The whole is then put in a cutting engine, and 
the length of a cog is composed of, say, six hide and 
Seven bronze sections. Pinions made entirely of raw 
hide have been tried, but they are too susceptible to the 
influence of the weather to be satisfactory. Endless 
Screw gear is only adapted to locomotives moving at 
slow speed, because the reduction is much greater 
than is really needed. It has been used with motors 
making 2000 revolutions per minute. We regard it as 
entirely out of the question for any engine intended 
to run at _thirty or forty miles an hour. Within 
& comparatively recent period, electricians have succeeded 
in producing slow speed motors of very high efficiency 
and powerful torque, and it seems to us that in these is 
to be found the solution of the problem. They are 
necessarily very heavy, but this is nota defect. It is just 
as easy to carry heavy field magnets, as so much dead 





weight of pig iron. Bearing these facts in mind, it 
appears that an efficient electric locomotive could be 
made with three pairs of driving wheels of, say, 6ft. in 
diameter, each provided with an independent motor, 
the armature spindle being a tube through which the 
driving wheel axle can pass. The tube would revolve in 
ball bearings with very little friction. The internal 
diameter would be about 10in., the driving wheel axle 
Tin., so that it would be clear of the armature hollow 
axis all round by 14in., which would allow quite enough 
play in the springs. Suitable drag links would then 
couple the armature to the driving wheels, which would 
make 287 revolutions, nearly, to the mile, or at 40 miles 
an hour, about 192 revolutions per minute. A smaller 
wheel would perhaps be desirable, but that would not 
leave sufficient room for the armature. All three arma- 
tures would be needed to start the train, but as speed got 
up, first one and then a second armature might be switched 
out. That there are objections to this design is indis- 
putable, but it entirely gets rid of gearing, and possesses 
some excellent features which may suffice to much more 
than counterbalance its defects. 

So far, we have only spoken of comparatively small 
speeds; but the United States engineers contemplate the 
adoption of speeds of over 100 miles an hour for passen- 
ger trains—and there is really nothing ridiculous in the 
scheme. It is a noteworthy fact that Mr. Crosby has 
driven on an experimental circular railway, about two 
miles in circumference, a locomotive weighing about 
24 tons, at a velocity of 100 miles anhour. The road was 
not very good, but the resistance did not exceed 201b. 
per ton. On the 20th of May Mr. Crosby read a most 
elaborate paper before the American Institution of Elec- 
trical Engineers, on ‘The Limitations of Steam and 
Electricity in Transportation.” Unfortunately the con- 
ditions obtaining in the United States are so different from 
those controlling railway expenditure in this country, that 
much that Mr. Crosby hasto say would be useless to English 
engineers as a guide in practice. Thus, for example, in 
estimating the relative cost of the two systems of trans- 
port represented by steam and electricity respectively, 
he shows that the consumption of fuel on the Pennsyl- 
vanian Railroad is 50 1b. per train mile, and 5 lb. per 
horse-power per hour. The American locomotive he 
considers to be much less economical than a stationary 
engine of the same power. ‘This is quite opposed to 
English experience. Our locomotives are very econo- 
mical engines, and do not burn more than 3 Ib. of coal 
per horse-power per hour, and possibly much less. It 
follows that calculations based on the assumption that 
fixed steam engines generating electricity will be more 
economical than locomotives, must be greatly discounted 
in this country. Mr. Crosby sums up the conclusions at 
which he has arrived in the following words:—(1) A slow 
— armature placed on the car axle would place the 
electric motor in the lead at all service speeds. (2) For 
speeds above seventy miles per hour an electric motor of 
90 per cent. efficiency, working through gearing of 90 per 
cent. efficiency would prove more economical than the 
steam locomotive—save in cases of very infrequent ser- 
vice on very long lines. (8) On lines for heavy traffic 
steam would be more economical than electricity if motor 
and gearing have a combined efficiency as low as 60 per 
cent., up to 100 miles per hour. (4) At speeds of 100 
miles per hour and upward, neither steam at 90 per cent. 
nor electric apparatus at 60 per cent. efficiency is com- 
mercially practicable. (5) Inasmuch as the saving of 
coal in stationary, as compared with locomotive engines, 
is one of the chief causes of the greater economy of 
electric propulsion, at any speed, this advantage will in- 
crease with that difference aud also with the price of coal. 
(6) Any cause other than inefficiency of motor which 
increases the power required to haul a ton of freight, 
increases the advantages of electricity, since it enlarges 
the value of the coal difference and the dead-weight dif- 
ference. Thus, bad roadways and large areas exposed to 
atmospheric resistance, as in street railway work, lower 
the speed at which electric motors of any efficiency 
become cheaper than steam. (7) In descending to small 
locomotive units, the electric motor loses less, relatively, 
of its advantage, another reason for success on street 
lines. (8) Multiplying the number of motors should be, 
as far as possible, avoided. (9) In special cases cleanli- 
ness and compactness of electric machinery may be of 
great value. In case of very frequent stops, the possi- 
bility of returning to the line the energy now wasted in 
brakes may be of considerable value. This, however, can 
be obtained only by sacrifice in the matter of dead weight, 
as normal working is implied to be at comparatively low 
magnetisation. Loss due to low efficiency in starting can 
scarcely be avoided either in steam or electric engines. 

It will be seen that our proposal that slow speed motors, 
acting directly on the driving axle should be used, is in 
strict accord with Mr. Crosby’s views. Paragraph five con- 
tains an argument which, as we have shown, loses much 
of its force as regards this country. Mr. Crosby gives a 
table, obviously prepared with great care, showing the 
cost of electricity in the United States :— 








Elements of the Cost of 1-horse power hour, electric, in cents. 
Capacity.. ..| 100 300 500| 800 1000 1500 2000 3000, 4000 5000 «000 
Enginecr ../0°4 0°13 0°08 0°05 10°04 0°04 0°04 0°04 0°04 0-04 (0-04 


Fireman .. lee 0°10 0°06 '0-037'0-03 0°03 0°03 0°03 0:03 0°03 0°03 


4 f=] 
Dynamo man 0:4 0°18 0°08 0°05 [0°04 0-04 0°04 0°04 0°04 0°04 0°04 
Helper .. 
Superintend- 
ence 


-- 0°25 0°08 0°05 0°031,0°025 0-025 0°025 0°025 0°025 0°025 0-025 
-- 0°30 0°10 0°06 0°037,0°03 0°02 0°015 0-001 0-001 0-001 0-001 


Goabii s,s] 
Oil, waste and) 
water .. ../0°15 0°15 0°15 
Interest and) 
depreciation | 
steam plant | 
Ditto, electric | 
plant ..  .. 0°057 0°051 0°044 0°033 0°028 0°022 0°022 0-022 0°022 0-022 0°022 
| 


0°475 0°475 0°475 0°475,0°475 0°475 07475 0°475 0-475 0°475 0-475 
| - 


0°15 015 O15 O15 O15 O15 O15 0°15 
| | 


0°057 0°051 0 044 0°033 0-028 0-022 0022 0°022 0-022 0-022 0-022 


Ditto, building 0-028 0°026 0°022 0-168 0014 0°011 0-011 0-011 0°011 0-011 0°011 





We presume that this represents the results obtained in 





actual practice in the United States, but the figures are 
by no means above criticism. For example, it will be 
seen that he takes the cost of coal, oil, waste, and water 
at precisely the same figures per horse per hour for an 
installation of 100-horse power and an installation of 
6000-horse power. But it goes without saying, that the 
outlay on these items ought to be very much less for the 
large than it is for the small installation. Again, Mr. 
Crosby gives 60 Ib. per horse power as the weight of the 
electric locomotive, and goes on to express a hope that 
this may be reduced. But he is oblivious of the fact that 
60 lb. may not be enough for adhesion. Thus, an electric 
locomotive capable of exerting 500-horse power would 
weigh but 60 x 500 = 80,000 lb., a little over 13 tons; 
or about one half the weight necessary to secure adhesion 
enough to utilise the power which the motor could exert. 

We have felt it to be desirable to criticise some of 
Mr. Crosby’s arguments, but it is beyond question that 
his experiments place him in the front rank as an inves- 
tigator. He is the first man who has ever run a vehicle 
at 100 miles an hour on what is virtually a real railway ; 
and it is perhaps not too much to say that he has done 
more than any one living to ascertain what the true law 
of railway resistance is. The following passage so 
strongly confirms what we have said to explain the cause 
of the discrepancy between his data and those obtained 
by other experimenters, that we cannot refrain from 
quoting it:— For the most part those who constructed 
the formule now found in text-books, worked on roadbeds 
far inferior to the best work of to-day, at speeds much 
less than those now attained, and with wrong values for 
at least one of the species of resistance—the atmospheric. 
On this point I have recently been able to present as the 
results of experiments at high velocities, made by Mr. 
B. J. Dashiell, jun., and myself, a formula showing the 
pressure to be a function of the first, instead of the 
second, power cf the velocity, as ordinarily assumed. A 
convenient datum point may be given stating that at 
100 miles per hour the pressure on one square foot, 
normal to the direction of motion, is 131b., while proper 
shaping of the front may reduce this6-5Ib. The absolute 
value given, while corresponding quite closely with those 
of received formule in the neighbourhood of the velocities 
heretofore experimentally attained, depart from those 
assumed for velocities higher than thirty miles per hour, 
and calculated by the quadratic relation between velocity 
and pressure. Using the more trustworthy values, I 
have been able to separate more nearly than has hereto- 
fore been possible the atmospheric from all other 
resistances met at’ high velocities. Some inaccuracy 
still remains, by reason of the difficulty of obtaining 
exact measure of the resisting areas in a train, but I 
have been able by study of careful tests made by others 
on the New York Central and on English roads, to find 
that over the range from about forty up to eighty miles 
per hour the tonnage coefficient seems practically 
constant at 8lb. This, of course, applies only to first- 
class road-bed and rolling stock. Whether this coeffi- 
cient remains constant at higher speeds we do not know. 
There is no reason to assume, as has often been done, 
that it increases with the square of the velocity, and, on 
the other hand, it will not be safe to assume constancy. 
From experiments made with a single 2°5 tons car at 
about 100 miles per hour, the tonnage resistance at that 
speed seems to be about 20lb. per ton. Though this 
value seems quite high as compared with the 8lb. at 
eighty-five miles per hour, the difference is in large part 
to be explained by the poor condition of the track used 
for the experiment and a constant curvature which 
would call for about 41b. per ton. Until better evidence 
can be had it will be safe at least to assume a value of 
20 Ib. per ton, on a first-class track, with good rolling 
stock, at 125—150 miles per hour.” 








HEATING AND CONCENTRATING LIQUIDS BY 
STEA 


By Jonny G. Hupson, M. Inst. C.E. 
(Concluded from page 453.) 

Class 6: Vacuum pans.—This general term is specially 
applied to vessels used for the purpose for which the 
vacuum pan was originally introduced, viz., the final 
concentration of sugar liquors to a maximum density. 
More definite but less used titles are “ finishing,” 
“strike,” “cooking,” or “graining” pan. The term 
vacuum pan is also retained for similar single vessels, 
when used for concentration to some point short of the 
maximum density. The shape of a vacuum pan for 
sugar work is very much governed, though now less than 
formerly, by the fancy of the designer or user; and to 
some extent, also, by the nature of the material employed 
and the grade of sugar to be produced. The earliest 
pans were extremely shallow in proportion to their 
diameter, resembling two saucers placed together; but this 
soon gave place to a more nearly globular form, which held 
its own for many years, being well suited to obtaining the 
necessary strength against collapse with the material 
—copper—then almost universally os Now, the 
cheaper material iron, usually cast iron, has almost super- 
seded copper, and is found in almost every case to answer 
the purpose equally well, whilst its superior strength 
allows almost any desired shape to be safely adopted. A 
modern pan has usually a conical bottom, a cylindrical 
belt or midpiece of a depth depending on the intended 
purpose, and a segmental or elliptical dome. As most 
users now aim at carrying the concentration to the highest 
possible density consistent with discharging the contents 
from the pan when finished, it is usual to make the angle 
of the conical bottom very steep, varying from 30 deg. to 
45 deg. with the horizon, and to make the bottom valve 
very large, often from 20in. to 30in. diameter. 

The heating surface now generally consists wholly of 
copper coils from 3in. to 5in. bore—4in. being a common 
standard—by about jin. thick; but, until the last few 
years, the bottom was usually also steam-jacketted, the 
inner bottom being of copper. The great expense of such 
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a copper bottom—preferably hammered out of the solid 
—as compared with that of an equal coil surface, increas- 
ing to an almost prohibitory sum for the larger sizes of 
pans now common, as well as the difficulty of making 
them strong enough against collapse and tight against 
leakage, gradually overcame the strong prejudices in their 
favour, and now they are generally dispensed with. The 
extent of the heating surface should be as great as con- 
sistent with leaving a central well for access, and sufficient 
space between the coils for cleaning them and for the 
discharge of the “‘ massecuite ’—cooked mass. In practice 
this maximum surface is found to vary from °25 to ‘3 
square feet for each gallon of capacity at striking level. 
The coils vary from three to six in number; the lowest, or 
No. 1, being kept as near the bottom as possible, to main- 
tain the circulation and prevent the sugar crystals “ sitting 
down” and forming a compact mass, and the others 
follow as closely as consistent with cleaning. The top 
coil should be as nearly flat as consistent with good drain- 
age, and the lowest one follows the shape of the pan 
bottom. The intermediate coils gradually change from 
one of these shapes to the other. 

In pans of large diameter, each coil is commonly made 
up of two, or even three, interlaced coils, as a single one 
would be too long to be properly supplied with steam 
through one end. 100 to 120 lin. feet is a usual limit for 
a single coil, but this is hardly correct for all cases. A 
better way is to so proportion the length and diameter 
that the maximum velocity of the steam at entry shall 
not exceed a given limit. This may vary from 100ft. per 
second for steam at €0 Ib., to 200ft. for 10 lb., without 
any serious loss of pressure ensuing.? It is, however, of 
little use to keep down the length of the coils to insure 
a good steam supply, unless at the same time the valves 


and supply pipes outside the pan are made large enough | 


to carry all the steam the coils can use, and this con- 
sideration is often overlooked. 
For sugar purposes, almost the only alternative to such 


the difficulty in such a pan of dividing the steam coils 
into a sufficient number of sections to allow of the pro- 
portion of the heating surfaces covered by liquor keeping 
pace with the gradual filling of the pan. Vacuum pan 
working ismade a mystery of by the initiated, and there 
is no doubt ample room for the display of skill in working 
toa sample, obtaining the best results from a given 
material, or overcoming difficulties that may arise. In 
outline, it may be roughly described as follows :—The 
size of crystal desired determines the proportion of liquor 
which should be in the pan at the time the crystallisation 
or graining commences. Thus, to produce large crystals 
graining should commence low down, or in a small 
volume of liquor, and vice versé. As much thin liquor is 
therefore taken into the pan, either at once, or supple- 
mented by subsequent feeding, as will, when concentrated 
to the density at which crystallisation commences, occupy 
a proportion of the total capacity suited to the size of 
grain desired. When this point is reached and the baby 
crystals formed, the skill of the attendant is shown in so 
regulating the feed of liquor and temperature of the pan 
as to cause the original individual crystals to grow, but 
not to multiply, in order that when the pan is filled the 
crystals shall be all of one age and size, and of the | 
desired size and hardness. Want of skill in regulating 

the feed and temperature may either result in melting | 
the crystals already formed, or in producing additional 








liquors, especially those from which one or more crops of 
crystals have already been taken, being boiled blank, or 
| free from crystals, and allowed to crystallise at their 
| leisure in suitable tanks or deposits. 

From the above very elementary description of the 
process, it will be seen that the steam coils, which can 
| only be used when covered by liquor, are not all in use 
' during the whole time of working. Starting with thin 


ones, the product in the latter case consisting of crystals ‘to that of oatmeal porridge. In refinery working the 


of various ages and sizes. Only the higher qualities of | 
sugar liquor are thus crystallised in the pan, inferior | 
| concentrators, 20 deg. to 25 deg. is common. 
| absence of vacuum concentrators the density is kept as 


ar 
As regards the total time needed to work up a ch 

of massecuite from liquor of a given density, the followi “a 
figures, obtained by plotting the results from a | ne 
number of pans, form a useful guide to practical ie 
ing. The pans were all of the coil type, some with “4 
some without jackets, the gross heating surface probab| 
averaging, and not greatly differing from, -25 square y 
per gallon capacity, and the steam pressure 10]b 
square inch. Both plantation and refining pans are 
cluded, making various grades of sugar :— a 


Density of feed (degs. Beaumé), 
. * 5° 2 or 

Evaporation required per gallon of o ” sid 30° 

massecuite discharged - O12 .. 8S .. 996 .. a 97 
Average working hours required per 5 

ME cs ca) es es ee Nes. oe, 9° 6} 5 ry, 
Equivalent average evaporation per : 

hour per square foot of gross sur- 

face, assuming “25 square feet per 

gallon capacity * +» 208 .. 16... 130.012 |, 97 
Rate for each stage .. .. .. .. 3360 214 0 29 E 
Fastest working hours required per 

a eer I en | iS s+ 38 275 20 
Equivalent average evaporation per 

hour per square foot . . » + 2°88 .. 26 .. 238 .. 218 | 19 
Rate for each stage i 836 315 9 249 7 
The final density of the massecuite corresponds with 


about 48 deg. Beaumé, and its consistency may be likened 


thin liquor does not vary much from 30 deg. Beaumé: 
and in raw sugar factories, provided with multiple efje 


in the 


low as consistent with the vacuum pans getting through 


| the work, the object being to do as much of the concen. 


tration as possible at a low tment. 

An impression exists, somewhat widely, that evapora. 
tion in vacuo is more economical than in open pans, 
‘This is not so, the quantity of heating steam needed 


TaBLe VI.—Concentration of Sugar Solutions—Evaporation Needed, and Relation of Volume to Density (standard temperature, 14° R. = 17°5° C = 63°5 F.). 
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—— Density of concentrated solution. 































































~ 
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a pan as described above, is one in which the heating 
surface consists mainly of vertical brass or copper tubes, 
3in. to 4m. diameter by 2ft. to 3ft. long, fixed in two 
horizontal tube plates the full diameter of the pan, a large 
central tube being provided for circulation. The heating 
steam surrounds the tubes, and the liquor is inside them. 
A copper steam coil is usually added in the bottom, to 


keep the contents moving as described above: and for | 


graining, as described later on. Thistubular design is easy | 


to manufacture, being nearly all machine work, instead 
of hand work like the coils; is less costly than the latter, 
surface for surface, and allows at least 50 per cent. more 
heating surface to be got into a given size of pan. From 
this latter consideration it is well suited for working with 
steam of lower pressure than usual. The disadvantages 
are that the tubular surface must be used wholly or not 
at all, which will be seen later on to make the pan unsuit- 
able for some grades of sugar, and that the discharge of 
highly-boiled massecuite is difficult. Though pans of this 
type are adopted and repeated by certain sugar manu- 
facturers, their use does not seem to spread to any large 
extent. 

in designing vacuum pans conflicting conditions have 
to be considered. The shallower the pan, or rather, the 
less the depth of liquor in it, the freer will be the 
ebullition, and the lower the average temperature of the 
boiling liquor, the bubbles of steam being generated at 
the pressure and corresponding temperature due to the 
head of liquor above them. But the shallower the pan 
the greater the cost in proportion to the capacity, and 
the greater the difficulty of discharging the finished 
massecuite. A shallow pan is also unsuited for making 
large crystals, should such be desired. This is owing to 





4 Earlier in this article—page 291—reference was made to Laurens and 
Thomas’ often-quoted evaporation trials with a tube 138ft. long and 
1°36in. external diameter and to the considerable fall in ure Which 
must have been needed to cause the steam to flow with the requisite 
speed through so small a pipe. On looking further into the matter, it 
seems doubtful whether the quantity of steam corresponding with the 
work done, could have got into the tube at all, under the given condi- 
tions, apart from retaining the pressure needed for the high duty re- 
corded. Peclet gives the bore as ‘02 m. = ‘Sin., which would require the 
steam to flow at about 2300ft. per second, or faster than it would flow 
into a vacuum. Even if the stated bore of 02 m., which would make the 
pipe more than jin. thick, be taken as a clerical error for 03 m., corre- 
sponding with the more probable thickness of /,in. full, the speed would 
still be about 1000ft. It would look from this as if the pipe could not 
have been all in one length, though Peclet refers to it as “un tuyau.” 


liquor, all the coils may be in use for a time; then the 
upper ones are successively stopped, only those covered 
at the graining level remaining at work; and as the pan 
fills up, each coil as it is covered is again started, until 
all are again in use. The proportion of the whole 
surface employed, as an average over the whole time, 
will thus vary with the density of the thin liquor and the 
height of graining required. This intermittent working 
renders it difficult to give data for the evaporative duty 
of a vacuum pan, similar to those obtainable for apparatus 
working under constant conditions, and the difficulty is 
further increased by the progressive density of the 
liquor, and the consequent progressive falling off in the 
evaporative duty, due to the increasing viscidity. In the 
early stages of the process, particularly when the thin 
liquor is of low density, the evaporative duty will be 
high, say two to three gallons per square foot with 10]b. 
steam pressure, but will gradually fall to an almost 
nominal amount as the final stage is approached. From 
a mass of collected data the writer at an early period 
deduced as a generally safe basis for designing, an 
evaporation of one gallon per hour for each square foot 
of gross heating surface, with steam of the usual pressure 
of about 10]b. This is probably as near the truth as 
any such rough generalisation can be, and it was sub- 
sequently closely confirmed by the carefully-recorded 
observations of the working of the pans in a certain 
factory over a considerable period. This value of one 
gallon will be too small when the density of the thin 
liquor is low, and vice versd. Further on some figures 
are given as to the actual time required per charge. As 





| examples of the evaporative duty of a vacuum pan when 


performing the earlier stages of concentration, during 
which all the heating surface can be employed, the 


| following are of interest :— 


Coil vacuum pan.—4}in. copper coils, giving 528 square 
feet of surface; steam in coils, 15lb.; temperature in 
pan, 141 deg. to 148 deg.; density of feed, 25 deg. Beaumé, 
and concentrated to 31 deg. Beaumé. 

First trial_—Evaporation at the rate of 2000 gallons 
per hour = 3°8 gallons per square foot; transmission, 
376 units per degree. 

Second trial.—Evaporation at the rate of 1503 gallons 
per hour = 28 gallons per square foot; transmission, 
265 units per degree, 


being practically the same in each case; any slight 
advantage that exists being in the opposite direction. 
The advantages proper to the system are, primarily, the 
reduced temperature of boiling, and incidentally the 
possibility of using heating steam of low pressure and 
temperature. 

Conclusion.—The writer is well aware that the data he 
has been able to give, though fairly trustworthy as far as they 
go, cannot be looked upon as by any means wholly com- 
plete or satisfactory. It is, however, believed that they 
will prove useful additions to the scanty fund of informa- 
tion on the subject hitherto available as guides for pro- 
portioning apparatus required to perform a given heating 
or evaporating duty. It is also hoped that the treatment 
of the subject generally will be found suggestive as to the 
points needing attention, in order to obtain a satisfactory 
result. It is greatly to be desired that those having 
opportunities should make more full and extended trials 
of any apparatus at their disposal, giving special atten- 
tion to the extent to which the presence of air in the 
steam chamber affects the results. So far as the writer 
is aware, no observations have hitherto been made to 
ascertain the extent of this action, though to it must be 
ascribed many observed discrepancies otherwise inexpli 
cable. Whilst on this subject it should be noted that short 
trials, such as those quoted here, are likely to show a 
higher duty than more extended trials, the dir not having 
had time to accumulate to the fullest extent. 

A much larger number of data would have been avail- 
able from which to select examples, but for the frequent 
neglect to record the pressure of the steam in contact 
with the heating surface; in place of assuming, as so 
often done, that it must be practically identical, when the 
valve is fully open, with that in the main pipe or boiler. 
Some of the examples given show that, so far from this 
being the case, it may be but a fraction of the full 
pressure. Table No. VI. will be found greatly to facilitate 
calculations relating to concentration. It shows at sight 


the percentage of the thin liquor to be evaporated in con- 
centrating a pure sugar solution between given densities. 
It was calculated by the writer from Walkhoff’s well- 
known tables of the densities, &c., of sugar solutions, hut 
will probably serve for most other solutions with sufficient 
accuracy for all practical purposes. It may be of interest 





to note that, in a solution of sugar in water, each pound 
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of sugar adds to the volume of the water to the extent of | TRIPLE EXPANSION ENGINES OF §.S..VAUBAN. | the order of Messrs. W. Hamilton and Co., also of Port 
061 gallons at a low density, to ‘0638 gallons at high | —. | Glasgow. The Vauban is a steel ship, moulded dimen- 
densities. The writer is not aware how this compares | Twour issue of May 23rd we published a full page engraving of | sions 254ft. by 34ft. by 22ft; and as it was necessary that 
with other solutions. | * engines of the steamship Neg <0 from a photograph taken | she should carry as — —- —_ ¥ a restricted 

In dealing wi 3 ee : | while the engines were in the shop. We now publish full | draught, at a guaranteed speed of eleven knots, it was 
for “Pet ge _ paced — - re onagee | particulars of the engines, with a 5 Male! ro through | decided to adopt Morton’s valve gear in the engines, and to 
regards the boiling garcs censy y ’ Son or density as the low-pressure cylinder, showing very clearly the valve | reduce the size of the boiler by the use of under-grate forced 
required; but able point, are needed when accuracy is | gear. The indicator diagrams annexed were taken from the | draught. The details of the valve gear are comparatively 
as 3 but tables of these corrections are voluminous, | engines when on trial. As already stated, the cylinders are | simple, and the distribution of the steam is all that could be 
for i © much has been said that they are hardly called | 19in., 30in., and 49in., with a stroke of 3ft., and were con- | desired, as will be seen by examining the valve settings and 

r in the present instance. - | structed by Messrs. Blackwood and Gordon, Port Glasgow, to | diagrams taken on the trial. . Morton’s system of valve gear 
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has been so frequently referred to and described by us, that 
we need add little more than refer our readers to our issue of 
May 11th, 1888. 

The illustration in our present number shows the arrange- 
ment very clearly, and by way of explanation of our engraving 
we may state that the chief distinctive feature of this system 
of valve gear is the simple means employed to compensate 
the errors due to the irregular lateral movements of the 
connecting rod, and the angularity of the valve or lead 
lever F!, by one and the same movement, so that the fulcrum 
centre G of the lead lever may have imparted to it lateral 
vibrations, which shall synchronise with the movements of 
the piston. In our engraving the correcting crank P is 
centred in the projection P!, fitted on to the connecting rod. 
Its crank pin A is attached to the lead lever, which is 
extended beyond this point, and attached to the piston-rod 
crosshead through the link B and arm D, the latter being 
carefully fitted to the crosshead centre. The fulcrum centre 
G is carried by the link C, vibrating from the fixed centre K, 
centred on the arms cast on the valve spindle guide bracket 
D'. The overhung end centre N of the lead lever F! is so 
proportioned that its travel equals in amount the total lap 
and lead of the valves, and from this centre N, the com- 
bined and uniform reciprocation of the piston and corrected 
lateral vibrations of the connecting are transmitted to 





the quadrant I—which in this case is forged in one piece 


with the valve spindle—through the adjustable link H, by its | 
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attachment to the die block J, which is shown in the position 
of full gear ahead, the astern position being on the 
opposite end of the quadrant; and with the crank in the 
position shown the die block may be moved from side to side 
without shifting the valve, the lead being constant. 

It should be noted that when the die block J is fixed in any 
required working position, either full gear or expansively, 
there is little or no movement in it; in fact, there is none 
other than that due to the versed sine of the arc described 
by the end of the drag link attached to the die block during 
the total travel of the valve, which in this instance is 4{in. 
Messrs. Blackwood and Gordon have in the applications of 
this valve gear made special provision for giving large wear- 
ing surfaces, with simple means of renewing the bushes when 


required. For fuller information regarding the peculiar , 
properties of this gear, we refer our reader to Mr. Bruce’s , 


paper read at the Institute of Marine Engineers, Stratford, 
27th September, 1889. Piston valves are fitted to both the 
high-pressure and intermediate cylinders, so constructed as 
largely to increase the wearing surface of the valve without 
injuring its efficiency. The valve centres of all cylinders are 
alike, so that the valve gears are interchangeable in every 
part. The crank shaft is built, 10in. diameter, of two inter- 
changeable pieces and a centre piece composed of two webs 
and pin, the couplings of end pieces being bolted direct to 
the webs. The shaft and webs are of iron, the pins of ingot 
steel. The main bearing bushes are of cast iron lined with 
white metal, and the total length of bearing surface in the 
four bearings is 5ft. 4in. ; 


Valve Settings for Engines, s.s. Vauban, Morton's Valve Gear. 


Ahead. 


| Bottom. 


Astern. 


Top. Top. Bottom. 





Inches. 
1 
j 


Inches. | 


Inches. 
lyz 


Inches. 
ly ly; 


Lap, steam side 
Lap, exhaust side .. 1. |; 1 

cad = re 1j 
ee 21 
Exhdust begins 30 
Compression .. 24 
Port fullopenat . 5t 
Port opening greatest Jy- 

a Total valve travel, 43in.; linear advance, lyin. 


The distance from centre to centre of cylinders is 3ft. 10}in. 
This is more than is actually required between the high- 
pressure and intermediate cylinders, so that the engine is not 
so short as it otherwise might have been; but this has been 
done to make the end portions of the crank shaft inter- 
changeable. Comparing the engine of the Vauban with an 
engine having ordinary excentric gear and cylinders 19in., 
30in. and 50in., and 36in. stroke, with the high-pressure piston | 
valve forward of the cylinder, the saving of space in favour of | 
Morton’s gear is very marked, as the following short table | 
will show :— 

Morton's Gear. 
ft. in. 
2 
12 0 15 9 

- ” » Crank shaft | 13 0 16 7} 

The total weight of the Vauban’s engines is 43 tons. The | 
weight of a similar engine when fitted with aeons | 
gear is 48 tons, thus showing a saving of weight in| 
favour of Morton’s gear of a little over 10 per cent. | 
The total weight of the three sets of valve gear, as. 


Ordinary Gear.. 
ft. in. 
Total length over cylinders .. 15 8 


, ” + Soleplate .. 


2°9 Mile up 
Total HP 


_ endowed us with exceptionally brilliant faculties. 


| ing and unhealthy in appearance, and who, since lon 
| have become accustome 


applied in this instance, is 18 cwt. 2 qr. On the official 
trial the vessel attained a speed of 11:34 knots, the 
engines making ninety-eight revolutions, and developing 
1050 indicated horse-power. This is the fourth engine which 
Messrs. Blackwood and Gordon have fitted with Morton’s 
patent valve gear; in each case their excellent workman- 
ship and design has added materially to the reputation which 
the new gear is making for itself, and they have in hand a 
pair of twin screw engines, which will also be so fitted. Mr. 
Robert Bruce, M.I. Mech. E., Ethelburga House, E.C., is 
jn charge of the introduction of Morton’s system of valve 
gear, on behalf of the proprietors of the patents. 








BIOGRAPHICAL NOTICE OF OCTAVE-RENE 
HALLAUER. 
By THE Late G. A. Hiry.! 


DeatH has removed from amongst us, and from the world 
of science, a pioneer of the highest distinction. Towards 
the end of November Hallauer was in the fulness of good 
health and life; but, alas, tormented with a cruel anguish, as 
his wife and one of his children were struck down with 
typhoid fever, and he had to divide his time between them. 
This attention proved to be the last token of affection that 
he gave to anyone in this life, as he himself was mortally 
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afflicted, and an honest man had to leave the earth. 
Mankind has through all time been impressed with the 
indifference with which death chooses its victims; it is by 
hazard that it takes the strong, the weak, the young, and the old. 
Pale death knocks with equal vigour at the door of the cabin 
and at the gates of the palace of kings. Cruelly hard and 
unexpected as are the blows of this great leveller of the earth, 
we have become by habitude ready to accept with resignation, 
as the expression of an inexorable law, the unavoidable lot of 
all the denizens of the earth. Nevertheless, and notwith- 
standing our habits, resignation, and miserable impotence, 
when face to face with this terrible visitor, the premature death 
of one of those men who are endowed with exceptional facul- 
ties, and who are called upon to carry out works that elevate 
them above the common order, is so exceptional that it raises 
sad and bitter reflections in the minds of those cognisant of 
the circumstances. 

Artists, men of science, all of us who do our part—whether 
it be small or whether it be great—in that work which we 
have named as the progress of humanity; we, who are ready 
and willing to sacrifice our existence, and allow ourselves to 
be ridiculed for our support of an idea that we believe to be 
novel and true—are we in error? This law of progress that 
we are searching for everywhere, is it after all only a fiction ? 
We are almost tempted to believe so on seeing the old skeleton 
death, in the plenitude of his capriciousness, taking away 


| the most zealous amongst us; cutting down with a single 


slash of his indifferent and callous sickle, careers hardly yet 


| begun; to throw back into darkness for long, if not for ever, 
, the key to conquests over mysteries which we already believed 
| we had power to hold. Such a conclusion would indeed be 


terrible, even were it to be just. During the period of experi- 


ence of these unexpected blows of destiny, let us especially 
|remark the salutary warning, ‘‘ Never 
| morrow the task of to-day ;” whether this task involves a 


put off for to- 


duty towards man, or whether it be the accomplishment of 
acts and devoirs which are due from us because nature has 
Hallauer 
insisted on calling me his guide and master, and to-day Iam 
called upon to render to my student this last service—a service 
which I could one day have expected from him—he, not long 


| since so full of activity and exuberant health, and who 


one could naturally believe would have continued his original 
work for many years to come. Myself, who am always suffer- 
ago, 
to search across the mists and halo 
of the horizon for the indecisive contours of the promised 
land, I have imposed upon myself a sad duty; the master 
and the student were in effect actually dissolved in one 
another, like two dear friends. In the presence of this trans- 


| parent and a na nature, the professor had from the 
e 


first thrown aside his toga and doctoral bonnet. Notwith- 
standing the difference of our ages, I had become the confidant 
of the most secret thoughts of my student; and on my side 
I could express my thoughts openly, without fear of treason 
or indiscretion. Since I cannot evade this bitter biographical 
task, let me at least word-paint a portrait of our estimable 


| confrére, just as I saw him—just as he was. Whatever 
| mournful emotions follow me in writing these pages, I am 


confident of reposing above the basis of truth, and not one 
of those who have lived with Hallauer can accuse me of 
having gilded or otherwise flattered the portrait. 

I shall have to describe him from three different stand- 





1 Literally trayslated by B. H. Thwaite. 
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points; but I commence by sketching what w 
fabric or skeleton of every erg. PO rr rp ow - 
existence which commences in an almost fata’l shennan po 
absolutely independent of ourselves to gradually peel 
in & measure as we ourselves develope—under the dominatio 
of the laws of conscience and of duty, the only laws in the 
application of which, whatever one might say, our will 
intervenes in all its liberty. Hallauer—Octave-René—ws 
born on the 2Ist day of January, 1842, at Metz Hi 
childhood was passed in the country. At the age ae — 
years he entered the Lycée of Metz, and was received Pr 
Bachelor of Science in 1860. This title, which the grees 
majority of young men consider as the termination of their 
efforts, was only a relaxation for him. He continued th 
study of applied mathematics, and that of design in all its 
forms. At the age of twenty years he entered the professional 
school of Mulhouse, in order to pursue the study of applied 
mathematics. From this time his line of action was chosen 
Always an indefatigable worker, he left the school with the 
best record. The premier position occupied by the youn 
man—hereafter obliged to rely on his own resources, or fy 
on his own wings—was that of an improving engineer in the 
great and old-established firm of Stehelin and Bitschwiller 
At the beginning of the year 1868 he entered at Grafen. 
stadten, and when M. Leloutre was appointed as the 
representative at Mulhouse, Hallauer was attached to him as 
assistant and secretary. Here his work on the steam engine 
just begun, was interrupted for many months during the 
Franco-Prussian War. After the signature proclaiming 
peace, and in consequence of the annexation, the representa. 
tion at this time of the house of Grafenstadten at Mulhouse 
had become useless. Hallauer then entered as second 
engineer to the Association of Steam Engine Owners, 
Finally, towards the end of 1875, he became engineer in the 
firm of Hartmann, at Miinster, and married, in January, 
1876, Mdlle. Veronais, of Metz, by whom he had two 
children, to-day, alas, fatherless! His sojourn at Miinster 
proved to be his last port in the voyage of life. 

I will not mention his later projects. The future seemed 
brilliant for him; but inflexible death put its veto on his 
aims. Here, then, are written large the main epochs of a life 
always laborious, always perfectly honest. I have said that 
I should describe Hallauer from three standpoints. He was 
in effect a scientist; but, surprising as it may appear, he was 
also an artist; and when duty called, he was a defender of 
his country. Primarily, I will refer to the last two phases of 
his character, and theireffect. Every action forming the life 
of Hallauer has been to a certain extent original, and 
different from the habitual us et coutumes of the average man. 

When the war broke out in 1870, he was still in the oftice 
of and under the direction of M. Leloutre. Young Hallauer 
was often the object of derisive banter from his chief. ‘‘ Young 
man, are you not ashamed of yourself in staying here impas- 
sive and cowardly?” The imperturbable reply to these 
epigrams was, ‘I shall stay here without shame as long as 
the Empire stands, afterwards it will be different.” One 
morning after the famous Fourth of September, M. Leloutre 
saw his secretary enter his office equipped for travelling. 
“ What has entered your head, and where are you going in 
that costume?” ‘You know well enough ; the Empire has 
fallen, I go where my duty calls me.” Such was his reply, 
accompanied by his military salute. Hallauer left for the 
seat of war, and joined the franc-tireurs as a lieutenant, and 
went through the whole of the campaign. Defending at first 
the passages of the Vosges, he then fought in the Army of 
Orleans, and in the army of the Loire, then he joined that of 
Bourbaki; at the battle of Villersexel, he saw four-fifths of his 
comrades fall around him. But instead of entering Switzer- 
land along with the rest of the army, he turned away and 
traversed the mountains of Jura, and retired with some of 
his companions towards the country around Lyons, where 
he arrived very ill, owing to the great fatigue and the privations 
he had endured. During the retreat, he and his military 
comrades were two days and a-half, and the nights inter- 
vening, without food, returning the fire of the enemy who 
pursued them. Hallauer was compelled to pass four months 
at the hospital of Lyons, gravely stricken with dysentery and 
ophthalmia. This, written in salient characters, is the military 
career of Hallauer. 

In our conversation I have often tried to obtain from him 
the details of this military period, in a life otherwise so 
pacific, and each time I have had told me, in terms, free, not 
only from any trace of b adocio, but quite modestly, of 
actions that would have even glorified the name of more then 
one officer that has since become distinguished. I may be per- 
mitted to affirm that if every one had interpreted and done 
his duty like our modest engineer, the destiny of our country 
—France—would have been otherwise than it has been. In 
the recital of actions that for so many others would be in- 
exhaustible subjects of amplification, this reserve owed its 
origin to a cause more elevated even than to the excessive 
modesty of Hallauer. Gifted with a nature essentially mag- 
nanimous and humane, it doubtless caused him pain to recall 
the fact that he had been compelled to shed the blood of 
others, whether for the defence of his country, the life of his 
comrades, or for the sake of his own life. Hallauer had 
studied design in its most ample interpretation. He not 
only understood geometric design, but the design of liberty; 
free and fantastic—that of art, in a word. He possessed in 
the highest degree the sentiment of what is correct and beau- 
tiful in form and proportion. The simple drawings in chalk 
which he has left behind, some of which are of great dimen- 
sions, are considered by connoisseurs to be charming works 
of art. In his latter years he had dared to attempt painting 
in oil, and although in this attempt he recognised the 
immense difficulties he had to overcome in order to arrive at 
such technical excellence as would produce satisfactory work, 
from the first brush line drawn by him, he never produced 
any work that merited the affretse term of a daub. The 
cultivation of art was his distraction—he applied himself 
seriously to it on the seventh day of the week. He res 
from the ordinary work involved in his professional period, 
in his own fashion, rest being the only labour and fatigue he 
recognised as such; for a distraction he gave himself up to 
another kind of pursuit. Carrying his easel, his colours, and 
a frugal provision to sustain animal vitality, he wended his 
way to one of the beautiful sites in the valleys around him, to 
sketch some favourite landscape view. Scrupulous to excess, 
he sometimes returned often and often to the same spot 
more surely to discover the colour and the expression of the 
object he wished to portray. Hallauer—as it is familiarly 
termed—had two strings to his bow; if fate had not led 
him to follow the career of an engineer as a means of live- 
lihood, or if he had been able to devote his life to fine 
arts, he would certainly have become a distinguished artist. 
However eminent he may have become by his scientific 





work, and which I shall now refer to, I have not been able to 
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‘oid more than once regretting, that he had not entirely 
aye ited himself to fine art. 

ee if I mistake not, in 1868 that Hallauer made 
we © ches and experiments on the steam engine, 

first resear' ia ex : : 

his it was about this time that I made his ‘acquaint- 
and | I found him afterwards as secretary to Leloutre. 
- not, however, until the year 1873 that he com- 
It ed to ‘work regularly either with me or alone on the 
oe hich was opened out for him. That the nature and 

- Sof the work should be more clearly comprehended, I 
a here in the first instance to present a concise review of 
ougl ogress that has gradually been made in the thermo- 
dyoomie teeny and by incidence, in the construction of the 

ell. 
ae ee il, I hope, find the following retrospect useless 

» superfluous in this biography. The most delightful 
0 pner of knowing the saa iF of a man of merit is to show 
= rly the shadow he leaves behind him. The history of the 
cerelopment of the theory, and, I repeat, the progress of the 

onstruction of steam engines, is divisible into three well- 
bs fined periods. From an elevated scientific standpoint 
hey can be characterised thus:—(1) During the first it was 
agreed that the heat simply traversed the motor, and 
that it arrived at the condenser without any reduction, or 

xactly equal to the quantity furnished by the steam 
generator, the temperature alone being the sole feature 
fecessarily modified and lowered by reason of the work. 
(2) In the second period it was admitted that not only is 
there always and necessarily, a lowering of temperature in 
the metal forming the motor agent, but that the amount of 
heat itself is modified, and that there is left in the piston 
route, an amount of heat precisely proportional to the total 
wechanical work performed. (3) In the two preceding 

riods it was admitted that the steam in traversing the 
engine cylinder is only modified by reason of the work per- 
formed, and uot at all by reason of its relation with the 
metallic parts composing the cylinder. If I only refer 
particularly to the steam engine, it is merely for consistency, 
because all that has been said refers equally to any motor 
intended for the conversion of heat into work. 

I will recapitulate the characteristics of the three periods 
in terms more practical and experimental, as follows :—First, 
during all the first period, which terminated abruptly in 1852, 
none of the laws that regulate the physical phenomena con- 
nected with steam or any other gas were known. And although 
numerous special works had been written up to this time 
treating on the steam engine, whatever their success, it may 
be affirmed without any injustice, that the arbitrary rule 
presided over the calculations relating to construction. 
It was only by the aid of rule-of-thumb routine that engine 
constructors could provide to order a steam engine, of a pre- 
determined power. Errors of simple, double, and even triple 
magnitude were not uncommon, and the shrewdest of engi- 
neers adopted the plan, in order to avoid errors, of exaggerating 
considerably the dimensions of the steam engine that was 
required from him—an excess more or less producing in 
reality, no greater inconvenience than that of augmenting in 
a certain measure the prime cost, and the daily expense of 
combustible and lubricant. Secondly, it wasin the year 1852 
that there appeared the beautiful works of Clausius, and after- 
wards those of Rankine, upon the subject of thermo-dynaiics. 
These works constituted an entirely new branch of science. 
It was after this historic epoch of science, that the laws 
relating to the generation of steam, and to its expansion, 
and the mechanical work that can be produced for a given 
expenditure of heat, were determined. Our physical and 
exact sciences offer few examples of such a purification and 
renovation as that to which the sciences of physico-mechanics 
were then subjected. Two sciences (physics—mechanics), 
which I here combine together, by a trait of union, had not 
up to then any necessary connection. What I have designated 
as the generic theory of heat engines, and more particularly 
of steam engines, could from this epoch be founded upon 
definite principles. Thirdly, it may be stated, that be- 
tween the two preceding periods, the difference was, that 
in the first employment of physical laws either inexact 
or purely approximative was made, whilst in the second 
the physical laws utilised were correct. In the two periods, 
I repeat, it was considered that in the first the materials 
forming the motor or machine, the iron or steel of the piston 
and cylinders, had no calorific action upon the steam tra- 
versing the engine; that is to say, that the organism of the 
machine was, in a sense, physically passive. The steam was 
considered to behave as if, in its passage through the 
cylinder, it neither received nor yet lost heat from outside. 
Equations and methods of numerical calculation were based 
on this principle I have named as the “ generic” theory. 

From my very first experimental researches upon engines, 
I have recognised that this principle is absolutely wrong, and 
that the metallic mass forming the organism of the machine, 
acts asa receiver and a restorer of heat, and it is for this 
reason that calculations based upon the “ generic” theory are 
always inaccurate, and sometimes very seriously so. I have, 
therefore, given the name of practical theory to that form of 
estimation which, taking into account the thermic action of 
the organism, introduces into the data of the “ generic” 
theory the real elements subject to calculation, and conse- 
quently avoids errors, which inevitably occur in the former 
purely “ generic” estimation. It is hardly necessary to say 
that if I thus introduce my personality into this exposé, it is 
only to show that I was responsible for the entry into another 
way to that ordinarily followed. 

The historic side of the question has been very well and 
equitably elucidated by Mr. Dwelshauvers Dery. If, as it 
always occurs a quite numerous number of competitors 
presented themselves, once the truth was demonstrated, it 
nevertheless remains certain that the transition to the third 
Period, has given place to an opposition as energetic as that 
Which manifested itself during the passage from the first to 
the second period. To enable this opposition to be understood 
it only suffices to recall the almost acrimonious discussion 
that occurred between Hallauer with myself, and one of the 
foremost German analysts—Zeuner; and even to-day, it 
Would not, methinks, be very difficult to find more than one 
public college where young men are instructed in the theory of 
the steam engine as if no modification had been introduced 
for the last quarter of a century. Whether this is so or not, 
Hallauer, from the commencement of his work, attached 
himself frankly to the new way of interpreting the complex 
— connected with steam engines. Even if at the 

inning a certain hesitation is remarked, it is not as to the 
basis that it relates. 

‘ Like several other eminent engineers, he at first attempted 
hernnalate the pe pen of the expansion of steam in 
€ cylinder by the aid of exponential laws, depending upon 
© specific volumes, the pressure and the mechanical work. 
¢, however, soon recognised that in this he attempted the 





impossible. Such laws in effect cannot be otherwise than 
empirical, and moreover their particular form changes con- 
tinually in the-same machine, according to the conditions in 
which it works. From the moment he severed his relations 
with the past, he continued to make progress, not only in the 
mode of conception, but also in the interpretation of the 
phenomenon, and also from the point of view quite literary, 
in the method of expounding his work. 

Appended I give a list of some of Hallauer’s principal 
work, but I confine myself to the characterisation, more 
particularly, of an ensemble of the parts he filled in the work* 
of physico-mechanical progress. He has added a large and 
important contribution to our knowledge of the action of 
steam on the cylinder sides, under its most general form, in 
one cylinder, in two cylinders of the Woolf type, and also of the 
ordinary compound form. He has shown us what are the 
most favourable conditions and limit of expansion—what is 
the advantageous effect of the compression of the steam at 
the end of the travel of the piston. He has compared, with 
Senge and accurate practical data, the most modern and 

st thought-out steam engine system; he also compiled 
my own work upon “The Employment of Superheated 
Steam.” Profitably utilising the experimental and very 
exact data that a distinguished marine engineer, M. Widmann, 
had placed at his service, he has analysed in a remarkable 
manner the phenomenon and action of the powerful steam 
engines of our mercantile marine, and has shown in what 
manner—sometimes very simple—an economical result may 
be obtained. 

Terminating this exposé of scientific work, for fear of 
fatiguing the reader, I return to the consideration of the 
subject of the personal traits of our dear lost confrére. Asan 
engineer, Hallauer had in the highest degree a practical 
mind. He never in the construction of a machine allowed 
himself to be led away by a pre-conceived idea, that had not 
already received the sanction of experience. He never in his 
examination of any machine whatsoever, and already esta- 
blished, allowed himself to be influenced by considerations 
other than those derived from a correct observation of facts. 
I insist especially upon these qualities, because now-a-days it 
is not @ rare occurrence to hear certain persons mercilessly 
refuse these qualities to any one, who, engaged in a profes- 
sional career, has the misfortune to employ his faculties on 
some subject which leaves the beaten ground, or the ordinary 
range of professional practice. 

Often an engineer arrives in a few days of research, whether 
analytical or experimental, at a precise result, that another 
in tho ordinary professional routine looks for years in vain, 
and at the same time he is taxed with a want of practical 
tact. It is easy to define how much of real sentiment exists 
in this sort of accusation. For every man of sense, it is 
easily seen that it is as impossible, when the practical tact is 
absent, to be distinguished as an astronomer or physicist as 
to be a carpenter or blacksmith of merit. These sort of 
accusations are made by nonentities, who, jealous of one who 
has had the misfortune to raise himself to distinction in 
some way or another, above those alongside whom he is 
obliged to live and work. They willingly admit all possible 
qualities, even the practical ones, to those, living at a dis- 
tance, who they see attaining eminence; -but when they live 
together, or follow the same career, it appears to become a 
little more difficult to remain just, or to recognise in a 
companion or neighbour certain gifts of genius of parts. It 
is rare that intellectual faculties, particularly where they 
produce splendid results, do not repose upon distinctly moral 
qualities also. We cannot help having intelligence, wit, and 
even occasionally genius, or of being physically beautiful or 
ugly; but we are perfectly at liberty to utilise these faculties 
for good or for evil, or to allow them to become impotent for 
want of employment. Here our will directly intervenes, as 
H. St. Claire-Deville so well said, ‘‘ We have a conscience, 
and also the sentiment of duty; according to the degree of 
energy with which we employ these two influences, we leave 
behind us good or evil, or nothing at all.’’ These two influences 
Hallauer exercised with a rare energy before an object diffi- 
cult to attain; no egotistical consideration, whatever it was, 
continued to arrest him. Health, fatigue, desire of well-being, 
want of physical and mental rest, mauvaise hénte, nothing 
became an obstacle. 

Two other beautiful qualities of character may be added to 
those already mentioned. In these days of extinct chivalry, 
a rare quality, but one in itself a certain and quite exceptional 
indice of character. Hallauer felt the sufferings of others, he 
felt the wounds of his friends and the injustices done to them 
as keenly as if. he himself had been struck and wounded; and 
besides, he had a loving and endearing disposition. In har- 
mony with these other excellent qualities, he had been 
generously endowed with that gift sublime, a loving nature, 
a characteristic that divides the livirg and sentimental world 
from that physical, mechanical, or material, and the mani- 
festations from the spores of the cryptogam up to angels rise 
and increasingly develope along with the ascent. 


Les, doux baisers, sont le partage de l"homme 

Au ver de terre fut donneé la volupté, 

Et le séraphin, se tient—devant Dieu. 
Schiller—Beethoven. 


He had a loving disposition. At this moment, when full of 
sadness, I render to him this last homage, the most beautiful 
of all—my eyes fall upon two of his superb drawings hanging 
before me. Methinks I can see once more before me this 
rong candid, and affectionate figure beaming with 
pleasure at the simple sight of a friend. His presence in my 
quiet days, gave me also great joy, and often, in my days of 
pain, great consolation, and in my days of trial and tribula- 
tion his genial presence always gave me a peace of heart, 
that calls to the mind’s vision a view of the banks 
across the river. 

Alas! Hirn has followed his pupil across the river to the 
promised land he looked so wistfully for. BaF. . 

List of a few of the works published by Hallauer.—* Com- 
pression de la Vapeur dans les Epaces Nuisibles des 
Machines Woolf,” 1874. ‘Résumé de 1’Exposition Analy- 
tique et Experimental dela Theorie Méchanique de la Chaleur 
de G. A. Hirn,” 1875. ‘Experiences sur les Moteurs a 
Vapeurs,” 1877. ‘‘Memoire relatif aux Expériences sur le 
rendement des Moteurs 4 Vapeur,” 1878. “Etude Experi- 
mentale comparée sur les Moteurs 4 un et A deux Cylindres 
(Influence de la détente),” 1878, ‘‘ Analyses Expérimentales 
comparées sur les Machines Fixes et Machines Marines,” 
1880. ‘‘ Etude Critique sur les Essais de Moteurs & Vapeurs,” 
1881. ‘Thermodynamique Appliquée;” Refutation d'une 
Critique de M. G. Zeuner, 1881.“ Thermodynamique Appli- 
que;’’ Refutation d’une seconde Critique de M. G. Zeuner, 


“Moteurs 4 Vapeur; Etude Pratique sur l’Echappement | ~~’ 


et sur la Compression de la Vapeur dans les Machines,” 
1883. 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE following is a detailed list of the awards made for commu- 
nications submitted during the past session :— - 


For Parers READ AND DiscUSSED AT THE ORDINARY MEETINGS. 


1. A Telford Medal and a Telford Premium to John Robinson, 
M. Inst. C.E., for his paper on ‘The Barry Dock Works, including 
the Hydraulic Machinery and the Mode of Tipping Coal.” 

2. A Telford Medal and a Telford Premium to Charles Ormsby 
Burge, M. Inst. C.E., for his account of ‘‘ The Hawkesbury Bridge, 
New South Wales.” 

3. A Telford Medal and a Telford Premium to Frederick Thomas 
Granville Walton, C.1.E., M. Inst. C.E., for his description of 
‘The Construction of the Dufferin Bridge over the Ganges, at 
Benares.” 

4. A Telford Premium to Sydney Walker Barnaby,! M. Inst. 
C.E., for his paper on ‘‘ The Screw Propeller.” 

5. A Telford Premium to William Henry Wheeler,?, M. Inst. 
C.E., for his paper on ‘‘ Bars at the Mouths of Tidal Estuaries.” 

6. A Telford Premium to James Price, jun., B.E., M. Inst. C.E., 
for his account of ‘‘ Lough Erne Drainage Works.” 

7. The Manby Premium to William Paul James Fawcus, and to 
Edward Woodrowe Cowan, Assoc. MM. Inst. U.E., for their joint 
paper descriptive of ‘‘The Keswick Water-power Electric Light 
Station.” 

For PAPERS PRINTED IN THE PROCEEDINGS WITHOUT BEING 
DISCUSSED, 

1. A Telford Premium to Charles Hopkinson, B.Sc., M. Inst. 
C.E., for his paper on ‘“‘ Hydraulic Packing Presses.” 

2. A Telford Premium to Herbert Gurney Sheppard, Assoc. M. 
Inst. U.E., for his paper on ‘‘The Reclamation of Lake Aboukir, 
near Alexandria, Egypt.” 

3. A Telford Premium to Wilfrid Airy, B.A.,3 M. Inst. C.E., for 
his papers on ‘‘ The Action of Quicksands” and on ‘‘ The Probable 
Errors of Surveying by Vertical Angles.” 

For PAPERS READ AT THE SUPPLEMENTAL MEETINGS OF STUDENTS. 

1. The Miller Scholarship to Charles Frewen Jenkin, B.A., Stud. 
Inst. C.E., for his paper on ‘‘ Some Applications of Electricity in 
Engineering Workshops.” 

2. A Miller Prize to Charles Henry Wordingham, A.K.C., Stud. 
Inst. U.E., for his paper. on ‘* Telephonic Switching.” 

3. A Miller Prize to Alfred Ernest Young, Stud. Inst. C.E., for 
his account of ‘The Deflection of Spiral Springs.” 

4, A Miller Prize to Lucien Alphonse Legros, Stud. Inst. C.E., 
for his paper on ‘‘ Economy Trials of a Compound Mill Engine and 
Lancashire Boilers.” 

5. A Miller Prize to Frank Paul Reynolds, A.K.C., Stud. Inst. 
C.E., for his description of the ‘‘ Roof over the Carlisle Markets.” 

6. A Miller Prize to John Hale, Stud. Inst. C.E., for his descrip- 
tion of the ‘‘ Hydraulic Station and Machinery of the North 
London Railway at Poplar.” 

7. A Miller Prize to George Harrison Sheffield, Stud. Inst. C.E., 
for his paper on the “ Principles of Iron Foundry Practice.” 

It has been determined to print the first three students’, papers, 
either in whole or in part, in the ‘‘ Minutes of Proceedings.” 








TECHNICAL INsTRUCTION.—(1) The Lords of the Committee of 
Council on Education decide, with the sanction of the Lords Com- 
missioners of her Majesty’s Treasury, to allocate a fixed sum each 
year in the vote for the Science and Art Department for grants in 
aid of technical instruction given under the Technical Instruction 
Act, 1889 [52 and 53 Vict.] or under the Technical Schools (Scotland) 
Act, 1887 [50 and 51 Vict.}. (2) The sum so allocated for the financial 
year 1891-92 will be £5000. (3) The grant in aid will not neces- 
sarily be equal to, and in no case will it exceed, the amount con- 
tributed by the local authority out of the rates. It will be 
computed as far as possible on the basis of the amount of the rate 
spent on subjects of technical instruction other than those for 
which the department gives aid under the Science and Art 
Directory. (4) The application from the local authority, which 
must be sent in before the end of April in each year, should there- 
fore give a certified statement, with the necessary extracts from 
the accounts of the preceding year, showing how the rate raised 
under either of the foregoing Acts has been expended, and 
especially how any portion may have been applied to instruction 
in subjects for which grants are not made under the Science and 
Art Directory. 

THE AGRA WATERWORKs.—A visit to Agra reveals the fact that 
very shortly the inhabitants of that ancient city will have a pure 
and abundant watersupply. Active steps have been taken by Mr. 
Cameron, the engineer for the contractors, Messrs. Marillier and 
Edwards, to complete the contract before the prescribed time, 
which expires in May, 1891, and in this he hopes to be successful 
by completing the works in November next. An outline of the 
operations now being carried on may be of interest to our readers. - 
The works are designed to give a supply of 14 million gallons per 
day, and about fifteen miles of distributing mains and branches are 
to be laid in the most densely populated parts of the town. A 
filtering station has been made, comprising three settling tanks, 
four filters, filtered water reservoir to hold 14 million gallons of 
water, engine-houses, boiler-houses, and all the necessary piping. 
The pumping and distributing engines and filtering station are 
placed near the bank of the river Jumna, about two miles from the 
E. I. railway bridge. The water will be pumped from the river 
Jumna, and after being purified by agitation with metallic iron 
through Anderson’s patent “‘ revolvers,” which considerably reduces 
the organic matter, it passes to the settling tanks, and thence to 
the filters for final filtration, and is afterwards pumped to the town. 
—Caleutta Englishman. 

ManvuaL INsTRUCTION. — (1) With a view to develope this 
instruction in a practical direction, and to assist and encourage the 
formation of classes for manual instruction, grants will be made by 
the Department of Science and Art towards the maintenance 
of such classes in tion with el tary schools teach- 
ing drawing; or in cx tion with organised sci hool 
under section 27 of the Science and Art Directory. (2) The 
instruction must be—(a) in the use of the ordinary tools used in 
handicrafts in wood or iron; (+) given out of school hours in a 
= fitted workshop ; and (c) connected with the instruction 
in drawing ; that is to say, the work must be from drawings to 
scale previously made by the students. (3) The instruction may 
be given by one of the regular teachers of the school if he is sutfi- 
ciently qualified ; if not, he must be assisted by a skilled artisan. 
(4) The work of the class will be examined by the local inspector 
of the Department, accompanied, if necessary, by an artisan expert 
on the occasion of his visit to examine the drawing. (5) If it 
appears that the school is properly provided with plant for 
instruction, and that the teaching is fairly good, a grant of 6s., or, 
if excellent, of 7s. will be made for every scholar instructed, pro- 
vided (a) that he has passed the fourth standard ; (+) that he has 
received manual instruction for at least two hours a week for 
twenty-two weeks during the school year; (c) that a special 
register of attendance is kept ; and (d) that each scholar on whom 
payment is claimed is a scholar of the day-school, and has attended 
with reasonable regularity. The grant may be reduced or wholly 
withheld at the discretion of the Department if it appears that the 
plant is insufficient or that the instruction is not good. (6) The 
managers of the school must inform the Department of Science 
and Art as soon as manual instruction is commenced in connection 
with their school. (7) If the grant be made for a period other 
than a year, the grant will be increased or diminished by one- 
twelfth for each month more or less than a year. 














1 Has previously received the Watt Medal and Telford Premium. 
2 Has previously received Telford Premiums. 
3 Has already received Telford and Manby Premiums. 
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TAVISTOCK STATION—PLYMOUTH, DEVONPORT, AND SOUTH-WESTERN JUNCTION RAILWAY. 
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THE PLYMOUTH, DEVONPORT, AND SOUTH- 
WESTERN JUNCTION RAILWAY. 


On pages 476 and 480 we complete our illustrations of this 
new railway. Commencing from the Devonport station, the 
line runs through a tunnel 530 yards in length, under the 
Devonport Public Park. The tunnel re-commences at the 
Albert Road, and runs for another 365 yards to the Ford 
Valley. The Ford Valley is a deep gorge, formerly an inlet 
of the Tamar, which is, however, now represented by only a 
small rivulet. It is crossed by a fine limestone viaduct, of 
which the engineers, Messrs. Galbraith and Church, have 
every reason to be proud. It has seven arches of 50ft. span 
and 80ft. high. At present four of the 50ft. arches are 
finished, and some progress has been made with the others. 
At Weston Mill Lake the contractors have had a very heavy 
piece of werk in carrying an embankment across one of the 
inlets from the Tamar, which, at low-water, are vast sheets 
of mud. Into this lake of mud—which reaches 7O0ft. in 
depth—about 150,000 cubic yards of shale were thrown, and 
the embankment, being made from both ends, is nearly as 
deep in some parts as high above mud level. By this 
embankment some twenty-five acres of useless mud on the 
inland side will be reclaimed for pasture or agriculture. 

In the centre of this Weston Mill Lake embankment there 
is the fine bowstring bridge which is illustrated on page 480. 


The method of construction or erection of this bridge and the | 


abutments supporting it was novel and remarkable. It was 
necessary to have an outlet from this lake, but it was deemed 
expedient to tip the bank completely across. This being done, 
the girders were erected on the site of the bridge and rest- 
img on the bank. The bank was then cut away at either 
ead of the superstructure, and a concrete and brickwork 
abutment pier built at either end from. a level about two- 
thirds of the total height. The material from between the 
two abutment piers was then removed down to the necessary 
level to the free water from the lake. By a system of under- 
pinning the lower parts of the abutments were built in con- 
crete blocks, and a concrete invert finally built below all. 
This work being finished, and the superstructure supported 
on hydraulic jacks resting in spaces left in the upper part of 
the concrete abutment piers, the brickwork immediately 
below the girders was built up to the proper level to receive 
the bed-plates. In this way all staging for erecting the 
superstructure or for any mode of putting it across the space 
it spans, was avoided, and Messrs. Galbraith and Church are 
well satisfied with the success of the method. 


About two miles from the viaduct above mentioned where St. | 


Budeaux station will be the first stopping place, the line runs 
intoa pretty undulating country, which will, it is expected, soon 
attract a residential population. At this point the main road 
to Saltash has been deviated for a few hundred yards, the 
old roadway being used for the new line. 
roadway bridges have been built on this section ; one of these, 
of 58ft. 6in. span, is built of concrete blocks in the manner 
already described. From St. Budeaux station the line again 
runs through deep cutting for about two miles. At Saltash 
the line passes under the second arch of Brunel’s bridge, 
of which passengers on this route will have a very -fine 
view. For some three-quarters of a mile the line then 
runs along an embankment formed to reclaim a large tract 
of land, so that at high tide the waters of the Tamar are 
close up to the permanent way, and the view from the train 
of the wide expanse of water in the foreground and the 
beautifully wooded opposite banks is one of great beauty. 
This embankment is strong enough for the railway, but it 
has been refaced on the water side. 


At the end of this piece of level the line is again in deep 


cutting, on the further side of which lies Tamerton Lake, 
another of Tamar’s muddy creeks. Here the contractors have 
had another heavy piece of work, the line being carried on an 
iron viaduct of seven spans of 50ft. each, supported by columns 


Several substantial | 





8ft. in diameter, and cast iron below water mark, and 5ft. in 
diameter and wrought iron above. The girders of this bridge 
are 18ft. above high-water mark. As at Weston Mill Lake, 
the mud here is of great depth, and the columns had to be 
sunk about 25ft. before a sure foundation was found. 
After leaving Tamerton, the line runs through a beautifully 
wooded promontory the viaduct across the river Tavy—a 
| tidal stream, and, like all the others: of the neighbourhood, 
with very heavy mud deposits—which here joins the Tamar. 
At this point the Tavy is some 1500ft. in width, and the 
viaduct, by which it is crossed, is a fine piece of work. An 
illustration of this viaduct was given in our impression of the 
30th ult., p. 445, and we now give a view of the line and the 
viaduct from one end of the latter. It consists of eight bow- 
string girders, each span of 111ft. 4in., and nine spans of 50ft. 
in masonry. - The ironwork is supported by 8ft. cast iron 
cylinders of 1fin. metal, to be filled with cement concrete, 
which have to be sunk some 80ft. to secure a firm foundation. 
The viaduct is on a curve of forty chains radius. Further 
particulars of the line will be found at page 44 ante. 








PATENT AUTOMATIC STEAM STOP VALVE. 


Srxce the introduction of high pressure in connection with 
steamships and factories, engineers have felt the necessity 


WIRE ROPE TO EWCINE REN 
































cy 
! { 
| of a stop valve that would automatically and instantaneously | 
shut off the steam in case of accident to the pipes or other | 
fittings, and thus relieve them of much anxiety concerning 


any unseen weakness or sudden fracture due to expansion of 
metals, &c., which frequently escape observation even under 
the most rigid system of inspection. With the common 
stop valves, derangements of machinery, bursting of steam 
pipes, &c., are much more destructive to life and property 
than they would be if fitted with a valve which instantly and 
automatically cuts off all communication with the boilers. 

Tt has been the aim of the “ag waged to produce an appa- 
ratus, simple and trustworthy, to meet all possible emer- 
gencies, which are less or more associated with all mechanical 
contrivances using high-pressure steam. 

The advantages claimed are that when the automatic valve 
is fitted in connection with a land engine, the spring F can 
be adjusted so that the steam will be shut off instantly, 
should the driving belt break and the engines attempt to race. 
The screw for regulating the spring being outside the valve 


| chest, the adjustment can be made with the greatest nicety 
| and ease, and all that is required to again put the valve into 


operation is to screw down the valve a little to allow steam 
to get to the upper side, and thus restore the balance, when 
the valve will resume its proper position. 

The automatic valve can be tested in less than one minute 


| by the responsible engineer pulling the cord A, which is led 
| to any convenient place where it can be easily reached. The 
| lever B is lifted, and the small wheel C rolls off the arm D, 


which at once detaches the spring E, and the valve F 


| instantly closes against the upper seat G, which is not fixed, 
| but removable for inspection or repair when the cover H is 


taken off. No part, it is claimed, of this apparatus is liable 
to set fast, because all the parts move every time the valve is 
opened or closed during ordinary working operations. 

It will be seen, on reference to the annexed illustration, 
that a means of adjustment is available for regulating the 
spring E, so that it will be in excess of the load on the lower 
weighted lever, and with sufficient excess of pressure to hold 
the valve firmly against the collar J with the fork K, with 
varying degrees of force suitable for marine or land engine 
purposes, thus preventing the tendency of the valve shutting 
upwards while working under ordinary conditions; but the 
moment any abnormal escape or explosion takes place, the 
equilibrium is disturbed and the valve shuts upwards 
instantaneously. 

The lever and cord detaching arrangement are only 
intended to be used for testing purposes, and in cases where 
an accident to the machinery renders it necessary to shut off 
the steam instantly by hand. When the spring is detached 


| by the cord or wire communicating with the engine-room or 


other convenient place, the lower weighted lever comes into 
operation and shuts the valve at once, even in cases where 
there is no excessive escape of steam, such as is required to 
work the automatic arrangement. The great advantage of 
this combination will at once be recognised when all the 
varying conditions which require to be met are fully con- 
sidered. These valves are made by Messrs. Archibald Jeffrey 
and Co., Alloa. 








RATING OF MACHINERY.—At a conference between the members 
interested in the Rating of Machinery Bill and the President of the 
Local Government Board, the Attorney-General, and Mr. Walter ° 
Long at the House of Commons, it was decided that the amend- 
ment agreed upon between the Attorney-General, on the part of 
the Government, and Sir Henry James, on the part of the pro- 
moters of the Bill, should be placed upon the paper by Sir Henry 
James. The amendment proposes to make Clause 1 run as 
follows :—‘‘ In estimating for the purpose of any valuation list, or 
poor, or other local rate, the gross estimated rental or rateable 
value of any hereditament occupied for any trade, business, or 
manufacturing purposes, any increased value arising from 


| machinery which is machinery for any manufacturing process, and 


is only fixed to or sunk in the hereditament for the purpose of steady- 
ing it, and which can be removed without injury to the hereditament 
or to itself, and does not require any special construction or adapta- 
tion to the hereditament in which it is used, shall be excluded. 
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ELECTRIC LIGHT AND PUMPING ENGINES, SS. TEUTONIC AND MAJESTIC. 


MESSRS, TANGYES, BIRMINGHAM, ENGINEERS, 
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mn , OR THE oTr . »c | attested by the great strides made in circulating machinery | divided horizontally, to permit of the top half being removed 
AU amemes fo eg A sewer EAMSHIPS for large steamers within the last few years. The growth and | and the disc examined. The pump is connected on each side 
be - F Pais depen - development of the marine engine has been accompanied by | to a coupled compound engine by a massive hood specially 

Wer illustrate herewith two of the principal parts of that of its auxiliaries, with the gain of much greater | designed. Screw couplings are provided, so that either engine 
the auxiliary machinery cf the latest additions to the fleet trustworthiness and regularity of working, increased | can work the pump, the other remaining spare, thus affording 
of the White Star line. Though subsidiary to the main economy of steam, and increased durability. In all these | increased immunity from risk of breakdown. The engines 
engines themselves, it is beyond question that. such important essentials the circulating pumping engines are designed for a working steam pressure of 180 lb. per square 


ri 





CENTRIFUGAL PUMPING ENGINES. &.¢. TEUTONIC AND MAJESTIC. 


auxiliaries are of scarcely less importance, and necessitate | made by Messrs. Tangyes, of Birmingham, reflect upon | inch, the high-pressure cylinder being Sin. diameter, and the 
therefore the same perfection of design, material, and con- | that firm some of the credit which all concerned in | low-pressure 15in. diameter, with a stroke of 14in. The 
struction, For any breakage or stoppage of this machinery | the building of these immense vessels derive from their cylinders and steam chests are all cast in one, and are fitted 
18 inevitably attended with serious inconvenience; in the case | success. | with Trick slide valves. ‘The cylinders are bolted to strong 
of the pumping engines involving stoppage and delay of the | The centrifugal pumps have 20in. suction and delivery | cast iron standards secured to bed-plates. A bright wrought 
vessel as complete and certain as would'follow from disaster | branches, the discs being of gun-metal, 5ft. diameter, with | iron column is fitted to the front of each standard, to stay it 


to the main engines themselves. This fact has been well forged manganese bronze spindles. The pump casing is to the bed-plate and prevent vibration. Deep cast iron bed- 
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ay carry the three crank-shaft bearings and connecting 
200d. All the bearings are lined with special white metal. 
Ample provision has been made for lubricating all the working 
parts whilst in motion, gun-metal oil boxes being fixed to the 
front of standards, having copper pipes leading to the various 
parts. The cylinders are fitted with spring relief valves and 
asbestos packed drain-cocks—Dewrance’s patent. Two sets 
of pumping engines as illustrated have been supplied to each 
ship, one for the starboard and one for the port main engines. 

Eight sets of engines, as illustrated on page 477, have also 
been supplied by the same firm for driving the dynamos on 
hoard the two ships. They are arranged to couple direct to 
the dynamo spindles, and are self-contained, with the dynamo 
upon a massive cast iron base-plate, having planed surfaces 
to receive them. This plan possesses so many advantages 
that it is now generally adopted on large passenger steamers. 
The engines are of the coupled horizontal compound type, 
and have cylinders Sin. and 16in. diameter, with a stroke of 
10in., and are designed for a pressure of 1801b. steam, and a 
speed of 200 revolutions per minute. As the electric light is 
also at times required whilst the ship is in dock—when steam 
of 80 1b. per square inch only from donkey boilers is available 
—arrangements have been made so that steam can be 
admitted to both cylinders, separate exhaust pipes being 
provided. Thus the full power of engines can be obtained, 
the working parts of the low-pressure engine being made 
stronger to stand the extra strain. The crosshead and 
piston-rod are steel, forged solid, the connecting-rod having a 
fork end, carrying gun-metal bearings, for connecting to the 
crosshead. The engine beéd-plate is of strong design, the 
blocks being cast with it, and fitted with square gun-metal 
bearings, lined with white metal. The cylinders are both 
fitted with piston valves, and are neatly lagged with sheet 
steel.” Special provision is made for oiling all working parts 
whilst the engine is in motion. To insure steady running 
the engine is fitted with Tangye’s patent governor, a pint-size 
sight-feed lubricator of their own make being also fitted to 
each engine. Large spring relief valves, and Hopkinson’s 
ane haart drain cocks, controlled by gear, are 
also fitted. - 








LETTERS TO THE EDITOR. 
(We do not hold ourselves resp ~<a, pint 


WHAT IS CAST STEEL? 


Srr,—Your correspondent, ‘‘ Crucible,” writing under the above 
heading, asks, ‘‘ Will Sir Henry kindly state, for the benefit of the 
trade generally; the present meaning of the term ‘ cast steel ’’” 

In reply I would remark that there are known in commerce 
several different kinds of steel, each bearing a name which more 
or less accurately indicates its mode of manufacture or its specific 
character. Thus we have blister steel, shear steel, double shear, 
German or natural steel, and puddled steel, in all of which the 
bars are produced by the union or welding together of solid pieces, 
a process which gives to them a more or less laminated structure, 
and consequently an admixture of scoria or other extraneous 
matters between the different layers of which the bar is composed. 

Huntsman’s great invention consisted simply in fusing such im- 
perfect steel bars in a crucible, and, while in a fiuid state, casting 
the molten steel into an ingot, whereby the laminated character of 
the steel bar is lost, and its mechanically mixed scoria is separated 
from it. The cast ingot so produced forms a homogeneous mass, 
which is crystalline in structure and perfectly free from lamination, 
admixture with scoria, or other extraneous solid matter, all of which 
advantages are derived from the fluid condition of the metal, and 
its being cast or run into a mould, and hence such steel is distin- 
guished by the very correct and obvious name of cast steel. There 
is in this great transformation no particular virtue in the crucible 
itself, which is only a means toanend ; that end, and all the advan- 
tages flowing from it, is simply derived from the fluidity of the 
metal, and the casting therefrom a homogeneous mass. 

Your correspondent very naively remarks that “it would simplify 
matters if the generic titles of ‘crucible’ and ‘Bessemer’ were 
kept separate, and not allowed to become confused in any way by 
the connection of the term cast steel.” However much it may be 
desired by some persons to draw a hard-and-fast line that shall 
separate Bessemer steel from crucible steel, it is impossible to do 
so, for they are indissolubly united in the same category by one 
great distinctive character which is common to each process, Viz., 
the fluid condition of both products, and the formation of this 
fluid into an ingot or homogeneous mass by the act of casting. Nor 
is this all, for Bessemer steel, like crucible steel, may be either 
mild or highly carburetted at the will of the manufacturer; it may, 
like crucible steel, be alloyed during the process with any other 
metal, and, like crucible steel, it may be of good or bad quality, 
dependent ¢hiefly on the quality of the raw material put into the 
cruciole or the converter. 

And further, it may be said that Bessemer steel, like crucible 
steel, is crystalline in structure, and not laminated ; it breaks like 
crucible steel with a beautiful conchoidal fracture, and may, like 
fluid crucible steel, be made into a vast variety of useful articles by 
founding or casting in suitable moulds ; and, in fact, Bessemer steel 
is identical with crucible steel in its molecular structure, its 
chemical constituents, and in its physical properties, and is in all 
respects as true cast steel as that made in the crucible. 

Denmark-hill, June 9th. Henry BessEMER. 
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SEA WATER IN LONDON. 


Sir,—While thanking you for the insertion of my letter ie “Sea 
Water for London,” I cannot help thinking, from the note you 
were good enough to attach to it, that you have missed the object 
of my advocacy, which was not so much to provide sea water for 
any one or more specific purpose, as to introduce it and encourage 
its use for all possible purposes with a view to husbanding the 
resources of the fresh water supply, which, if I have rightly under- 
stood many previous articles on the subject in the Press generally, 
is daily becoming scarcer in proportion to the increasing Yas 

As I understand it, when the necessity for increasing the supply 
becomes imperative, a scheme of great magnitude, running into 
millions of money, will have to be undertaken, not only to provide 
for the wants of the next ten or fifteen years, but probably for 
fifty years hence, the capital required for which will for many 
years be comparatively unproductive. The demand will increase 
very gradually, and if this could be met by, say, an annual expen- 
diture of about £25,000 on an additional sea water carrier, giving, 
according to my previous letter, an annual increase of 600,000,000 
gallons, the necessity of spending some milions, at one gulp, over 
a new scheme for fresh water supply might be postponed for many 
years to come. 

You say, ‘‘ The Great Eastern Railway Company is prepared to 
supply sea water in any quantity at very moderate rates, but there 
is virtually no demand for it.” I am sorry you did not quote their 
“very moderate rates,” as I am curious upon the point. If I am 
rightly informed, their supply is taken from the dock at Harwich— 
not a very pure source, I should imagine—and sent in small casks 
containing three or four gallons, at 6d. per cask, including carriage, 
delivery, and return of empties. - 

I should think an application to supply half the swimming baths 
of London in this way would rather puzzle the company, and 
though it might pay them, it would certainly ruin the bath pro- 
prietors quickly. You say, ‘‘ The only use to which it could be put 
by a vestry is for watering the streets.” Am I to understand, 





then, that the proposed conference of vestries is merely tc discuss 
the supply for this purpose? Your notice, quoted at the begin- 
ning of my previous letter, said it was to consider ‘‘the whole 
subject of the metropolitan water supply.” 

ou further say, ‘‘ The only feasible scheme is to lay a main from 
Brighton and pump the water to London as wanted.” Have you 
considered the cost of this on a scale to provide for possible 

uirements for twenty years in advance, which would, in m 
opinion, be a wise economy if undertaken at all? I do not thin 
> would be much left out of halfa million of money by the 
time the first drop of sea-water was delivered in London. This 
would be a serious loss in case the provision were not appreciated. 
Once more you say, ‘Our own belief is that it would not be wanted 
in sufficient quantities to make the undertaking pay.” You may 
be quite right in your belief, but I would suggest that people do 
not trouble themself to express their earnest desires for that 
which they believe to be beyond their reach, but that if it was 
daily passing their own doors into the houses of their neighbours 
they would not be slow to follow the example set them. I should 
image few householders at £50 a year and upwards would deprive 
themselves of having their morning dip in sea-water if the difference 
did not cost them more than from one half-penny to a penny per bath, 
while the advantage to children and invalids would be incalculable. 

I should be exceedingly glad if someone well-informed on the 
subject would supply information on the following points:—The 

uantity of water used by the combined swimming baths of 

ndon during the bathing season. The cost of the same charged 

by the water companies. The quantity used for street watering 

during the dry seasons, and cost of same. The cost to ordinary 

s when supplied by meter and when by rateable value. 

The cost of sea water supplied by the Great Eastern Railway Com- 
pany per cask, with contents of same. : : 

I thank you =T much for opening your columns to a discussion 
of the subject, and I hope that some who have been interested in 
former schemes will give their views upon it. 

2, St. James’s-street, Newcastle-on-Tyne, H. F, Witcox, 

June 10th. 

[Our correspondent is vague. What does he suppose can be done 
with sea water save water the streets in summer and supply baths. 
—Ebp, F.] 








Sm,—To lay pipes from Brighton would involve too great inci- 
dental expenses—that is to say, compensation and excavating. It 
might be done at less expense by laying the pipes in the bed of the 
Thames from Margate, notwithstanding that the distance is 50 per 
cent. greater. e water at Margate is perfectly pure and 
thoroughly salt, as the river stream, being of less gravity than the 
sea water, runs over the latter at ebb tide, and does not penetrate 
downwards. ~ W. Scarcity, 

$1, North-street, Colchester, June 11th, 





THE TRACTION ENGINE ACCIDENT AT BOXLEY HILL. 





PILGRIMS ROAD 








Str,—Since yo u published the t of the accident at Boxley 

there has been an investigation by the owners, and they have come 

to the conclusion that the men 

were not in fault. They believe 

. _ it occurred in this way: The 

i Boxley-hill comes into the Old 

BOXLEY HILL Pijgrim’s-road with a very 

A sharp turn, and also at a 

a sharp incline; both are narrow. 

When the engine and trucks 

arrived at A, a dozen yards 

from the turn, they were 

stopped to allow a pony and 

B trap to pass. Of course, on 

such a severe incline each truck 

was skidded, but the engine 

had no power to back the 

three trucks of flint so as to 

remove the skids. The only 

method was to put on all 

steam, as the road was a loose 

one, so as to get round the 

corner. By so doing, in con- 

sequence of the position of the 

engine, it was tilted back and the front wheels were lifted clean 

off the ground, and on turning the corner passed at once over the 
protecting embankment at B, and the engine capsized. 

June 9th, A. J, MADELEY. 





THE STRENGTH OF CABLES, 

Sir,—The paragraph published in the Birmingham letter in 
your issue of the 6th inst., stating that the strength of cables 
made for the Admiralty by the Earl of Dudley at his new chain 
works, Brierley Hill, is ‘the highest breaking strain upon record,” 
is quite misleading. We beg to say that we are contractors to the 
Admiralty of long standing, and that from samples of the same 
size of cable, viz, 2,%in., selected by Government officials, we 
have had the following consecutive breaking strains :— 
223 tons 14 cwt., 224 tons 10 cwt., 225 tons, 227 tons 10 cwt., 
228 tons, 228 tons, 229 tons 8cwt.—not broken; the attachments 
holding this sample gave way at the strain indicated—giving a 
percentage of 89-2 to 94 per cent.—not broken—above the 
Admiralty tensile strain, the highest being 11 tons 12cwt. more 
than the sample referred to. For Henry Woop anp Co., 

Dee Ironworks, Saltney, (Edward Short.) 

June 9th. 








SMITH’S RE-ACTION MACHINE HAMMER. 


SmirH Patents ENGINEERING Company, of the Derby Works, 
Norfolk-street, Sheffield, has brought out a machine hammer for 
which they claim certain important advantages. We saw two at 
work on Wednesday, and were struck by the simplicity and effici- 
4 of its operations. 

e hammer, which may be used as a stamp or press, can be 
fixed in any situation where there is a driving shaft or power 
machinery, is altogether independent of a steam boiler, asthe power 
can be secured by gas, oil, or water motor. The inventor lays 

ial stress upon the absence of complication in its construction. 

o stuffing-boxes or valves are required. Although constructed 
with a long cylinder, theretis no piston requiri king or rings. 
A tup rod, passing through a hole in the oy inder cover, vl 
vided with a solid collar or swell, which does not n to 
fit close to the interior of the cylinder, it being simply 
to afford a bearing for one end of. a helical sp placed 
within the cylinder between the top cylinder cover and the collar 
on the tup rod. The rod is saieed by a steel wheel, fitted with 
tappets or lifters, according to the number of blows to be delivered 
for each revolution of the wheel. As the wheel rotates, these 
tappets engage a steel crosshead fitted with steel anti-friction 
rollers. Each time the tup rod is lifted by one of the tappets the 
spring is compressed between the collar on the rod and the top 
cylinder cover, the reaction of the spring, when the tappet leaves 
the crosshead, giving a blow of a force proportioned to the strength 
of the spring and the degree of its compression. A double set of 
steel spur wheels drives the tappet wheel. The double set is 
arranged on each side of the lifting wheel, with the view of equalis- 
ing the strain. The tappet wheel revolves on an axis which is 
mounted in adjustable bearings, arranged to slide in the frame of 
the hammer. India-rubber buffers or cushions are fixed between 
the bearings and the caps which retain them in position, to pre- 
vent undue vibration. The bearings or brackets can be moved 








backward or forward in the frame, so as to regulate the power of 
The driving shaft, which is also of steel, carries pinions 


the blow, 





——<—————= 
for driving the tappet wheel, and also fas 
pulleys and fly-wheels. A friction brake is htt tiving 
cylinder. This is connected by means of a lever and rod hee the 
al, or ao hn wanes to re gumetots control <a 
ammer, la @ power of its : e 
— at low by checking the descent 
The A scyorny nny for - hammer that it 
in working, as there are no valves, glands, or s : 
tight joints. Consequently, packing is Minpoumad with, = rm 
liability to get out of order is reduced to a minimum ~ 
formation of the spring, it is claimed, minimises crystalli ~ 
and the power uired to drive the hammer is stated — 
exceptionally small, Several of these hammers are now on o Aas 
and its principle is well adapted for file-making and ste 
Sheffield industries. . other 


is most economical 








LONG SPAN BRIDGES. 


WE have collected below a list, says the Railroad Gaz : 
we believe to be pretty accurate, of existing bridges my od whieh 
The term long span, as applied to bridges, necessarily chans > 
with the times. Mr. T. C, Clarke, in 1877, ave a list of the at 
span bridges of that day, containing thirty-three bridges, He 
reference point, however, was a span of 300ft., and his list eoatiin 
only eight bridges of 400ft. span or over. We have moved th 
reference point up 100ft. to spans of 400/t. as 

To include all s above 300ft. would have made a very long 
table, as there are over fifty railroad bridges in the United Beane 
alone exceeding 300ft. that are omitted from our list. We hay 
even omitted some which have heretofore been called 400ft. Arca 
because they are a few inches inside of our assumed limit—fop 
example, the Louisville Bridge. In order to compare all kinds of 
bridges, it was necessary to determine the proper span to be used 
viz., clear span, span between bearing points, or length over all’ 
The span between bearing points has been assumed, and we hayg 
endeavoured, as far as the records accessible will permit, to refer 
all our bridges to this length of span. We have given the spans in 
the nearest foot as sufficiently close for the purpose. Bridges now 
under construction are not included, as, for example, the M emphis 
bridge with 790ft. span, the Needles bridge with 660ft. span, and 
the Ohio Connecting bridge with 523ft. span. The drawbridge 
spans are the length of the swing spans, between centres of rest 
pins. 

Doubtless our readers will find in the table errors of omission as 
well as of commission, and we hope that they will send any correc. 
tions that they may be able to make. If there are many such we 
shall republish the table. 


TABLE OF LonG Sean Bripces, 
1,—Cantilever Bridges 





Name. Purpose. Spans, ‘ 











Country. 
| Feet 
Forth .. ..| Scotland .. ..’ Double track railroad {Teo = 
Vv 
Sukkur . India.. = == °° ” One 820 
Poughkeepsie... ... United States.. es a os { ag 546 
‘0 53 
eee ee } os ‘a Single track railroad One 520 
Kentucky & Indiana’ - a Wagon and railroad. . bed = 
Kanawha .. as ‘ie a Single track railroad One 480 
St.John .. | New Brunswick nf ° * One 478 
Niagara { Sa } Double track railroad One 470 
Lachine . Canada .. .. Single track railroad Two 408 
2.—Are Bridges. 
Luis Ist . Spain . Double deck wagon One 566 
Douro.. . Portugal .. ... Single track railroad One 525 
Garabit . France on a - a an One 541 
A y ~ Wagon an ouble (One 520 
at 20 ‘i . United States.. { track railroad ..'\Two 50: 
ington(Harlem . 

River, N.Y.) os ” i Wagon .. Two 50 
Paderno Healy... .. of WOO Sead, One ae 

Richmond, Ind. .. United States..| W: S. 


One 400 





3.—Stigfened Suspension Bridges. 





| Waited States... { "seen and double {One 139% 


Brooklyn .. track railroad (Two 930 














Niagara .. .. { yey States Do. do. do, One 821 
PointSt., Pittsburgh United States... Wagon .. One 800 
— } Bohemia .. os 6 ae owt al Se 
4.—Isolated Truss Spans. 
; Double track railroad es 
Cincinnati (Cin. ) | { ; fOne 50 
; » United States: wagon and strect 
Southern Railroad \ (Two 49 
 - a 
Ohio River (Ken- Double wagon and fOne 513 
\ *” ” | side walk & double a ee 
tucky Central jf ‘iniks vatieoed (Two 486 
Merchants, St. Louis b ‘6 Double track railroad {Two = 
Henderson .. . ©: * Single track railroad |) One 522 
Cairo \ {Two 520 
ee ae ” ” ” ” ” Seven 408 
Havre deGrace_.. se a ee Le tate + 
Kuilenberg .. .. Holland .. Double track railroad; One 42 
— Pleasant ‘ ——- . Single track railroad | wo pe 
tash  twwstC(<“ -- England .. .. » One i 
Beaver |. .. .. United States”. p Pres ” | One 420 
Sees Cate e . Wagon and railroad One 455 
ee ay 3. ws ye! ao Wales Double track railroad} Seven ” 
v Dain cc ul CD oe wit . . | Three 417 
— A. aes Three 408 
ance gg .| United States. . pas oe ie — 4 
rr ’ ’ j iree 
NS gc Gh ge se ig hee Gi Four 400 
Randolph... .. .. » ‘ Double _,, 9 Three 400 
Sibley... aa ps a a Single ,, ” Three 400 
5.—Tubular Girders. 
BBtate” Menai } England .. .., Double track railroad Two 472 
Conway .. .. .. ” ee “e » | One 412 
6.—-Drawbridges. 
New London .. ..| United States | Double track railroad! 003 
Arthur Kill .. ..! a 4 Single ,, is 500 
Raritan River (Long! | 472 
Branch R.R. we ” ” | wd ” » 

Louisiana, Mo.) | | 446° 
(Mississippi River) | ” ” | sed ” 4 

Albany & Greenbush ” ” | eo eet 400 

Fort Madison... ..| ,,  4»_| Single track railroad 401 
Important works are being carried out in connection 


with the Saint-Martin Canal in France. When the canal was made 
in 1822 the sides and the bed were covered with a layer of cement, 
having a thickness of 50 cm., but this has been liquefied b. the 
infiltration of the water. The canal is now being dug to 4 epth 
of 5 m. in order to arrive at a foundation sufficiently firm to sup- 

rt columns of masonry. Upon these columns an arched bottom 
is being built, so. as to preserve a normal depth of water in the 
canal, 
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RAILWAY MATTERS, 


THE French Government are completing negotiations 
he Bone-Guelma Company for the construction and exploita- 


with t . “Te a : : 

: kiloms, of railway in Tunis, having & gau of one 
tien of othe lines will take the name of the Tunis-Sahel, and the 
we wl be extended over six years or more, 


Mr. Huan SyMINGTON; the railway contractor, died 

adenly on the 8rd inst., at his residence, Stewarton House, 
rs ties in his fifty-eighth year. He successfully carried out 
pons for all the Scotch railway companies, the Glasgow and 
Srseneek Corporations, and the Greenock Harbour Board, 

uz Unopposed Bill Committee of the House of Lords 
has passed the North Metropolitan Tramways Bill, which gives 
be He ht to that company to work their system by electrical 
paling This Bill, which. bas now received the sanction of both 
also authorises the raising of £100,000 additional capital, 
with power to borrow any sum not exceeding £25,000. 


Ir appears that the difficulties which have turned up 
in the working of the North British trains by the new Forth Bridge 
route, will not be completely removed until some improvements 
have been made in the Waverley station, Edinburgh, a rather 
dificult, though not perhaps insurmountable work, though the 
tunnels at either end of the station make the problem somewhat 


formidable. 


Tue railway from Ismidt to Adabazar, forming the first 
section of the line to be constructed to Angora, was formally 
opened on the 2nd inst., by Raif Pasha, Minister of Public Works, 
in presence of the principal members of the Cabinet. The party went 
from Haidar Pasha by train to Adabazar, a distance of 40 kiloms., 
returning immediately to Sabandja, where, after prayers and 
aacrifice of sheep, the Minister of Public Works turned the points 
and declared the railway open, 


A proposaL has been made for a loan next year of 
60 million francs to be spent in the execution of public works in 
Tonquin. The French Under-Secretary of State for the Colonies, 
M, Etienne, has invited the Lieut.-Governor of Cochin China to 
convoke an extraordinary session of the council for the con- 
sideration of the loan. Among the railway work already under 
execution in the French colony are lines at Cut-Lam, Son-Dinh, 
and Thuy-Lam, Kep and Bas-Lac, Bac-Lé, and a railway to the 
mountains in the South. 


Tur Act obtained last year by the Sheffield and South 
Yorkshire Navigation Company empowered it to acquire the 
existing navigations between Sheffield and the East Coast belong- 
ing to the Manchester, Sheffield, and Lincolnshire Railway Com- 
pany, by agreement. The period allowed in which te make the 
agreement, if possible, expired on the 2nd inst., and the following 
day the solicitors to the navigation company served the railway 
company with notice for a compulsory sale. Unless the two com- 
pinies now come to a friendly agreement, the purchase-money and 
the terms and conditions of the sale will have to be settled by the 
Railway and Canal Commissioners as arbitrators, who are also 
empowered to determine what lands and property are to be deemed 
a part of the navigation, or be included in the transfer. Our 
Sheffield correspondent understands it is the intention of the 
directors of the navigation company to press forward the arbitra- 
tion before the Commissioners as quickly as possible, 


power. 
ouses, 


Tue Roumanian Government has framed a measure 
for the adoption of the zone system on its State line, which is now 
awaiting the sanction of the Chamber, and which cannot fail to 
pass, At — the fares on the Roumanian railways are very 
high. In Holland and Saxony, too, the agitation for the introduc- 
tion of the system is also great, Dr. Engell having lectured in 
the latter country in its favour. In Sweden the zone system 
is to be tried on the Udevalla-Venersborg-Herrljunga Railway 
from July Ist next, but the system adopted is the Austrian 
not the Hungarian system, the zones with the former being 
movable and not fixed. The Swedish railway will be divided into 
eight zones of 12 kiloms. each, the fare between each being 3d. 
third and 6d. second class, or not quite 4d. per kilom. At present 
the fare between Udevalla and Herrljunga, third class is 4s., but 
under the new system it will only be 2s, 3d. agro A to the rule 
elsewhere, on this railway ngers will be entitled to carry 
25 kilos. of luggage free of charge. The Railway News says, 
“this will be the first railway in Scandinavia where the zone 
system is tried.” 


Ir was recently stated in THE ENGINEER that a new 
company had been formed for working a tramway on the ‘“‘ Vapeur 
sans Foyer” system from the Are de Triomphe in Paris to St. 
Germains, This line is now in operation, and has achieved a 
striking success, The engines are more powerful than those 
hitherto used on the line to Courbevoie, and they draw three 
vehicles, a luggage van and two passenger carriages. The carriages 
are divided into first and second-class, the superior compartment 
being furnished in a luxurious manner. They bear a striking 
resemblance to the American railway cars, both as regards length 
and in their method of attachment. They are fitted with electric 
bells and electric lamps, which are fed from two accumulators 
placed in the } van, The journey from the Arc de Triomphe 
to St. Germains varies from an hour and a-quarter to an hour and 
a-half. The gradients are long and steep, one of them being 
64 mm, in the metre, and there are a considerable number of sharp 
curves. The tramear, however, traverses these inequalities with 
the greatest ease. The line up to Courbevoie is upon a slight 
embankment by the side of the road, and thence to St. Germains 
the route is marked with stations and points in a way that gives it 
a close resemblance to a railway. Being roomy and open, there 
is, during the warm weather, a free circulation of air, and in 
the winter they can be warmed by steam from the engine which 
is passed through pipes in the floor, 


Writine recently to the Belfast News Letter con- 
cerning the present management of the train services in Ireland, 
Mr, John Greenhill says:—‘‘ People have observed with much 
satisfaction that the Northern Counties Railroad have adopted a 
more vigorous and progressive policy, as shown by their amalga- 
mations, new engines suitable for accelerated trains, superior and 
faststeamers—Larne and Stranraer—excellent hotel accommodation 
at Portrush, with cheap combined tickets. The waking up of this 
Irish company is the more significant, because, while the railways 
of England for about twenty years have been steadily increasing 
their facilities w accelerated trains and ter comfort, it is 
still proverbial and a matter of surprise that Irish railway manage- 
ment continues in a stagnant and semi-paralysed state. In 
addition to quickened trains in England, and also in Scotland with 
its sparse population, you have clean, comfortable third-class 
carriages, and at the railway stations there is promptness, dispatch 
and life, At Irish stations there is drowsiness, indifference, and 
time wasted, The third-class passengers have still to submit to 
the bare-board barbarism so common north of Dublin. What is 
the cause of this continued sluggishness in our railway manage- 
ment? Are there too many directors? Are our railways over- 
Managed? Are our general managers allowed sufficient scopo for 
the exercise of their abilities? As experts they must see the 
hecessity for reform. One of the trains mentioned by the Commis- 
Sion was the 5 p.m. ‘express’ from Dublin to Belfast—a train 
Which has been.running for more than half an average lifetime. 
T came by this ‘ex ' from Dublin a short time ago. The 
train left Dublin at 5 p.m. Total time the train stopped at 
stations—twelve, including the ticket platform—1 hour 6 minutes, 
The train arrived in Belfast 9.17 p.m. The time occupied by the 
express ’-1]12 miles—was 4 hours 17 minutes.” 





NOTES AND MEMORANDA. 


In Greater London 8210 births and 1742 deaths were 
registered, corresponding to annual rates of 29°] and 15°8 per 1000 
of the estimated population. 


In London last week 2899 births and 1893 deaths were 
registered. The annual death-rate per 1000 from all causes was 
164, a still further decline from the low rates in recent weeks. 


THE deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
18-0 pee 1000 of the aggregate population, which is estimated at 
9,715,559 persons in the middle of thisyear. The rate varied from 
11-0 at Bristol to 29°3 at Bolton, 


THE number of miles of streets containing water pipes 
constantly charged in each London Water Company's District 
within the Metropolis is as follows:—Chelsea, 764; East London, 
185; Grand Junction, B44; Kent, 1543; Lambeth, 1564; New 
River, 293; Southwark and Vauxhall, 160; West Middlesex, 114 ; 
total, 1224} miles. Throughout this extent of streets, hydrants 
for fire purposes can be fixed. 


THE quantity of puddled bar produced in the United 
Kingdom in 1889 amounted to 2,253,756 tons, which is an increase 
of 222,283 tons on the output of the previous year, and an increase 
of 552,444 tons on the production of 1887. Large as the pro- 
duction of 1889 is, it is still under that of any one of the four 
years ending 1884. The maximum quantity produced in that 
period was 2,841,534 tons in 1882. 


THE production of Bessemer steel ingots in the United 
Kingdom in 1889 was 2,140,791 tons, being an increase of 127,997 
tons on the eed produced in the previous year, and an 
increase of 76,388 tons on the quantity produced in 1887. 
According to the annual report of the Secretary of the British 
Iron Trade Association, the increase for 1889 has mainly taken 
place in the Sheffield and West Cumberland districts. 


Ir is reported that the annual production of india-rubber 
toy balls in different countries—in dozens—is: Germany, 2,850,000; 
France, 800,000; Russia, 750,000; England, 630,000; Austria, 
520,000; America, 500,000; Italy, 450,000; total, say, 6,500,000 
dozen. The demand on the German manufacturers is increasing 
yearly. Germany alone exports to England about 850,000 dozen ; 
to America about 900,000 dozen ; keeping for home trade about 
550,000 dozen ; and sending the balance to Holland, France, Spain, 
Portugal, Norway, Sweden, and the Australian Colonies, 


THE statistical report of the American Iron and Steel 
Association for 1889 shows that it was a prosperous year for iron 
and steel manufacturers on both tides of the Atlantic, and that 
the world’s production of pig-iron and steel in that year was much 
larger than in any preceding year. The United States now pro- 
duces 26 per cent. of all the iron ore that is mined, 26 per cent. of 
all the coal, 30 per cent. of all the pig iron, and 32 per cent of all 
the steel that is manufactured. The world’s annual production of 
iron ore is placed at 53,289,000 tons ; of coal, 462,000,000 tons ; 
pig iron, 24,869,000 tons; steel, 10,513,000 tons. The world’s 
production of pig iron has increased 76 per cent. since 1878, and 
its production of steel has increased in the same period 248 per 
cent., the figures for 1878 being respectively 14,117,000 tons and 
3,021,000 tons, 


Ir would appear that both petroleum and coal may ere 
long become highly important substitutes for the wood which is 
now being largely for fuel in Quetta and its neigbourhood. 
Mr. Oldham, of the Geological Survey, who has visited the Harnai 
Valley and other localities where petroleum occurs, is of opinion 
that a sufficient supply can eventually be procured, which will set 
free all the wood now consumed on the railway for locomotive pur- 

Khattan is believed to be capable of supplying by itself the 
demands of the railway for many years to come ; and in the Harnai 
Valley, including Spin Tunghi, in the Murree country, there are 
indications of an extensive oil-tield, whose capacity yet remains to 
be tested by boring. seams of coal have also been found in 
the hills bordering the Quetta plains. Mineral oil is also to be 
found in the Suliman hills in the district occupied by the Tsor 
Khey] tribe of Shiranis. 


AccorDING to a work recently published by one of the 
State foresters of Prussia, the entire forest area of Germany now 
amounts to 14,000,000 hectares—34,596,000 acres. Russia has 
200,000,000 hectares—494,228,620 acres—of forests; Austria-Hun- 
gary, 19,000,000 hectares—46,952,000 acres—; Sweden, 17,000,000 
hectares—42,010,000acres---; France,9,000,000 hectares—22,241,000 
acres—; Spain, 8,000,000 hectares—19,769,000 acres—; Italy, 
4,000,000 hectares—9, 884,572 acres—: and England, 2,471,000 acres. 
The United States Commercial Agent at Mayence says that the 
ee of communal to State and Crown forests in the different 
States of Germany is as follows :-—Prussia, 1,355,000 hectares of 
communal and 2,423,000 State forests; Bavaria, 388,000 and 941,000 
respectively; Wurtemburg, 190,000 and 192,000; Hesse, 90,000 
an 67,000. ; Baden, 259,000 and 93,000; and Alsace-Lorraine, 
195,000 and 151,000 hectares. 


THE gold product of the United States during 1889 was 
1,587,000 fine ounces, of the value of 32,800,000 dols., against 
33,000,000 dols. inthe preceding calendar year. Of the gold pro- 
duct of the United States, 31,959,047 dols. was deposited at the 
mints for coinage and manufacture into bars. The silver product 
of the mines for the calendar year 1889 was approximately 
50,000,000 fine ounces, of the commercial value of 46,750,000 dols, 
and of the coinage value of 64,646,464 dols., against an estimated 
product for the calendar year 1888 of 45,783,632 fine ounces, of 
the commercial value of 43,020,000 dols., and of the coinage value 
of 59,195,000 dols. In addition, about 7,000,000 ounces of silver 
were extracted from lead ores imported into the United: States, 
and over 5,000,000 ounces from base silver bars imported, princi- 
pally from Mexico, making the total product of mines, smelters, 
and refineries about 62,000,000 fine ounces of silver. Of this 
amount the Government purchased for coinage 27,125,357 ounces ; 
there were used in the arts about 6,000,000 ounces ; there were ex- 

rted to Hong Kong, Japan, and the East Indies about 

,000,000 ounces; and there were shipped to London for sale about 
20,000,000 ounces, 


Ar the last meeting of the yng Society Mr. H. 
Tomlinson, F.R.S., read a Be ras on “The Effect of Change of 
Temperature on the Vallari Critical Points of Iron.” This, he said, 
was a continuation of the paper he read before the Society on the 
2lst March, and the method employed was the same as then 
described—see Phil. Mag., vol. 28, p. 394. Since then, however, 
he has made experiments at various temperature, up to 285 deg. C., 
the temperature being determined from the resistance of a platinum 
wire, whose temperature coefficient was carefully determined. A 
table accompanying the paper shows some of the results obtained 
with a well-annealed iron wire 1 mm. in diameter, which had been 
repeatedly heated up to 300 deg. C., and cooled to the temperature 
of the room until the temporary permeability with various loads 
attained constant values at both temperatures. Curves from which 
the numbers were obtained are given in the paper, and in these 
the load in kilogrammes, and percentage, change of temporary 
permeability, are plotted. From the curves ‘and table it appears 
that if the first points in which the curves cut the load-line be con- 
sidered, then at all temperatures the Villari values increase as the 
load decrease. If, however, the second points be taken, the critical 
values increase both with load and temperature. In both cases 
the Villari value is increased by rise of temperature. From the 
curves it follows that rise of temperature reduces the total varia- 
tion of we ag ag y loading. A table showing the 
temporary permeability of the unloaded wire at the various 
temperatures accompanies the paper. 





MISCELLANEA. 


Tur American Society of Mechanical Engineers have 
acquired new premises, and its address will now be 12, Thirty-first- 
street, New York City. 

TxE Municipal Council of Paris has allowed a credit of 
100,000f. for the preliminary works for the construction of the 
aqueduct which is to convey the water from the sources of the 


. Vigne and the Verneuil to the capital. 


Mr. H. 8. Ripines, M. Inst. C.E., has resigned the 
soueneens as borough surveyor of Walthamstow, which he has 
held three years, in order to proceed to South America, where he 
has accepted an important engineering engagement. 


Ir is stated that a Cairo banker has asked the consent 
of the Egyptian Government to the construction of a subterranean 
pipe line from Port Said to Suez for the conveyance of petroleum, 
which is at present discharged at Port Said by vessels from the 
Black Sea. This would allow of the petroleum being carried to 
India more cheaply than it is at present. 


THE Sutton-in-Ashfield Local Board have decided, on 
the advice of Mr. George Hodson, M. Inst. C.E., of Westminster, 
to duplicate their machinery and increase the yield of the well at 
the Rushley pumping station to 1,000,000 gallons per day. The 
mains of the various authorities now supplied from these works 
extend over fifty square miles of country. 


Messrs. FLEMING AND Fercuson, shipbuilders and 
engineers, Paisley, have received an order from Mr. Christen 
Thorbjornsen, of Christiania, to supply a set of their quadruple 
expansion engines, to indicate 500-horse power, for his s.s. Erling, 
these engines being substituted for the compounds now in the 
Erling. This will be the twenty-sixth set of this type of engine 
constructed by this firm. 


Mr. E. W. De Rvserte, who has been for many years 
naval architect for the Peninsular and Oriental Steam Navigation 
Company, and the head of their naval and engineering department, 
is, the Newcastle Daily Journal says, about to join the firm of C. 8S. 
Swanand Hunter, shipbuilders, Wallsend-on-Tyne. Messrs. Swan 
and Hunter intend to give increased attention to building very 
large passenger and cargo steamers of the highest class. 


Tue French Minister of Public Works has submitted a 
new project for the execution of the Metropolitan Underground 
Railway in Paris. The pro railway will consist of a main line 
running from Puteaux, in the west of Paris, to the terminus of the 
Paris, Lyons, and Mediterranean Railway, in the east, by way of 
the Arc de Triomphe, the Place de l’Opéra, the Place du Chateau 
d’Eau, and the Place de la Bastille. Two branch lines will start 
from the Place de l’'Opéra, the one running by way of the Rue de 
Rivoli to the Gare de Lyon and the Gare d’Orléons, and the other 
to the Gare du Nord. The third branch line will run from the 
Central Markets to the Gare du Nord. 


A REVISION of the French laws affecting patents is 
being urged by the Ligue Syndicate for the def of ce 
and industry, and some very pronounced views upon this question 
were expressed on Sunday at the Cirque d’Hiver, Paris, when the 
Ligue held its fourth general meeting. M. Cristoph presided over 
an audience of about 5000 persons. He explained that the league 
had undertaken a campaign in order to arrive at a more equitable 
adjustment of patents, and their efforts had resulted in a project 
of law being placed before the Chamber on the 24th February last 
by thirty-five deputies. A resolution was carried with one 
dissentient approving the action of the league. 





A canal, which will afford a cheap and more direct 
means of communication between the west of France and the 
north, is that which was formally opened on Sunday week by M. 
Yves Guyot. It connects the Oise with the Aisne. Its length is 
48 kiloms., and it saves a detour of 58 kiloms. Many serious diffi- 
culties have been encountered in carrying out the work, notably in 
the construction of the subterranean portion of the canal. This 
tunnel is 2365 m. in length, and the cost of boring was about 
10,000,000f. In this work both fire and water had to be contended 
with, and six years ago eighteen men were suffocated in the 
workings. The canal, which was made under the direction of 
M. Beeswilwald, has occupied ten years in construction. 


In reply to a question in the House of Commons last 
week on the alleged emission of noisome smoke from the 
destructor belonging to the Commissioners of Sewers of the City 
of London, at Lett’s Wharf, Lambeth, Mr. Ritchie said: ‘‘I have 
to-day received a report from Mr. Fletcher, one of the inspectors 
of the Local Government Board, on this subject. The wharf 
referred to is used asa place of deposit for the contents of dust- 
bins, market refuse, &c. After some separaticn by hand sorting, 
the combustible part of the refuse is burnt in a furnace or 
destructor. If this refuse were wholly burnt, Mr. Fletcher 
reports that there would be no smell from it; but from the con- 
struction of the apparatus he considers there is reason to believe 
that some of the sickly-smelling steam and smoke, which rise from 
the material as heating commences before active combustion is set 
in, passes up the chimney. He considers that this might be 
remedied by the erection of a combustion chamber, which could 
be kept throughout at a strong red heat, so that the gases when 
led through it would be completely burnt. The inspector has 
communicated with the deputy engineer of the City Commis- 
sioners, who has promi that this proposal shall receive 
consideration. I will also communicate with the Commissioners of 
Sewers on the subject.” 


THE new central offices of the metropolitan police on 
the Embankment are being fitted throughout with the electric 
light. —— some 1260 incandescent lamps will be employed 
to light the rooms and multitudinous corridors and passages. 
In order to obviate any risk of a total extinction of the light from 
any cause, the wiring, which will require altogether about fifteen 
miles of conductor, is arranged with alternate lamps on different 
circuits supplied by separate engines and dynamos, and a special 
feature will be the arrangement of the lights in the various offices, 
in each of which all the connections will be made with twin flexible 
conductors, which will start from a distributing box over the door, 
and run separately to the pendant lamps across the ceilings on the 
surface of the plaster, the twin cables being held in place by small 
insulating eyes. This a’ ement has been specially designed to 
suit the construction of the building, in which all the floors are of 
the et description laid on solid concrete, and the exigencies 
of the police requirements which necessitate from time to time 
alterations in the positions of the lights. It was at one time pro- 

to obtain current from one of the public supply companies, 
ut having regard to the large size of the installation, and the 
importance of the ne. being entirely independent of labour 
disputes or such other troubles as might affect an outside source of 
supply, it has now been determined to — down a special generat- 
i lant, with which on the considerable scale required it 
will be possible to manufacture the electric energy at a price 
below the 7}d. per unit demanded by the supply companies. The 
generating plant will consist of three Lancashire boilers and four 
sets of engines and dynamos, having a combined power of some 
160 electrical horse-power, and will be placed in a special under- 
ground engine-house excavated outside the main building so as to 
avoid the possibility of the noise or heat causing any nuisance in 
the latter. ~ There will also be a battery of accumulators capable 
of maintaining 200 lights for nine hours when the engines are at 
rest. The installation, which will be one of the largest and most 
complete of the kind in London, is being carried out to the specifi- 
cation of Mr. A. A. Campbell Swinton, A.M.1.C.E, 
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OREIGN AGENTS FORTHE SALE OF THE ENGINEER 





F ————— - 

ARIS.—Madame Boyveau, Rue de la Banque. 
ERRLIN.—ASBER and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Gero_p and Co., Booksellers, 
LEIPSIC.—A. TwietmeveER, Bookseller. 

NEW YORK.—IwternationaL News Company, 88 and 85, 
ne-street. 
—_—— 











PUBLISHER'S NOTICE, 


* * With this week’s number is issued as a Supplement a Two-page 
Savio of a Broad Gauge Locomotive, Great Western hawt. 
ray, 1851, exhibited at the Edinburgh Exhitition. Every copy as 
issued by the Publisher contains this Supplement, and subscribers 
requested to notify the fact should they not receive it, 


FORTH BRIDGE, 


lied copies (suitable for framing) of the Four-page Engraving 
= com S BRIDGE, issued with our Special Number of 
December 13th last, can be had, price 1s., post free, 


— 
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THE ENGINEER, LIMITED. 


Tur Proprietors of Tuk EnaIneer have to intimate 
that, availing of the advantages offered by the Joint 
Stock Companies Acts, they have formed themselves 
into a Limited Company, but simply for the purpose 
of facilitating family and partnership arrangements. 
The change, however, will also afford opportunities for 
participation by present and future members of their 
staff in the profits of the concern, towards the acquisition 
of which the present members have zealously contri- 
buted. No change will occur in the general business 
management beyond the necessary addition of the formal 
word “ Limited” to some of the documents issued from 
the office. The Proprietors apologise to their friends for 
troubling them with this information, which has been 
rendered necessary through several of the daily journals 
having announced the fact of the conversion, and created 
an impression that shares were to be offered to the public. 

















TO OORRESPONDENTS. 
Registered Telegraphic Address, ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken 0) y icati 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

R. J. F. (Birmingham).— Write the Secretary of the Physical Society, Exhi- 
Lition-road, South Kensington, 

Diora Sequamur.—You ave right in assuming that the sustem of railway 
construction is a decelopment of that described by several writers years ago. 





CHARCOAL OVENS. 
(To the Editor of The Engineer.) 
Sir,—Could any.reader give us the name of a maker of ovens for 
—— — and for collecting all the bye-products ¢ J. G. N. 
dune Sth, 


COLLIERY GREASE. 
(To the Editor ‘of The Engineer.) 

Sir,—I shall be obliged to any reader who will give me information as 
to the pleat required for the manufacture of colliery grease and other 
coarse lubricants, GLISSADE. 

Richmond, June 10th. 


GAS FUEL CRUCIBLE FURNACES, 
(To the Editor of The Engineer.) 

Sir,—I believe a paper on this subject or an article has appeared some- 
Where during the past year or two, but cannot find it. Can any reader 
a me to information on the subject ? i. M. 

une 11th, 


SUBSCRIPTIONS. 

THR ENGINEER can be had, by order, from any newsagent mn town or country 
at the various railway stations; or it can, if preserred, be supplied direct 
‘rom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. £0 14s, 6d. 
Yearly (including two double numbers) .. .. #1 9s. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of THE ENGINEER can be had on application. 











Foreign Subscriptions for Thin Paper Copies will, watil further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive Tue ENGINEER weekly and post free. 
Subscriptions sent by Post-office Order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 168. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s.; Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.; Manilla, 
Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

*," The charge jor Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti. ts in “ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afterneon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tok ENGINEER. 











MEETINGS NEXT WEEE. 


Society oF Encineers.—Tuesday, 17th inst., visit the Thames Iron- 
works, Blackwall, and inspect the ironclads in course of construction. 
The party will leave Fenchurch-street station at 2.10 p.m. 

LiverPoot ENGINEERING Society.—Saturday, June 21st, visit to the 
Thirlmere Aqueduct, by permission of the engineer, Mr. Geo. H. Hill, 
M. Inst. C.E. 

Royat Unitep Service Institution.—Friday, June 20th, at 3 p.m.: 
Lieutenant-Colonel George Findlay (Engineer and Railway Volunteer 
Staff Corps), on ‘‘ The Transport of Troops by Rail within the United 
Kingdom.” 

Statistica Socirery.—Tuesday, June 17th, at the Royal School of 
Mines, Jermyn-street, 8.W., at 7.45 p.m. Paper to be read.—‘‘ An 
Examination of the Coal and Iron Production of the Principal Coal and 
Iron-producing Countries of the World, with reference to the English 
Coal Question,” by Mr. Geo. G. Chisholm, M.A., B.Sc., &c. 

METEOROLOGICAL Soctety.—Wednesday, 18th inst., at the Institution 
of Civil Engineers, Westminster, at 7 p.m. Papers to be read:—‘‘ On the 
Difference Produced in the Mean Temperature Derived from Dail 
Maximum and Minimum Readings, as Depending on the Time at whic 
the Thermometers are Read,” by Mr. William Ellis, F.R.A.S. ‘On the 
Distribution of Barometric Pressure at the Average Level of the Hill 
Stations in India, and its Probable Effect on the Rainfall of the Cold 
Weather,” by Mr. W. L. Dallas. ‘‘ On the Relative Prevalence of Different 
Winds at the Royal Observatory, Greenwich, 1841-1889,” by Mr. William 
Ellis, F.R.A.S. ‘‘On some Recent Variations of Wind at Greenwich,” 
by Mr. Alex. B. MacDowall, 
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THE GAS SUPPLY. 


THE announcement that the directors of the Gas Light 
and Coke Company are about to raise the price of their 
gas from 2s. 6d. to 2s. 9d. per 1000ft., brings back the con- 
sumers in the greater part of London to the position 
occupied in 1888. In 1887, the price was still higher, 
being then 3s. A penny per 1000ft., if affecting the 
entire gas supply of the metropolis, at the present time 
means £106,000 per annum. But the Gas Light Com- 
pany does not occupy the whole of London, and part of 
its district is south of the Thames, where it is limited to the 
price charged by the South Metropolitan Company, which 
is as low as 2s. 3d. per 1000ft., subject at present to no 
notice of any rise. ‘The Commercial Company occupies a 
district of some extent in the east of London, and also 
remains quiescent, charging 2s. 4d. per 1000ft. Perhaps 
we shall be sufficiently correct if we reckon the additional 
3d. to be levied by the Gas Light and Coke Company as 
equal to £190,000 per annum at the present rate of con- 
sumption. This is a substantial sum, and yet the 
company cannot be supposed desirous of adding such 
to its revenue by a rise in the charge for gas, see- 
ing that the increment, instead of raising the 
dividend, has the effect of knocking down a portion 
of it. Instead of paying 13} per cent. on a portion of 
its capital, the company will now be limited to 13 per 
cent. Such is the operation of the sliding scale, that 
ingenious invention by which the shareholder is benefited 
concurrently with the consumer. How soon the rise in 
the price of gas will be general throughout London is a 
matter of speculation. Should coal drop in price, the 
evil may be averted. The Gas Light Company has 
thought it wise to make sure of its coal supply, even 
though at the cost of paying the present high rates. An 
advance of five shillings per ton in the price of coal, 
coupled with all the extra expense arising from the 
eight hours’ shift, might be expected to influence the 
price of gas; and the causes which operate on one 
company must ultimately tell on others, unless the 
causes themselves abate. The Gas Light Company is 
seeking to make use of mechanical contrivances for the 
saving of labour in the work of the retort-house. In 
regard to coal, the South Metropolitan Company, which 
comes next to the Gas Light in order of magnitude, may 
be looked upon as waiting for a drop in the market. 
Should this fail to come to pass, coal must be bought at 
a higher price than that which prevailed when the 
past contracts were entered into. A rise in the 
value of residuals may help to counteract the dearness 
of coal; but, on the whole, the prospect of the gas 
supply is that of a rise in price, consequent on the 
advance in coal and the enhanced outlay for wages. 

Until there are coal mines in Kent, or somewhere near 
the metropolis, the price of coal in London must neces- 
sarily rule higher than in those districts where the national 
fuel is close at hand. We can scarcely hope to have gas 
in London as cheap as in Leeds, where the price last year 
was as low as 1s. 9d. per 1000ft. Nottingham gas was 
2s. 2d. and 2s. 4d., and Oldham the same within a penny. 
In each of these towns the supply was in the hands of 
the Corporation. Where the gas was supplied by com- 





panies there were examples of cheapness, as at Newcastle- 
on-Tyne and Plymouth, where the price was the same as 
at Leeds, though probably the lighting power was less. 
In Mr. Field’s “ Analysis,” just published, the average 
price of gas in London last year, including the portion of 
cannel gas supplied at the West End, is given as practi- 
cally 2s. 5d. per 1000ft.; while in the suburbs the price 
was 2s. 11d.; among sundry provincial Corporations, 
2s. 3°7d.; and among certain provincial companies, 2s. 4d. 

The position of the London gas companies, as shown 
by Mr. Field’s “ Analysis” for the past year, is some- 
what peculiar. The net gas rental suffers a falling off to 
the extent of £140,000, compared with the amount in 
1888. An increase in meter and stove rents lessens this 
deficiency by rather more than £3000, and residuals come 
to the rescue with an advance of £141,000. Accordingly 
the total income is very much the same as in the year 
preceding, the amount being £4,356,000, as compared 
with £4,352,000. But coal and working expenses show 
an advance of £229,000, the actual sum being £3,051,000. 
Deducting this from the total income, what is called the 
gross profit appears as £1,305,000, or £224,000 less than 
in 1888. The excess of expenditure last year as com- 
pared with the year preceding is made up of various 
items. Coal exhibits an increase of nearly £80,000, 
manufactory charges £109,000, distribution charges 
£25,000, and rates and taxes £14,000, while law and 
parliamentary charges show an increase of about £4000. 
The total of these is £232,000, from which may be deducted 
a few small items, making the actual excess £229,000, as 
already stated. ‘The great increase in manufactory 
charges will be noticed. This includes an addition of 
£71,000 for wages. Salaries in this department are prac- 
tically unaltered. Purifying has an increased cost of 
£8000, and wear and tear £30,000, thus making up the 
total increase. The advance in the distribution charges 
is almost wholly composed of meter and stove repairs, 
which have an increase exceeding £23,000. The Gas 
Light Company bears more than £18,000 of this excess. 
It is somewhat remarkable that the three London com- 
panies last year expended in respect to meter and stove 
repairs, no doubt including also renewals, nearly £70,000. 
This item is first shown in 1887, when it amounts to 
£51,000, of which nearly £41,000 is due to the Gas Light 
Company. 

We have spoken of the gross profit as being £1,304,534. 
From this nearly £148,000 has to be deducted for interest 
on loan capital. After some additions and subtractions 
we find the net profit to be represented by £1,151,000. 
Among the ‘“ exceptional charges” there is an entry of 
£30,350 for ‘strike expenses” in the case of the 
South Metropolitan Company, towards which £15,000 is 
withdrawn from the insurance fund. There is also an 
item of £765 for “ experimental street lighting,” in the 
case of the Gas Light Company. This company occasionally 
shows the local authorities how great a flood of light can 
be obtained by a liberal use of gas at some particular 
spot. But the said authorities refuse to be enlightened 
on this enlarged scale, except at the company’s cost, and 
after a time the extra illumination ceases, leaving the 
directors and shareholders to settle the account among 
themselves. As for the “ strike expenses” in connection 
with the South Metropolitan Company, we need offer no 
explanation, and it is to be hoped that such an exceptional 
charge will not occur again, though the company is not 
to blame for the past. Returning to a consideration of 
the net profit, we perceive it represents an average of 
10°35 per cent. on the capital. But in the case of the 
South Metropolitan it is under 10 per cent., and with the 
Gas Light Company it is rather over that rate, while the 
Commercial reaps 14 per cent. This, however, is only a 
broad kind of reckoning, and takes no note of the fact 
that the percentage paid varies with the description of 
capital. But the three companies have been earning 
handsome dividends under the sliding scale. Their collec- 
tive capital at the close of last year amounted to £14,350,896, 
the advance compared with 1888 being £126,673, for the 
whole of which, with the exception of a very trifling sum, 
the South Metropolitan Company is accountable. The 
weight of coal carbonised was 2,677,000 tons, the increase 
compared with 1888, being more than 300 tons per day. 
The number of consumers became 301,705, an addition 
of 6174. This result is rather remarkable, the increase in 
1888 being only 2512. The effect shows itself in a rise 
to 105 consumers per mile of main, compared with 104 
in the previous year, while the quantity of gas sold is 
augmented by more than 940,000,000 cubic feet, the 
average supply to each consumer exceeding 80,000 cubic 
feet, an increase of more than 1300 cubic feet for the 
year. The quantity of gas sold was 3-€0 per cent. more 
in 1889 than in 1888, whereas the increase in 1888 over 
the previous year was only 3°61 per cent. So far, the 
figures look favourable to the gas interest, exhibiting 
substantial progress. But the sale of gas last year was 
assisted by the reduction in price. It is at the same 
time curious to observe that the highest ratio of increase 
in the sale of gas was in the case of the Gas Light 
Company, which showed the least advance compared 
with the other companies in 1888. This may be attri- 
buted to the circumstance that the reduction in the 
average price of gas last year was greater in that com- 
pany’s district than elsewhere. 

The leap upward in the consumption of London gas 
last year is an encouraging fact for the companies, in the 
face of all that is said as to the spread of the electric 
light and the preference of the working classes for 
petroleum. Still the tug of war has not yet arrived, and 
arise in the price of gas may act prejudicially. Looking 
into the suburbs, including twelve different localities 
having among them Brentford, West Ham, the Crystal 
Palace district, Croydon, and Tottenham, the statement 
is that the total consumption of gas went up 4 per cent. 
last year; but in 1888 the increase was 5°42 per cent., so 
that the result differs from that observed in London, 
where the increase was greater last year than in 1888. 
The yield of gas per ton of coal was rather higher in the 
suburbs than in London, but there was also a higher per- 
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centage of cannel in the retorts. There is a singular 
contrast with regard to one item. We have mentioned 
that the London gas companies spent nearly £70,000 last 
year in meter and stove repairs, including renewals. Their 
rental for these appliances was under £81,000. The subur- 
ban companies, on the other hand, spent less than £9000, 
and received £17,000. The London companies are evidently 
incurring a considerable expenditure in order to extend the 
use of gas stoves. The net profit of the suburban com- 
panies on the whole of their operations was £205,712, 
showing a somewhat smaller percentage on capital than 
that observed in the metropolis. The total capital of the 
suburban companies is £2,420,000. It should be observed 
that the suburban companies, like those of the metropolis, 
experienced a decline in the net gas rental last year, 
although there was an increased consumption of gas. 

Leaving London and its suburbs, we meet with the 
particulars relative to eight of the principal English Cor- 
porations. ‘These showed no great increase in the con- 
sumption of gas last year, and Nottingham suffered a 
decrease greater in its percentage than the increase at 
Leeds, Manchester, and Bolton. In Scotland, Glasgow 
had a high percentage of increase in the use of gas. Of 
provincial companies there are ten on the list, supple- 
mented by Dublin, where gas shows a decrease. The 
same phenomenon, but in a lesser degree, occurs in two 
of the English towns, these being Bath and Preston. 
Unlike London and the suburbs, the provinces show an 
increase in the net gas rental. The Dublin rental, how- 
ever, underwent a decrease, as might be expected from 
the diminished consumption of gas. 


THE TOWER ARMOURY. 


Str Rospert Fow er asked a question in the Honse 
recently which touches on a very curious condition of 
afairs existing at the Tower. It appears that by an 
ingenious system we manage to make our defunct 
sovereigns and celebrated men “raise the wind” for us 
by payments received at the Tower gate from the 
visitors wishing to see their armour and other relics. 
Further, although Sir Robert Fowler did not allude to 
the Regalia, unquestionably her Majesty’s crown jewels 
assist in turning an honest, if not a very dignified penny 
for us. The process, so far as it is open to the observa- 
tion of “ outsiders,” is the following :—Two days a week 
the Tower is open free of payment to visitors, and four 
days a week it is open to the public on payment of six- 
peace a head to see the Armoury, and sixpence a head to 
see the Regalia. On those days, Tuesday, Wednesday, 
Thursday, and Friday, so far as can be seen, most visitors 
pay the shilling and see both “exhibitions,” if we may 
call them such. It is, of course, impossible to guess 
accurately the numbers of visitors. Certainly they are 
considerably greater on the free days than on the pay 
days. Perhaps ona fairly good day we should not exceed 
in guessing the payments at 600, and on a bad day at 
200. An average of 400 would mean £20 a day, or £80 
a week, amounting to about £4000 a year. Doubtless 
the payment of police, lighting, and the like, cost more 
than we should at first imagine; still the Treasury must 
clear a substantial sum every year by tickets alone. 
This is not all. Guide-books are sold by the Stationery- 
office, and now that parties are not conducted by beef- 
eaters, guide-books become doubly necessary. We are 
not quite sure how the guide-books stand at present, and 
whether there are one or two now. At all events, there 
is a constant sale for such a work on free as well as on 
pay days; so that even if one person out of six buys a 
single book, £15 per week, or £750 a year is thus taken ; 
and from this there can be but small deductions in the 
way of expense, seeing that there is but little paper in 
the guide-books, and the number of thousands sold must 
be now enormous. 

Let us first look on the bright side of this picture. 
There is something satisfactory in the thought that 
Henry VIIL., for example, is slowly but surely refunding 
some of the money he spent so lavishly. We prefer to 
select Henry VIII. to any other individual, because 
Elizabeth in her public expenses was frugal, and Charles I. 
and James II. were so unfortunate, that they hardly owe 
the country much. Henry VIII. also is a characteristic 
and substantial figure. He has three, we might say four 
suits of beautiful armour, if we include one given to 
Brandon. He is recognised by all, and he comes up to 
expectation well. Let us rejoice in the thought that in 
these hard-working days this reckless and magnificent 
Blue Beard is earning money for us. Unfortunately, 
if we really allow ourselves to follow up this idea, we 
cannot fail to see that more money could be easily 
earned. A money-making exhibition is not on a 
fair footing when it is in the hands of the Trea- 
sury whose chief changes with the Government, be- 
cause the interest of a Ministry is limited to a very 
short period of time. Compare the condition of the 
Tower with that of Madame Tussaud’s exhibition. 
In the former case, as Mr. Stanhope’s answer admits, it 
is felt that the collection is terribly crowded up in two 
halls, so that two more have been painted and decorated 
to receive part of it. Nothing remains but to re-arrange 
the whole in the four halls thus devoted to its accommo- 
dation, yet year after year goes by, and the kings and 
knights still jostle one another in close order upstairs, and 
the decorated halls stand .empty below, because the 
Government for the moment grudges the expense. It 
would yery likely be a most profitable outlay, but the ex- 
pense would fall on the Government who undertook it, and 
who would be thus mulct of a few hundred pounds profit, 
which otherwise might be secured, and it would be the 
next Government who would reap a larger income. This 
would never do. Could there not then be a remedy found, 
even working on our present lines? Must we starve the 
goose who, in a humble way perhaps, but most surely, is 
laying golden eggs for us? Madame Tussaud’s collection 
was moved into larger premises a few years since, and 
certainly did not halt for years in the process. Can not 
the most interesting historical collection of armour in the 
world be made to do equally well? Clearly it might, if 





put on equally good terms. Let some one run it who has 
& more permanent interest in making it pay. Would not 
some one contract, say for ten years, to give us consider- 
ably more than we make at present, and at the same time 
undertake to move the collection into the prepared halls 
and altogether do justice to it? There are but few 
expenses. We save the salary of a curator by dividing 
his duties between a custodian whose position in the 
service is such that he costs probably less than many a 
foreman, and a store officer who earns his salary on other 
work. There must be a large margin for making profits. 
Depend upon it, the armoury would hardly know itself 
under Barnum in a few months’ time. Could not the 
same element of personal interest even be introduced in 
the working of the Regalia ? Many members object to 
voting money to meet the requirements of younger 
branches of the Royal Family. Could the Regalia 
be “run” to make some provision in this way, or would 
it be too much like sending a hat round? Seriously, 
however, the question raised by Sir Robert calls 
for attention. Is there any Government in Europe 
treating a castle like the Tower, with all its associations 
and relics, as we do? We may at once say no. First, 
because such another combination of castle and relics 
does not exist; and secondly, because foreign collections 
are very differently treated. Is England, then, so much 
poorer than others that she needs this small sum? Or 
are we so ignorant of history that we do not care for our 
Tower? ‘Such questions are absurd. The fact is that 
attention only needs to be directed to the subject. We 
have recently opened the British Museum by night to the 
public, using the electric light to show it to any ‘who can- 
not come by day, at a cost, it is said, of at least £12,000 
a year. Without questioning the benefit of thus making 
the most of the unique treasures of which we are all 
proud, may we not assume that Henry VIII. is as 
popular an object as the Portland vase, that the 
Beauchamp Tower and the names cut in its walls 
have as great an interest in their way as the 
Elgin marbles? We should be very much surprised if 
the records of the number of visitors to each would not 
give a very decisive answer to such questions. We are 
not in a position to give the answer ourselves. This is 
just why such questions in the House should not be met 
with answers which only'serve to silence inquiry. If the 
Tower is not to be opened free of payment to all, surely 
we might at least follow the principle of spending the 
money which we take on the collection itself. The 
humiliating part of the matter is, that we are so anxious 
to pocket a few hundred pounds of the visitors’ money 
each year for our immediate balance, that we will neither 
do justice to the collection for its own sake, nor can we 
afford to do justice to it as a money-making exhi- 
bition by spending the money needed to display it to 
advantage. There is a small sum to be secured to the 
Treasury each year, and this small sum the Treasury 
will have at all cost unless public attention is roused 
sufficiently to enforce a change. 





FIRE IN PUBLIC BUILDINGS. 


In the Bill introduced by Mr. Dixon-Hartland for the pro- 
tection of life and property against fire, certain special precau- 
tions are required to be taken in theatres and other places of 
public resort or amusement, including the erection of doors 
so constructed as to open outwards, and the use of divided 
doors where practicable. In reference to this precaution, we 
would draw attention to a very ingenious device, in the shape 
of an emergency door or doors for theatres, music halls, and 
other large public buildings. In this case the door is divided 
vertically, so as to form two doors, one portion slightly over- 
lapping the other on the outer side, the portion that over- 
laps being held at the foot by a spring operating on a catch. 
Attached to the top of each door is a spring forcing them 
both open the moment the catch at the foot is withdrawn. 
This withdrawal is simply brought about by the pressure of 
the foot, as a person approaches the door from within. 
The floor in the vicinity of the door on the inner 
side is a small platform, so constructed that a weight 
of 40 lb. or more pressing upon it will produce a depres- 
sion along a transverse line to the extent of an inch, 
thereby forcing down the spring to which the catch is 
attached that holds the doors. ‘The catch only requires a 
drop of a quarter of an inch in order to its being withdrawn, 
whereupon the doors at once fly open, and so remain until 
restored by hand to the closed position. The catch is a small 
vertical bolt, which sinks below the level of the platform as 
long as the latter is acted upon by the specified weight. 
Thus a crowd rushing out from the building would meet 
with no obstruction, and the slight depression in the centre 
of the platform would create so gentle a slope as to cause no 
embarrassment. With the exception of this little bolt or 
stud, there is no fastening of any kind attached to the doors. 
A person seeking to escape has simply to run within a step or 
two of the threshold, and the doors fly open, presenting 
a perfectly unimpeded means of exit. The action is so 
entirely automatic that no trepidation or blundering on the 
part of the individual seeking to escape will have any 
tendency to prevent the opening of the doors. On the other 
hand, until the doors are thus automatically opened from 
the inside there is no possibility of anyone entering from 
without. This method of providing against the peril of 
panic or fire in public buildings has been invented and 
patented by Mr. F. J. Lancaster and Mr. Edwin Nixon. To 
guard against the inadvertent use of this means of exit, it is 
intended that a properly adjusted rope, capable of being 
easily broken or removed, should intercept the approach. 
Four or five of these emergency doors are to enter into the 
construction of a building designed for the purposes of a 
public exhibition in the vicinity of Piccadilly Circus, and it 
seems not unlikely that the invention will be extensively 
adopted, especially as it is applicable to various kinds of 
buildings, including places of business where large numbers 
of employés sleep on the premises. 


CHANGES IN THE COPPER TRADE, 


Wu1xst the price of iron seems about to have reached its 
lowest point, there is a remarkable advance in the value of 
copper. But the cause of the latter seems to be clearly the 
better statistical position of the metal, and the increase in 
the consumption. It is not as it was some eight years ago 
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or so, when copper had so entered on a downward careey t} 
the price of Chili bars receded from £66 in the beginnin Mt 
1883 down to £39 in November of 1885. Nor does it s he 
now the features displayed in the time of that copper pre 
which drove up the price until the crash came. ‘The col}a: ~ 
unquestionably tended to reduce the production, and the low 
range of prices kept copper out of the market; whilst the 
vast stocks that had accumulated in France and elsewhere 
began slowly to be reduced. Copper at a low Price wag 
bought, and new uses for it were sought and found, so that 
now we see a larger consumption and a reduction of 
the accumulated stocks at a more rapid rate; anq 
whilst the price of Chili bars remains at about £55 
it is to be expected that the consumption will be stimy. 
lated, because of the growing uses of copper not only 
in the industries which have supported it, but also for th, 
enlarging purposes of electricity, and for use in some of its 
forms in vineyards. Were the price to be forced up much 
higher, then there might be a reaction, for the use of the 
article is determined in some places by the price, Foy 
instance, when the highest price under the copper cornerers 
was known, there were begun experiments in the use of steel 
for locomotive fire-boxes which are scarcely likely to be con. 
tinued in a time of cheap copper, but which would, in jj 
probability, be resumed on a larger scale if that motal were 
to be forced up in price. It isin this way that price acts and 
reacts upon consumption, and it is to this that the producers 
of copper have to look. There seems before the trade now the 
certainty of remunerative prices for some time, and of an 
increasing use of cones but it is to be hoped that there wi} 
be contentment with the price, and that the old mistake of 
forcing up the market value will not now be repeated. 
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Gas and Petroleum Engines: A Practical Treatise on the . 
Internal Combustion Engine. By Wit11am Ropinsoy, 
M.E., Assoc. M. Inst. C.E. London: E. and F. N. Spon, 
1890. 596 pp. 

THE gas engine has so long ceased to be an experiment 
struggling to reach the dignity of a successful competitor 
with the steam engine, that it is somewhat remarkable in 
these days of book making that the literature on it as a 
subject should until now have been confined, with one 
exception, to papers or pamphlets mostly dealing with 
one engine only. A good book on the subject may, 
therefore, be welcomed as a necessity, especially now 
that more attention than ever will be given to internal 
combustion engines in consequence of the lapse of a 
patent which covered the cycle of operations originally 
described by Beau de Rochas, and now known as the Otto 
cycle. Important, however, as this cycle has been in the 
development of the gas engine, it is very probable that in 
the not distant future some means will be found of 
reducing this four cycle to one of lesser number. Until 
this is done the gas engine will not be an important com- 
petitor with the steam engine for the larger powers; 
cylinders whose pistons can only give off work once in 
four strokes must be expensive per unit of power. The 
gas engine has not yet, moreover, learned to start itself 
in a satisfactory manner. There is, however, no telling 
what the next few years may do in this respect. 

The book before us is a valuable systematic treatise. 
It gives a clear, well-written description and illustration 
of most of the engines which have been made up to the 
present time; traces the development of the caloric or hot 
air and gas engine through its various stages; gives prac- 
tical examples of the application of the now known theory 
upon which the development has depended, and deals 
with the theory of combustion in such engines, and 
with the conversion by them of heat into work. Mr. 
Robinson is the senior demonstrator in applied physics 
and electrical engineering, and was senior demonstrator 
in mechanical engineering and applied mathematics in 
the Finsbury Technical College, and his book has been 
written as one of the Finsbury Technical manuals, 
designed for the use of students, and also as a text-book 
for practical men. The principles of gas engine construc- 
tion, and the theory involved in their design and economic 
working, are exceedingly well treated, and worked out 
examples of the application of the theory relating to 
compression, expansion, combustion, and the thermo- 
dynamics of the internal combustion engine generally 
make the book of great value to students and practical 
men. This value is, however, greatly marred by incon- 
gruities which follow the use of the Centigrade scale 
instead of the Fahrenheit, and which makes it necessary 
to speak of Joule’s equivalent as 1390 foot-pounds. This 
scale is used throughout the book until the experimental 
information obtained by various engineers, including the 
valuable tests carried out under the auspices of the 
Society of Arts, are dealt with, then Professor Kennedy's 
results in British units are used. Objection must 
be taken also to the insufficiently explained statement 
that “it can be proved that in the Stirling engine the 
fraction (T — T!) +T of the total quantity of heat 
supplied is converted into work done on the piston.” In 
speaking of the Lenoir gas engine- of 1860, the author 
very properly gives Lenoir great credit as the pioneer, and 
as the constructor of the first practical engine; but he 
is wrong in saying that the Reading Ironworks Company 
was specially formed to make this engine. This company, 
originally Messrs. Barrett, Exall, and Andrews, had long 
been makers of steam engines of very high repute and 
economy, and the Lenoir engine was made by the 
company, a separate Lenoir Gas Engine Company exist- 
ing in London. Unfortunately departures were made in 
details from Lenoir’s own designs, and although many 
engines were made, few of them worked satisfactorily in 
the hands of the purchasers, and a number of them were 
afterwards converted into steam engines. Among the 
important details of modern gas engines which the author 
has missed is Garrett's governor, which is not unlikely to 
receive special attention in connection with questions of 
patent right. There are many questions of detail which 
receive no attention, but the experience of the works and 
of the drawing-office probably never will get into books. 

The part of the book which deals with petroleum 
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‘es is almost necessarily brief, but the chapters on 
oe tees used in internal combustion engines, and heat 
values, and that relating to different gases and the appa- 
ratus used in their production, will be found of use to 
those concerned with oil as well as gas engines. 

Altogether we can strongly recommend the book as 
one which is necessary to those interested in its subjects, 
and we may congratulate the publishers as much as the 


author. 
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LEGAL INTELLIGENCE. 


(Before Mr. Justice Burt and Trinity Masters.) 


THE OWNERS, MASTER, AND CREW OF THE STEAMSHIP ALDERSGATE 
AND THE OWNERS, MASTER, AND CREW OF THE STEAMSHIP OHIO 
y. THE OWNERS OF THE STEAMSHIP CITY OF PARIS, HER CARGO AND 
FREIGHT, 


THESE were two claims in respect of salvage services rendered by 
the plaintiffs to the defendants’ steamer in the Atlantic Ocean on 
the 2&th, 29th, and 30th of March in the present year. 

Sir Charles Russell, Q.C., Mr. J. Gorel Barnes, Q.C., and Mr. 
Pyke appeared for the Aldersgate; Sir Charles Hall, Q.C., and 
Mr. Joseph Walton for the Ohio; while the Attorney-General, 
Sir Walter Phillimore, and Mr, Baden-Powell represented the 
defendants, 

The City of Paris is a steel twin-screw vessel of 10,499 tons gross 
and 558] tons net register. She was fitted with two triple-expansion 
engines of 2000-horse power nominal, capable of working together 
up to over 20,000-horse power effective. ‘She was built at Clyde- 
bank by Messrs. James and George Thomson in the year 1889. 
Her crew numbered 373 hands, and she also had on board at the 
time in question 182 saloon, 85 intermediate, and 420 steerage 
passengers, making a total of 1060 souls all told. She was also 
carrying about 780 bags of mails. Her value, as salved, was 
£235,000; that of her cargo about £41,487; and of her freight, 
about £2000. Her captain has been in the service of the company 
since 1863, and has crossed the Atlantic some 500 times. He 
stated, in the course of his evidence, that the City of Paris carried 
in all twenty-six boats, which were sufficient to take off all the 
passengers in case of necessity. Not the slightest panic occurred 

gst the 7 gers, and the crew behaved in the most com- 
mendable manner. The accident which caused the stoppage of 
the City of Paris was shortly as follows:—On Tuesday, March 25th, 
at about 5.35 p.m., the starboard engine of the steamer suddenly, 
and without the slightest warning, broke up. Subsequent 
examination showed that the low-pressure starboard engine, 
in falling, had damaged the starboard condenser and other 
portions of machinery in the starboard engine-room, and had also 
made three small fractures in the fore and aft bulkhead between 
the engine-rooms. Owing to the damage done to the condenser 
and pipes, water cume into the starboard engine-room, and 
found its way through the fractures in the fore and aft bulkhead 
into the port engine-room, and gradually rose until it reached the 
level of the water outside the ship. Water also found its way 
into Nos. 10, 11, and 12 compartments, and it was estimated that 
from 1500 to 2000 tons of water got into the steamer, with the 
natural and inevitable result that her draught was considerably 
increased. It was, however, stated that notwithstanding all this 
she still had 10ft. of freeboard upon her arrival at Queenstown, 
and the engine-room bulkhead, which had been shored up by the 
captain’s orders after the accident, was absolutely uninjured. 

he chief constructor of the City of Paris, Mr. Biles, gave a 
detailed description of the nature of some of the fifteen bulk- 
heads in the vessel, and stated that they were enormously in 
excess of the requirements of Lloyd’s. In his opinion she would 
float even with four of her compartments full of water. 

Mr. Justice Burt said, however that might be, it was certainly 
reassuring for the public to know that she did, in fact, keep afloat, 
in the condition in which she was, with two of her compartments 
filled with water. 

The chief officer, Mr. Frederick Passow, who was sent away in 
the steamer’s lifeboat two days after the accident for the purpose 
of communicating with the land, or, if possible, of sending help to 
the City of Paris, was called as a witness, and stated that he left 
the steamer at 1.45 p.m. on the 27th of March. He intercepted 
the Adriatic, and arrived at Crookhaven at 4 a.m. on the 29th, 
having been towed the greater part of the distance. He at once 
communicated by wire with his owners, and powerful tugs were sent 
out, which, asalready stated, came up with the City of Paris on the 
evening of March 29th, and put an end to any fears as to the ultimate 
safety of their fine vessel and to the lives of the 1060 souls on board 
of her. The principal claim was that now put forward by the first- 
named plaintiffs. By the statement of claim filed on their behalf, 
it appeared that at about 2 a.m. on March 28th, 1890, alight was 
observed by those on board the Aldersgate. Before the nature of 
the light could be made out it suddenly disappeared. In about ten 
or fifteen minutes the light was again seen, and was then discovered 
to be a rocket. A blue light was then burnt on the bridge of the 
Aldersgate, whereupon three horizontal lights, two bright, with 
one red between them, were shown from the direction whence the 
rocket had been seen, and which it was su uently ascertained 
came from the City of Paris. The course of the Aldersgate was 
then about to be altered for the said lights, when another vessel on 
the Aldersgate’s port bow also showed three coloured lights similar 
to those shown by the City of Paris, and also burnt rockets. The 
master of the Aldersgate, believing that the City of Paris and the 
other vessel—which eventually proved to be the steamship Adriatic 
were exchanging signals, thereupon kept his course. After some 
interval the Adriatic wasseen tobe burning rocketsor Romancandles, 
and as she approached her steam whistle was blown and her mast- 
head light was lowered. The Aldersgate then bore down upon her, 
and when within hailing distance it was ascertained from an officer 
of the Adriatic who boarded the Aldersgate at about 4 a.m. that 
the City of Paris had broken down, was lying totally disabled, and 
was signalling for assistance. In q of this nica- 
tion the course of the Aldersgate was altered, and in about two hours 
she came up with the City of Paris in latitude 51 deg. 24 min. N., 
longitude 12 deg. 40min. W. The latter was flying a ball and a 
square flag at her mainmast ; she was very deep aft, was rolling 
heavily, and eng to be quite unmanageable. She was head- 
Be about south-east, and distant about 120 miles from Bantr 
th y, the nearest place of safety. As the Aldersgate apevensnell, 

© City of Paris signalled her, asking to be towed to Queenstown. 











The Aldersgate signalled assent. A boat having. been lowered 
from the City of Paris, the officer in charge of her went first to the 
Adriatic, but the latter, being by the terms of her charter pre- 
cluded from rendering towage services, proceeded on her course, 
her captain’s offer to take any of the passengers from the City of 
Paris on board his vessel having been declined. The boat then pro- 
ceeded to the Aldersgate, whose captain offered to do anything in 
his power to assist the City of Paris. The Aldersgate was then 
taken as close to the latter as was deemed prudent, and a manila 
warp, to which a 6in. steel wire hawser was attached, was hove on 
board the Aldersgate by means of her winch. A bridle was then 
made of the Aldersgate’s 3}in. steel wire hawser, and this was 
passed three times through the port quarter pipe, through the eye 
of the City of Paris’s hawser, and in through the yp Amer 
starboard quarter pipe, the two ends being made fast together 
round her mainmast. In order to keep the bridle and hawser 
clear of the propeller the bridle was suspended with chains from 
each quarter. These operations took until 8.30 .a.m., and while 
they were going on, owing to the heavy swell and consequent 
rolling of the vessels, there was considerable risk of their fouling 
one another and of the hawser getting entangled in the Alders- 
gate’s propeller. The City of Paris’s hawser was made fast, at the 
suggestion of the Aldersgate’s captain, to the starboard cable of 
the former. Before the towage actually commenced, the captain 
of the City of Paris wrote to the Aldersgate’s captain, asking the 
latter, in case he had to let go, to stand by the City of Paris in 
order that the passengers of the latter might be transferred to the 
former vessel, even if they ‘should have to remain on deck, and 
he also arranged for signalling, if necessary, during the night. 
The captain explained in the witness-box that he took these pre- 
cautions to guard against ible, though unexpected, contingen- 
cies which might arise and which might render the transfer of the 
passengers advisable. The towage commenced at about 8.30 a.m. 
on March 28th; it lasted altogether about forty-eight hours, and 
extended over a distance of from 170 to 190 miles. The heavy 
towage caused a great strain upon the Aldersgate, and she was 
subsequently overhauled and put in dry dock at Liverpool and 
incurred thereby further delay, At about 2 a.m. on Saturday, 
March 29th, the three parts of the Aldersgate’s bridle suddenly 
parted, owing to the rolling and bad steering of the City of Paris; 
the latter’s wire hawser then fell into the water, but was saved 
from getting adrift by the manila warp, which fortunately held 
fast. All hands on board the Aldersgate then set to work and 
helped to make a fresh bridle of her 4in. steel hawser. When this 
was done it was secured to the bitts around both the quarters and 
the mainmast of the vessel. About 4 a.m. all was ready again, and 
the towage thereupon re-commenced. -The engines of the Alders- 
gate were gradually worked up to full speed, and the vessels pro- 
ceeded on a south-east course, making about four to four and a-half 
knots. About 10 a.m. the Trinity steamer from Crookhaven came 
up to the City of Paris. About 9 p.m. two or three tugs 
came up, and about an hour later the wind freshened from the 
eastward, Kinsale Head being at that time abeam and distant 
about four miles. At 1.15 a.m., in consequence of an agreed 
signal from the City of Paris, the Aldersgate cast off and proceeded 
on her voyage to Liverpool. At the time of casting off, the City of 
Paris was between Daunt’s Rock and Roche’s Point, ina place of safety. 
The Aldersgate is aniron screw steamer, of 2271 tons gross register, 
with engines of 180-horse power nominal. She was built in 1889, and 
her value at the time of the salvage services was about £30,000. She 
wasona voyage from Galveston to Liverpool, laden with 6400 bales of 
cotton, valued at £64,000, the net value of her freight being about 
£5320. The Ohio, the second of the salving vessels, is an American 
screw steamship, belonging to the International Navigation Com- 
pany, of Philadelphia. She was at the time of the salvage service 
on a voyage from Liverpool te Philadelphia, and was carrying 805 
passengers and a general cargo. She is 3100 tons register, with 
engines of 2400-horse power, and, at the request of the master of 
the City of Paris, she stood by the latter from 0.40 a.m. until 
4.45 p.m. on March 29th, and then went to Browhead to make 
signals, whereby she incurred a total delay of about twenty-three 
hours, the actual salvage services lasting in her case for about 
seventeen hours only. The value of the Ohio, at the time of the 
services, was £30,000 ; of her cargo, £38,500 ; and of her freight 
and passage money, £2900. 

Sir CHARLES HALL, Q.C., at the close of the evidence, ad- 
dressed the Court, and contended that although no towage was 
done by the Ohio, yet, considering the fact that over 500 
passengers were detained for about a day and a night, and looking 
to the value of the salved vessel and the number of lives on board 
of her, the Court, while not, of course, giving any extravagant 
award to the Ohio, should yet, he submitted, as an encouragement 
to captains and those in charge of vessels who go to the assistance 
of those in distress and stand by them in danger, give to his 
clients in this case a substantial amount for the useful services 
they had rendered at the request of the captain of the City of 
Paris. 

Sir CHARLES RvussELL, Q.C., then addressed the Court on 
behalf of the chief salvors. He said that he was afraid the 
defendants were, as happened frequently in this class of cases, too 
ready to forget, or, at all events, to minimise, the services rendered 
after all danger was over. This might, he said, be illustrated by 
the Latin quotation :— 

* Accipe dum dolet; 
Post morbum medicus olet,” 
which, being roughly translated, might be said to mean that the 
physician should secure his fee while the danger lasted ; for as soon 
as it was over, the patient would not be so willing to pay what he 
asked. He asked for a liberal award, as there was no doubt, in 
his opinion, that had bad weather come on at the time the City of 
Paris would have been in imminent danger of foundering. 

The ATTORNEY-GENERAL prefaced his remarks by a reference to 
the Latin quotation of his learned friend, which, he said, con- 
tained three false quantities—a blemish, however, which, as well as 
the fact of Sir Charles Russell’s acquaintance with it, might be 
accounted for by its being Latin of monkish origin. He said that 
the defendants did not deny that the plaintifls were each of them 
entitled to compensation, yet, he contended, seeing that no danger 
was incurred in rendering the services, and also looking to the fact 
that the City of Paris must shortly have been picked up, a mode- 
rate award would suffice. 

The Court delivered judgment as follows on Monday. After 
describing the ship in general terms, the learned Judge went on :— 
In the course of the voyage in question one of her very large 
engines collapsed. The exact cause is certainly not known to me 
or to those assisting me. 1 doubt whether it is known to any one. 
The accident may have arisen from some hidden defect or may 
have been occasioned by any one or more of a thousand-and-one 
possible circumstances which it would be useless to guess at. The 
result was that the columns on which the fabric rested gave way, 
and there was an entire wreck of the whole of this engine. The 
wreckage was, after the accident, lying loose in the engine-room 
space. The accident was a very lamentable one, because it 
not only endangered the ship and the passengers and others 
on board of her, but alsé entailed great loss upon her owners 
or underwriters. Some consolation is, however, to be derived 
from the event—namely, that it has been clearly demonstrated 
that an accident which would inevitably have sent an ordinary 
steamer to the bottom, with probably all on board, was not, in 
the case of the City of Paris, attended by any such lamentable 
result, this ship being, as I have stated, divided into fifteen 
water-tight compartments, enabling her, in the weather which 
prevailed at the time, to keep afloat. Notwithstanding that 
the engine-room in which the accident happened was filled with 
water to the level of the water outside, and that hold No. 10, next 
abaft that engine-room, was also filled with water, and holds Nos, 
11 and 12 next in succession abaft No, 10 had at one time a con- 
siderable quantity of water in them, the City of Paris continued to 
float, and was brought safely into port. Neither the hoids nor the 
bulkheads between them were injured, but the pipes ordinarily 





used for the urposes of freeing those holds from water by the 
action of the chip s engines got broken by reason of the accident, 
so that the valves could not be closed, and there was, as a result, a 
free flow of water through those pipes into holds 11 and 12, and 
that continued throughout the duration of the salvage services. 
Holds 11 and 12, however, never filled to the level of the water's 
edge, notwithstanding the considerable flow of water already 
mentionéd, because the pumps which were got to work not only 
kept it under, but even reduced it to some extent. Such was, 
then, the state of this vessel after her breakdown and at the time 
when she was fallen in with by the Aldersgate, the first of these 
salvors. I have said that some comfort is derivable from the fact 
that the City of Paris lived through the period of nearly five days 
which elapsed between the occurrence of the accident and the time 
when she was brought into a place of safety; because it shows 
that modern appliances and devices employed in the construction 
of such vessels as this are not without a very direct and important 
effect upon the safety of passengers crossing the Atlantic. I 
must also here refer to the extremely creditable conduct of every- 
body on board the City of Paris. @ passengers probably were 
not aware of the extent to which water had Tend its way into 
her; but whatever the state of their knowledge was, they did, in 
fact, behave extremely well. The captain also behaved 
extremely well. He was, without doubt, a thorough seaman, 
and the Trinity Brethren concur with me in thinking that 
he was right in everything he did. His conduct under 
the circumstances was admirable, and we do not consider 
that he took one single precaution with regard to having 
other assistance at hand in case of need that was not advisable in 
such circumstances as his ship was placed in. He is worthy of 
very high praise, and he himself has told us that his officers and 
crew likewise all behaved very well. In the state of things I have 
described, the Aldersgate answers signals and bears down to the 
assistance of the distressed steamer. I do not propose to go at 
length into the nature of the services rendered. They were well 
performed, and she towed the City of Paris into port, a distance 
from Queenstown of over 100 miles, the City of Paris having 
drifted about 100 miles in an easterly direction from the time of 
the accident until the Aldersgate picked her up. The Aldersgate 
is herself a vessel of considerable size, being 2271 tons gross 
register, with engines of 180-horse power nominal, working up 
to about 1100-horse power. She was at the time of the salvage 
services bound on a voyage from Galveston to Liverpool, was 
manned by a crew of twenty-four hands, and had on board a 
cargo of cotton. Her value has been stated by her managing owner 
at £32,000, and, adding the value of her cargo and freight, she repre- 
sented property worth something like £100,000. Doubts have been 
suggested as to whether the Aldersgate would have been powerful 
enough to tow the City of Paris into port had bad weather super- 
vened. It may be that she would not ; but she was efficient under 
the circumstances, and the services rendered by her were well and 
efficiently performed. Iam not prepared to agree with the con- 
tention that there was no risk to the salving vessel. There always 
is risk in an Atlantic swell when one large steamer sets to work to 
tow another very large steamer, and that amount of risk—be it 
small or be it great—was incurred by the Aldersgate. The Elder 
Brethren, however, advise me that there was no more than that 
ordinary amount of risk on the present occasion. The weather was 
fine, and, save for a not unusual Atlantic swell, there was nothing at 
the time to enhance the danger. But now, having said these few 
words as to the risk to the salvors, the all-important question 
arises, what was the real extent of the danger to the City of Paris 
and those on board of her? I have described her actual condition 
at the time, and while the weather continued as it was then, 
although, of course, there was some risk, still there was no very 
imminent danger of her going down. But when one comes to con- 
sider what might, in certain contingencies, have happened, a very 
different state of things becomes manifest. Suppose a gale had 
sprung up, and had two or three days, would that vessel 
have continued to float or would she have gone tothe bottom? Or, 
in the case of a south-west gale, would she have gone ashore on 
the coast of Ireland if not assisted by some powerful steamer ? 
Those are questions for the Trinity Brethren rather than for me, 
and they, as might be expected, tell me that it is impossible to say 
what might or might not have happened. They advise me—and I 
quite agree with their opinion—that it is extremely doubtful 
whether that vessel would have lived through a gale if not taken 
hold of and brought into port. On the other hand, I by no means 
wish to be understood as saying that, in my opinion, she would of 
necessity have been lost, even if a gale had sprung up. With 
things as they were the officers and crew were enabled by pumping 
to keep the water from gaining in holds 11 and 12; but, suppos- 
ing a gale had sprung up, some of the men engaged in 
pumping would have been required for other work. A slight 
alteration in circumstances might have put a very different com- 
plexion on the matter. The question for my determination is what 
amount ought to be awarded to the Aldersgate for the services 
she rendered. It is an extremely difficult- thing to arrive 
at a just appreciation of what amount ought to be given. 
I discard all notion of dealing with these cases on the basis 
of percentages. All Ido in such cases is to see whether there is 
enough to make an adequate, and even, it may be, an ample and 
handsome award for the services rendered ; and, if there be enough, 
then to deal with the matter on that footing. The amount is for 
me alone to fix. It is not probable that any three men, hearing 
this case, would agree exactly as to the proper amount to be 
awarded, and the Elder Brethren and I do not, in fact, agree 
entirely upon the point. There is, however, no very wide 
divergence between us. To some extent we differ in our views as 
to the value of some of the special points in this vessel’s con- 
struction. I must not, however, in fixing the amount of the award, 
allow myself to be overborne by one Elder Brother or another, 
ned when they are not entirely at one. The conclusion at 
which I have arrived is, that £7500 is a fair and proper remune- 
ration to the Aldersgate. Now as to the Ohio. To a certain 
extent the observations I have already made with regard 
to the condition of the City of Paris are equally applicable 
to the question between her and the Ohio. The captain 
of the City of Paris very properly asked the Ohio to 
stand by him so long as there was any prospect or risk 
of danger to his ship, or the very large number of human beings 
on board of her. The captain of the Ohio, with equal propriety, 
agreed to do so, and I think he behaved very well in the matter. 
The Ohio was an American liner, a fine vessel of 3100 tons gross 
register, and had on board 505 passengers, besides crew and cargo. 
Her detention in standing by the City of Paris, and in going to 
Browhead for purposes of communication with the shore, was not 
very long, amounting actually to something like 17 hours, and the 
loss of time requisite to enable her to regain the position she 
would have been in was about 23 or 24 hours. Her passengers, of 
course, required feeding during that extra time. The service 
rendered by the Ohio was a valuable service, most properly 
rendered by a large ~* having on board the large number of 
passengers I have stated besides her crew of eighty-nine hands, 
and her owners and crew must be paid for those services. I think 
£600 is not more than is proper to award to the Ohio. Having 
made those two awards, which amount together to £8100, I 
am asked to apportion in each case the respective amounts I 
have given to the salvors. In the case of the Aldersgate, the 
ship, of course, was the principal agent in the salving of 
this valuable property. There was no extraordinary difficulty 
or danger to her captain, officers, or crew. I therefore see 
no reason for departing from the general practice of awarding 
in such cases three-fourths of the amount to the owners, The 

certainly should not get less than that. I, however, do not thin 

that is sufficient in this case, having regard to the fact that their 
ship undoubtedly sustained some damage by straining, and also 
probably some injury to her engines. Therefore, in addition to 
the three-fourths, her owners must, out of the amount of my 
award, be recouped the amount of her repairs, and I think a fair 
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sum to give them in respect thereof wil! be £500. To the 7 sc 
of the Aldersgate I award, after consulting the Trinity Brethren, 
the sum of £450, and the balance will be distributed amongst the 
officers and crew acccording to their ratings. The Ohio’s award 
1 apportion as follows:—£400 to the owners, £50 to the master, 
and £150 to the officers and crew, according to their ratings. 





QUEEN’S BENCH DIVISION. 
(Before Mr. BARON HUDDLESTON and a SPECIAL JURY.) 
CROMPTON AND CO. ¢ ELIESON ELECTRIC COMPANY (LIMITED), 


In this action, which began on the 4th inst., the plaintiffs 
claimed to recover from the defendants a sum of £450 odd for 
certain goods supplied and work done for the defendants at their 
request. It was agreed during the trial that £384 was the amount 
to be paid the plaintiffs by the defendants. The defendants 
counter-claimed for damages, urging that in May, 1888, it was 
agreed between them and the plaintiffs—who at that time knew 
all about certain arrangements by the defendants with the North 
Metropolitan Tramways Company—that the plaintiffs should, for 
sonal undertake and be responsible to the defendants for the 
superintendence and erection of certain works and buildings and 
the running arrangements in connection therewith, and should 
have the sole control and management of the same, and should 
exercise al] due and reasonable care and skill in such management, 
and that the plaintiffs undertook to put the whole of the said 
works, buildings, and plant into proper working order, and to do 
all things necessary to insure the proper working and running of 
the defendants’ traction engines and of the traffic on the North 
Metropolitan Tramway, so far as it depended upon the said 
engines, and that the plaintiffs thereupon, in pursuance of the 
said arrangement, entered upon such management and supervision 
of the said works, Xc., and took possession thereof, and assumed 
their whole control. The defendants alleged that in breach of this 
arrangement the pl: intiffs were guilty of negligence in carrying 
out the same, and uad so caused the defendants serious loss and 
damage, inasmuch as owing to such negligence the North 
Metropolitan Tramways Company discontinued the use of the 
defendants” electrical engines, and refused to continue the arrange- 
ments then subsisting between them and the defendants for the 
employment of such engines, and the defendants accordingly 
lost the profits and benefits which they would have derived 
by reason of such arrangements, and the works and buildings 
which they hau erected at Ilford became useless. The plaintiffs 
denied the agreement as alleged by the defendants, but admitted 
that in May, 1888, they did agree to take the management of 


erecting and working the new depdt in Romford-road, Ilford, and | 


to engage and pay the men, and in pursuance of such agreement 
that they did enter upon such undertaking. The plaintiffs denied 
that at this time they knew of the arrangements between the 
defendants and the North Metropolitan Tramways Company, as 
alleged. The plaintiffs further denied their negligence, and also 
that the defendants had sustained any damage whatever. It 
appeared that for some six months previous to May, 1888, the date 
of the agreement between the plaintiffs and the defendants, the 
defendants had been running their electrical engines upon 
a portion of the North Metropolitan Tramways Company’s 
system with some success. In August, 1887, it being 
proposed to extend the use of their engines to other 
parts of that tramway company’s system, the defendants for 
the time left off running their engines as before, with the 
intention of enlarging their works, &c., in that connection, and 
resuming the running again as soon as possible on the more ex- 
tended basis. With that object the contract in dispute had been 
entered into by the plaintiffs and the defendants. On September 
10th, 1888, the running of the defendants’ engines was resumed, 
with the result that one of the engines broke down in the morning, 
owing, it was alleged by the defendants, to the plaintiffs’ negli- 
gence in charging the accumulators, and on the same day two 
other engines broke wheels in going over the tram line points 
leading to the defendants’ depdt. On the following day one of the 
engines, on being reversed, tore out several teeth in the rack gearing, 
and was completely disabled. On the following day no mishap 
occurred, but the defendants on that day received notice from the 
tramway company to cease running their engines on their system 
unless they were ina position to take up the entire responsibility of 
the motive power of their whole tram system. This they were not in 
a position to do, and the defendants’ engines had not since been 
employed by the tramway company. It appeared that after the 
agreement between the plaintiffs and the defendants the former 
took over the management of all the defendants’ works and plant 
in connection with their arrangements with the tramway company. 
The most important point in the case was, What was the relation- 
ship between the plaintiffs and the defendants under their agree- 
ment? On the one hand, the plaintiffs asserted that they were merely 
managers for the defendants in the sense of their foremen, and that 
consequently they could not be held liable for the negligence of their 
subordinates, who were really the servants of thedefendants. The 
defendants, on the other hand, contended that under the agreement 


with the defendants’ arrangements with the tramway company, 
and that, this being so, they were liable for all acts of mismanage- 
ment by themselves or their servants, It was further urged that 


where an expert is employed to do work from which special | 
damages are likely to follow, and is aware of all the particular | 


circumstances of the case, he is liable for any such special damages. 
“Hadley v. Baxendale” (9 Ex.), ‘ Boize v. Edwards” (W.N., 
December 28th, 1889), and ‘Simpson +. North-Western Railway 
Company” (3 Q.B.D., 274) were cited in support of this contention. 
A great deal of evidence was adduced on both sides, and at the 
close of the case, 


Mr. BarRoN HUDDLESTON, in summing up, told the jury that it 


had been admitted that the defendants owed the plaintiffs £384, 
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and that therefore for thatZsum {the"plaintiffs} were entitled toa 
verdict. The real question arose upon the defendants’ counter- 
claim—viz., were the plaintiffs liable in damages to the defendants, 
and, if so, to what amount? In considering those questions they 
would have to decide what was the exact contract entered into 
between the plaintiffs and the defendants? Were the Cromptons 
merely managers to the defendants in the sense of a foreman cr 
bailiff’s position, or were they really in the position of contractors, 
taking over the entire management and control of this particular 
part of the defendants’ busi , and responsible for the 
negligence of the defendant’s servants as if they were their 
own? That question really depended upon the view they took of 
the agreement between the plaintiffs and the defendants in May, 
1888. This agreement poet not, the learned Judge thought, be 
said to be in writing. He would, however, leave them to say 
whether it was in writing or not. If it were, it would be for him 
to interpret ; if not, they would have to say what was the intention 
of the contracting parties. The second question in the case was 
that of negligence, which they would have to consider if they 
found that the plaintiffs were in the position of contractors, as 
explained, and not merely foremen. The learned Judge then 
referred the jury to the three heads of alleged negligence and the 
evidence thereon, and concluded by charging them upon the 
question of damages, explaining the doctrine of remote damages. 

The jury retired to consider their verdict, and, after a con- 
siderable absence, they found a verdict for the defendants upon 
their counterclaim, and that the plaintiffs were contracting parties, 
and guilty of negligence in respect of the accumulators and rack 
teeth, but not in the respect of the points. They assessed the 
damages at £184. They * =e found, as directed, for the plaintiffs 
on their claim for £384. 

Judgment accordingly, and certificate for special jury. 

Mr. Moulton, Q.C., and Mr. Graham appeared for the plaintiffs ; 
and Mr. Finlay, Q.C., and Mr. Bousfield were for the defendants. 











THE GREAT WESTERN RAILWAY BROAD GAUGE 
EXPRESS LOCOMOTIVE LORD OF THE ISLES. 


WE are again indebted to the courtesy of Mr. William 
Dean, of the Great Western Railway, for our illustrations of 
this locomotive, which is at present in the Edinburgh Exhi- 
bition, where it has attracted much attention. The Lord of 
the Isles was built by the late Sir Daniel Gooch, at Swindon, 
in 1851, and sent to the Great Exhibition of that year, 
receiving the award of a gold medal. It is one of the earliest 
examples of the celebrated class of passenger engines em- 
ployed in working the broad gauge express traffic between 
Paddington and Bristol. The first of those—the Great 
Western—was built in 1846, and has been followed by the 
Iron Duke and many others down to the present time, the 
original design remaining practically unchanged. Twenty- 
four of them, of dates from 1847 to 1888, are now running, 
the majority having been rebuilt after an average life of 
about twenty-five years. The Lord of the Isles itself was 
withdrawn from service in July, 1881, after running 789,300 
miles, and it is specially worth noticing that this was done 
with the original boiler. It will be seen from our illus- 
tration that this type of engine has a single pair of driving 
wheels, which are 8ft. in diameter, with four leading and two 
trailing wheels, 4ft. Gin. diameter, all with outside bearings ; 
the driving axle is provided with a vertical bearing to take 
fore and aft thrust, the carrying spring on it being very light 
in the middle to the barrel. The framing is of double plate, 
the cast iron horn blocks being fixed between. The load on 
the leading axles is transmitted through rubber cushions to 
a pair of inverted springs, bearing at each end on an axle- 
box, that on the driving and trailing axles by similar cushions 
and springs respectively below and above the axles. The 
cylinders are 18in. diameter by 24in. stroke; boiler, 4ft. 9in. 
diameter, 10ft. 9in. long, with 300 tubes, 2in. outside diameter 
and 11ft. lin. long. The fire-box is 5ft. Gin. long by 6ft. 
wide, the grate area 25°46 square feet, and total heating 
surface 1767 square feet. We may give, for comparison with 
these, the following dimensions of an engine of the same 
class, built in 1880 :— 

Cylinders .. 
Steam ports 
Exhaust ports . 
Boiler. . 


18in. by 24in. 

i3in. by 2in. 

13in. by Shin. 

llft. long by 4ft. Gin. diam. 


Tubes .. $32, 1gin. diam., 11ft. 5}in. long. 
Fire-box ft. by ft. 
Fire-grete.. .. 24 sq. ft. 
Heating surface 1751 sq. ft. 
Tubes .. 1598 sq. ft. 
Fire-box 153 sq. ft. 


weigh 30 tons loaded. They have six 4ft. wheels. The total 
| weight of the engine is 41 tons 14 cwt., distributed thus:— 
| 16 tons on driving wheels, 15 tons 18 ewt. on the four leading 
wheels, and 9 tons 16 cwt. on trailing wheels. Its wheel base 
is 19ft., and the total length of engine and tender 49ft. 

We give above a view to a reduced scale, showing the 
engine and tender complete. The tender is very low, and the 
| appearance of engine and tender together is very much 
| better than that of the engine alone; in fact, it would be 
| difficult to find anything in locomotive design that is 
| superior in contour. 

The species of hooded seat or hall porter’s chair on the 
tender recalls a long-past period, when electricity was little 


GREAT WESTERN RAILWAY. 
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| quently the tube F, be proportionately lowered ; and hence the 


| tank A, through the syphon F, into the vessel G, will be dependent 


the plaintiffs contracted to take over the entire control, supervision, | The tenders for these engines carry 3000 gallons of water, and | 


and management of all the defendants’ works, &c., in connection | 





| liquid by suction, and placed in position with the enc 


i? and /', 
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used, and the signal cord and continuous brake had no exist. 
ence. A very bad accident occurred on the Great Wester 
Railway, a carriage taking fire, and no means existing of 
warning the engine driver. Immediately afterwards the 
tenders of the express trains were fitted with the sheet iron 
hoods in question, and under these sat a man whose whole 
duty consisted in looking back along the train. This practice 
was continued for some years. It was abandoned finally, 
but the look-out seats remained although no one sat in them, 








CURRIE’S ELECTRIC METER. 





THE general demand for electric meters has resulted in the 
designing of a large number of them, depending upon a variety of 
principles, including the magnetic, heating, and chemical actions 
of the electric current. That this field is not yet exhansted, how- 
ever, is evidenced by a recent adaptation due to Mr. 8S. C. C, Currie, 
electrician of the United Electric Improvement Company, of 
Philadelphia. This novel meter embraces in its construction the 
action of the current upon a magnet, as usually employed for such 
purposes, which in turn controls the quantity of liquid passing into 
a vessel, so that the measure of the liquid serves as a means of 
determining the amount of current which has passed during a 
given time. 

The manner in which this is effected is shown in the accom- 
panying engravings, which represent respectively a plan and 
section of the apparatus. It consists essentially of a tank A, filled 
with a liquid, and in which is placed a float B. Upon the latter is 
mounted a solenoid 6, which is placed in circuit with lamps by 
means of wires, 1 and 6, which dip into the long mercury cups, 
2 and b*. The lever C carries the core D, which is under the 
influence of the solenoid, and also a float E, which dips into the 
liquid. At its extreme end the lever carries a syphon F, the two 
legs of which dip respectively into the liquid in tank A, and into 
the vessel G. ere is also provided a scale by which the strength 
of the current passing at any time can be read off directly. 

For the operation of the meter, the tank A, and the tube F, are 
filled with a liquid, such as acidulated water, and the oscillating 
lever Cis so adjusted by means of the counter weight ¢ that 






























































the end fof the syphon will extend a short distance, say hin. 
beneath the surface of the liqnid in the tank A, in which 
position the acidulated water will not be syphoned from the 
tank into the vessel G. The tube F is oy apes § filled with 
f? extend- 

ing into the vessel G. A tube with a very fine bore is employed 
because the liquid will remain in the tube even when raised entirely 
above the surface ; and also for the reason that when one end of 
the tube is immersed a short distance, ray a quarter of an inch, 
into the liquid, the latter will not flow at the opposite end ; that 
is, of course, assuming that the two legs of the syphon are of equal 
length. This is due to the fact that the pressure or head is not 
sufficient to overcome the capillary attraction, and hence the first 
readings from the zero-point commence from a point slightly below 
the surface of the liquid. This is of considerable importance, for 
the reason that the tube need never be raised entirely out of the 
liquid, and, consequently, never emptied. 
It will thus be seen that according to the strength of current 
passing through the solenoid 4, will the plunger, D, and conse- 


amount of the fluid which will flow in a given time from the 


upon the current through the coil ). At the same time the strength 
of the current flowing at any moment may be observed by the 
pointer on the dial. The attraction on an iron core by a solenoid 
will not alone cause the various depths of immersion of the syphon 
F, so as to cause the flow of the liquid through the same, con- 
sequent upon the variations in the ‘‘ head,” to give absolute propor- 
tions; and hence, in order to obtain the desired absolute propor- 
tional results, the displacement float E is suspended from the lever 
C. The shape of this float is such that the resistance exerted 
against the downward movement of the lever by its displace- 
ment of the liquid is so proportioned at the various depths, 
that the immersion of the syphon, and consequently the 
flow of the liquid through it, is exactly —— _to 
the amount of current passing through the solenoid. During 
the operation of the meter the float B sinks farther into the 
tank R but the contact from the circuit through the coil B is 
maintained by means of the wires dipping into the mercury cups 
By this arrangement, if by accident or neglect the 
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ld sink below a certain level, the circuit will be auto- 
water oy broken and the lamps in the circuit extinguished. : 
we js evident that by measuring the quantity of water which 
has passed by drops from the tank A into the vessel G in a given 
. h of time, the quantity of electricity which has traversed the 
long in that time may be at once ascertained. For that. purpose 
= scale y is so graduated that the height of the water as indicated 
er represent the number of units of electricity that have passed 
throng themeterin agiven time.— The American Electrical Engineer. 








EFFICIENCY OF GAS ENGINES. 


‘Tue following is taken from a paper read before the Liverpool 
Engineering Society by Thos, L. Miller, Assoc. M. Inst. C.E., 


MI. Mech. E.:— ? i 
In comparing the efficiency of gas engines of different mal:es, 
the course usually adopted is to compare the number of cubic feet 
of gas ¢ ed per indicated or per brake horse-power, without 
any reference to the heating power of the gas used, f 
While this means of comparison may be very convenient for 
commercial purposes, it is anything but an accurate method, and, 
in many cases, where the comparison is made between the con- 
sumption of gas per horse-power obtained from trials in different 
localities, the results so obtained are of little value, owing to the 
variation in the thermal value of the gases used, As an example 
of this, the following figures, which give the calorific value per 
cubic foot of different gases, may be of interest :— 





Glasgow gas aot a we eee 4 43 —_ 
Liverpool gas .. «. 1. ss oe ve ce ce oe CTOBT. units 
Samana pas dade eet ce) oat) pe ES 
Manchester gas 654 B.T. units 
Birmingham gas. 639 B.T. units 
1 London gas 624 B.T. units 
Hoboken gu# 617 B.T. units 
Berlin gus 549 B.T. units 


From an inspection of these figures, it will be at once seen how 
unfair it would be to compare the results obtained from trials at 
Berlin, in terms of cubic feet of gas per horse-power per hour, with 
those obtained from trials conducted at any of the other places 
mentioned. ‘The course adoped in this paper will therefore be to 
compare the actual amount of heat rey cea to the engine per 
indicated and per brake horse-power per hour, and, for that pur- 
pose, the published results of trials conducted by independent 
authorities will, as far as possible, be used. 

‘As we sball use the term “‘ efficiency ” in three distinct senses, it 
will be as well, at the outset, if we clearly define what we mean by 
the word. First, then, we shall have occasion to use the term 
“absolute ” efficiency, or the ratio of the indicated horse-power 
developed by the engine to the total amount of heat which is 
generated by the gas in the cylinder. This is generally written E = 
LHP. Next, we have what is termed the “‘theoretical” efficiency, 
in whichan indicator diagram is calculated on the assumption that all 
the heat is added at the point where it will be used to most advantage 
inthe particular type of engine under consideration, that expansion 
takes place without loss of heat, the temperature only falling by 
reason of the work performed, and that the mixture is then dis- 
charged as rapidly and effectively as possible. The horse-power 
obtained from such a diagram is then compared with the total 
amount of heat supplied to the engine, the result being termed 
the theoretical efficiency, This we will denote by the expression 
E _ T.HLP. 

ae 
that of mechanical efficiency, or the ratio of the brake horse- 
power to the indicated horse-power developed. This is written 
B.H.P. 

1.H.P. 

Having thus explained the various senses in which the term 
“efficiency” will be used, we will proceed to discuss the method of 
working of the three types into which gas engines fall, under Mr. 
D. Clerk's system of classification. These are brietly:—(1) Those 
in which the mixture is ignited at constant volume, but without 
previous compression ; (2) those in which the mixture is ignited at 
constant pressure, with previous compression ; (3) those in which 
the mixture is ignited at constant volume, with previous compres- 
sion. In the first case, the charge of gas and air is taken in at 
atmospheric pressure and temperature, the supply is cut off and heat 
is added at constant volume, raising the pressure to a maximum P, 
the gases are then allowed to expand, without loss of heat, until the 
pressure has fallen to p; heat is then abstracted at constant volume 
antil the pressure falls to that of the atmosphere, the remainder of 
the heat being abstracted at constant pressure as the gases are 
being discharged from the cylinder—Fig. 1. Assuming that one 
cubic foot of air is taken into the cylinder, that heat is then added 


The last sense in which the term will be used is 


Em = 


e 
| as 
ae 





FIG 


at constant volume, raising the pay nape at to 2799 deg. Fah.— 
1537 deg. C.—and that expansion takes place, without loss of heat, 
= volume is doubled, the theoretical efficiency of the engine, 


In the second type referred to, the charge of gas and air at atmo- 
spheric pressure is taken into a poe and compressed without loss 
of heat into a receiver; from the receiver the charge enters the 
motor cylinder at the receiver pressure P, heat being added 
at constant pressure, the temperature of the charge being raised, 
and the volume increased. After a portion of the stroke is com- 
pleted the supply of heat is cut off and the charge expanded, 
without loss of heat, until the pressure falls to p; heat is then 
abstracted at constant volume until the pressure falls to that of the 
atmosphere, when, as in the previous case, the heat is abstracted 
at constant pressure as the gases are being discharged from the 
cylinder—Fig. 2, Assuming, as in the previous case, that the 
volume of the pump is one cubic foot, that the receiver pressure is 
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76'6 1b. per square inch, that the heat added raises the tempera- 
ture of the charge to 2799 deg. Fah., and that the final volume is 
two cubic feet, the theoretical efficiency E, become ‘36. In the 
third type of this classification the charge of gas and air is 
taken into the pump at atmospheric pressure, it is then com- 
Pressed, without loss of heat, until the pressure rises to 
pc; heat is then added at constant volume, raising the 
Pressure to P, after which the gases expand without loss 
of heat, until the final pressure is reached. If the 
volume be then greater than that of the gases originally taken 
ale pump, the heat remaining in the charge is first 
th cted at constant volume until the pressure falls to that of 
es my ba and then at constant pressure, as the gases are 
font discharged from the cylinder. If, on the other hand, the 

al volume of the gases be equal to the volume taken into the 
Pump, the heat remaining in the charge, at the completion of the 
expansion, is discharged at constant volume, Fig. 3. In this latter 
pve we have a number of different values for the theoretical 
eliclency of the engine, depending on the extent to which expan- 
Sion is carried. If, for example, we assume that one cubic foot of 
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air is taken into the pump at atmospheric pressure, and com- 
pressed to 60 1b. per square inch, the heat a then added at 
constant pressure, raising the temperature to 2799 deg., Fah., the 
final volume being one cubic foot, the theoretical efficiency KE, would 
be ‘37. It may be noted, with reference to this type of engine, 
that so long as the above cycle of operations is performed, and the 
volume of the gases, after expansion, equals the volume taken into 
the pump, the theoretical efficiency of the engine is determined by 
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the degree of compression adopted, and is independent of the 
maximum temperature attained after heat is added. Thus the 


theoretical efficiency E, = T- 
Where T = the absolute temperature of the gases after com- 


pression. 
¢ = the absolute temperature of the gases before com- 
pression. 

The foregoing examples of the different classes of engines are 
taken, not | ie they include a!l the types that have been pro- 
posed and adopted, but because they represent the most successful 
types of engines of the system of classification adopted. Thus the 
Lenoir, Hugon, and Bischoff engines are Gee of Class I.; the 
Brayton engine of Class II.; the Otto, Clerk, Beck, Griffin, Simplex, 
Forward, Fawcett, and Ajax engines of the first division of Class 
IIl.; and the Atkinson engine of the second division of Class III. 
It will be noted on examining the conditions of working of the 
various types of engines referred to, that in the case of Classes I. 
and IT., the expansion of the gases, after heat is added, is sup 
to continue until the final volume is double that of the gases ee 
taken into the cylinder, while in the special type of Class III. whic’ 
we have considered the expansion is only continued until the final 
volume of the gases is equal to that ew taken into the 
cylinder. If we now take an engine working according to the 
cycle described in Class III., the temperature of the charge being 
raised to 2799 deg. Fah. by the heat added at constant volume, 
and ex ion being continued until the initial volume of the 
charge 1s doubled, the theoretical efficiency, assuming the charge 
to be compressed to 60 Ib. per square inch, is Er = ‘56. The 
values of the theoretical efficiency of the engines using the cycles 
of operations above described are as follows :—Class 1.: expanding 
to double original volume E;y = ‘21. Class II.: expanding to 
double original volume E, = ‘36. Class III.: expanding to 
original volume Ey = 37. Class II1.: expanding to double original 
volume Er = *56. 

Of the above types of engines, those belonging to Classes I. and 
II. have now practically ceased to exist; those of the former class 
on account of their low efficiency, due to the absence of compres- 
sion, and those of the latter class on account of certain difficulties 
of construction, which have hitherto prevented their extended 
use. In spite, however, of the difficulties attending the workin: 
of the engines belonging to Class II., the advantages to be derive 
from their adoption are so t that it is quite possible it may 
become the engine of the future, as, with the application of a non- 
conducting liner to the cylinder, and the use of the regenerator, 
there is no reason why the theoretical efficiency should not be 
raised to 60 or ‘70. Mr. Hargreaves has done much good work in 
experimenting with different materials for use as non-conducting 
linings for cylinders and for regenerators, and has now obtained a 
material which is giving very good results in everyday work. 

In the preceding paragraph, I stated that this low efficiency of 
the engines belonging to Class 1. was due to the absence of com- 
pression. As the theoretical efficiencies vary in the ratio of 1 : 1°7 
: 2°6, and as the absolute efficiencies will be found to vary to an 
equal extent, it may be asked how such compression of the charge, 
prior to the addition of heat can so greatly affect the conditions 
under which the gas does its work? To answer this question in 
upeee like a satisfactory manner, it will be necessary to con- 
sider the causes of loss in a gas engine. They may be summed up 
as follows :—(1) Loss of heat to jacket water. (2) Loss of heat 
through gases being discharged at high temperature. We will 
take these sources of loss and consider them in the order given. 
First, then, the loss of heat to the jacket water depends on (a) the 
difference of temperature between the gases in the cylinder and the 
water in the jacket; ()) the extent of surface ex to the heated 
gases and the cooling water; (c) the time the gases are allowed to be 
in contact with the walls of the cylinder, and (d) the thickness of the 
metal forming the body of the cylinder through which the heat 
must pass. As to the first of these sources of loss—the difference 
of temperature between the gases in the cylinder, and the water 
in the Jackets—the former factor, the temperature of the gases, 
depends on the degree of expansion, which in turn depends on the 
initial pressure in cylinder of the engine ; thus, assuming one cubic 
foot of air to be taken into the cylinderand expanded to two cubic 
feet, we should get a ratio of expansion of 2 to 1 in engines of the 
first class, of nearly 2 to 1 in engines of the second class, and of 
6°26 to 1 in engines of the third class. Now as the degree of 
expansion is so very much greater, and the mean temperature 
correspondingly lower in engines of the third class than in those of 
the other two, the loss of heat to the jacket would, other things 
being equal, be correspondingly less ; but it will be noted that the 
increased expansion which causes the diminished loss is due to the 
high initial pressure, which in turn is obtained by compressing the 
gaseous mixture prior to the addition of heat. 

The difference of temperature between the gases and jacket 
water, and, consequently, the heat carried away by the jacket 
water, may also be diminished by increasing the temperature of 
the jacket water. In order to determine the gain due to increase 
of temperature of the jacket water, Dr. Witz made some experi- 
ments with a 2-horse-power Benz's gas engine—cylinder Bin. 
diameter by llin. stroke—in which he found that the gas con- 
sumption was from 4 to 10 per cent. less with the temperature of 
the jacket water at 158deg. Fah. than at 64°4deg. Fah. In a 
further experiment with a Simplex engine of 8-horse power nominal, 
the engine developed, with the jacket water at 143-6deg. Fah., 
and the speed 1543 revolutions per minute, 6°7-horse power at the 
brake, the ————- being 21°96 cubic feet gas per brake horse- 
power per hour. ith the temperature of the jacket water raised 
to 165-2 deg. Fah., anda s of 161°2 revolutions per minute, 
the horse-power developed at the brake was 8°67, with a consump- 
tion of 20°65 cubic feet ef gas per brake horse-power per hour. 
This shows a saving of 7 per cent, due to the diminished loss of 
heat through the cylinder walls. Mr. D. Clerk has also found a 
difference of as much as 10 per cent. on the consumption of gas on 
an Otto engine, with jacket water at 62 deg. Fah., and at 204 deg. 
Fah. It must not, however, be supposed that increase of —— 
ture of jacket water will always conduce to economy, as, if the 
— of the engine is kept hot, by raising the temperature of 
the jacket water, in addition to reducing the loss of heat through 
the cylinder walls, it has the further effect of increasing the tem- 
perature of the incoming — and so reducing the efficiency of 
the engine. The point at which the gain due to the reduction in 
the amount of heat carried away by the cooling water balances the 
loss of efficiency due to the heating of the charge, is one which 
vanies in different engines, and can only be determined by experi- 
ment. The second condition upon which the loss of heat to the 
jacket water depends, is that of the extent of surface exposed to 





the action of the heated gases and the cooling water, the loss in- 
creasing as the surfaces are extended and diminishing as the sur- 
faces are contracted. It follows then, that anything that will 
reduce the surface of the cylinder exposed to the action of the 
cooling water, will diminish the loss of heat in this direction. _ 

Now if we take the theoretical indicator diagrams for the engines 
belonging to the three classes in which we have placed them, we 
shall find that the mean pressures work out as follow :—Class I., 
39°81Ib. per square inch. Class II.,47‘1lb. per square inch. Class 
III., expanding to double original volume, 58°17 lb. per square 
inch. tho obtain the same amount of work from the engines 
working according to the cycles of operation above referred to, it 
would be necessary to make the areas of the cylinders in the 
inverse ratio of the mean pressures, or, taking Class I. as unity 
the areas would be as 1: ‘84: 68, and the corresponding surfaces as 
1: °91: ‘82, showing a distinct gain due to compression in the case 
of engines of Classes II. and III. The third condition mentioned 
in connection with the loss of heat to the jacket water was that of 
the duration of the contact of the gases with the walls of the 
cylinder. In connection with this subject, M. Witz made a series 
of experiments with a vertical cast iron cylinder, about 7/;ir. 
diameter, having a piston with a stroke of 12°72in. The explosive 
mixture was introduced under the piston, its volume noted, and 
the charge then ignited by an electric spark. The velocity of 
expansion of the heated gases was controlled by means of a counter 
weight and brake, allowing the experimenter to vary the rate of 
expansion from ‘82 of a foot per second to 32°8ft. per second. 

he conclusion arrived at by M. Witz from his experiments was, 
that increase in the velocity of expansion caused the combustion to 
be more rapid, giving rise to greater pressures, and diminishing 
the loss of heat through the cylinder walls. The second cause of 
loss in the gas engine, to which reference has been made, is that 
arising from the gases being discharged at high temperature. The 
only way in which this can be reduced is by increasing the range of 
expansion, as by so doing, the final temperature of the gases is 
lowered. The final temperature of the gases in the engines of the 
three classes we have referred to are as follows:—Class 1., 1992 deg. 
Fah.; Class II., 1992 deg. Fah.; Class III., 1562 deg. Fah.—figures 
which again show the superiority of the engines of Class III. over 
those of the other two classes. 

From the foregoing considerations, we have seen that compres- 
sion tends to reduce the losses in, and to increase the efficiency of 
the gas engine: (a) by allowing the expansion of the gases to be 
carried to a much greater degree than could be obtained without 
such compression, and (b) by reducing the size of the cylinder 
required to develope a given amount of work, thus reducing the 
surface in contact with the heated gases, and thereby diminishing the 
loss by conduction to the jacket water. Compression is also of 
advantage in the gas engine, in allowing a more dilute mixture to 
be used when the charge is compressed before ignition, than could 
be used if such compression were not adopted. The probable 
reason for this is, that, in the dilute mixtures, the molecules of the 
gas are too far apart to allow of the inflammation of the charge to 
be communicated from the one molecule to the other. Compres- 
sion, by making the charge occupy a less space, causes the mole- 
cules to approach much nearer to each other, and this helps the 
inflammation to be communicated throughout the charge. 

Another question of great interest in the study of the gas engine 
is the difference between the observed and calculated pressures 
produced by the explosion of inflammable gases with atmospheric 
air. In connection with this subject, a large number of experiments 
have been made, only two seriesof which I propose referring to. One 
of these was conducted by Mr. D. Clerk, and communicated by him 
in a paper read before the Institution of Civil Engineers. In these 
experiments, Mr. Clerk exploded mixtures of different strengths of 
various inflammable gases and air. In the case of Oldham coal, gas 
and air, he found, with mixtures varying from 7; of gas to 4 of gas, 
that the heat accounted for by the maximum pressure of explosion 
was from 44 to 58 per cent. of that calculated from the total heat 
of combustion of the gas, the remainder of the heat beinggiven out 
as the pressure of the heated gases fell. Experiments have also been 
made on this subject by Mr. G. C. Douglas,” who varied the strength 
of the mixtures to a greater degree than Mr. Clerk. The results 
obtained by Mr. Douglas confirm in every respect those obtained 
by Mr. Clerk, the diagrams obtained from the weak mixtures 
being especially interesting, as they show a considerable interval 
before the maximum pressure is attained. To account for this 
difference between the observed and calculated pressures produced 
by the explosion of gaseous mixtures, three theories have been 
advanced. The first of these, which is associated with the names 
of Hirn and Witz, assumes that owing to the cooling effect of the . 
cylinder walls, a point is reached, soon after explosion occurs, at 
which the heat is abstracted more rapidly than it is given out by 
the combustion of the gases, thus limiting the temperature, and 
causing it to fall. The second theory is that propounded by 
Bunsen, and supported by Clerk, in his paper on the ‘‘ Explosion of 
Gaseous Mixtures.” This theory assumes that the evolution of 
heat is checked by the high temperature produced in the cylinder, 
splitting up the gases forming the mixture, in such a manner 
that, upon the temperature being lowered, the constituents re- 
combine. This action is termed dissociation. The third theory is 
that set forth by Mallard and Le Chatelier, and supported by 
Berthelot and Vieulle. According to this theory the are 
completely combined at the maximum temperature of the explo- 
sion, the non-attainment of the calculated temperatures and pres- 
sures being set down to increase in the specific heat at very high 
temperatures. 

Of these three theories, that of Witz fails to account entirely for 
the observed suppression of heat, as, according to it, the maximum 
pressure attained on the explosion of a mixture of known composi- 
tion would depend on the proportion existing between the surface 
of the vessel and the volume of the mixture. This, however, is 
not the case, as the maximum temperature is almost independent 
of the capacity of the vessel, the effect of surface being rather to 
give a more rapid fall during expansion. 

The second theory likewise fails satisfactorily to account for the 
whole of the observed diminution of pressure, as if so, the differ- 
ence between the observed and calculated pressures should be 
greater as the temperature increased. This, however, is found 
not to be the case, as in Clerk’s experiment on ‘‘ Explosion in a 
Closed Vessel,” he found that with a maximum temperature of 
explosion, 900 deg. C., it was 55 per cent., whilst at 1700 deg. C. 
it was 54 per cent. These figures point to the conclusion that 
some cause other than dissociation must be looked for in order 
satisfactorily to account for this phenomenon. 

For the same reason that has been stated in the case of disso- 
ciation, the theory that increase in the specific heat of the gases is 
responsible for this suppression of heat, does not altogether account 
for the observed differences. That the specific heat does increase 
with rise of temperature is a fact that has already been proved in 
the case of carbonic acid, by the experiments of Mallard and 
Chatelier, and it is therefore only natural to suppose that a like 
increase should occur in the case of the mixture used in the 
cylinders of gas engines. Possibly the true reason for this sup- 
pression of heat is to be found in a combination of the theory of 
the increase in the specific heat of the gases, with the fact 
observed by many experimenters of the dependence of the rate of 
combustion on the amount of diluent present in the charge. 


(To be continued.) 








Tuer French Cour de Cassation has just decided against 
the native holders of the Otto gas engine patents in an action for 
an infringement, on the ground that the application of the same 
scientific principle, with differences in the method of application, 
is not an infringement of the rights of the first person to apply 
such a principle in practice. 





2 THe Enciveer, April 22nd, 1887. 
3 Proc. Inst. C.E., vol. lxxxv, 
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ROBERTSON’S SPRING FIRE-DOOR. 





THE engravings below illustrate a new form of furnace- 
door. To the pivot bolt of the door is attached at either end 
a cam boss, which is so formed that at one position a spiral 
spring sits fairly upon a flat surface and causes the door to 








remain at or near the closed position when simply pushed up, 
as is usually done by the stoker shovel-in-hand, and without 
any necessity for special effort to fasten the door. The spring 
also catches the door as it falls when it is opened by liberating 
the sustaining catch. The self-acting catch is provided with 








one or more notches, and holds the door as soon as it is 
thrown up. The door is, in fact, designed to act efficiently 
with the least possible trouble to the stokers. It is made by 


‘Messrs. A. W. Robertson and Co., Victoria Docks, London. 








THE VELOCITY OF THE WIND ON THE EIFFEL 
TOWER AND AT THE FORTH BRIDGE. 


For some months measurements of the velocity of the wind were 
made at the top of the Eiffel Tower last year, and of some of these 
we have given the results. Sincé then, M. Angot has published 
the results of numerous observations. The measurements were 
taken on two Richard anemometers, one on the top of the towerat 
an elevation of about 994ft., the other at the office of the meteoro- 
logical service, at an elevation of 69ft. above the level of the 
ground. The horizontal distance between the two stations is about 
1640ft. Up to the Ist of October 101 days’ observations were 
made; twelve in June, twenty-eight in July, thirty-one in August, 
and thirty in September. The daily variations in the velocity of 
the wind follow the same laws in each month, but it is not the 
same for the higher station and for the lower one. While at the 
latter the daily increase and diminution in the velocity follows the 
increase and diminution of the temperature, the opposite of this 
holds true upon the top of the tower. 

The average of all the observations is 23°12ft. a second at the 
top of the tower, and 7°35ft. at the station of the meteorological 
service, which shows that the velocity at the higher point is about 
3°1 times as great as the other. The velocity at the 994ft. station 
is much greater than usually believed. During101 days it exceeded 
23ft. a second. During 2516 hours of observation the velocity was 
more than 26-2ft. for 39 per cent. of the time, over 32°8ft. for 21 
per cent. of the time. 

In designing the Eiffel Tower, such an increase in the velocity of 
the wind with increase in elevation was not assumed. The calcu- 
lations were made upon two assumptions; the first that the 
pressure of the wind was 61°444 lb. per square foot on all parts of 
the structure, the other assumption was that the pressure increased 
from 40°96 lb. at the base to 81°92 Ib. at the top. In the second 
assumption the pressure is twice as great above as below, therefore 
the velocity above not quite one and a-half times that below. 
Moreover, it is improbable that during very heavy storms, the 
velocity above is three times that below, the pressure, therefore, 
nine times as great. A glance at the table below shows that the 


Mean Velocity of the Wind in Feet per Second at the Eigfel Tower. 








Hour. Tower. Office. Ratio. 

LX ae ee 24°6 49 5 
BRRe Sitece Se ue 25°38 5°25 4°8 
S ws i ae 26°6 5°3 5 
Dae bh Us eb ep 26°2 5°3 9 
6 5 23°2 54 4°3 
Dad lien gg 27°6 56 4°9 
0 Midnight 2°7 6 46 
Ti ob? wb en on 21°46°1 6°1 3°5 
11 p.m. 28°7 6°3 4°35 
Ps 26°6 65 4°1 

- 25°3 6°¢ 3s 
» « 28-2 6°8 4°2 
3 a.m. 18°4 6°85 2°75 
7 p.m. 22-9 69 3°3 
JL eee ee 179 73 2°3 
eee 22 8 2°7 
i sk ny. Ss. es 17°5 8°7 - 
ee ee ee 21°9 % 2°4 
Bras bs Soa See 20°7 9-2 2°2 
ee ee 21°1 9°25 2°3 
DIE) ole ies. “Sne, ase 19°35 97 2° 
BPMOOR.. se ov os 19°7 10 2° 
DINE ce ee ae os 21°1 10 2°1 
. os me be ae 20°7 10°4 34 





difference between the velocities diminishes as they increase. For 
the lowest velocities below, those above are from 4°3 to 5 times as 
great. For the greatest values below, however, those above bear 
the ratio to those below of only 20 or 2‘1 tol. If the difference 
diminishes in this way with still greater velocities, Eiffel’s assump- 
tion of 41 lb. below and 821b. above must be considered very well 
founded. 
The usual formula for the pressure on a surface at right angles 

to the direction of the wind is 

P = 071224872 ; 
where P is the pressure inkilos. per square metre, v is the velocity 
in metresasecond. Or, in English units, . 

P = 0°002062 ; 


where P is the pressure in pounds per square foot, ¢ is the velocity 
in feet per second. 

During the storm of Feb. 9th, 1889, the pressure per square foot 
at the Forth Bridge, on a surface of 193°7 square feet, was 27°03 lb., 
while the pressure on a surface of only 96°85 square feet was 
40°96 lb. From these and similar observations, the Centra/blatt 
der Bauverwaltung infers that the pressure per square foot varies 
inversely as the areas exposed to the action of the wind, the velocity 
remaining the same. 








THE DRAINAGE OF GUILDFORD. —-A selected competition for the 
drainage of the county town of Surrey has recently taken place, 
tive well-known engineers having submitted plans in response to 
the invitation of the Guildford authorities. The competitors 
were :—Mr. W. H. Radford, Assoc. M. C.E., of Nottingham ; Mr. 
F. Beesley, M. Inst. C.E., Mr. F. Wentworth Shields, M. Inst. C.E., 
Messrs. Shone and Ault, and Mr. C. N. Lailey, Assoc. M. C.E., all 
of Westminster. Pumping will have to be resorted to in order to 
raise a small portion of the sewage to a suitable elevation for 
treatment. Four of the inquirers advocate the purification of the 
sewage by what is known as the ‘‘ International” process, which 
consists of adding a precipitant called ‘‘ferozone” or ferrous 
carbon to the sewage, and allowing subsidence to take place in 
suitable tanks, the sewage being then passed through filter beds 
composed of sand, gravel, and ‘“ polarite”-—a rustless magnetic 
| oxide of iron in a highly porous condition—whereby a perfectly 
| innocuous effluent can be obtained. Mr. Wentworth Shield’s recom- 
| mendation embraced treating the sewage upon land. The plans 
prepared by Mr. C. N. Lailey have been selected by the committee 
appointed by the Guildford Corporation as the best suited for the 
town, and in these plans the International process will be carried 
out. Mr. Lailey designed the sewage works at Acton, at which 
place tue International process was first put into operation more 
than three years ago. The total cost of the works included 
in Mr. Lailey’s scheme is £22,408, and this design has received the 
approval of Sir Joseph Bazalgette, C.B. 


Tue British Association.—The programme for the Leeds meet- 
ing of the British Association has been issued. It commences on 
Wednesday, September 3rd, 1890. The president-elect is Sir 
Frederick Augustus Abel, C.B., D.C.L., F.R.S. The local secre- 
taries for the meeting at Leeds are Mr. J. Rawlinson Ford, Mr. 
Sydney Lupton, M.A., F.C.S., Professor L, C. Miall, F.L.S., F.G.S., 
and Professor A. Smithells, B.Sc., F.C.S., and the Local treasurer, 
Mr. E. Beckett Faber. The presidents of the various sections are 
as follows :—A.— Mathematical and physical science, Mr. J. W. L. 
Glaisher, Se.D., F.R.S., V.P.R.A.S. B.—Chemical science, Pro- 
fessor T. E. Thorpe, B.Sc., Ph.D., F.R.8. C.—Geology, Professor 
A. H. Green, M.A., F.R.S., F.G.8. D.—Biology, Professor A. 
Milnes Marshall, M.A., M.D., D.Sc., F.R.S. E.—Geography, 
Lieutenant-Colonel Sir R. Lambert Playfair, K.C.M.G. F.R.G.S. 
F.—Economic science and statistics, Professor Alfred Marshall, 
M.A., F.S.S. G.—Mechaniecal science, Captain A. Noble, C.B., 
F.R.S., F.R.A.S., F.C.S., Mem. Inst. C.E. H.—Anthropology, 
Mr. John Evans, D.C.L., LL.D., V.P.R.S., Pres. S.A., F.LS., 
F.G.S._ The first general meeting will be held on Wednesday, 
September 3rd, at 8 p.m., when Professor W. H. Flower will 
resign the chair and Sir Frederick Abel, president-eiect, will 
assume the presidency and deliver an address. On Thursday 
evening, September 4th, at 8 p.m., there will be a soirée; on 
Friday evening, September Sth, at 8.30 p.m., a discourse on 
**Mimicry,” by Mr. E. B. Poulton, M.A., F.R.S., F.G.S.; on 
Monday evening, September 8th, at 8.30 p.m., a discourse on 
** Quartz Fibres and their Applications,” by Professor C. Vernon 
Boys, F.R.S.; on Tuesday evening, September 9th, at 8 p.m., a 
soirée; and on Wednesday, September 10th, the concluding general 
meeting will be held at 2.30 p.m. The arrangements for excursions 
and visits, or the title of any papers to be read, are not yet known. 


A BertTHon Boat Voyacr To LiverPooL. — Writing to the 
Rev. E. L. Berthon from Milford Haven, under date ) an 5th, 
Mr. J. W. Cook, the master of the Berthon boat on a voyage 
from Southampton to Liverpool, says :—‘‘ 1 left Padstow at 6 a.m. 
yesterday with a fresh W.S.W. wind, which increased to a hard gale 
by noon, at which time we were running with double-reefed sail. 
Shortly after we took in the balance reef, at 2.30. The gale was 
now blowing heavy, and an ugly cross-broken sea running. I held 
on, thinking to get into Milford Haven by dark, but at 3 p.m. so 
heavy was the sea that on the top of an unlucky one her stern 
lifted, so that her rudder came out of water. She broached to a 
little, but I caught her with the helm, just in time, as an ugly 
white-header struck us on the quarter; we got plenty of him, so 
we down sail and brought her to the wind with the drogue, when 
she rode splendidly, afterwards shifting the ballast—not an easy 
job, I can assure you. We baled out the water, and, throwing 
overboard four bags of ballast, she rode like a cork, shipping no 
water at all. At midnight the gale was furious; the sea was 
running mountains high, always breaking everywhere. The warp 
of the drogue broke and she fell off, and away went the mizen- 
yard in two halves. I jumped forward and bent one of those 
large iron buckets to a piece of rope, and got the yard spliced as 
well as we could, and so rode till 4 a.m., when we ran with 
double-reefed lug—very thick—and got into Milford at 6 a.m. 
We shall rest and dry our clothes to-day, and shall leave again 
to-morrow for Liverpool, if I can only get the weather; but I can 
assure you it is more like December here than June.” In a post- 
script he adds:—‘‘ So heavy was the gale felt here that ships rode 
with two anchors, and many who have been to view us will scarcely 
credit we were out last night in the British Channel.” It would 
be interesting if some other inventor of collapsible boats would 
follow the example of the Berthon Boat Company, and send one of 
their craft in search of ‘‘ weather,” publishing the result. | Possibly 
the risk is greater than they would care to encounter. 


THE IRON AND STEEL INSTITUTE IN THE UNITED States.—The 
following are the dates of visits fixed by the American Reception 
Committee :—New York meeting of the American Institute of 
Mining Engineers, to which foreign guests are invited— Monday, 
September 29th; Tuesday, September 30th. Meeting of the 
fron and. Steel Institute—Wednesday, October 1st, morning 
session ; Thursday, October 2nd, morning session ; Friday, October 
3rd, morning session; Saturday, October 4th, Philadelphia ; 
Monday, October 6th, Philadelphia; ‘Tuesday, October 7th, 
Lebanon and Harrisburg; Wednesday, October 8th, Johnstown 
and Altoona; Thursday, October 9th; Friday, October 10th; 


| Saturday, October 11th; Sunday, October 12th, Pittsburgh, in- 


cluding two International sessions ; Monday, October13th; Tuesday, 
October 14th, Chicago. At Chicago the party will divide into 
two groups, one—the Northern, going to Lake Superior, and the 
other to the South. Northern trip:—Wednesday, October 15th, 
Chapin Mine and plant ; Thursday, October 16th, Gogebic Iron 
Range ; Friday and Saturday, October 17th and 18th, Lake Supe- 
rior Copper Mines, f-om Houghton ; Monday and Tuesday, October 
20th om 4 2lst, mines of Marquette Range ; Wednesday, October 
22nd, Sault Sainte Marie Canal and Locks ; Thursday, October 23rd, 
en route to Niagara ; Friday, October 24th, Niagara Falls ; Satur- 
day, October 25th, New York. Those of this party who desire will be 
conveyed to Washington and return. mat trip :—Leave 
Chicago Tuesday night, October 14th, arrive Birmingham, Ala., 
late het gg October 15th—Thursday, October 16th, Friday, 
October 17th, Birmingham, Ala.; Saturday, October 18th, Shelby, 
Ala., and Anniston, Ala.; Sunday, October 19th, Lookout Moun- 
tain; Monday, October 20th, Chattanooga; Tuesday, October 21st, 
Middlesborough, Ky., and Knoxville, Tenn.; Wednesday, October 
22nd, the Pocahontas Coalfield ; Thursday, October 23rd, Roanoke, 
Va.; Friday, October 24th, Luray Cave; Saturday, October 25th, 
Washington ; Sunday, October 26th, Washington; Monday, Octo- 
ber 27th, New York. Those of this party who so desire will be 
cohveyedsto Niagara Falls, returning to New York, Wednesday, 





October 29th. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE chief event of the week has been the temporary 

which has been come to in the matter of ironworkers’ waves 

I mentioned in the issue of May 30th, the employers’ sect) As 

the Midland Iron and Steel Trade Wages Board have sy web 

an alteration of the wages’ basis as an experiment tora - 
months, by reducing the sliding scale premium from 1s ry 
to ls. The operatives’ section of the rd have been lately 

consulting the men upon the matter, and a further meetin, p 

the Board was held this week to receive the men’s reply 3 “ 

° : Pi ie eply. ‘This 
was to the effect that the operatives could not see their way t 
accept the proposals of the masters. They were, however willing 
to meet them halfway by agreeing to a suspension of the premine 
for two months, wages remaining during that period 9s, 6q se 
ton of iron puddled. This practically means that the men pad 
willing to accept a reduction of 3d. per ton for the next cme 
months. This concession is 6d. less than the masters had hoped 
for, and to that extent will leave them still handicapped in com. 
petition with the North of England. At the same time, with 
business as it is at present in the Midlands, they are only too glac 

Y too glad 
to get what they can. 

The concession has already had a good effect, preparations being 
made for a re-start at some works which have recently been idle, it 
comes also at an opportune time, since some new orders have just 
arrived for sheets and other descriptions, and the conse- 
quence is that manufacturers are now able to execute them more 
remuneratively than they otherwise would be. The simultaneous 
occurrence of these two circumstances is affording employment for 
a number of men who have lately been without occupations, At 
one establishment in this district, for example, which has fourteen 
forges, the majority of these have been idle for about four months 
~ whi'e the others have been standing for several weeks, 

uring the last few days, however, preparations have been made 
for an immediate re-start—a circumstance which has afforded con. 
siderable satisfaction to the ironworkers of the locality, 

One or two of the leading list houses remain very actively ep. 
gaged upon Government work of high-class quality. This is’ not. 
ably the case at the Earl of Dudley’s Round Oak Works, where 
cable bars and some other descriptions of iron are being turned out 
in considerable quantities. The standard price for marked bars js 
£9, with the usual 12s, 6d. extra for the L.W.R.O. brand at these 
works, 

Common bars have not maintained their position. They have 
indeed, come down very considerably, ‘hey can now be obtained 
at from 40s, to 50s, below marked sorts. 

The galvanised sheet trade remains quiet, though one or two 
orders have been received from South: America and Australia, 
There is, however, great depression generally in this branch of 
industry, and quotations are very weak and irregular. 

For black sheets there is, under the circumstances last named, 
of course very little demand for galvanising purposes, but working- 
up qualities are in fair demand. The sheet makers have held a 
meeting recently to consider the position, and have decided for the 
present not to alter the official quotation of £8 10s. for singles, £9 
tor doubles, and £10 for triples. These figures, however, cannot be 
said to represent the prices at which actual transactions take 
place. 

Hoops are in somewhat slow demand at the figures of £7 10s., to 
which they have lately been reduced ; and strip is also rather quiet, 
at the recently declared quotation of £7 2s, 6d. 

In the pig iron trade a large number of furnaces remain out of 
blast, and others on part time. Staffordshire cinder sorts are about 
40s., and part-mines about 47s, 6d.; Northampton and Derbyshires 
being obtainable at from this last figure to 50s. 

Iron and steel makers of this district are hoping that though 
prices have not yet touched bottom they soon will, so that an 
upward movement may once more begin. Meanwhile they note 
with satisfaction that the recently issued Board of Trade returns 
present a somewhat more encouraging record. ‘The country’s 
exports of metals and articles manufactured therefrom—excluding 
machinery—again show an increase—4£657,642—making the total 
increase for the five months £2,590,551, the corresponding figures 
for machinery and millwork, being an increase of £306,511 for the 
month of May, and of £775,335 for the tive months then ended. 

The quantity of iron and steel exported in May was 422,080 
tons, an increase of 42,963 tons, or 11 per cent. more than in the 
corresponding month of last year, when the total was 379,117 tons. 
The increase in the value of the exports was £551,948, or over 
21 per cent., the total being £3,131,533, as against £2,579,585 in 
May, 1889. For the five months there was an increase of 14,369 
tons in quantity, and of £1,732,516 in value. In pig and puddled 
there is an increase of £161,535, or over 68 per cent., while railroad 
advanced £234,768, or 45°8 per cent. Cast and wrought advanced 
£140,127, or 31 percent. On the other hand, bar and angle iron 
declined £29,949, or nearly 19 per cent., and hoops and sheets 
£34,425, or about 10 per cent. There is also an increase in un- 
wrought steel and in tin-plates of £14,873, or over 2 per cent., but 
a decrease of £7249, or between 1 and 2 per cent, in tin unwrought. 

Bills to confirm certain Provisional Orders of the Board of Trade 
under the Electric Lighting Acts of 1882 and 1888, relating to, 
among other places, Malvern, Walsall, Wolverhampton, and 
Worcester, came this week before Mr. Campion, the examiner into 
Standing Order proofs, who, baving heard the formal evidence, 
declared the Standing Orders applicable duly complied with, and 
ordered the Bills to be reported for second reading. 

Ata special meeting on Tuesday of the Brass and Copper-wire 
Association, at which fourteen firms were represented, it was 
resolved, after some discussion as to the present position of the 
copper and spelter market, to advance prices, and the following 
were fixed as the present list prices by those present :—Brass wire, 
to No. 20, 7jd. per Ib.; copper wire to No. 20, 9d. per Ib. 
brass pin wire, to 204, 72s. per cwt.; rolled brass, to 18in. 
wide, 7d. per lb.; brass sheets, 48 by 24 by 8lb., 84d. per 
lb.; circles, 1d. perlb. extra; polishing, 6in. and wider, to 
25 w.g., ld. per Ib. extra; brased brass tubes, 9}d. per lb. 
basis : brased copper tubes, 9fd. per lb. basis. 


arrangement 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Menchester.—There is perhaps a somewhat better feeling in the 
iron trade, and business is not quite so difficult as it has been of 
late, but it can scarcely be said that any real pe ey rye has 
been established, and there is still a prevalent belief that prices 
have not yet touched their lowest point. At any rate, this would 
seem to be evident from the fact that where there is any business 
to be done for forward delivery there are sellers prepared to quote 
for it at under current rates, in the expectation that by the time 
the iron is required they will be able to cover at prices sufficiently 
below those now ruling to leave them a profit on the transaction. 
The feeling all through is still one of want of confidence in the 
future, and there seems to be nothing in the immediate outlook 
likely to place the market on a really satisfactory footing. 

ne Manchester Iron Exchange on Tuesday was fairly well 
attended, and, if anything, rather more inquiry was reported, but 
business generally remains in a very pee re condition, and 
consumers still buy only to cover merest hand-to-mouth require- 
ments, The upward movement in the warrant market during 
the past few days has, of course, tended in some measure to give a 
stronger tone to the market here, and where buyers have actual 
orders to give out, there is, perhaps, less hesitation about placing 
them; but the business done all through is only very limited in 
weight, and is still only practicable at extremely low prices. For 
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: neashire makers still quote nominally about 50s. to 

irregular te forge and foundry qualities delivered equal to 

vraachester, but they are undersold by district brands, and would 

Mot entertain offers from buyers with actual orders to give out. 
hire iron varies considerably, some makers still holding 


Lincolns : : 
=. 6d. and 58s. 6d. as their quotations for forge and foundry 
Raich ang Others are pay os sellers at 55s, 6d. to 56s, 6d., 


‘ business has been done, quite 1s, under these prices 

Mi oan pore and in some instances makers have been willing to 

« ¢ still lower to effect sales. In Derbyshire iron there is really 
wien doing in this market, and prices are altogether 

oA inal, but there would be no difficulty in buying good foundry 

nontities at about 52s. 6d., and inferior descriptions at under 50s., 

s 94 per cent., delivered here. Outside brands are naturally 

her firmer, owing to the advance in warrants, and the cheapest 

jrons could not be bought at quite such low figures as sellers 
would have readily accepted last week. Eglinton is not quoted 

der about 54s, 6d., wit! 60s. about the minimum for Gle’ arnock 
oi whilst good-named foundry brands of Middles- 
delivered here, 

brough cannot be bought from makers at under about 49s, 10d. to 

50s, 4d., net cash, delivered equal to Manchester, and truck irons 
are scarcely obtainable at more than 6d. under these figures. 

For manufactured iron there has been rather more inquiry 
coming forward, but to secure business prices have to be cut 
excessively low, and merchants are underselling freely where there 
are any orders to t. Lancashire bars can be readily bought 
at about £6 10s., and North Staffordshire bars at £7, or even less, 
delivered in the Manchester district. Local made hoops have been 
bought at as low as £6 10s., but the average quotation is about 
£6 12s, 6d., and for sheets, £8 to £8 10s. per ton delivered, 

The steel trade remains quiet in all departments, very little 
business being done either in raw or manufactured material. 
Very few transactions are reported in hematites, and current 
market rates can only be quoted nominally at about 62s, 6d. to 
65s., less 24, for good foundry qualities delivered in the Manchester 
district. There is still little or no buying going on in steel plates, 
consumers in most cases being well covered for present require- 
ments, and preferring to work on with current contracts before 
placing out further orders. Nominally the leading makers still 
quote on the basis of £9 per ton for boiler plates delivered to 
consumers in the neighbourhood of Manchester, but would readily 
entertain actual specifications on the basis of £8 15s., whilst 
merchants are selling at £8 10s. per ton delivered. 

In the metal market prices still tend upwards, and manufacturers 
are cautious about quoting for business at current rates. The 
advance in prices, however, seems to check business, and is certainly 
mcre due to the upward movement in raw material than to any 
actually increased buying that has been going on. 

In some branches of engineering a very fair amount of new work 
is coming forward. This is particularly the case in connection with 
railway requirements. Local railway extensions are ing a con- 
‘iderable weight of heavy structural work for girders and bridges 
to be placed upon the market, but this is being competed for at 
very low figures. As regards rolling stock, carriage builders report 
that there is a good deal of new work coming forward, and in some 
instances they have orders either in hand or in prospect that will 
keep them fully employed well into next year. Special machine 
tool makers report a iderable ber of inquiries in the 
market, and generally they are securing work quite sufficient to 
keep them busy for some time to come. In fact, the leading firms 
here and there have been unable to entertain a good deal of new 
business, owing to their inability to promise anything like early 
delivery. Boilermakers are also still getting a very fair weight of 
new work, and do not seem likely to experience any slackness fora 
considerable period ahead. In generul engineering, however, there 
isa decided quietening down, and as regards the branches of 
industry connected with shipbuilding there is also a complete cessa- 
tion of new work coming forward, 

I hear that a company is being formed with the object of work- 
ing the patent taken out for welding by electricity. A plant of 
this description has already been in operation at the works of the 
London and North-Western Railway Company for the past twelve 
months, and other works in this district are anxious to introduce 
this improved method of welding, which seems likely to effect quite 
a revolution in various branches of manufacture. 

At the closing sessional meeting of the Manchester Geological 
Society, held on Tuesday, Mr. William Watts, F.G.S., read several 
interesting communications. One of these had reference to the 
presence of {nitrogen gas in the Shrinesdale Tunnel, where the 
miners had been troubled witha considerable outburst of the gas 
from the fissures of the rock. The gas escaped in such quantities 
from the roof, sides, and floor, as to extinguish a candle 18in. 
away from the fissure, whilst it had made the men sick and dizzy, 
and semi-paralysed their limbs, Very efficient ventilation and 
stopping the openings with coal had been uisite to restore the 
atmosphere fit for the men to breathe. This phenomenon Mr. 
Watts observed was inexplicable, except on the hypothesis that the 
fissures in the rock communicated with some disused coiliery work- 
ings in the neighbourhood. The blowers continued with slightly 
diminished force for months, and behaved in the same manner all 
the time. The gas had been analysed, and found to contain 
nitrogen, 92 vols. ; oxygen, 8 vols.; with a trace of carbonic acid. 
Mr. Watts also read a short paper on the “‘ Use of Carbonite as an 
Explosive.” At the request of the manufacturers Mr. Watts had 
made experiments with this material, and in giving the results, 
stated that it was an explosive which would be useful in fiery and 
ill-ventilated mines as a substitute for gunpowder, but it was not 
supplied in a form to be very readily manipulated, which was a 
considerable disadvantage in connection with its use in mines. 
He suggested that it should be made up in cartridges instead of 
being supplied as a loose powder. 

In the coal trade there is only a very quiet demand for all 
descriptions of fuel, with a want of firmness in prices, especially 
for round coals, sellers being ready with concessions upon list rates 
to effect sales in anything like quantity for prompt delivery. At 
the pit mouth best coals average 11s. 6d.; second qualities, 10s. to 

6d.; common house coals, 9s. to 9s. 6d.; steam and forge coals, 
8s, 9d. to 9s, 3d.; good qualities of burgy, 8s. to 8s, 6d.; best 
slack, 7s. 6d.; and ordinary descriptions, 6s. 6d, to 7s. per ton. 

For shipment there has been a rather more active demand, but 
steam coal delivered at the ports on the Mersey does not average 
more than 10s. per ton. 

For coke there is only a limited inquiry, with prices steadily 
easing down, best local-made foundry cokes not fetching more 
than 18s. to 19s., and common cokes 14s, to 15s, per ton at the 
ovens, 

Barvow-in-Furness.—There is less life again to notice in the 
hematite pig iron trade, which is very quiet on all hands. The 
demand on home and on foreign account is comparatively small, 
and the prospect of new business is not assuring. There are not 
many transactions to note in makers’ iron, and the trade is 
generally confined to business in hematite warrants. The clearance 
of hematite warrants is still going steadily on. This week stocks 
have been reduced 5632 tons, while from the beginning of the year 
the reduction is shown to be 77,865 tons, leaving the aggregate 
stocks in hand 302,779 tons. It is intended that these stocks shall 
be still further largely reduced before the make of pig iron is in 
any Way increased, and makers are all the more anxious that these 
stocks should be cleared while prices are low. The business done 
im warrants during the week has ranged from 49s. 4d. to 50s. 4d., 
and is thus 2s, 2d. per ton below the figures quoted last week. 
Makers’ prices show considerable variation. ey are given at 
51s, 54s. 6d., and up to 57s. 6d. per ton net f.o.b. for parcels of 
Bessemer qualities in mixed Nos. 

The steel trade is in a quieter mood. The demand for all 
descriptions of steel shows less life. Rails are perhaps as firm as 
anything ; but heavy sections are quoted as low as £4 10s. per ton, 
aa up to £5, net, f.o.b., while light rails, which are in limited 
ne, are at £6, and colliery sections at £7 perton. There isa 
ar inquiry for steel shipbuilding material; but next to no new 











business is doing. £6 17s. 6d. to £7 per ton is the average value 
of plates, and £6 7s. 6d. to £6 10s. the price of angles. Tin bars, 
hoops, slabs, billets, and tin-plate bars are all in quiet inquiry. 
There is, generally speaking, a reduction of something like 10 per 
o* on the output of B and Si Martin qualities of 
steel, 

Shipping is quieter. During the week 18,702 tons of pig iron 
and steel rails have been shipped, compared with 18,147 tons in 
the corresponding week of last year. Up to date this year, the 
hip ts have a ted to 474,565 tons; and in the correspond- 
ing period of the previous year they were 483,704 tons, a decrease 
of 9139 tons. 

There is nothing new to note in shipbuilding and engineering, 
but rapid progress is being made with all the work in hand, 

Iron ore shows a weaker tone, with prices at 9s, 6d. to 11s. for 
ordinary qualities net at mines, 

Coal and coke easier. Coke is now quoted at 20s, to 21s, per ton 
delivered at works here. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Board of Trade returns, so far as they affect Sheffield, are 
not quite so satisfactory as they appear to be on the surface. 
Although the exports of cutlery and hardware have only slightly 
decreased—from £250,195 in May of 1889 to £248,987 last month— 
there is an exceptional increase to the United States, the continu- 
ance of which cannot be looked for. Firms are apprebensive 
of the new Tariff Bill being confirmed by the Senate, and as 
in that case the cutlery trade with the States would be seriously 
curtailed, if not closed—with the exception of articles de /uxe—there 
is eagerness to make deliveries and replenish stocks before the mea- 
sure comes into effect. The value of cutlery and hardware sent into 
the States last month was £40,297, against £31,934 for May of 
1889; but there is no corresponding increase for the five completed 
months of the year, the total for 1889 having been £174,912, 

yainst £162,207 for the period from January Ist to May 31st of 
1890. The other markets showing an increase are Holland, 
Foreign West Indies, Brazil, British Possessions in South Africa, 
and British East Indies. The Australian market has been most 
disappointing for a long time, and May affords no change for the 
better, the value having fallen from £51,104 in May of last year to 
£40,624 last month. For the five months the ‘‘ drop” was serious 
—from £251,819 to £193,769. The most promising market is the 
British Possessions in South Africa, where the exports last month 
were £15,920, against £10,717 for May of last year. 

In another item which particularly interests this district—un- 
wrought steel—the tendency is towards improvement... The value 
of exports on the month was £181,030, against £147,192 for 
May of the previous year; and the figures for the five months, 
£832,966, against £643,043. The principal market has been 
the United States, which shows an advance of £11,000 on the 
month, and of £23,000 on the five completed months. The 
greatest increase, however, is exhibited by Germany—from £12,193 
to £23,573, and, for the five months, from £55,215 to £151,869. 
Holland has also increased from £12,610 to £20,112, and, on the 
five months, from £54,749 to £87,530. France, though not to the 
same extent, shows more business. These figures confirm the point 
to which attention has repeatedly been drawn, that the world is 
gradually diminishing the demand for cur finished wares, and 
steadily increasing the call for raw material. That raw material 
is manufactured into goods which compete with us in the Colonial 
and foreign markets, and even in our own. The great increase in 
pig iron exports is another proof of the change—not a pleasant one 
—which has come over the business situation. 

Iron is rather firmer, if anything, in the North, and‘a corre- 
sponding improvement is anticipated here; but buyers still hold 
off in the expectation that. values have not yet touched bottom, 

Messrs, Jones and Wilcock, of Rotherham, are engaged in some 
important work in cotton ties, which, if the present proposals 
before the American Senate are passed into law, will become one 
of our lost trades. The poem is to raise the duty from £2 10s, 
to £7 per ton, which will kill the business. 

The Ebbw Vale Steel, Coal, and Iron Company has declared a 
dividend of 7s. per share, equal to 1} per cent. The last dividend 
was in 1883, pot was 1} per cent. 

The summer meeting of the Mechanical Engineers is to be held 
in Sheffield next month. An influential local committee is headed 
by the Mayor—Alderman J. B, Jackson—with the Master Cutler 
— Mr. S. G. Richardson—as vice-chairman. Mr. Robert A. 
Hadfield-— Hadfield Steel Foundry Company—is honorary trea- 
surer, and Professor William Ripper and Mr. R. Heber Radford 
are honorary secretaries. The President for the year is Mr. 
Joseph Tomlinson, the engineer of the Metropolitan Railway 
Company. It is expected that the Sheffield meeting will be a 
most successful one, over 300 members having already intimated 
their intention of being present. They are to arrive on Monday, 
July 28th. On Tuesday, July 29th, the Mayor, the Master Cutler, 
and the other members of the local committee will receive the 
President—Mr. Tomlinson—and the Council and members of the 
Institution in Firth College. The reading and discussion of papers 
will follow. In the afternoon various works will be visited. The 
Institution dinner takes place in the evening. On Wednesday, 
July 30th, further papers will be read and discussed, the inspection 
of collieries and works being continued in the afternoon. A con- 
versazione will be held in the evening. Thursday is to be devoted 
to excursions. Among the places of interest to be visited will be 
the Corporation Waterworks, the Aldwark Main Colliery—John 
Brown and Co.—the Parkgate Ironworks, the Yorkshire Engine 
Works, and the Nunnery Colliery. The excursions will be to 
Chatsworth, Welbeck Abbey, and Clumber, the seats of the Dukes 
of Devonshire, Portland, and Newcastle. It is twenty-nine years 
since the Institution visited Sheffield. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade was in an exceedingly inanimate 
condition throughout last week. On Monday, however, a welcome 
change took place, and the downward tendency of prices received 
a decided check. At the market held on Tuesday the improved 
tone was still more noticeable. Consumers were eager to buy ; 
and an advance in prices was obtained. The lowest figure at which 
No. 3 g.m.b. was sold last week was 40s. 14d. per ton. On Tuesday 
sales were soon effected at 41s. to 41s. 3d., and before the market 
closed 41s. 6d. was obtained. Enquiries have suddenly become 
more numerous than for a long time past. Some buyers have 
evidently come to the conclusion that the lowest prices have at 
last been reached, and think the time has arrived for making up 
stocks, and even for buying ahead. Makers, in some cases, are 
willing to accept 41s. 6d. per ton for prompt delivery, but in others 
they quote 42s., and will not take less, 

There is but little business proceeding in warrants. Last week 
their value was about 39s, 11d. per ton, but on Tuesday 41s. was 
the minimum price, and some holders asked more. 

The stock of pig iron held by Connal and Co. at their Middles- 
brough store on Monday night was 100,237 tons, which represents 
a reduction of 2715 tons during the week. In Glasgow their stock 
decreased 8519 tons. 

Pig iron shipments have this month been very satisfactory. 
Between the Ist and 9th inst. inclusive 22,728 tons were sent away, 
against 17,392 tons in the corresponding portion of May. 

There is little or no change in the finished iron trade, though 
makers report that there is more inquiry. The prices quoted at 
Tuesday's market were as follows :—Ship plates, £5 7s. 6d.; angles, 
£5 5s.; and common bars, £5 12s. 6d.; all free on trucks at makers’ 
works, less 24 per cent. discount. 





Light rails realise at present about £5 per ton, and are in some- 
what better demand. Steel ship plates are quoted at £6 10s., and 
steel angles at £6 5s. per ton. 

If there has been a slight upward reaction in the pig iron trade 
during the last few days it has certainly not proceeded from any 
revival in shipbuilding. Competition for orders is becoming 
keener every day, and new ships will now be undertaken at prices 
very little, if any, above those which prevailed two years ago. 
The price current for cargo steamers may be said to be £7 10s. per 
ton of carrying capacity. Last autumn £10 per ton, or one-third 
more, was asked, and in some few cases paid. All builders who 
have taken orders during the last five months at prices which 
seemed ruinous at the moment, are now congratulating themselves. 
This is especially the case if they had the courage to postpone the 
—— of their materials, these having in every case fallen in 
value. 

Freights, which form the basis of so many Northern industries, 
are still in a depressed condition. It is certain that shipowning no 
longer pays, except in exceptional cases. Steamers of inconvenient 
form or build, or with old-fashioned machinery, are no longer able 
to earn a profit. It is said that some twenty or more of this kind 
are already laid up in the ports between the Tyne and the Tees 
inclusive, and the number is being daily augmented. _In most 
ocean routes, freights have nearly reached the figures pre- 
valent in 1885 and 1886, and that without the same advan- 
tage in the way of cheap fuel and labour. Some shbip- 
owners are clamouring loudly for an organisation of their order 
which shall be strong and united pees. to contend successfully 
with the trades unions into which seafaring men are now so largely 
combined. A few of the more sanguine believe that freights can 
be forced up by this means, although all past experience points in 
an opposite direction. It is clear that relief to shipowners is 
greatly needed if the value of shipping property is to be prevented 
from sinking to a very low level, at relief is not, however, 
likely to come from any source in the near future, except increased 
economy. Lower insurance premiums come naturally with lower 
values ; so do cheaper fuel and stores. But lower wages cannot be 
expected until vessels are laid up even more largely than at 
present, and the supply of ships’ crews becomes obviously in 
excess of the demand. 

The strike of steel-melters at the Consett Ironworks, the object 
of which was to force two non-union men to join the union, 
terminated by one of them leaving, and the other one yielding to 
the pressure put upon him by his fellow-workmen. All concerned 
were glad to see an end to the stoppage of a large industry, and 
the heavy loss which was accruing daily. Still it was a matter of 
regret to many that a piece of intolerance akin to that of bygone 
ages should have been to a great extent successful. The general 
manager of another large works in the North has received a formal 
notice that two of his labourers are not members of the same union 
as the rest of their comrades ; that the latter are displeased thereat, 
and that unless some steps are taken to satisfy their wishes, a strike 
will probably take place. This, the signers of the letter profess, 
they would like to avoid if possible. 

The extraordinary increase in the receipts of the North Eastern 
Railway during Whitsun week, as compared with the corresponding 
week of 1889, has been succeeded by an unaccountable decrease. 
Last week, passenger receipts were less by £617, minerals by £708, 
cattle by £2836, and dock dues by £275, total decrease £4436. 
Nor is this due to comparison with a holiday week. It will be 
interesting to see what will be the returns of the present week, 
which corresponds with Whitsun week in last year. 

Coke suitable for blast furnace operations may now be bought at 
14s. per ton delivered at Middlesbrough. Last autumn it was just 
double the price, and even then difficult to obtain. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was strong in the early part of the 
week. Reports of a favourable nature from the United States, 
together with the decided upward turn in the metal market, exer- 
cised a stimulating influence, and the prices of warrants had a 
smart improvement. Heavy selling afterwards depressed the quo- 
tations, but there is still a somewhat more hopeful tone in the 
market. : 

The past week’s pig iron shipments amounted to 9466 tons, 
against 6237 tons in the corresponding week of last year. Canada 
took 815 tons, Germany 920, China and Japan 810, Italy 720, 
United States 300, Holland 250, India 190, France 176, Australia 
175, Spain and Portugal 140, and other countries 315; the quantity 
sent coastwise being 4625 tons, compared with 2920 tons in the 
same week of 1889, 

There is comparatively little alteration this week in the prices 
of makers’ pigs. Calder, f.o.b. at Glasgow, per ton, No. 1 is 
quoted at 67s.; No. 3, 56s. 6d.; Coltness, 64s. 6d. and 58s.; 
Langloan, 63s. 6d. and 57s. 6d.; Summerlee, 61s. 6d. and 57s. 6d.; 
Gartsherrie, 60s. 6d. and 56s. 6d.; Clyde, 61s. 6d. and 54s. 6d.; 
Carnbroe, 45s. 9d. and 45s, 3d.; Monkland, 45s. 3d. and 45s.; 
Govan, 45s. and 45s.; Glengarnock, at Ardrossan, 61s. 6d. and 
54s. 6d.; Dalmellington, 51s, 6d. and 5ls.; Eglinton, 47s. and 
46s. 6d.; Shotts, at Leith, 63s. and 57s, 6d.; Carron at Grange- 
mouth,67s. and 57s. 

A limited liability company has been formed, with the title of the 
Calderbank Steel and Coal Company, with the object of erecting a 
first-class stee] works on the site formerly occupied by the iron- 
works of the Monkland Iron Company at Calderbank, near Airdrie, 
and also to take over the mineral leases lately held by the latter 
company. The promoters are prominently connected with the 
Scottish iron trade. 

The hematite ore trade continues active, and a large number of 
steamers have been chartered within the last few days to bring 
additional cargoes from Bilbao to the Clyde. The imports during 
May amounted to 42,766 tons, as compared with 40,198 in the 
same month of last year, and 34,859 in May, 1888. In the course 
of the five months ending with May, the arrivals reached the large 
total of 219,519 tons, against 190,546 in the corresponding period 
of last year, and 182,418 in 1888, 

The manufacture of hematite pigs continues upon almost as large 
a scale as ever, but there is a scarcity of forward orders, and a 
rather serious decline of about 3s. a ton took place in the price of 
hematite warrants in Glasgow last week. There was an impression 
that this iron was too high in relation to the price of ordinary 
pigs, and, taking advantage of this feeling, operators were success- 
ful in depressing the figures to the extent stated. With the 
better tone of the market this week some recovery has taken place, 
but only in proportion to the rise in Scotch warrants. 

The past week’s shipments of iron and steel manufactured goods 
from Glasgow embraced machinery, £22,500; sewing machines, 
£14,064 ; steel goods, £9230; and iron manufactures, £46,700, the 
latter including sleepers, &c., worth £11,330, despatched to 
Bombay. 

A somewhat improved tone has characterised the malleable iron 
department, due partly to the upward turn which occurred in the 
pig iron prices early in the week. There has been more disposition 
on the part of merchants to place orders, and this has been parti- 
cularly noticeable as regards unbranded iron, large quantities of 
which are wanted for the East. The prices offered for this iron 
have hitherto been very low, only being slightly over £5 per ton 
net, but within the last few days merchants have been showing a 
disposition to come near the views of makers, while the latter in 
their turn have been able to relax a little owing to the lower prices 
at which coals can now be obtained. In the case of common bars 
there is practically no change from the quotations given last week, 
but there has been a reduction of 5s. a ton in iron sheets, which 
are now quoted at £8 5s., less 5 per cent. discount. Merchants 
report that the country term trade has turned out very well, and 
that consumers have been coming forward with good orders. 

In the steel trade no improvement can be noted in the demand, 
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The few orders in the market are being. picked up by firms that 
have comparatively little work on hand, at prices considerably 
below those quoted by houses that are busier. But even in the 
case of the latter the quétations are about 5s, a ton lower than 
they were a week or ten days ago. Angles are at £6 10s., ship- 
plates £7 5s. to £7 10s., boiler-plates £8 5s. to £8 10s., and bars 
about £7 10s., all less 5 per cent. discount for delivery in the 
Glasgow district. It is feared that some of the steelmakers are 
about to have serious trouble with their workmen on the question 
of 

There has been rather more inquiry for main coals for shipment 
from Glasgow; but the prices, however, are easier, and there has 
also been a decline in the prices of splint and of steam coals. The 
higher qualities of the latter have been maintained firm until now; 
but rates have at length given way, owing to the dulness that has 
overtaken the steam department of the freight market. The 
better qualities of household coals have been comparatively steady 
in price, in consequence of the brisk demand for shipment to 
Baltic ports. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


As I anticipated, the shares of Penrhiwceiber have all been 
taken up. This will push forward another large colliery enter- 
prise, I fully expect. 

Most of the iron and steel shares are looking up. Ebbw Vale 
has touched 7}; Rhymney is at 2}. The new dividend of 24 per 
cent. will still further brighten prospects. This makes 3 per cent. 
for the year. In the matter of the steel trade there is not much to 
report of an encouraging nature, rather thecontrary. The market 
is falling, pig iron is being stocked, and generally quotations are 
lower. is will be seen from those announced at Swansea 
Exchange this week. Pig, Glasgow, left off at 44s. 64d., after 
touching 44s. 10d. Middlesbrough No. 3, 41s. 24d.; hematite, 
50s. 7}d.; steel rails, heavy sections, £4 15s. to £5, showing a drop 
of 10s.; light, £6 to £6 5s.; steel sheets, £8 10s. to £910s. The 
fall in these is almost as marked as in that of tin bar. Sheet 
iron, £7 10s. to £8. This again shows a decline.. Bessemer 
blooms, £5 2s. 6d.; bars, £5 10s.; Siemens, £5 17s. 6d.; Welsh 
bars, £6 to £6 2s. 6d. 

The ironmasters are still engaged in fashioning the sliding scale 
for the ironworkers. On Tuesday there was an adjourned meeting 
held at Abergavenny, as being a midway locality, and favourable 
for the works of Ebbw Vale, Blaenavon, and Tredegar. Messrs. 
Martin, of Dowlais, Evans, of Cyfarthfa, and others were present, 
but proceedings were private. 

This week a blast furnace was re-started at Briton Ferry for 
hematite pig iron. 

I visited the new Dowlais works at Cardiff, a few days ago, and 
though impressed with their magnitude and the excellence of the 
arrangements, am satisfied that a start cannot be effected just yet, 
and there is not much need for hurry until the rush for copper 
changes again to pig. I hear that an important ironworks in the 
district is likely to be closed for a time. 

Another reason for delay in starting the new Dowlais Works, 
Cardiff, is given by the condition of the shipping trade. This has 
been rather overdone of late, and if vessels are being laid up in the 
North over the slack times of house coal, it is not likely to prompt 
hipbuilding here. Freights have dropped greatly in some cases, 
yet the steam coal trade continues buoyant, and exports from 
Cardiff have again been large. Penarth is showing a better condi- 
tion. Last week the shipments amounted to 30,000 tons. This is 
a gratifying change. Swansea showed a falling-off in coal exports, 
due principally to the monthly holiday. Taking a general view, 
there is no falling-off yet in the coal trade, and in some cases even 
advanced prices have been obtained. This week quotations are :— 
Best steam, lis. to 15s. 6d.; seconds, 14s. to 14s. 3d.; Monmouth- 
shire, 13s. 6d. to 14s.; small, 9s. 6d. House coal during the last 
week or two has been firm. Best Rhondda is still at 14s. to 
14s. 3d., and best small is selling at 11s. 9d. to 12s. Though a few 
forebodings may be heard in Cardiff, yet, on the whole, there is 
not much to complain about, and books are fuller than is usually 
the case at this time of the year. 

Mr. Penn, manager of the Chain and Anchor Works, Pontypridd, 
died last week. 

I am favoured with the coal returns for May, and find they are 
as follows :—Cardiff exported 823,363 tons to foreign destinations, 
and 113,435 coastwise; Newport, 175,857 tons foreign, and 60,053 
tons coastwise ; Swansea, 97,168 tons foreign, and 42,744 tons 
coastwise ; and Lianelly, 8616 tons foreign, and 7823 tons coastwise. 
Cardiff showed a marked increase, Newport ab. * an average, and 
Swansea and Llanelly an increase. 

In iron and steel Newport exceeded the tota!s of the whole dis- 
trict put together. During May it exported close upon 26,000 tons, 
while Cardiff sent away only 6327 tons, Swansea 884 tons, and 
Lianelly 670 tons. 

In patent fuel Swansea took the lead with 37,470 tons, Cardiff 
following with 13,615 tons, and Newport with 4882 tons. The 
whole coke export from the district was under 9000 tons. 

The Bristol Wagon Works declare a dividend of 5 per cent. on 
the half year, making 8 per cent. for the year. 

The tin-plate trade shows a good front. Shipments at Swansea 
last week beat the record. ey totalled up 86,905 boxes, while 
the quantity brought into stock was 61,422 boxes. The market 
was firmer in tone this week than it has been for some time, and in 
several instances efforts were made to put up better prices. All 
will depend upon the degree of modification the Tariff Bill obtains 
for future prospects. Makers say that for years America has been 
making determined efforts to rival the tin-plate make of Wales, 
but have not succeeded and are not likely. Prices this week are: 
Cokes, 13s. 3d. to 13s. 6d.; Bessemers, 13s. 6d. to 13s. 9d.; Siemens, 
14s. to 14s. 6d.; charcoal, 18s. 6d. to 21s. 6d. 

Patent fuel is at 14s. 3d. to 14s. 6d.; coke, 19s. 6d. and 22s, 6d.; 
waste improving. 

There is still a degree of labour friction at Swansea, and a strike 
was threatened on Monday by the labourers. The Swansea 
Harbour Trust elected Mr. Strick as clerk this week, and reported 
a satisfactory increase of trade. They also recommended the 
erection of three extra tin-plate sheds. 

Taff Vale stock is firm this week. 

At a colliers’ delegate meeting at Merthyr on Saturday, the 
proposal to have a weekly holiday was opposed unanimously. This 
speaks well for the good common sense of the leaders of the men. 
At another meeting at Pontypridd, a proposal to federate with 
England was postponed. e chief argument with the Welsh 
colliers against the federation is that the English council are 
opposed to sliding scales and arbitration. The eight hours per day 
movement was supported. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


No radical change in any of the branches of the iron industry 
can as yet be reported. There have been fluctuations, slight move- 
ments up or down, but they have been of too little importance, 
and, in most cases, of short duration, to deserve attention. 
Perhaps the most favourable, as well as the most remarkable, 
feature under existing circumstances is that there appears to be 
no despondency anywhere. Labour meetings, conferences, strikes 
are plentiful, but perhaps, owing to their frequency, they have 
ceased to be intimidating. Prince Bismarck, with his eminently 
practical good sense, is stated to have expressed it as his opinion, 
that what is now called “ strike” on the part of the labourers is 
not dangerous—will all come right in due course; but very 


different would be the “strike” of the capital—it would be the 
ruin of all classes, 

Since last report no change has taken place on the Silesian iron 
market. Pig continues in pretty satisfactory demand, while the 
finished iron busi remains in a depressed condition. Bars, 
es. and plates are in weak request. Prices are, for bars, 

. 195 to 207 ; boiler plates, M. 205 to 220; sheets, M. 225 to 242. 
No change is to be noted in ‘the employment of foundries and 
machine factories. For railway material and construction iron- 
work, inland, as well as foreign demand, seems to be good. 

Business on the Austro-Hungarian iron market remains so far 
satisfactory. There is a healthy demand coming forward in almost 
all branches, and the works are, on the whole, remuneratively 
employed. Although buyers are trying their utmost to bring 
about a reduction in price, present notations have as yet been 
firmly maintained by producers as well as dealers. A healthy 
business is being done in inland ores. For bars, girders, and 
sheets sufficient inquiries are coming forward. 

There is no improvement in the unsatisfactory outlook through- 
out all branches of the Belgian iron industry. Orders are melting 
away without fresh ones coming in to replace them. In pig firon 
some rather good contracts have been booked. Athus sold 
about 15,000 t. pig iron at 65f. p.t., for the third quarter. 
Luxemburg foundry No. 5 is quoted at 62f.; in May, 67f. were 
noted. Good forge quality costs 80f. p.t.; bars, for inland and 
abroad, 160f.; girders ditto, 200f. to 270f.; steel rails, 150f. p.t. 
There is a decided retrocession in prices, but to all appearance 
they have as yet not reached the lowest point. We are told the 
blast furnace Company Monceau will from the Ist of June cease 
working its puddling furnaces, and will also put out one blast 
furnace. The Thy-le-Chateau Company has blown out one of 
its furnaces which had been at work for seven years. The same 
is reported concerning another blast furnace company. 

The Belgian coal market continues firm. Whether present high 
prices are favourable to industry, especially iron industry, is 
another question. The prices for coke have, no doubt, received a 
check, Longwy having signed contracts with Westphalian coke 
makers at 20f. per ton. Thus the Belgian producers will lose that 
quantity—about 300,000 tons—for six months. A weakened tone 
is perceptible on the French iron market. In Paris prices have 
decreased of late; for bars and girders, no more than 190f. per 
ton could be got. From several other districts complaints are 
heard of a generally depressed condition in the iron trade ; in the 
Nord this is chiefly attributed to the manipulations of several large 
firms and to the unfavourable influence of foreign competition. 
Current quotations are: For bars, 180f. to 185f.; a 185f. ; 
common plates, 215f.; boiler plates, 255f.; corrugated sheets, 230f. 
In the Haute-Marne district basis price for coke iron is still 200f. 
for No. 2 mixed lots. The foundries are not equally well employed, 
for, while some are in healthy operation, others are existing in a 
hand-to-mouth way. The supply of coke from Germany to a 
Belgian works has caused some uneasiness on the French coal 
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iron makers, and the rapid depletion of stocks has a ie 
some instances, to the extent of 50c. for early be fon ese, a 
numerous schemes in the Southern States looking to the erection 
of blast furnaces. One credible authority states that as man a 
100 companies are attempting organisation with the view of be 
chasing sites upon which to erect blast furnaces in the south an 

A speculative craze is bringing about a rapid advance in land at 
many points. Railroad development is opening up many new 
opportunities. The extent of the mineral resources of the South 
States—much as has been said in regard to them—are in reality 
but little snare aaiahine me, 

Throughout the North-West, a very active condition o s 
reported. Large —— of ore are being bought at Clorveuan 
and ore is coming down from Lake Superior at the rate of 10,000 ta 
15,000 tons per day. The total receipts at all Lake Erie ports foot 
up about 35,000 tons per day. 

A substantial improvement in the crude iron market has taker 
place in all parts of the country. All of the bridge builders rane: 
contracts on hand that will require the balance of the year for 
execution. A great many new mills are projected, and rolli 
mill capacity generally is being increased. ng 

At Pittsburgh, forge iron is selling at 15 dols.; puddle bars at 
27°50 dols.; domestic ferro-manganese, at 85 dols. ; beams and 
channels, 3°10 dols.; mill plates, 2°40 dols. Bessemer steel billets 
are once more advancing, after having touched rock bottom A 
large sale made yesterday at Pittsburgh was at 28°60dols. 

A very active demand is reported for wrought iron pipe at all 
iron centres. A heavy demand for steel rails will, in all proba- 
bility, set in in a few days ; the indications are that four or five 
new enterprises will be begun in July. Galvanised ironworks are 
to be erected at Chattanooga ; quite a number of railroad machine 
shops are projected. A rich — of magnetic ore, showing 
64 per cent. of iron, is being developed near Asheville, North 
Carolina. There isa very urgent fea for rolling mill machinery 
to equip new works now under construction. The development of 
valuable mineral properties in Texas and Colorado is attracting a 
great deal of capital to those States, 











LAUNCHES AND TRIAL TRIPS. 





ON the 7th inst., Messrs, Hall, Russell, and Co., Aberdeen, 
launched a steel screw steamer, 200ft. by 28ft. by 15ft., with triple 
engines of 100-H.P., to the order of the ject hog and Glasgow 
Steam Shipping Company. 

The ocean-going steam tug Isabel, built and engined by Messrs, 
Vosper and Co., marine engineers, Portsmouth, for Messrs, 
Watkins and Co,, London, was launched from the builders’ yard 
on the 5th inst. She is of steel construction, fitted with triple 





market ; otherwise the tone of the coal market is a satisfactory 
one. 

The general oytlook of business in the Rhenish-Westphalian dis- 
trict continues discouraging. Inland ores are very quiet and stocks 
increasing. In the Siegerland roasted steel stone is quoted M. 15 
to 16; raw ditto, M. 11°50 to 30. Luxemburg minette—40 per 
cent.—siands at M. 3°60 and so on, down to 2°60 p.t. at mines. 
There is almost a complete absence of inquiry on the pig iron 
market. Prices have been maintained in most instances, but are 
only nominal, as demand is equal to nothing. As for this 
article a restriction of production can only be carried out to a 
certain extent, the returns for May will most likely show a 
considerable increase of stocks. In some quarters the belief is enter- 
tained that consumers cannot stand out of the market much longer, 
and that they must very soon be compelled to renew expiring 
contracts, with the result that there will then be a substantial 
recovery in prices. Spiegeleisen—10 to 12 p.c. e—is noted 
M. 95; good forge quality No. 1, M. 78; No. 2, M. 76°50; No. 3, 
M. 67; foundry No. 1, M. 82; No. 2, M. 65; basic, M. 68; 
Bessemer, M. 82. Luxemburg forge, 70f. p.t. at works. The 
finished iron trade is dull. In bars there is still only a very limited 
business doing, and makers are showing more anxiety to secure 
specifications. Girders are in a better condition, demand and sale 
being regular and good. With regard to hoops, no change can be 
noted, both as regards price and demand. Plate and sheet mills 
complain of want of orders. The situation of foundries, machine 
and wagon factories leaves, on the whole, little to be desired. At 
a late tendering for railway uirements at Breslau, steel rails 
were offered lowest at M. 160, others ranging at from M. 166 to 
162°50 and 162 p.t. 

The following are the present list prices per ton at works :— 
Good merchant bars, M. 180 to 185; angles, M. 190 to 195; girders, 
M. 150; hoops, M. 190 to 195; bars, in basic and Bessemer, M. 180 
to 185, in some cases M. 190; billets, in basic and Bessemer, 
M. 130 to 140; heavy boiler plates, M. 240; tank ditto, M. 200; 

lates, in basic and Bessemer, M. 205; tank ditto, M. 180; sheets, 

. 225; iron wire rods, common quality, M. 170 to 180; drawn 
wire in iron and steel, M. 190; wire nails, M. 200; rivets, M. 290; 
steel rails, M. 160 to 166; steel sleepers, M. 160 to 165; complete 
sets of wheels and axles, M. 360 to ; axles, M. 250 to 255; steel 
tires, M. 260 to 275; light section rails, M. 155 to 165. 

As the difficulties are accumulating in industry and business, 
more attention is being payed to any economy in production, or 
any facility of transport, which might be of assistance in the 
present sharp race of competition. Inland navigation and the 
canalisation of rivers are, on this account, looked upon with higher 
interest than ever. In the Rhenish-Westphalian iron districts 
especially the canalisation of the Mosel, is urgently called for, as 
being almost a condition sixe qué non to them, Ledeed, the in- 
crease of import and decrease of export of pig iron in first quarter, 
1890, which has been so much commented upon, is attributed in 
those parts chiefly to the difficulties and unfavourable conditions 
imposed on the Rhenish- Westphalian iron industry, through exces- 
sive cost of transport, which renders the uired utilisation of 
minette next to impossible to the Rhenish- Westphalian works, 
while at the same time the French and Belgian works are, at less 
cost, conveniently furnished with the article, and consequently 
able successfully to compete. This serious disadvantage they 
expect would be remedied by lower charges for transport of Lor- 
raine ore being accorded on the completion of the canalisation of 
the Mosel. 

While in finished iron no change of any note is stated to have 
taken place in import and export, the fact of a constant increase 
in import and decrease in export in pig iron is shown by this 
table :— 





1886 LQ. 1887 LQ. 18881L.Q. 1889 LQ. 180. 

tons tons tons tons tons 

Export 303,000 .. 272,000 .. 172,800 .. 189,700 .. 37,7 
Import 169,500 .. 168,700 .. 242,000 .. 352,800 .. 99,800 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 6th, 1890. 


AT the present rate of progress, the output of steel rails for the 
United States for 1890 will be 1,800,000 tons; railroad builders 
will purchase 60,000 tons of rails this month for delivery during 
the third quarter of the year. Sales for the first four months of 
this year were 1,050,000 tons. Several buyers of ferro-manganese 
are now in the market, and quotations range from 75 dols, to 
8: dols. for 80 per cent. There are also large buyers of billets in 


the market, and 29 dols. is the best offer at mill for large lots. 
Pennsylvania forge iron is offered in large blocks at 15°50 dols. to 
16dols.; No. 1 founery, 18dols. to 19dols.; for southern No. 1, 





17 dols. is quoted. 


Heavy deliveries are being made by southern 





ex] engines of 400 indicated horse-power. Her principal 
dimensions are:—Length between perpendiculars S5ft.; beam, 


17ft. 6in.; depth, 10ft. 6in. 


The screw steamer Bendo, built by Messrs. Schlesinger, Davis and 
Co., Wallsend, for Mr. J. Hoult, of Laveen, was tried at sea off the 
Tyne on Monday, and gave very satisfactory results. The steam 
is of the following dimensions:—Length between perpendiculars, 
345ft.; breadth moulded, 42ft. llin.; depth moulded, 24ft. lin.; 
and will carry over 5100 tons when fully laden. She is provided 
with every necessary appliance for easy working and manceuvring, 
and for the speedy and economical loading and discharging of 
cargo. The propelling machinery, supplied by the North-Eastern 
Marine Engineering Company, of Wallsend, is of the triple-expan- 
sion type, with cylinders 25in., 45in., and 64in. in diameter, and 
45in. length of stroke. Everything worked with perfect smvoth- 
ness, and a speed of 104 knots per hour was attained. The Bendo, 
which is the fourth vessel built for the same owners by the Wallsend 
firm, is about to load for Genoa. 


The official trial trip of the s.s. Arundo, built by Messrs. (. 5. 
Swan and Hunter, Wallsend, took place on Friday on the measured 
mile off Whitby, and the result proved highly satisfactory to the 
owners and builders, the average speed attained being, we are 
informed, 11}? knots per hour. The vessel, which is owned by 
Messrs. Hudig and Veder, Rotterdam, is of the following dimen- 
sions :—Length, 275ft. over all; beam, 37ft.; depth moulded, 
19ft. 9in.; and built on Messrs. C. 8. Swan and Hunter's improved 
well-deck type, viz., with full poop, long-raised quarter deck, long 
bridge house amidships, break deck forward, and full topgallant 
forecastle, and has cellular double bottom all fore and aft, and all 
fittings of the latest improved description. The engines have 
cylinders 20in., 33in., 54in. by 39in. stroke, and are by Messrs. 
Alley and McLellan, Glasgow. 


The —— screw steamer Zampa, recently completed by Messrs. 
Edward Withy and Co., Middleton Shipyard, Hartlepool, pro- 
ceeded on her trial trip in Hartlepool Bay on Thursday, the 5th of 
June, 1890. This vessel is a fine type of a modern cargo steamer, 
and has been built for the fleet of to Herskind and Woods, 
West Hartlepool. The steamer is over 300ft. in length, and built 
throughout of Siemens-Martin steel, with a large measurement and 
deadweight capacity, and built to the highest class at Lloyd's. The 
triple expansion engines with boilers have been my by Messrs. 
T. Richardson and Sons, Middleton Ironworks, Hartlepool, and 
have been built under the inspection of Mr. J. R. Fothergill, the 
engineering superintendent of the firm. A mean speed of over 
11} knots was, we are informed, attained, the ship being in light 
condition. The vessel proceeded to Cardiff to load for India. 


The Blyth Shipbuilding Co. launched the Corea on Saturday last, 
a well-decked screw steamer of about 2600 tons, for Messrs. 
Stephens, Mawson, and Goss, of Newport, Mon. This vessel, which 
is a sister ship to the Crimea, recently built for the same owners 
by the Blyth Shipbuilding Co., is built of steel and iron to Lloyd's 
highest class, a has web frames, cellular double bottom for water 
ballast, raised quarter deck, and long bridge extending from after 
end of engine-room to foreside of foremast. ‘The leading dimen- 
sions of the vessel are as follows:—Length, 269ft.; breadth, 
36ft. 6in.; and depth, 19ft. 3in.; and has been built to comply with 
the Board of Trade requirements for carrying grain. The engines 
are of the triple expansion type, and will be fitted by the North- 
Eastern Engineering Co., 0! Wallsend. The company’s new 
graving dock recently ot is at present well engaged, and 
already a number of vessels have been docked. 


The torpedo cruiser Lieutenant Kasarsky, for the Russian 
Government, went on its trial trip at the end of last month from 
the works of Mr. F. Schichau, in Elbing. The cruiser is 58m. long, 
and 7‘5m, wide, with Schichau triple-expansion engines of 3500 indi- 
cated horse-power, and two locomotive boilers of 12 atmos, working 
pressure. e ship had ninety-five tons of coal on board, besides 
the complete war outfit, and, we are informed, she easily fulfilled 
the contract condition, viz., to steam for three hours in succession 
at an average speed of 21 knots per hour. The torpedo boat 
Anakreon, the first of a new class of boats adopted: by the Russian 
Government, 39m. long, and 5m. wide, also, we are informed, 
maintained a speed of 21 knots during a continuous trial of two 
hours’ duration, with all outfit and coals on board. ‘The torpedo 
Eclaireu boat Adler is a new type, similar to those of the Italian 
Admiralty named Aquila and Nibbio, was also tested. It isa twin 
screw boat, 46°5m. long, 5:2m. wide, with two Schichau — 
expansion engines of altogether 2200 indicated horse-power. he 
first trials took place on the measured mile during six runs, in 
order to ascertain the greatest speeds and the number of revolu- 
tions at such speeds, and we are informed that the average came 
to 27°4 knots on the six runs. On the two hours’ run the average 
speed is said to have been 26°55 knots per hour, thus fulfilling the 
conditions of the contract. The Russian Government ses 1 
this torpedo Eclaireu one of the fastest, if not the fastest, existing 
steamers in the world, 
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NEW COMPANIES. 


Tae following companies have just been regis- 
tered :— . * 
Dick, Kerr, and Company, Limited. 
+. company was registered on the 31st ult., 
B pper) ot £160,000, in £5 shares, one-half 
f which are 7 per cent. cumulative preference 
shares, to carry on b 8 as turers of 
railway and tramway appliances, and as iron and 
steel founders and electricians. An unregistered 
ement of 3st ult. between F, Manuelle and 
John Kerr, of the first part; G. Flett, of the 
second part; and G. W. Carr—for the company— 
of the third part, will be adopted. Messrs. 
Manuelle and Kerr are the promoters, and one 
of them is to be managing director. As consider- 
ation for the purchase of a business not specified 
in the articles of association, they are to receive 
£115,000 in cash and shares. he subscribers 


=: Fieve shares. 
? lle, 181, Leadenhall-street, merchant .. 
Yer, 10 J Jdenhall-street, engineer 

G, Flett, 18, Cavendish-road, 8.W., engineer 

J. W. Carr, 54, Norray-road, Putney, cashier .. 
a M. Allison, 20, Lebanon-gardens, Wandsworth, 
Me 9 J. Smith, 22, Relf-road, Peckham Rye, 
1 Leigh, 52, Thurlow-hill, West Dulwich, clerk: 1 





te 


The number of directcrs is not to be less than 
two, nor more than seven; the first are ee 
(General C. E. Webber, C.B., C. Thornton Cayley, 
F. Manuelle, and J. Kerr; qualification, £500 in 
shares. The remuneration of the directors will 
be at the rate of £200 per annum in respect of 
each ordinary director, with £100 additional for 
the chairman. The board will also be entitled to 
10 per cent. of all profits remaining after payment 
of the preference dividend, and providing for the 
reserve fund, and for 7 per cent. dividend on the 
ordinary shares, but the total remuneration is not 
to exceed £5000 per annum. Mr. John Kerr is 
appointed managing director for five years, at a 
salary of £1200 per annum. Solicitors, Messrs. 
Linklater and Co., 2, Bond-court, Walbrook. 





Dunkley’s Patent Wheel and Tire Company, 

imited. 

This company was registered on the 3lst ult., 
with a capital of £10,000, in £5 shares, to acquire 
the patent rights of W. H. Dunkley for ‘‘Im- 

rovements in metallic spoked wheels for peram- 
Cceters, Bath chairs, velocipedes, and other 
vehicles,” and for ‘‘ Improvements in the runs or 
felloes of wheels for bicycles, tricycles, and other 
velocipedes, and for wheel carriages.” The sub- 
scribers are :— 





Shares. 
*S, Saddington, 30, Lime-street, merchant... .. 20 
*J, Thomas, Carnbrook, Manchester, f: 
ee ae ee eee ee 
*0. W. M. Wilson, 158, Fenchurch-street, mer- 
Se aren ee 20 
R, W. Clarke, 30, Lime-street, merchant .. 5 
H, J. Nevill, 38, Norfolk-road, Dalston, clerk 1 


F. A. H. Dent, 20, Alderney-road, Mile End, 
| Per ae a ae oe ee 
F. A. C. Cavoret, 30, Lime-street, merchant.. .. 1 
The number of directors is not to be less than 
three, nor more than five; qualification, £100 in 
shares or stock; the first are the subscribers 
denoted by an asterisk and W. H. Dunkley; re- 
muneration, £300 per annum when 5 per cent, 
per annum dividend is paid, and in addition 5 per 
cent. of the surplus profits after payment of 10 
r cent. dividend. Registered office, 1 and 2, 
Market-street, Smithfield, Birmingham. 





Hull and Liverpool Red Oxide Company, Limited. 


This company was registered on the 29th ult., 
with a capital of £75,000, in £10 shares, 3000 
of which are £6 per cent. cumulative preference 
shares, to acquire the goodwill of that portion of 
the business of Sissons Brothers and Co., Limited, 
of Hull, which consists of the manufacture of red 
colours from oxides of iron and sulphate of iron, 
and also from the grinding of barytes; and also 
that portion of the business of Wigg Brothers 
and Steele, of Rufncorn, which consists of the 
manufacture of red colours from oxides of iron 
and sulphate of iron, by their patent process. 
The subscribers are :— 

Shares. 
*T. H. Sissons, Hull, colour manufacturer .. .. 1 
“D. W. Sissons, Hull, colour manufacturer .. .. 
* L. Wigg, Runcorn, Cheshire, colour manufac- 

eee 6 Cir ee ee 1 
*A. T, Hall, Newland, Hull, colour maker .. .. 1 
T. Sissons, Hull, colour manufacturer .. .. .. 1 
*M. Steele, Runcorn, Cheshire, colour manufac- 

_*W. J. Wigg, Runcorn, Cheshire, colour manu- 

Lo a ane ree ernie 

The number of directors is not to be less than 
five nor more than seven, the first being the sub- 
seribers denoted by an asterisk; qualification, 
£1000 in shares or stock ; remuneration, £50 per 
annum each, Registered office, Bankside, Scul- 
coates, Hull, 





Palermo Waterworks Company, Limited. 


This company was registered on the 4th inst., 
with a capital of £550,000, in £10 shares, to 
uire concessions from the Municipality of 
Palermo or other authority, for the use, sale, 
lease, and supply of water to the city and suburbs 
of Palermo, and the districts adjoining the com- 
pany’s aqueducts, conduits, and their source of 

supply. e subscribers are :— 
Shares. 


iJ. Trotter, 271, Norwood-road, 8.E., clerk .. 

W. Barrett, 17, Hornsey Rise-gardens, tant 

J. 8, Russell, ‘11, Aldridge-road Villas, W., clerk 

© B Bose, 17, Christ Church-road, Hampstead, 

¢. J. Turner, Lesmore, Muswell Hill, clerk. 

r Hutton, Marshgate-road, Richmond, clerk .. 
. V. Garrington, 19, Nightingale Vale, Woolwich 


The number of directors is not to be less than 

Tee, nor more than seven; qualification, fifty 
shares ; the subscribers are to appoint the first; 
remuneration, £2000 per annum, divisible. Soli- 
citors, Messrs, Bompas, Bischoff, and Co., 4, 
Great Winchester-street, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


81st May, 1890. 


8457. Combination CoLLAR and Muzzve for Doas, M. 
Saloman, London. 

8458. PLovons, A. Walden, London. 

8459. Fumicator for Destroyinc Insects, W. W. 
Baggally, London. 

8460. Macuine for CLeanina Boors, J. R. Wallace, 
London. 

8461. Pipes for Smoxrinc, A. Holder, London. 

8462. Envetope Macuines, 8. G. B. Cook.—(R. G. 
Ward, United States.) 

8463. AxLes of Roap Venicies, &c., J. C. Shepherd, 
London. 

8464. Suivtinc Spanners, L. Mills, North Shields. 

8465. Umpre.ia Strick and Hanpie, J. Gundlack, 
London. . 

8466. Governor, 0. K. Cole, London. 

8467. Secr-cLosinc Suurrer, &c., J. V. V. Booraem, 
London. 

8468. Doors, F. C. MacNalty, London. 

8469. Vouraic Batrery Evements, The Mining and 
General Electric Lamp Company and D. G. Fitz- 
Gerald, London. 

8470. Soap Compinep with Minera Ous, J. B. 
Koenig, London. 


8471. Evecrricatty Driven Locomotives, E. H. 
Morgan, London. 
8472. VeLocipepe Sapp.es, J. T. French, London. 


8473. Lockxinc Device for Trunks, &c., H. H. Lake.— 
(G. Vuitton, France.) 

8474. ELecrricat Switcues, C. A. McEvoy, London. 

8475. PReparine Frax, &c., A. T. and F. W. Lawson 
and 8. Dear, London. 

8476. ArracHinG Castors to BepstEaps, T. Kendrick, 
London. 

8477. ELecrric Switcues, 8. F. Beevor, London. 

8478. Lerrer Envevorgs, G. Nickau, London. 

8479. Boots and Sxors, H. Garrity, London. 

8480. Axves for Tram-cars, &c., B. Childs, London. 

8481. Priminc and DeronatinG Composition, P. Ward 
and E. M. Gregory, London. 

8482. Woop Screws, H. I. Gould, London. 

8483. Mowinc Macuines, H. R. Griffin.—(7he Walter 
A. Wood Mowing and Reaping Machine Company, 
United States.) 

8484. Puriryine O11s, W. B. G. Hogg and J. G. Lor- 
rain, London. 

2nd June, 1890. 


8485. Lerrer-Boxes and Fraps, F. Gaydon, Barn- 
staple. 

8486. Pneumatic Sappie for Bicycies, &&., P. A. 
Martin, Birmingham. 

8487. Raitway Sienaxs, 8. and F. E. Townsend and 
A. Andrews, Luton. 

8488. Screws, &c., J. Andrews, Southampton. 

8489. Ripinc Boots and Spurs, J. Westaway, Coryton. 

8490. DeLiverInG YARN from Warp Bgams in Looms 
for Weavina, W. Sutcliffe, London. 

8491. Steam Repucine Vatves, T. Charlton and W. 
Pepper, Stockton-on-Tees. 

8492. Revoivine Kite, T. Ansboro, Glasgow. 

8493. Reversinc Meat Casinos, E. Cherriere, Ontario. 

8494. Hypravuic, &c., VaLves, H. P. Fenby and G. K. 
Pollock, Leeds. 

8495. Repucinc Speep of Trains by Macneto EvEc- 
tricity, P. H. Williams, Egham. 

8496. PREVENTING UNEVEN TwistinG of Yarns, J. 
Smith, Keighley. 

8497. Apparatus for WorkING PunkKauHs and Fans, D. 
Embleton, Leeds. 

8498. TreaTING Sewer Gas, J. and O. P. Macfarlane, 
London. 

8499. Ain Pumps, H. and F. Schulze-Berge, United 
States. 

8500. Insect or Vermin Catcuer, J. C. C. Schleyer, 
London. 

8501. Covers for Jucs, 8. Hawley and B. £. Dickinson, 
Sheffield. 

8502. Braces, W. E. Parkes, London. 

8508. ApsustTinc the Seats of Venictes, A. Lawes, 
London. 

8504. —— Paper, F. Butterfield and W. Renton, 


ndon. 

8505. Fue. Economisers for Fire Grates, J. Phenix, 
London. 

8506. YeELLow CoLourtnc Matter, O. Imray. —(7he 
Farbuerke vormals Meister, Lucius, and Briining, 
Germany.) 

8507. Strips of Cora with Hanpies, 0. Newmann, 
London. 

8508. Rowtocks, D. McDougall, Glasgow. 

8509. MakinGc FiLuers for Cicars, M. 
London. 

8510. Generatinc Heat, E. Broadhead, W. Beesley, 
and D. Evans, London. 

8511. Firrincs of Gauce Gtasses, J. Burlinson, 
Caterham. 

8512. Stair TrEADs, R. Leslie, Forest Gate. 

8518. Point Prorector for Pins, M. E. B. Barrett, 
London. 

8514. InstRUMENTS for CLIPPING Horsgs, C. Moritz and 
M. Page, London. 

8515. SincLe SKELETON Savery Brake, 8. F. Galvayne, 
London. 

8516. Carp Cases, A. Neale and H. Wilson, Londun. 

8517. Rarpway Covup.inas, J. Dilitz and M. Kretsch- 
mann, London. 

8518. Pen Hoiper, D. M. Paton, London. 

8519. MANUFACTURE and TREATMENT of CEMENT, O. 
Prinz, London. 

8520. DecorticaTING Rami, &c., PLants, P. A. Favier, 
London. 

8521. KircHen Rances, J. Wallace, London. 

8522. Tents, G.G. M. Hardingham.—(/mpresa Indus- 
triale Italiana di Costruzioni Metalliche, Italy.) 

8523. Furnaces, E. F. Paddon, London. 

8524. a of AERATED Liquips, C. Lock, 

ndon. 

8525. CuLtivators, 8. L. Allen, London. 

8526. Apparatus for Drivinc Purposes, G. Fresen- 
reuter, London. 

8527. Arr Compressors, H. H. Lake.—(K. Miiller, 
Germany.) 

8528. TRANSMITTING Power, B. J. B. Mills.—(E. H. 
Johnson, United States.) 

8529. Rack Raixs for Raitways, P. Simons, London. 

8530. Propuction of Azo CoLours upon Freres, B. 
Willcox.—( The Farbenfabriken vormals Friedrich Bayer 
and Co., Germany.) 

8581. Epce Runner GRINDING MILLs, P. J. Neate, 
London. 

8582. ScraPers of Epce RunNeR GRINDING MILLs, 
P. J. Neate, London. 

8533. RecisTERING CHECK TiLLs, F. N. Cookson and 
T. Hunt, London. 

8534. SeconparRy Batteries, N. de Benardos and 
Lloyd and Lloyd, London. 

8585. ILLUMINATING Gas, 8. Pitt.—(B. J. Jerzmanowski, 
United States.) 

8536. ARTIFICIAL TEETH, J. G. MacConaghy, London. 

8587. Tosacco Pires, H. Rudge, Liverpool. 

8588. EMBROIDERING Macuines, L. Mick, M. Kur- 
steiner, and E. Janenz, London. 

8rd June, 1890. 

8539. SkeLp WeLpiInc Macuine, H. J. Allison.—(7he 
Spiral Weld Tube Company, United org 

8540. Corks for Borties, &c., M. Guthrie, Liverpool. 

8541. TREATMENT of CoLouRING MATTERS in TEXTILE 
Fasrics, J. J. Hart, London. 

8542, SELF-cLosinc HINcE for Doors, H. Farmer, 
Birmingham, 


“van Giilpen, 





8543. Foo SIGNALLING on Raitways, J. Pearson and 
. E. Jones, Haslingden. 

8544. Fitter Presses, W. H. Johnson and C. C. 
Hutchinson, London. 

8545. Cocks for Sream, &c., R. H. N. 
London. 

8546. RoLier Siepcez, E. R. Dolby, London. 

8547. CanpLes and Ho.pers for same, E. F. Abbott 
and J. W. Clarke, Lowestoft. 

8548. Paper Pipes or Tubes, E. A. Kent, London. 

8549. Stocks of Guns and Riries, H. W. Holland, 

on. 

8550. ArracHinc Sotes to Bours, W. H. Dorman, 
Stafford. 

8551. OBrainine Acipiry in Mik, &c., A. W. Stokes, 
London. 

8552. Rartway Cars, J. B. Low, London. 

8553, Copyinc Paper, J. Hawke, New Barnet. 

8554. CHARGING Retorts, C. Eitle, London. 

8555. Cueck for Sash Winvows, T. Garlick, London. 

8556. Too. Hotper or Currer Bar, R. W. Paul, 
Elstree. 

8557. Props for Suprort of Younc Trees, G. P. Chiles, 


Lindley, 


London. 

8558. MetTaLiic Frames for Roors, W. H. Coulson, 
London. 

8559." ELecTRIc WALL Piva, W. Rixom, Barnes. 

8560. UNDERGARMENTS, H. H. Lake.—(C. A. Brown, 
United States.) 

8561. Hor Biast Stoves, C. H. Foote, London. 

8562. Go_r CLuss, O. 8. Ruddock, London. 

8563. BRICK-MAKING Macuines, B. C. White and J. A. 
Boyd, London. 

8564. Manuracture of Twist Dritis, J. C. Taft, 


London. 

8565. INCANDESCENT Gas BuRNeERS, A. J. Boult.—(J/. C. 
0. Chemin, France.) 

8566. Trunk Locks, W. P. Thompson.—(C. 
Canada.) 

8567. Conpuctors and Conpvuits, H. B. Cobb, London. 

8568. Fitters, W. P. Thompson.—(J. A. Bowden, 
United eng 

8569. LarHes, C. 8. Harmon, London. 

8570. Anvis, J. O’Brien and J. Carew, London. 

8571. Sasu Fasteners, C. Dean, Birmingham. 

8572. GALVANISING MetaL Tubes, T. L. Thomas and 
J. B. Hillman, London, 

8573. Beatrnc Sik Cocoons, The Serrell Automatic 
Silk Reeling Company, London. 

8574. ApPLy1nG O1L to the Borroms of VessEeLs, W. 
Freeborn, London. 

8575. Lire Buoys,:-L. V. Chabrand, London. 

8576. VeLocipepes, C. M. Linley and J. Biggs, 


Wood, 


ndon. 
8577. DispLayinc Pictures, &ec., C. F. A. Roéell, 
mdon. 


8578. ELectric AccumuLatTors, J. Y. Johnson.—(C. 
Hering, France.) 

8579. EquaLisinc MecuanisM, J. Y. Johnson.—(C. D. 
Bingham, United States.) 

8580. Potato Dressinc MACHINE, T. Molison, Glasgow. 

8581. Expansion Gear for Routs, J. N. Wise, London. 

8582. Botrie Stoprer, G. H. Oliver, E. L. Brooks, and 
R. 8. Hobbs, London. 

8583, CANDLE MouLvING MACHINES, 
London. 

8584. DeracHaBLe Haxp.es for Bicycres, W. Bailey, 
Isleworth. 

8585. DiscHARGING or DELIVERING Liquips, H. Bar- 
ringer, London. 

8586. Rances and other Sroves, F. A. Egleton, 
London. 

8587. Fasrentncs for GARMENTS, &c., J. Péan, London. 

8588. Straps for Rucs, F. C. Cleaver and J. Elwood, 
London. 

8589. Lockinc Ratrtway CARRIAGE Doors, D. L. Pexton 
and M. Fenton, jun., London. 

8590. PROPULSION of VELocIPEDES, &c., W. W. Crisp, 


W. H. Day, 


London. 

8591. Vatves for HicH-pRessuRE WaTER, J. A. Clark, 
London. 

8592. TREATING the Navev of Inrants, J. Langston, 
London. 

8593. Breecu Loapinc Guns, C. Holmstrom, London. 

8594. ToorHep WREELS, 8S. C. Haubery, London. 

8595. MEASURING the SpEeED of Suips, W. P. Granville, 
London. 

$596. SHELTERS for SHeep and other Anmats, H. I. 
Webb, London. 

8597. ConsTRucTION of VessELs, 8S. Stuart, London. 

8598. WorkKiInG Brakes by FLurp Pressure, A. Wen- 
ger, London. 

8599. oe Eectric CurRENTs, F. Anderson, 

mdon. 

8600. Syap Hooks, N. Nelson and J. G. Weatherwax, 
London. 

8601. SupporTinc BertHs on Boarp Sup, C. J. Eyre, 
London. 

8602. Rivertinc Macuines, R. A. Carl, London. 

8603. Gas Burners, A. M. Clark.—(A. P. Frechette and 
D. Circe, United States.) 

8604. DiscHaRGE VALVeEs for SEWER Pires, C. H. Shep- 
herd, London. 

8605. Huskinc, &c., Pappy Rice, &c., J. Farman, 
Glasgow. 

8606. TREATMENT of Siac, 8S. G. T. C. Bryan, London. 

8607. Carn Axes, W. F. Sherman and C. 8. Bates, 
London. 

8608. Propuction of CorruGations in Tupes, C. A. 
Jenson.—(L. 7. Kossuth, Italy.) 

8609. AMALGAMATING APPARATUS for CRUSHED OREs, 
W. W. Fyfe, London. 

8610. MECHANICAL FirE CLEANSER, L. C. Farebrother, 
R. W. Papineau, and W. R. Pether, London. 

8611. Mazes for AMUSEMENT, J. P. Cavallier, London. 


4th June, 1890. 
8612. ” aaa and like Artictes, R. R. Moore, 
alitax. 

8613. HyprauLic Power TRANSMITTER, P. Porges, 
London. 

8614. Fitrerinc Piates, W. L. Wise.—(4. Egen and 
EB. Bassenge, Prussia.) 

8615. Rotiers, J. E. 8. Perkins, Peterborough. 

8616. CoupLtines for Rartway Wacons, H. Moyé, 


Ww. 

bar Mepicine for Cure of Rarevmatism, W. Dance, 
ha’ 

8618. SELF-GENERATING Gas, J. Johnston, Dundee. 

8619. SuNsHADE for VEeLocrpEpeEs, J. H. Dagge, Liver- 


pool. 
8620. Pencit Hoiper, J. Thornhill and T. W. Airey, 
Gainsborough. 
. Sicnutimc Appirances for Riries, W. Ford, 
Birmingham, 
8622. STONE-BREAKING Macurnes, 8. B. Goodwin, W. 
by, and R. Pochin, Leicester. 
8623. Dryinc and BLenpinG Tea, J. Spence, Belfast. 
8624. AUTOMATICALLY Mi1xinG CREAM with MILK, W. 
T. Harrison, Birmingham. 
oS. TuBULAR Arr Tire for Bicycies, J. Weldon, 


ublin. 

8626. Sanitary Appiiances, G., J., and M. Clarke, 

alifax. 

8627. SHuTTLE-BoxEs for Looms, E. Cooper and J. 
Ormerod, Halifax. 

8628. Macuinz, J. Holmes, Liverpool. 

8629. Fountarn Pens, C. W. Robinson, London. 

8630. - aaa, Fuizs for Anciinc, K. H. Cornish, 

ndon. 

8631. Potice Lamps, J. Welsh, Perth. 

8632. Packine for Steam Enarnes, &c., 8. Commons, 
Cornwall. 

8633. Scissors GurpE for Currine Parer, 8. T. Lander, 
Mere, Wiltshire. 

8634. Securrne Door Knoss to Spinpies, W. Cock- 
burn, Stockton-on-Tees. 

8635. Maxine, &c., ADDRESS LABELS, J. M. Wardale, 
Edinburgh. 

8636. OPERATING Pistons, &c., by AiR Pressure, D. 
Rylands and C. Emmet, Barnsley. 

8637. Reets or Frames for Hoping Pitz, &e., C. 
Longbottom, Bradford, 





86388. Toot for Use in Coiiieries, G. Farr and J. 
Hancock, London. 

8639. Fioatinc Docks, G. F. Blackmore, J. L. Clark, 
and F. Standfield, London. 

8640. Tuse Coup.ines for Signa Rops, J. N. Sperryn, 
London. 

8641. Scorinc Apparatus for Lawn Tennis, P. B. 
Sansom, London. 

8642. CaiLpReEn’s Carts, D. Allen, London. 

8643. Means for Oprarininc Motive Power, 8. Hern, 
London. 

8644. CincuLATING WaTER in BorLers, R. M. Dewar, 


mdon. 

8645. Vapour Enaines, R. H. Lea and W. J. Brett, 
London. 

8646. Copyinc Pencizs, 8. Diinkelsbiihler, London. 

8647. FocussInc ARRANGEMENT for CaMERAs, J. C. 
Shenstone, London. 

8648. VeLociPEDEs, C. A. E. T. Palmer, London. 

8649. MULTITUBULAR GENERATORS, J. N. Paxman, 
London. 

8650. Curs-BiTs, C. H. Butlin, London. 

8651. Casinc for ELectricaL Conpucrtors, T. Smith, 
London. 

8652. MAGNETO-TELEPHONE Systems, E. M. Greene, 


mdon, 

8653. See-saws, J. Walker, W. 8. McLennan, and J. B. 
Lindsay, Glasgow. 

8654. RecuLaTING Device for Gas Burners, F. Lux, 
London. 

8655. ANTI-FRICTION Compositions, E. C. Miller.—( The 
Magnolia Anti-friction Metal Company, United States.) 

8656. Sponce GLove, M. A. Bannerman, London. 

8657. APPARATUS for ACCOUCHEMENT INsTRUCTION, M. 
Klautsch, London. 

8658. Matcu and other Boxes, P. Everitt, London. 

8659. Pite Carpets, &c., J. Crossley and Sons and A. 
Siret, London. 

8660. Stream Generators, A. J. Boult.—(G. H. Rey- 
nolds, United States.) 

8661. Raisinc, &c., Winpow SasHes, J. Betham and 
J. Spencer, Liverpool. 

8662. Twist Lace or Bonpin Nev, J. R. and E. W. 
Topham, London. 

8663. CONVERTIBLE Corset or Bopice, C. C. Flouest, 
London. 

8664. Winpow Fasteners, C. Patchett, London. 

8665. Movinc ADVERTISEMENTS, H. Y. Dickinson, 
London. 

8666. PORTABLE FIRE-ESCAPE and ExtTINGUISHER, E. 
Pratt, London. 

8667. Freepinc Bortties, E. Edwards.—(A. Schmidt, 
Germany.) 

8668. VARNISHES, B. Piffard, London. 

8669. EmBRompERY Macuines, R. Weiss. London. 

8670. Suirtine Excentrics, E. L. Bre: .ch, London. 

8671. Twine Hover, W. H. Paulin, London. 

8672. Frre-arms, L. M. R. Daudeteau, London. 


5th June, 1890. 


8678. Forms for ScaLe Wercuts, A. Doldorph, London. 

8674. Boors and Sxogs, W. Wills and G. W. Beattie, 
jun., London. 

8675. Prorector for the Freiioes of Venicxes, 8. 
Oldershaw and W. Lakin, Leicester. 

8676. GrinpiINnG and CrusHiNG MILLs, W. Barford and 
J. E. S. Perkins, Peterborough. 

8677. TestTinc the StreNGTH of the Wrist, J. Garrow 
and C. Christie, Glasgow. 

8678. VACCINATING APPLIANCE, R. Macdonald, Glasgow. 

8679. Removinc SmoKE from Tcnwnexs, J. Grahame, 
Glasgow. 

8680. Buast Fans, G. C. Parini, Liverpool. 

8681. Winpow Cuatrs, H. D. Plimsole, London. 

8682. BELL-TUBE CuIMNEY-PoT, G. Calvert, Grimsby. 

8683. IyDIA-RUBBER Packinc, R. K. Birley and J. 
Dempsey, Manchester. 

8684. CompounD Encines, H. Cutting, London. 

8685. Puriryinc Sewace, &c., J. Chaffer and L. 
Sims, London. 

8686. Heatinc Furnaces, D. Caddick, Stockton-on- 





Tees. 

8687. SIGNALLING on Rariways, C. B. Crawshaw and 
J. Battye, Dewsbury. 

8688. FurRNACE GraTEs, J. Keith.—(B. Hayward and 
Co., United States.) 

= oe Yarns, E. and G. E. Sutcliffe, Mir- 

eld. 

8690. Tin RoLLER Brake for SeELF-actor MULE, J. 
Nelson and 8. Shaw, Failsworth. 

8691. Sarety Percussion Fuse for Provectives, H. B. 
Harris, London. 

8692. APPARATUS for DRAWING Fipres, W. Thompson, 

aX. 

8693. SHUTTLE-CHANGING MecHaNtsM for Looms, R. A. 
Whitlaw, jun., and J. Kincaid, Glasgow. 

8694. Comss, W. Crow, Birmingham. 

8695. Hat VenTiLatTor, J. F. Shaw and J. P. John- 
son, Manchester. 

8696. PULVERISERS and AMaLcamaTors, T. E. Bickle, 
Plymouth. 

8697. CompeNnsaToR for Raitway Sicnau Wires, J. P. 
Annett, London. 

8698. ComBineD Stick and Pipe-case, J. C. Adams, 


don. 
8699. OscILLATING FitT1NGs to Sprinc Bow, J. Horwood, 


8700. Packinc Cases for Fruit, &c., W. N. White.— 
(V. B. Wheat, United States.) 

8701. Topes for Steam Borers, T. Agudio, London. 

8702. Fastentnes for Boor Laces, R. W. Pike, 
London. 

8703. Execrric Wetpine, W. P. Thompson.—(C. L. 
Cogin, United States.) 

8704. WaTER Taps, W. B. Fortescue, Liverpool. 

8705. = Puiates for Brick WALLs, C. Bischoff, 

ndon. 

8706. EvecTtiING MecuanisM for SMALL ARMs, F. Bees- 
ley, London. 

8707. Gas Furnaces, J. von Langer and“ L. Cooper, 
London. 

8708. Gun Rests, H. Phillips, Long Ditton. 

8709. Lamps for BurninG Licut Ons, H. E. N. Mason, 


London. 
8710. Hatt and other Lamps and Lanterns, T. Ford, 

ndon. 
= Water and other Pires, J. B. Millar, 


Ow. 

8712. ee Lamps, H. Postolka and L. Eliasch, 
London. 

8713. Car Coup.ines, A. Wetherell, London. 

8714. JouRNAL Bearinos, H. J. Haddon.—(M. A. and 
J. M. Andrews, United States.) 

8715. CrrcuLaR Macuines, E. Attenberough and T. 
Mottershaw, London. 

8716. MeTatuic Zinc, E. Edwards.—(T7. Lange, 
Germany.) 

8717. ExpLosives, E. Blinkhorn, London. 

8718. TupuLaR Locks, The Tubular Lock Syndicate 
and F. J. Biggs, London. 

8719. TusuLaR Locks, The Tubular Lock Syndicate 
and F. J. Biggs, London. 

8720. ELrecTRO- MAGNETIC Brakes, H. E. Walter, 
London. 

8721. Protection of Suips from Corrosion, R. A. 
Chesebrough, London. 

8722. Formine Bouquets, T. Dawes, London. 

8723. FIRE-RESISTING CEMENTS, G. Ollier, London. 

8724. ApmiTTInG Liaut, &c., to PHoroGRAPHIC DARK 
Rooms, G. V. Fosbery, London. 

8725. New Derivatives of ALIZARINE and its 
ANALOGUES, B. Willcox. —(The Farbenjabriken 
vormals Friedrich Bayer and Co., Germany.) 

8726. Propucine a New Compounp from PHENYLGLY- 
cocoLL, &c., Compounps, J. Y. Johnson.—(7he 
Badische Anilin and Soda Fabrik, Germany.) 

8727. Poppers for Borine Bars, &c., P. M. Justice.— 
(F. W. Taylor, United States.) 

8728. NAPHTHALINE, F. Fenner and F, W. Colls, 
London. 

8729. Suips’ VenTILAToRs, T. Utley, London. 

8730. Exectric Sotperinc Irons, W. M. Miner, 
London. 
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8731. Excrve to Turn Up Leatser and Sky, A. 
Frayssé, Belgium. 


6th June, 1890. 


8732. Sprinc Wrixpow Sasu Fastener, H. D. Hearn, 
mdon. 
8733. Manuracture of Carsonic.Acip Gas, W. Bruce, 
Liverpool. 
8734. Weavinc BorpeRED REVERSIBLE SHawis, E. 
Turner, Marsden. 
8735. Glove Fastentnes, J. Lye, Glasgow. 
8736. Roormnc Hay, &c., Stacks, J. Anthony, Derby- 
8737. Tasies, 8. Logan, Cheltenham. 
S738. Stanp for Dress Frames, G. W. and H. E. Large, 
Worcester. 
8739. Fitinc Papers, J. S. Boyd, Liverpool. 
8740. Book Covers, G. Cornwall and M. Pause, 
Glasgow. 
8741. Broocues, H. Roberts and F. Hunt, London. 
8742. Sappie Sprinc for Bicycirs, &c., J. Wass, 
London. 
8743. Lever and other Locks, W. R. Currie, Glasgow. 
8744. ScrEw-curtine and other Latues, E. Richard- 
son, Yorks. 
8745. Srockiyes, A. L. Bevan, Barnsley. 
8746. HoLper for TorLet Giassss, T. Appleton. 
8747. Extension Sranparp Actions for Lamps, H. 
Davis and J. Wilkes, Birmingham. 
8748. MANHOLE Doors, E. Jobling, Monkwearmouth. 
8749. CanDLe for Ececrric Licut, L. Héndlé and G. T. 
Poole, London. 
8750. Pencrt Hoxper, &c., J. C. Ferguson, London. 
8751. Wrxpinc Spoo. Bogsiys for Weavinc, J. Whiteley, 
London. i 
8752. Separatinc Gases from ATMOSPHERIC AIR, W. 
yer, London. 
8758. Cascape PLare Wasuer, B. Cox and H. Crouch, 
London. 
8754. Prorecrinc ELectric Conpuctors, T. A. Garrett 
and W. Lucas, London. 
8755. OBTAINING Motive Power from Tunes, J. Craig, 
London. 
8756. Fasteners for Brace ets, &c., E. W. Perry, jun., 
London. : 
8757. Dryinc Harr, R. Hovenden and Sons, London. 
8758. ELectric GENERATORS, R. Colacchi and N. Rol- 
land, London. 
8759. MANUFACTURE of IRon and Srect, J. von Langer, 
London. 
8760. Rapip Curtixc “Macaine for Fasrics, &c., W. 
Chambers, London. ; 
8761. Parts of VeLocirepes, R. Howarth, Wolver- 
hampton. 
8762. CompuTinc Macuings, A. J. Boult.—(J. Sharpe, 
Canada. 
8763. Curtine or Scatiopinc Lace, &c., C. A. Town, 
London. 
8764. Cusniovep Seats, &c., W. P. Thompson.—(W. C. 
Donn, United States.) 
8765. Sarps’ Lappers, &c., D. H. Rivers, Liverpool. 
766. Suoss, J. M. Lester, London. 
57. CRamMinc CuIckEns, &c., O. Bishop, London. 
68. Mary Gas Cock, F. Ryland, London. 
769. Toy Boats, W. J. Stahlschmidt and F. Hawker, 
London. 
8770. Preparations of Tea and Corre, J. A. Phillips 
and L. B. Wrightson, London. 
S771. Umprevas, &c., J. Weeks, London. 
; Boots and Sxoks, W. B. Northrop, London. 
8773. Lacine Boots, C. Flower, Glasgow. 
774. Brrp Rearmsc Apparatus, W. H. Hillier, 
London. 
8775. Taps, R. Bates, London. 
8776. Razor Strop, G. W. W. Edwards, London. 
8777. Evectric Cati-BeLis, H. H. Lake.—(P. Hatha- 
way, United States.) 
8778. ELecrric Motors, H. Groswith, London. 
8779. Prpaus for Bicycies, W. H. Hallett and B. V. 
Jones, London. 
8780. Artists’ CoLour Boxes, C. Davis, London. 
8781. TyPe-writers, E. T. Bousfield, London. 
8782. CoIN-FREED Mecuanism, C. Lotinga, London. 
8783. Sewinc Macuines, C. F. Gardner.—(The Stanley 
Manufacturing Company, United States.) Fi 
8784. Liqurm Meters, J. A. Miiller, London. 
Cuarn Spackxes, &c., L. E. Liardet, London. 
8786. Fuminc and ANHyDRoUs SULPHURIC AcID, G. 
Léon, London. 
8787. Motors and Dynamos, A. Schanschieff, London. 
8788. Puriryinc Feep Water for Steam GENERATORS, 
J. Y. Johnson.—{F. Chapsal, France.) 
8789. Actions of P1anorortes, H. Morris, London. 


7th June, 1890. 

8790. Evaporatinc, &c., Liqguips, W. R. Watson and 
R. A. Robertson, Glasgow. 

8791. Corpixe the Faces of Hat Leatuers, F. Cree, 
sen., Hyde. 

8792. Boots and SHors, D. M. Haywood, Manchester. 

8793. Ware. Curtinc Macuives, R. Chidlaw, Man- 
chester. 

8794. Sreermnc Grar, A. C. Blackadder, Glasgow. 

8795. Drums, G. Norman, Sheffield. 

8796. ConsTRUCTING METALLIC Roap-stups, E. Hill, 
Sheffield. 

8797. Evecrork Mecuanism for Drop-pown . Guys, 
C. H. Maleham, Sheffield. 

8798. Hor Brye Currmsc Macurxe, W. Lambert and 
A. 8. F. Robinson, London. 

8799. Improvine the Coxovr of the Corron Warp, A. 
North, Bradford. 

oe. a W. P. Thompson.—{/. Peart, 
Spain. 

8801. Composition for Coverinc WaLts, J, D. Kerr, 
Manchester. 

8802. WarerProor Fisainc Srocxrycs, J. Moseley, 
Manchester. 

8803. Supptyrmsc Ink to Pen Niss, W. Robinson, 
London. 

8804. Makinc Breap, Biscuits, &c., W. H. Gover, 
Southampton. 

8805. INpicaTING TEMPERATURES and Pressures, J. 
Murrie, Glasgow. 

8806. Map Ho.pers for Cycues, &c., J. G. Johnston, 
Glasgow. 
307. ELASTO- METALLIC Packinc, P. T. Harris, 
Glasgow. 

8808. AppLyinc HeaTep Arr to Boivers, R. Leslie, 

ndon. 

8809. TREATMENT of Printep Fasrics, W. L. Wise.— 
(Farre and Braun, Germany.) 

8810. APPARATUS for Pressinc Fasrics, J. Reffitt, 
London. 

8811. Manuracture of Gunpowper, H. Kolf, London. 

8812. CLorues Racks, N. P. Davison, London. 

8813. Sirrrinc or Frizinc Skins, F. N. Turney, 
London. 

8814. Tix Cans, T. Mallalien, Denton. 

8815. ~~ amas of ComBinec Macuines, J. Carroll, 


ord. 

8816. Macuine for AERIAL Navication, H. M. Harris, 

Bristol. 

8817. Hrxexs, K. Radler, Manchester. 

8818. Construction of Bakers’ Ovens, J. Manley, 

mdon. 

8819. Mariners’ Compasses, J. H. Selwyn, London. 

8820. Attoys of ALuminium, J. and G. W. Clark, 
Birmingham. 

8821. Recu.atinc the Heat of Fires, H. Macaulay, 
Wakefield. 

8822. Rotter Houpers for Psotocraruy, W. G. 
Thomson and W. Ward, London. 

8823. Toy, T. Bishop, Birmingham. 

8824. Steam Enorves, R. Richardson, Paisley. 

8825. VENTILATING TiLE, A. Gower, London. 

8826. Gotp Extraction, J. Coombs, London. 

8827. UmBreiia Protector, D. Campbell, Glasgow. 
28. SHELF Cure for Wixpow Dressine, W. Potter, 
jun., London. 

8829. Measvurinc Liquips, W. A. Sheppard, near Bath. 

8830. Trres for the WHEeELs of Bicycies, W. G. Buck 
and J. Marshall, Leeds, 





8831. Type-writinc Macuines, J. 
chester. 

8832. Preventinc Tuerr of Letrers, C. J. Tozer, 
Bristol. 

8833. WHEELS, R. E. Phillips.—(4. H. Ovirman, United 
States.) 

8834. Pocket-Books, E. G. Dow, London. 

8835. Dowintsuinc the Wear of Brarincs of SHarts, 
J. G. Marshall, London. 

8836. Renperine Nirrate of Ammonia Non-HYGRO- 
scovic, E. Blinkhorn, London. 

8837. Pipe Racks, J. W. Malet, London. 

8838. Disiyrectina Powber for Boots, D.C. Mackenzie, 
London. 

8839. Wixpow Fastenrne, J. Biirde, London. 

8840. EnveLores, W. W. Horn.—(0. 4. de Long, United 
States.) 

8841. Retaminc Hor Gases in Borzers, F. L, F. H. 
Mennons, London. 

8842. ApyustaBLe Lever Pump, W. Kleczénski, 
London. 

8843. Nirriryine Corton, E. Miiller, London. 

8844. Sewine Macurnes, C. Huelser.—(4. Kuhut and 
R. Deissler, Germany.) : 

8845. Writinc Cypuer, H. C. Knox, London. 

8846. Looms, A. Archambault, London. 

8847. Looms, A. Archambault, London. 

8848. Brakes for Venicies, H. A. and C. J. Pocock, 
London. 

8849. - a Basty, W. Shopland and F. W. Miller, 

mdon. 

8850. Wuiskey, E. J. Taylor, London. 

8851. WeicHinc Macuines, W. J. Poupard, jun., 
London. 

8852. New Game, A. M. Clark.—(E. J. Horsman, United 
States.) 

8853. Brake and Circuit-makinec Device, A. Piat, 
London. 

8854. Measurtnc Evecrricat Enercy, L. A. W. 
Desruelles and R. F. O. Chauvin, London. 


Gardner, Man- 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


423,206 Sarety Water Gavucr, P. Barclay, Win- 
throp, Mass.—Filed April 25th, 1888. 
Claim.—In combination with the stop valve and the 
water glass of a water gauge, the nut A, provided with 
a seat or socket for the glass, a valve seat « and pas- 





sage a’, the valve )/’, the bridge c, removably secured 
to said nut, and an internally screw-threaded exten- 
sion on the other side of the bridge from the valve 
proper J, as and for the purposes hereinbefore set 
forth. 


423,214. Hyprocarson Motor, £. Butler, London, 
England.—Filed June 8th, 1889. 

Claim.—(1) A carburetting device or inspirator 
adapted to be connected with the cylinder of a hydro- 
carbon motor and comprising a casing having inlets 
for air and for petroleum and an outlet for = 


423,224, Compounp Gas anp Sream Enaine, A. B. 
Drautz, Stuttgart, Wurtemburg, Germany.—Filed 
July 29th, 1889. 

Claim.—(1) In combination with the combustion 
chamber of a ead engine having a port, a needle 
adapted to be heated by a flame and to enter said 
port, a lever operated by said engine for forcing the 
needle into the Mn! and a spring for retracting the 
needle, subtantially as described. °) In combination 
with the combustion chamber of a gas engine, a 
spring-held needle adapted to be heated by a flame 
and to enter a port in said chamber, mechanism 
operated by the ‘-Y for forcing said needle into 
said | against the action of said spring, and a 
hand lever for operating the needle independently of 
the engine mechanism, substantially as described. 
(3) Ina compound gas and steam engine, the combi- 
nation, with the explosion chamber, of the diff tial 
piston yieldingly held forward against said explosion 
chamber, and provided with a valve-closed opening 
for the injection of the water, substantially as 
described. (4) Ina compound gas and steam engine, 
the combination, with the explosion chamb 





being mounted upon the ram in such 

when the rain is operated the rivetter will be mint 
F . y as described, (¢ 

for supporting and movinga rivetting m.ET device 
work, the combination of a rivetter with ah ted 
ram, consisting of a rotatable cylinder and vi im raulic 
devices for supplying fluid to'said ram a and 
sure, the rivetter ye | mounted upon ithe pres. 
such a manner that when the ram is operated: in 
rivetter will be raised or depressed, and o the 
balance devices connected to ore rivetter he en 
the weight of the rivetter will be counterbalanced «3 
its free movement by the ram permitted, substantian’ 
as described. (8) In a device for supportin lly 
moving a rivetter up to its work, the combination 4 
a carriage upon which is mounted a hydraulic n of 
consisting of a cylinder and piston and devices te 
supplying fluid to said ram under preasure. con 
member of said ram—either the cylinder or phere 
being secured to the carriage, and a rivetter mounted 
upon the moving member of the ram and adapted t, 
be raised or depressed by the operation of the fa 








, of a 
cover carrying a hollow piston held against the cham- 
ber by a spring and carrying a pressure and a suction 
valve, the latter being connected with the water 
supply, substantially as described. (5) In a compound 


423224] 


gas and steam engine, the combination, with the 
explosion chamber, of a cover carrying a differential 
hollow and yielding a. the head of said piston 
being foraminated to form a sprayer, substantially as 
described. (6) Ina compound gas and steam engine, 
and means for non the supply of explosive 
mixture, consisting of e duct G, provided with 
valve r, in combination with pivotted levers ¢ ¢, 
controlled from the governor, substantially as 
described. (7) In a compound gas and steam engine, 
the combination, substantially as described, of the 
following parts: the cylinders B and B’, of different 
diameters, the channels / and i’, connecting the 
cylinders B and B’, the pistons A and A’, fitting into 
the cylinders B and B’ and controlling said channels 
respectively, the duct G, and the exhaust duct J, the 
channel /’ being so arranged that the suction and 
compression of the — gases take place between 
the two pistons, and the channel / being so arranged 
that at the same time the explosion takes place outside 
the smaller piston and the further expansion outside 
the larger piston. (8) In a compound gas and steam 
engine, the starting mechanism, consisting of the 
hand pump L, combined with and connecting the 
duct G and the channel /’, and means for cutting off 
the connection between the pump and the duct G, 
substantially as described. 


423,264, Gass MouLp ror Castine Feet To BLown 
Bow:s, M. J. Morton, T. Blankensop, and S&. 
Hipkins, jun., St. Marten’s Ferry, Ohio. — Filed 
December 2nd, 1889. 

Claim.—Q) The method of casting legs upon blown 
bowls, which consists in first blowing the bowl with a 
shallow cylindrical step upon its bottom and there- 
upon casting the leg and foot to said bowl and mp | 
up irregularities in the quantity of glass used for sai 
leg and foot at said step, substantially as described. 
(2) The method of casting legs upon blown bowls, 
which consists in first blowing the bowl with a shallow 
cylindrical step upon its bottom, thereupon casting 





air, and an air-regulating device adapt Pp 

in an automatic manner by air drawn through said 
casing on the suction stroke of said motor, the 
arrangement being such that when air is drawn 
through said casing at each inspiration stroke of the 
motor petroleum will be caused to enter said casing 





and mingle with said air, the proportion of petroleum 
so admitted varying with the proportion of air passing 
through the said casing. (2) A carburetting device or 
inspirator comprising a double conical casing 1 2, an 
annular 4, surrounding the contracting pas- 

through said casing, a pipe 6, for admitting petro- 
leum to said annular passage, a valve 18, for control- 
ling the passage of petroleum through said pipe to 
said annular passage and ha’ an airway there- 
jer se og and an automatically adjustable plug or 
spindle 8, arranged longitudinally within said casing, 
ow as herein described, for the purposes set 
‘ort. 


423,247. Hince, A. H. Hastings, New York, N.Y.— 
oun yh — 1889. enon ii 
im.—{1 q com wo pal or 
members, one of which is of spherical shape, centrally 
kerfed or , and terminating in a shank, and 
the other a terminating in a shank, the ring 
fitting within the kerf or recess of the spherical 


[423.247] 
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member and the two parts pivotally connected, sub- 
stantially as described. (2) A hinge comprising two 
parts or members, one of which is of spherical shape, 
centrally kerfed or rec , and terminating in a 
shank, and the other a ring terminating in a shank, 
the ring fitting within the kerf or recess of 

sphe: member and the two parts pivotally con- 


the leg and foot to said bowl with the foot flat and 
complete, and taking up all irregularities in the 


Q 

quantity of glass used for said leg and foot at said 
step, substantially as described. (3) In a mould for 
casting legs upon blown bowls, the combination of 
the upper part mould portion 9, the top plate 20, 
having the flanged neck 17, 18, the shouldered posts 
22, which support said top plate, the rabbetted disc 23, 
ro me upon said posts, and the fi hoop 27, 
having the die 28 and the inclined slots 29, with 
the disc 30, loosely fitted upon said posts and — 
with the bolts 32, working in said slots, and having 
the plunger valve 37, adapted to 

central bores of the said top plate, its neck, and 
rabbetted disc, substantially as described. 


423,428, MecHanism ror SuPPORTING AND Movino 
Riverine Macuixes, W. B. Hughes, Philadelphia, 
Pa.—Filed October 2nd, 1889. 

Claim.—(1) In a device for supporting and moving a 
rivetting machine up to its work, the combination of 


23428) 


a rivetter with a hydraulic ram, consisting of a 





nected and combined with a set screw, 
as described. 





tatable cylinder and a piston and devices for supply- 
ing fluid to said ram under pressure, the tiveteer 





tially as described. (4) In a devic sup. 
porting and moving a sivetior up 4, ie eon a 
combination of a carriage upon which is mounted : 
hydraulic ram, consisting of a cylinder and piston a: a 
devices for supplying fluid to said ram under om 
sure, one member of said ram—either the eylinder ey 
piston—being secured to the carriage, supports for 
counterbalance devices, also mounted upon ond 
secured to the carriage, and a rivetter mounted y : 
the moving member of the ram, and counterbalanos 
devices < oy to the rivetter and co-operating with 
pm sata ed them upon the carriage, substantially as 


423,323, Pire Covp.ine, W. S. Johnson, Milwaukee 
a aw iy Nevember 15th, 1889, " 
laim. na pipe coupling, and in combinat 
with member A, the member B, comprising the 
chambered body, the apertured diaphragm with an 
elastic packing ring attached thereto, and the cap 
plate extending inward above the diaphragm to a 
tect the diaphragm and packing, as described. (2) In 
a pipe coupling, the body and the apertured diaphragm 
secured thereto, in combination with the threaded 


ring fixed to the diaphragm, the elastic packing seated 
on said ring, and the collar encircling the packing and 
securing the same removably to the ring. (3) In com- 
bination with the member A, the member B, com- 
prising the chambered body, the apertured diaphragm 
therein, the metal ring having its edge turned through 
and secured to the inner edge of the diaphragm, the 
elastic packing on said ring, and the collar by which 
the packing is removably attached to the ring. 


423,492. Stipe Vatve Mecnanism, ¢. 
Chicago, 1ll.—Filed June 2nd, 1887. 

Claim.—(1) In slide valve mechanism, the combina- 
tion, with the main slide valve having escape or 
exhaust ports therein and a supplemental valve for 
said ports, of suitable mechanism extending between 
said supplemental valve and some relatively fixed 
part of the engine, said mechanism serving to hold 
the supplemental valve during the movement of the 
main slide valve, substantially as described. (2) In 
slide valve mechanism, the combination, with the 
main slide valve having escape ports therein, of a 
supplemental valve for said ports and a rod or rods 
connected with the supplemental valve and with the 
steam chest for holding the supplemental valve during 
the movement of the main slide valve, substantially 
as described. (3) In slide valve mechanism, the com- 
bination, with the chambered slide valve having 
escape ports therein, of a supplemental valve and 4 
fixed connection extending between said supplemen- 
tal valve and the steam chest, said connection serving 
to hold the supplemental valve during the movement 
of the main valve, substantially as described. (4) In 
slide valve mechanism, the combination, with the 
main chambered slide valve having escape ports 
therein, of a supplemental valve and a rod or rods 
extending through the main slide valve, said rod or 

is bei ted wi pl tal valve and 
the engine structure, 
(5) In slide valve 


Schwmid, 





ng with the 
to some relatively fixed part of 
substantially as described. 
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, the binati with the main slide 
valve having escape ports therein, of a supplemental 
valve for said escape ports, said supplemental valve 
being of sufficient width to cover the escape ports 
immediately beneath it, and suitable mechanism con- 
trolling the position of said supplemental valve during 
the movement of the main slide valve, substantially 
as described. (6) In slide valve mechanism, the com- 
bination, with the main chambered slide valve having 
escape ports therein, of a fixed supplemental valve for 
said escape ports, said supplemental valve being of 
sufficient width to overlap the escape ports immedi- 
ately beneath it an extent equal to the inside lap of 
the main slide valve, substantially as described. (7) 
In slide valve mechanism, the combination, with the 
main chambered slide valve having escape ports 
therein, of a supplemental valve for said escape ports, 
and rods extending through the walls of the main 
slide valve and connected at their ends to the steam 
chest, and connected also with the sup lemental 
valve, substantially as described. (8) In slide valve 

hanism, the bination, with the cylinder having 
suitable steamways, of a main slide valve having 
exhaust or escape ports therein adapted to be brought 
coincident with the steamways, and having lap plates 
the lower edges of which are reduced or cut away on 
the sides adjacent the exhaust ports, substantially as 
described. (9) In slide valve mechanism, the combi- 
nation, with a main chambered slide valve havin 
exhaust or escape ports therein, of a supplemen' 
valve located within said main slide valve, suitable 
mechanism extending between said supplemen 
valve and some relatively fixed part of the structure 
and adapted to control the position of said supple: 
mental valve as the main slide valve is operated, and 
a variable cut-off for controlling the stroke of the 
main slide valve, substantially as described. 
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FORTY YEARS OF LOCOMOTIVE BUILDING FOR 
A GREAT FRENCH ROAD. 

To survey the progress of a railway’s locomotive build- 
ing retrospectively is not infrequently a good means by 
which to judge of its future possible development in the 
same department. There are exceptions, of course, but 
ea a general rule it will be found that where any 
jmportant line has made great headway in _ its 





Following these came the Stephensons, numbering 
51—121,and consisting of fourteeninall. Originally singles, 


and consequently mentioned here among others of the | 


type, they closely resemble the Clapeyron engines; but 
during the years 1849 to 1864 they were fitted with an 
extra pair of drivers behind the fire-box in place of the 
small trailers. The fire-boxes were the same, the driving 


wheels 5ft. 8in. diameter, wheel base 8ft.; cylinders, 15in. 
by 28in.; heating surface, 778 square feet ; weight empty, 








| wheel base of the coupled drivers decreased to 6ft. 6in. 
| This engine is illustrated in our supplement. 
| To return to singles, another class now appeared on the 
| line in 1847-48, called the ‘‘ Buddicom,” and numbered 171 
| to200. They were designed and built by Mr. Buddicom, 
| and had a very neat appearance, with a large dome on 
the fire-box and a safety valve in the middle of the 
boiler—like the boiler mountings of J. Beattie’s old 


| standard South-Westerns — and the expresses resem- 
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motive power its progressiveness is not spasmodic, | 21-8 tons; tractive effort, 2‘9tons. Dérosne, Cail, Creusot 
put generally dates back to a far period; as an in- | Company, Koechlin, and Gouin were the builders during 














stance of the opposite kind, it will be observed that our | 1846-7. 


slow and backward roads are so circumstanced by local | 
influences, that had there been likelihood of energy-stir- | 
ring demands on their locomotives it would have become 
evident in the turn-out from the companies’ shops long | 
enough ago to have given the now-delinquent lines a repu- 
tation yet lacking and likely to remain so. 

In France, the North and Western systems are the best 
examples of modern French practice; but, waiving for a 
moment the point of progressiveness, it must be admitted 
that the locomotives on the Southern French lines offer a 
more interesting field of study in just so far that their 
designs have such a radical diversity, and present ven- 
turesome and questionable departures from what in Eng- 
land would be considered the best form of machine for 
a given class of work. 

Our subject, however, is one of the foremost and most 
representative of French lines, which has not made a 
sudden effort to pull itself up to time with a few credit- 
able engines, but has, step by step, kept up to the mark 
by following slowly the English precedents—but this is 
stating what engineers may best judge of themselves 
in the following record of the Chemin de Fer du Nord. 

From 1830 to 1840 was the only decade in railway 
history when locomotives might be called international, 











bled somewhat the North-Western Pandora class; 
single drivers, 6ft. 2in. diameter; outside inclined 
cylinders, 15in. by 23in.; boiler, 44in. diameter, with 
162 tubes; total heating 
surfaces, 670 square feet; 
test pressure, 2301b. This 
series was modified in 1860 
to 1867 by the lengthening 
of the frame rearwards in 
order to carry a short fixed 
tender of 4} tons water 
capacity, and by the addi- 
tion of bunkers to each 
side of the fire-box for one 
ton of coal. Under this 
extension an extra pair of 
wheels was placed, and a 
stay was carried from the 
frame near the cylinder 
down to the ends of the 














tender horn-plates. Thus 
altered, these engines 
weighed 293 tons loaded, 
of which 10 tons was placed 





The firstcoupled engine of the present type of Standard. 


on the drivers, and the 
heating surface was in- 
creased to 814 square feet. 


and had not been imprinted with the national character. | 
isties which distinguish a Great Western narrow-gauge of 


| engines disappeared in extensive alterations made to them | a very well designed class of six-wheeled goods engines, 
bal : . . - 3 
the 157—166 class from a Philadelphia and Reading 


The distinguishing features of eight of the Stephenson |e. include all these early engines, should be mentioned 
‘in 1874-6, which left only the old frames and wheels | also by Buddicom, built in 1848-49, and numbering 297 
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12 Coupled 4 Cylinder shunting engine built in 1867. 
slope-back “ wagon-top,” or a Paris, Lyons, and Mediter- , under new boilers of 800 lb. stamp—test pressure; these | to 800, drivers 5ft. diameter; cylinders, 16in. by 24in., 
ranean from a Belgian State express like Cockerill's latest | were 49in. diameter, and had cylinders 16in. by 23in. | and 814 square feet of heating surface ; weight, empty, 


| From the back of the fire-box the trailing axle was moved | 18} tens. In these the safety valve on the middle of the 
| boiler was removed entirely. 


| to a place under its centre, necessitating an extension of 
In 1849 the world-renowned Crampton engines first 


—than which no greater divergence of locomotive designing 
could be imagined, unless the 7ft. track of the English 
Great Western Railway was given goods engines having 
boilers of the same proportion to that width of rails as 
American “ freight’ —72in.— boilers have to their 
4ft. 8jin. gauge. But, without thus anticipating time, 
during the period referred to, and when the Chemin de Fer 
du Nord came into existerice (1845), the first locomotives 
were of a familiar appearance, and known as Clapeyron’s 
system, with six wheels, and single drivers 5ft. 8in. 
diameter. Five such were built in 1846 by the three 
firms, Cavé, Koechlin, and Hallette—three of the latter— 
and underwent modifications in 1849. Two others con- 
structed by Cavé were transformed into four-coupled en- 
gines for mixed service in 1868-71. They were called 
class 17—50, and the class—numerically—preceding that | 
were of Crampton build, but constructed some years later. 

The Clapeyron engines, as will be seen from our sup- 
plement, had fire-boxes carried up above boiler level, | 
pyramid-fashion, forming a dome; tall chimneys, straight | 
frames 25ft. long, six wheels, and a rather long boiler 
for the period—12ft. 10in. The cylinders were outside, 
l4jin. by 23in. Empty they weighed 22 tons. As 
modified in 1849 they had 814 square feet heating 
Surfaces, and exerted a maximum —theoretical —trac- 
tive effort of a little over 2 tons. This latter quantity 
in all those given hereafter is calculated on the formula 
F = Pp d 2 L 


| the frame to carry the foot-plate; chimney, steam chamber, | 
























































6 Coupled goods, built in 1880 by the Societé Alsacienne. 





— Babu Stoain. Crug, 





as ae (P, maximum boiler_pressure; d and L, 


diameter and length of cylinder; D, diameter of driving 
wheels.) 


' b ; J ; 
sand-box, dome, square fire-box shell, safety valve, , entered on the Chemin de Fer du Nord. This class, 


weather board, &c., then became those of the regular numbered 122 to 133, were built by Cail, and were similar 


Nord type, 


the weight increased to 26 tons. 


Heat- | to one shown in a special exhibit by the same firm at the 


ing surfacé, 867 square feet; tractive effort, 4:3 tons; Paris Exposition of 1889. This class was modified during 


| 
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the vears 1865 to 1873, and, as altered, the cylinders are 
l7in. by 23in.; drivers, 6ft. 10in. diameter; centre to 
centre of forward carrying wheels, 7ft. 6in.; middle pair 
to drivers, 7ft. Tin.; boiler, 49in. diameter, with 172 
2in. tubes, and total heating surface 1024 square feet; 
tractive effort, 3°5 tons; test pressure, 300 lb. This 
modification made them the most powerful Cramptons 
on the road. 

The next class, 134—145, began service in 1853. Their 
cylinders were slightly increased, as was the heating sur- 
face, but they were smaller engines, weighing but 26} tons. 
The drivers were extra large—7ft. 6in.—and the total 
wheel base 14ft. 9in. Class 146—161 were put on the 
rails in 1855; weighed 27} tons empty, and had a maxi- 
mum theoretical tractive effort of 34 tons. Nos. 162 
and 163 began work in 1859, and had engine and tender 
combined; drivers, 6{t. 10in. Concluding the Crampton 
type were two series, numbering 1—12 and 165—170, 
entering the service in 1859. These had a shorter wheel 
base than rebuilt 122—133 class, weighed 26 tons, and 
were of same tractive force, and with 1024 square 
feet of heating surface. This completes the list of sixty 
Crampton engines built by Cail and Co. With this type 
the regular construction of single express engines may be 
said to have ceased on the Chemin de Fer du Nord. 

Four-coupled or mixed engines commenced their era 
in 1858 with a type of the once famous Engerth design 
which powerful goods engines will be remarked upon 
later. It is a notable fact that these earliest of four- 
coupled locomotives should have been coupled forward 
—drivers with leaders—and the custom prevailed for 
many years after. Like all the Engerth type, they 
had fiush boilers and fire-box, and unlagged smoke-box. 
The safety-valve covers resembled the Great Western style 
of to-day, and the trailing axle was placed immediately 
in front of the fire-box. The combined tender, however, 
was the chief peculiarity, as its frame extended to just in 
front of the trailing axle, and was pivoted there. On the 
same frame, and at the sides of the fire-box, were coal 
bunkers projecting somewhat beyond this frame. Four 
wheels on a base of 44in. supported the tender end. 
The cylinders were next put inside, 17in. by 24in., inclined, 
four coupled drivers 5ft. 9in. diameter, and 9ft. between 
centres; total length of engine and tender, 39ft. 10in.; 
tractive effort, 4-7 tons. As usual, steam was taken by 
outside pipes to the cylinders. 

Kessler built the first of class, 2401—2406 ; Cavé followed 
with 2407—2412; and in the next year—1857—Cavé and 
the company’s own shops turned out class 2413—2436, of 
equal tractive effort to the Kessler build, differing in the 
exterior by a considerable shortening of the side bunkers. 
Out of the thity-six engines constructed on the Engerth 
system, twelve were taken during the years 1873-76, and 
modified at the La-Chapelle shops almost beyond recogni- 
tion by the removal of the fixed tenders, increasing the 
diameter of the boilers, lengthening the fire-boxes, shorten- 
ing the tubes from 14ft. 6in. to 12ft. din., shifting the 
trailing axle back under the fire-box, and mounting the 
boiler and frames with fixings of the latest Nord type, 
making them a good stamp of engine for short runs. 

A regular class of mixed engines, wholly of Nord design, 
was first put on the rails in 1867, by Cail and Co., and, 
from that time up to 1883, 181 had been built for the line. 
The first thirty-one—2451—2486—were followed later— 
in 1870—by others from the Company of Fives-Lille, who 
turned out a total of sixty-five by the year 1875, numbered 
2487—2551. Both classes had cylinders 17in. by 23in., 
forward coupled drivers 6ft. diameter, 7ft. between 
centres, flush boiler and fire-box, outside diameter of 
ring 5lin., tubes 12ft. din. long. 

Cail’s engines had 1039 square feet of heating surface, 
and weighed 27 tons ; those of Company Fives-Lille had 
156 tubes, or eight less, with a total heating surface of 
1009, and were heavier—28i tons. In both the tractive 
effort was the same—3 tons 13 cwt. The first had 
shouldered dome covers, and the latter the inverted egg-cup 
style. In twenty of the last constructed by the Company 
Fives-Lille some improvement was made in their 
general appearance, and the heating surface still further 
reduced. The remaining eighty of the 181 were built 
at the shops of Cail, and by the Fives-Lille Company, and 
numbered respectively 2552—2606 and 2607—2631. A 
frame, slightly dropping towards the footplate and an 
awkward tapering dome cover, characterised them. Each 
had 912 square feet of heating surface. One good point 
was the introduction of a broad roof cab, although with- 
out sides. 

Quite different was the 2601—2815 series turned out 
by the Société of Tubize in 1874-75. The usual charac- 
teristics of Belgian locomotives marked these, and the 
peculiar valve chests inclined at an angle horizontally and 
laterally, the curved drops of the frame fore and aft, the 
short chimney and tall dome, were very like the one 
shown by the same firm at the Vienna Exhibition, and 
which was fully illustrated some time in July, 1878, by 
THE ENGINEER. But, for the purposes of a French road, 
the long Belpaire fire-box was not required, and 5ft. 6in. 
only was the inside length. Nor was the cab anything 
more than the then usual scant covering. Cylinders, 
17in. by 24in.; four rear-coupled driving wheels, 6ft. dia- 
meter; heating surface, 1102 square feet ; weight empty, 
31°7 tons; tractive effort, 4°9 tons. 

Tank engines for suburban traffic being also four- 
coupled may be mentioned here. They were first built 
in 1867 by Cail and Co. and by the Creusot Company, and 
the Nord up to 1875 possessed sixty-five of them, called 
Nord and Ouest types, classed 2921—2985. The small 
dimensions of the first issue, 2951—2970, may be judged 
from the grate being only 39in. by 39in.; boiler, diameter, 
43in.; and total heating surfaces, 918 square feet. 
Cylinders inside were 17in. by 23in.; rear coupled 
drivers, 5ft. 5in. diameter; leaders, 43in. diameter; dis- 
tance between centres of axles, 5ft. 7in.; water capacity 
of tanks, 3} tons; weight, empty, 25-9 tons. No great 
diference was observable in those built by the Fives-Lille 
Company in 1875, class 2971—2985, showing the fitness 
of the design—a slight improvement over the clumsy tanks 





to-day working the suburban traflic of the Chemin de Fer 
de l'Ouest, and after which they were named. The Nord 
series, constructed by the same firm in 1876-77, had the 
style of fittings peculiar to the line; 44in. boilers mounted 
considerably higher—7ft. from rail to centre—weighed 
26-9 tons, and exerted a tractive effort of 5 tons. 

To-day express engines of the Chemin de Fer du Nord 
are all four-coupled where of standard build. There are, of 
course, the modified Cramptons, and a few converted from 


four-couples, by the removal of a single pair of forward | 


drivers replaced by a bogie; but the single wheels do not 
meet the exigencies of French traftic. So well are the most 
improved classes of standard Nord passenger locomotives 
known to our readers that these do not need much remark 
here; but it is interesting to notice that the precedent 
of the engines of to-day was built in 1871 in a class, 
2821—2882, constructed by Koechlin. These twelve were 
followed by one single engine—No. 2838—in 1873, and 
the dimensions of this last one were adhered to by suc- 
ceeding builders. 

The following are the chief dimensions of the 2821— 
2882 class, which were a highly creditable departure from 
the existing expresses :—Cylinders, 17}in. by 24in.; four- 
coupled drivers, 6ft. 10in. diameter; between centres, 
8ft. 5in.; centre of first driver to leader, 9ft. 6in.; frame, 
over buffers, 27ft.6in. long—28ft.3in. in locomotive 2833; 
boiler diameter, 49in.; 201 tubes, 1}in. diameter and 
1lft. 8in. long; grate, 67in. by 40in.; total heating sur- 
faces, 981 square feet; weight, 32-2 tons; tractive effort, 
4} tons. The exceptional engine merely had the fire-box 
and frame extended ; grate, 7ft. Sin. by 40in.; fire-box, 38in. 
deep at back, and 62in. deep at tube plate; heating 
surface, 1065 square feet; weight, 34:4 tons; tractive 
effort, 44 tons. 

Succeeding this came class 2834—2860, numbering 
twenty-seven, all erected in 1875-7 by the Société Alsa- 
cienne de Constructions Mecaniques, of Mulhouse (for- 
merly Andre Koechlin). As before said, the engine 2833 
became the model for them, but their external appearance 
was more finished, and the dome replaced by one on the 
middle ring of boiler with plain rounded cover; weight 
was 650 Ib. less. One of this class, converted to a four- 
cylinder compound, figured in the 1889 Paris Exhibition. 
In these handsome locomotives the axle-boxes are gene- 
rally outside—Roy’s radial. But the continuous ham- 
mering of these boxes against the oblique faces of the 
guides, and the frequent necessity of lining up, is such 
that ere long single leaders will have all been replaced by 
the standard bogie. Bogies were first introduced in the 
class 2861—2911, placed on the rail during 1877-82 by the 
Société Alsacienne, numbering fifty-one. These, through 
the 1878 Paris International, became familiar to readers 
of THE ENGINEER, in which they were fully illustrated, 
about June, 1878. They weighed 39°8 tons empty. 

(To be continued.) 








THE FRACTURE OF STEEL AXLES ON 
ROUNDING CURVES. 
By Tuos. ANDREWs, F.R.S., M. Inst. C.E. 


A LETTER on “ Unexplained Derailments,” under signa- 
ture of “ T. H.,” was recently published in THE ENGINEER 
of September 20th, 1889, which touches upon an interest- 
ing subject, and one worthy of careful consideration in 
some of its aspects by railway engineers. The particular 
cause of derailment suggested in this letter is doubtless 
one amongst many others, and probably some derail- 
ments may be accounted for in this manner. It is 
irrelevant here to express an opinion on the method 
suggested for obviating the evil; it may perhaps, how- 
ever, be useful to notice some recent facts bearing on the 
subject. In connection with the author's researches on 
the strength of railway axles, he has for some years past 
been observing and endeavouring to collect information 
on the influence of curves on the breakage of railway 
axles, as the torsional strain on the axle, arising from the 
rigidly secured wheels, as now constructed, moving 
around curves in the manner suggested in “ T. H.'s” 
letter, must often be considerable. The torsional strain 
thus so frequently set up in axles being intermittent, 
sometimes acting in one direction and then in the reverse, 
alone constitutes no small element of danger. Several 
very serious breakages of steel axles, both crank and 
straight axles, having recently occurred, causing derail- 
ment, and in some instances great loss of life and damage 
to rolling stock, and certain breakages of this class may 
perhaps to some extent be accounted for by the action of 
a torsional ruptive force on rounding curves in manner 
referred to above. 

The following facts afford practical illustrations, and 
reference may be briefly made to—First, the fracture of 
the driving steel crank axle, which snapped whilst running 
at high speed on a forty chain curve, producing the fright- 
ful calamity at Bullhouse, near Penistone, on July 16th, 
1884, attended with a loss of twenty-four lives, and sixty- 
four persons being injured. Secondly, to the sudden 
snapping into about four pieces of the leading Bessemer 
steel axle of a fish van, near Winwick Junction, on Sep- 
tember 20th, 1888. This accident occurred whilst the 
train was travelling at full speed along the following 
course: “ An eighty chain curve to the west, then straight 
for about 105 yards, then upon a forty chain curve to the 
west for about eighty-three yards, then straight for about 
105 yards, then upon a twenty chain curve to the west 
for about 100 yards to the trailing points of the junction 
of the up fast and up slow lines, and then upon a seventy 
chain curve to the west.” This accident was fortunately 
unattended by loss of life. Thirdly, to the case of the 
derailment of an excursion train, causing loss of life and 
considerable damage to rolling stock, which occurred at 
Penistone, March 30th, 1889, caused by the instantaneous 
fracture into several pieces of the straight leading cast 
steel axle of the engine, whilst the train was rounding a 
curve of about forty-eight chains radius. One life was 
lost and about twelve persons injured by this accident. 
~ There are here presented three typical cases of railway 
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axle fractures, viz., a steel locomotive crank driving 
axle, a straight steel locomotive leading axle, and a steel 


railway wagon axle. The accidents above cited appear 
sufficient to afford a practicai indication of the danger 


from torsional strain, &¢., on steel axles whilst travellin 
round curves, a danger increased by the tendency of the 
lower portion of the wheels to push inwards from pres. 
sure against the rails on rounding curves. This source 
of danger in axles would appear to be further enhanced 
by the recent more extensive use of steel as a material 
for railway axles, seeing that steel axles and shafts are 
not capable of enduring torsional strain of an intermittent 
character to the same extent as wrought iron, but are 
more liable to snap under it. 

These recent accidents have also shown that the use 
of steel axles is attended with considerable danger 
especially in rounding curves, and the factor of safety on 
railways does not consequently appear to have been 
increased by their employment, as they exhibit liabihty 
to sudden fracture without previous warning. The case 
of the two straight axles above referred to indicates 
moreover a tendency on the part of steel axles to snap 
into several pieces. The circumstance of the above three 
recent serious accidents having occurred within a com. 
paratively short period, and under somewhat similar cop. 
ditions, cannot be regarded as a mere coincidence. The 
whole subject appears one of such importance as to 
justify the facts ad noticed in the interests of the 
public safety. 








THE TOWER COMPETITION. 





THE jurors, E, H. Carbutt, chairman, Frederick Bramwell, 
B. Baker, E. J. Harland, Alex. B, W. Kennedy, C. Liddell, J. F, 
Moulton, and Thomas Verity, have sent in the following report to 
the Directors of the Tower Company, Limited, St. Stephen's 
chambers, Westminster, 5.W.:— 

Gentlemen,—-Having completed our investigation of the com: 
petitive designs for the proposed tower, we now submit our report, 

Invitations to compete were advertised cn the 23rd of October, 
1889, and sixty-eight designs were sent in. 

We met to consider these designs for the first time on the 15th 
of March last. Every drawing has been carefully examined by the 
majority of the committee repeatedly, and whilst on exhibition at 
the Drapers’ Hall—where the fullest opportunity was afforded of 
comparing the respective designs—we devoted an entire day there 
to the work, and throughout have given the most detailed considera- 
tion to the question before coming to a final decision as to the 
award of prizes. 

The designs were of very varying merit, and although there 
were good points about many of them, we must confess to a feel- 
ing of disappointment on the whole as to the result of the com- 
petition, there being no single design which we could recommend 
as it stands for execution. 

In justice to the competitors, it must be remembered, however, 
that the existence of the Eiffel Tower, and the desire to avoid 
imitations, rily ably enhanced the difticulty of the 
problem, because in the Eiffel Tower the most natural and obvious 
way of combining economical construction and suitable architec- 
tural effect had already been appropriated. 

As a result some of the designs submitted were wildly excentric 
cer extravagant, whilst others were marked by an entire absence of 
architectural merit. 

We found little difficulty in eliminating the larger proportion of 
the designs, but the final award was not arrived at without 
repeated and prolonged consideration. 

Confining ourselves to the designs properly worked out by com- 
petent men, we found that in some cases the chief consideration 
had been given to economical construction, and in others to archi- 
tectural effect. In other words, some designers approached the 
problem from the point of view that the main thing was to get 
1200ft. above the ground with a form of tower which, having a 
fairly good outline, was specially adapted to resist wind pressure 
and other stresses with the minimum weight of steel, while others 
adopted the opposite view, namely, that the primary object was to 
get the best architectural effect without special regard to economy 
in construction or general practicability. ‘ 

In comparing the designs, we endeavoured to do the competitors 
the justice of judging of the merit of their work from the point 
of view adopted by themselves, and we also gave weight to the 
amount of time and care which bad been devoted to the elabora- 
tion of the designs and calculation of stresses and estimates. 

After very careful consideration we have decided to award the 
prizes as follows :— 

First Prize, 500 guineas, to Messrs. A. D. Stewart, J. M. 
MacLaren, and W. Dunn, 21, King William-street, Strand, W.C., 
joint authors of design No. 37. oo ieee 

Second Prize, 250 guineas, to Messrs. J. J. Webster and ‘T. W. 
Haigh, 67, Lord-street, Liverpool, joint authors of design No. 51. 

It is unnecessary for us to set forth the reasons of our decision 
in detail or to classify in the order of merit designs for which no 
prizes are available, but the committee desire to state that they 
consider the design No. 50 by Mr. Max am Ende deserves honour- 
able mention. 

17th June, 1890. 











LIVERPOOL ENGINEERING SociETY.—An excursion of this Society 
to Thirlmere Aqueduct will take place on June 2st. The party 
will proceed by the train leaving Lime-street station, Liver ool, for 
Keswick, at 3.45 p.m., on Friday, June 20th, arriving at Keswick 
at 8.41 p.m. Arrangements will be made for the accommodation 
of members, at the Keswick Hotel, on Friday evening. The party 
will leave Keswick by coach at 9 o'clock on Saturday morning, the 
21st inst., and will drive to Thirlmere, and commence the inspec- 
tion of the works there about 10 o'clock, under the guidance of 
Mr. G. P. Hill, the resident engineer ; driving along the line of 
works to Windermere, and arriving there in time to catch the 
6.0 p.m. train to Liverpool. A stop will be made for luncheon at the 
Prince of Wales Hotel, Grasmere, at 1.0 p.m. Special tickets for 
the railway journey to Keswick, and from Windermere to Liver- 
pool, available to Monday, June 23rd, will be issued at 8s. each. 


THE INTERNATIONAL TELEGRAPH CONFERENCE.—At a banquet 
given to the delegates of the International Telegraph Conference 
in Paris on the 17th inst., Sir John Pender, the president, stated 
that there are 2,000,000 miles of land lines, valued at 1,550,000,000f. 
The cables belonging to Governments are 13,178 miles long, and 
are valued at 100,000,000f. The cable companies have 107,000 
miles of cable, costing 900,000,000f., and have a total ~—— of 
1,000,000,000f. ‘The gross expenditure on land jines and cal ples has 
been over 2,500,000,000f. The cable ships number thirty-six, with 
a gross tonnage of 53,780. All this has been created during the 
last fifty years, and most of the submarine cable portion during 
the last twenty-five years. The time occupied in sending a 
message from London to Egypt is twenty minutes; Loncon to 
Bombay less than an hour; London to China about two hours; 
London to Australia less than three hours. It is an axiom that 
countries which require colonies and desire to keep their place 0 
the race of ss fecl that they must have their colonies col 


uected with the mother country by these submarine cables. 
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DESIGN FOR A GREAT TOWER FOR LONDON.—HEIGHT 1400rFr. 


BY PROFESSOR ROBERT H. SMITH AND MR. WILLIAM HENMAN, A.R.LB.A. 


£ GREAT TOWER 
THY OR LONDON. 


Tus is a “tripod” tower 
1400ft. high to the top of 
the mast, and 1250ft. to 
the lowest floor of the top 
platform, with a base of 
350ft. between the centres 
of the tubes. It consists 
of three plain steel tubes, 
oft. diameter at the base 
and tapering to 6ft. dia- 
meter at the top, where 
the centres are 25ft. apart. 
The bases of the tubes are 
tied together underground 
and again at 156ft. above 

und by a set of arch- 
form ties, upon which is 
constructed the first ‘“ gal- 
lery” with a floor space of 
5400 square feet. The 
“great platform’ has its 
lower floor 282ft. from the 
ground, and has a total 
floor area of 54,345 square 
feet. The second platform 
stands 585ft. from the 
ground, and affords 12,580 
square feet floor area. The 
top platform has an area 
of 4075 square feet, making 
the total floor area above 
the ground level of 76,400 


square feet, and giving 
very easy accommodation 
to 8520 persons. If all 


the floors were moderately 
crowded, they would hold 
20,000 people. The tubes 
are braced together by 
bracing of extra stiffness, in 
order that the swaying in 
a strong wind should be 


inappreciable. With a 
56 lb. per square foot wind 
pressure the stress is 


everywhere below six tons 
per square ‘inch. The 
weight of the superstruc- 
ture gives a stability equal 
tothe overturning moment 
of a wind pressure of 61 1b. 
per square foot. The great 
tubes are tied by numer- 
ous holding-down bolts to 
the concrete and masonry 
foundations, and the added 
weight of the portions so 
tied to the superstructure 
give a stability equal to 
the overturning moment 
of a hurricane wind pres- 
sure of 114 1b. per square 
foot over the whole struc- 
ture. There are three 
two-decked lifts ascending 
from the ground to the 
“great platform’ inside 
the tubes. These run 
each on three sets of curved 
rails, which keep their 
floors horizontal through- 
out the entire travel. They 
are actuated by wire-ropes 
and hydraulic rams. Thei. 
capacity is about 2000 per- 
sons carried up and down 
per hour, all seated. From 
this rises to the second plat- 
form a single circular 
glass-walled cage, fully 
seated on a idal 
floor, so that all the passen- 
gers have equally good 
views around. It carries 
up and down 1000 persons 
per hour. This cage rises 
in the central space between 
the great tubes. In this 
Space also rises a two- 
decked cage from the 
second to the top platform, 
with a capacity of 800 
persons per hour. This last cage has also pyramidal floors, 
and, although not seated, the floor space is railed off in sec- 
tions so as to prevent the passengers crowding each other 
uncomfortably. The staircases ascend to the crown at the 
ase of the mast inside the great tubes, which are lighted 
by .& regular series of glazed windows. One of the three 
staircases is devoted to ascending, and two to descending 
traffic, at each landing there being wickets opening one 
way only. Thus, it is impossible for conflicting streams 
of traffic to interfere with each other, this system being 
rigidly adhered to right up to the pavilion at the base of the 
Mast, 1330ft. above the ground. The total weight of the 
Superstructure is 11,500 tons, and: the estimated cost, in- 
py foundations and entrance ravilions, £229,500. Ten 
sheets of detail drawings were sent in to the judges in the 
Competition. The designers considered that they should 
work under two leading conditions, namely, that as the 
ng is a commercial one, the cost should be kept as 
possible, and that a reasonably large amount of 
Heommodation should be provided. - Under these condi- 
hd they aimed at two great objects — first, to produce 

@ effect of great height, grandeur, and strength; and 


un 
low as 





6 Oa) 
z ae A u 


“ar- 


7) 


, 


W 





secondly, to obtain gracefulness in the general appear- 
ance. Grandeur of effect might be obtainable by help 
of richness and massiveness of detail, but these in- 
evitably lead to heaviness of outline and also to great costli- 
ness. On the other hand, gracefulness of form would in- 
crease the appearance of immense height, and is at the same 
time compatible with a feeling of grandeur and strength. 
Simplicity being conducive to gracefulness and also to 
economy in construction, it was determined to work on lines 
of extreme simplicity. A simple structure shows boldly 
even to the least initiated, its main features affording strength 
and stiffness, and this is considered a leading advantage of 
the design—it can be “ understanded of the people.” Adopt- 
ing this as the key-note of the whole idea, it was found 
advisable to leave the plain edges of the great tubes unbroken 
from top to bottom except where absolutely unavoidable, 
namely, at the platforms, through which the eye easily 
follows the lines. Thus, all the necessary ribbing and 
bracing of the tubes is internal, and the lighting windows do 
not project as dormers. The plain tubes also, of course, offer 
less resistance to the wind than lattice work of equal 


strength or outside ribbed tubes. The three-tube design offers | 





less wind resistance than 
any other for the same 
area of top platform. It 
is the wind pressure, of 
course, that is the leading 
detriment in the design of 
the detail section. Objec- 
tion to the “ lop-sidedness ” 
of the side view of the 
tripod design has been 
frequently raised. But 
a@ perspective view very 
clearly shows that the 
side view is not un- 
picturesque. Symmetry 
from every point of view 
is not, and never has been, 
a rule either in art or in 
nature. Nearly every 
mountain has a bluff side 
and a gently sloping side. 
The same general shape in 
varying proportions is seen 
in the cliffs of the seashore 
and in wind-blown forest 


trees. Everywhere in 
nature this shape is the 
symbol of strength. In 


architecture a cathedral is 
made symmetrical on each 
side of one plane; in views 
perpendicular or inclined at 
any angle to this one plane, 
the structure is seen to be 
bluff at one end and with 
its height tapering down 
gradually towards the other 
end. In other proportions 
the same general shape is 
again seen invariably in 
retaining walls and reser- 
voir embankments. The 
engineers claim that a 
shape so generally met 
with throughout both 
nature and art can have 
nothing inherently wrong 
about it. Ancient castle 
walls, which are invariably 
of this shape, are reckoned 
among the most pic- 
turesque of all structures. 


ABSTRACTS OF CON- 
SULAR AND DIPLO- 
MATIC REPORTS. 


Denmark: Trade in 1888.— 
British imports _ into 
Denmark increased by 
£325,362, or 9°35 per cent. 
over those of 1887, their 
proportion of the whole re- 
maining steady at 22-6 and 
22°8 per cent. British ship- 
ping entering Denmark in- 
creased by 114,947 tons, or 
35°05 per cent., and in pro- 
portion of the whole from 
18-5 to 22-7 percent. Coal 
increased by 126,000 tons, 
or 10:05 per cent., and in 
value from 14s. O?d. te 
15s. 63d. per ton, due to 
a rise in prices. While 





English coal increased, 
German coal decreased. 
Metals and hardware 


amounted to 81,050 tons, 
in value £1,345,765, an 
increase of £121,099, or 
9°85 percent. The imports 
of unwrought iron and 
steel from England and of 
metal goods from Germany 
increased, while the im- 
ports of similar goods from 
Holland fell off. 

Germany: Stock com- 
panies or trusts. — The 
United States Consul- 
General at Frankfort re- 
; rts: The decline in 
securities—especially State—led men to look elsewhere for 
paying investments. At first the tendency was towards 
foreign securities paying high interest, but only a small 
portion of capital was invested therein through want of 
confidence. The large dividends of certain stock companies 
during a series of years led capitalists to look to them, and an 
increase in their number as a fair field for new and profitable 
investments. Thus far they generally met with success. 
The natural result was to force up existing old stock, and to 
create a demand and an opening for new, which demand 
was responded to. In 1884 a law was passed to regulate 
stock companies, to take from them their dangerous 
character, to secure shareholders, and to put obstacles in 
the way of their creation: but this legislation has ended by 
aiding that which it proposed to defeat. A more definite and 
detailed statement of affairs in cases of private companies 
turned into stock companies and a public examination was 

uired. This detailed statement made the owners of the 
old concern much less responsible as members of the new 
company than of the old. In the seventies the fever took 
the form of creations of new concerns. Now it is that of 
changing from private into stock companies. There may 
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not be so much danger in the present system as in that 
preceding the crash of 1873; but there is enough to bid men 
pause. The change usually follows, and is based on the 
results of, most prosperous years. Stocks are valued at most 
exorbitant, and even fictitious prices. The bonuses paid for 
the goodwill, reputation, and trade of the old owners are a 
prominent figure in the organisation of stock companies, the 
most of which begin by extending their business over other 
branches of trade and over larger territory. This leads to 
- increased competition, and usually ends in disaster. The 
changing fever here has grown out of the conditions of the 
money market, the favourable condition of many branches 
of industry, and the change caused by the law of 1884. 
Great changes in industrial life must result from the new 
system. At one time the personal efforts, influence, and 
care growing out of private ownership were deemed essential 
to the successful running of industrial enterprises. To-day 
it is thought that stock companies can be made much more 
productive in the long run than a concern of the same kind 
and size conducted by private owners. It has been proved 
that stock companies enable the nation to increase pro- 
duction and meet larger demands quicker than under the old 
system. The new concerns can do more to secure the 
highest technical excellence. This is shown by the various 
chemical, metal, and textile industries. The profits will be 
larger, and spread out over a greater number of persons; but 
people of limited means cannot participate in the better 
class of these enterprises, the law having fixed the minimum 
price of a share at £50, with the intention of hindering poor 
persons from investing in ous, insecure, and risky 
enterprises. The strife between capital and labour will 
under the new system assume a more definite and aggressive 
character. The personal influence of the members of private 
concerns will disappear entirely. Stock companies, compelled 
to report the state of their affairs, can be easily watched and 
a knowledge of their profits obtained by the workmen, by 
which they will know when to demand increased wages. 
Against these demands employers will combine, having for 
their object, not only the defeat of the employed, but the 
forcing and keeping up of prices. The next move will be the 
organisation of the workmen in one large union, and the war 
between employers and employed will most probably become 
permanent. 


Germany: Iron, steel, and railways.—The United States 
Consul General at Frankfort reports: Steel is expected to 
take the place of iron wherever possible. Since steel rails 
were first used, iron has been steadily giving way to it. All 
structural forms once made of iron are now made of steel. 
Cast steel is also taking the place of cast iron and forgings. 
Mild steel is even taking the place of iron on the anvil. The 
fears that steel would not weld, that it would burn by over- 
heating, or be injured by being worked at the dangerous blue 
heat of steel, have disappeared. Welded steel pipes have 
been used successfully, and weldless solid drawn steel tubes 
have been found to stand vibration better than copper or iron 
pipes. Solid cast steel car wheels are expected to replace 
chilled wheels, and cast steel guns are expected to be much 
more endurable and stronger than those made of cast iron, 
and will be both much cheaper and as good as combination 
guns of iron with steel lining. Heavy percentage of manga- 
nese added to steel increases its hardness and strength, and 
has shown that iron is increased in strength by the addition 
of small quantities of other elements than carbon. Chrome 
steel is also gaining in favour, and a cheap and efficient steel 
for springs is being developed by the Siemens-Martin process. 
Most of the German railways are owned by the State, and 
the remainder are controlled by the Government so far as to 
protect the public against extortionate rates. The Prussian 
State lines in the year 1887-8 earned £36,681,423, or 
£2,516,647 more than for the previous year, and had a surplus 
of £13,090,670, or £2,533,205 more than for the same period. 
The Government has £299,015,334 sunk in the railways, which 


are 13,950 miles in length, 11,200 miles being principal lines | P® 


and 2750 miles branch lines. Of the income 70°9 per cent. was 
from goods, and 29-1 per cent. from passengers. The quantity 
of goods carried during the year was 98,900,000 tons, of which 
a little more than half was coal. The State—Prussia—had 
8618 locomotives, 13,503 passenger carriages, and 172,743 
goods vans. The average number of persons employed daily 
in the 254 railway workshops of the State lines was 34,598, 
of which 25,449 were artisans or mechanics, and 1631 
apprentices. The average wages paid to each man was 
£38 10s. a year. The tendency here is towards State owner- 
ship and control of all the lines, which are noted for cleanli- 
ness of carriages and vans, excellence of service, general 
efficiency, politeness of officials, and regularity of trains. 
The carriages are well built, excellently ventilated, cool in 
summer, and in winter heated by steam. The beds and rails 
are heavy and solid, the stations models of architectural 
beauty and neatness, and the officials skilful and well-trained. 
They enter the service to make it a career; employment is 
constant, and promotion depends upon efficiency. Trans- 
portation by water being cheaper than by rail, has always 
obtained the widest possible attention both from Government 
and Boards of Trade. The numerous canals and rivers of 
Germany do a transport business only a little less in tonnage 
than that of the whole mercantile marine—1,242,000 tons 
against 1,294,000 tons for the latter. 


Russia: Trade of St. Petersburgh in 1888.—Among the 
principal imports to Russia were coal, coke, and machinery. 
Anchors, chains, &c., decreased by 484 tons, or 22°25 per 
cent., boilermakers’ work by 516 tons, or 22:1 per cent., 
and in value by £17,778, or 26°7 per cent. Coal increased 
by 147,648 tons, or 10°05 per cent., and in value from 
13s. 34d. to 13s. 97d. per ton. Coke by 16,038 tons, or 11-35 
per cent., and in value from 14s. 1,4d. to 18s. 33d. per ton; 
engines and apparatus by £291,823, or 23°85 per cent.; iron, 
bars, blooms, and mill bars by 5944 tons, or 20°25 per cent., 
and in value by £65,088, or 22°3 per cent.; iron, cast, decreased 
by 69,069 tons, or 48°65 per cent., and in value from 
£3 11s. 4d. to £3 5s. 63d. per ton; iron, sheet, increased b 
3160 tons, or 16-25 per cent., and in value from £13 11s. 44d. 
to £15 1s. 84d. per ton; lead increased by 1696 tons, or 15°3 
per cent., and in value from £12 Os. 7d. to £12 2s, 34d. per 
ton. Machinery, agricultural, increased by 2547 tons, or 
45°05 per cent., and in value by £86,848, or 54-95 per cent. 
Ores increased by 2080 tons, or 36°6 per cent., and in value 
by £11,326, or 81-9 percent. Scythes, shears, sickles, spades, 
&c., by £28,825, or 26-4 per cent.; steel plates by 81 tons, or 
4-15 per cent., and in value from £22 14s. 4d. to £25 6s. per 
ton; tin, bar and rod, by 483 tons, or 27-5 per cent., and in 
value from £57 19s. 3d. to £88 18s. 2d. per ton; tin, plates, 
by 1048 tons, or 78:3 per cent., and decreased in value from 
£20 18s. to £18 4s. per ton. Tools increased by £22,119, or 
13 per cent. Wire, iron and steel, by 97 tons, or 24 per cent., 
and decreased in value from £42 13s. 6d. to £39 13s. 11d. per 


ton. British shipping entering Cronstadt increased by 30,443 
tons, or 5°65 per cent., and in proportion of the whole from 
51°75 to 57-8 percent. British imports increased by £463,542, 
or 5°5 per cent., but the amount was much below the average 
of previous years, attributable to the higher rates of duty 
which have been doubled since 1867. Portable engines, 
mostly for electric lighting, were formerly kept in stock here ; 
but the high duty checks their importation, and agents no 
longer keep them on hand, owing to the costs of insurance 
and warehousing. San Galli, of St. Petersburg, constructs 
engines and boilers for electric driving. Many British steam 
engines and boilers are used in cotton mills in Moscow and 
St. Petersburg, manufacturers implicitly relying on them for 
accuracy of workmanship, durability, andsafety. At St. Peters- 
burg, Lessners, Nobel, San Galli, and the St. Peters- 
burg Metallic Works make engines and boilers; the latter 
make the best boilers, some of which are at work where 
formerly English ones were used; some also come from 
Warsaw. Drilling, planing, screw cutting, shaping and 
slotting machines are imported, mostly of a cheaper class, 
and not well finished. There are not many made in this part. 
Hydraulic special machinery of heavy construction, for 
Government works, comes from Lancashire and Yorkshire. 
England holds her own in cotton spinning machinery, which 
is not made here, through being expensive and the constant 
improvements made in it. Fewer cotton looms are imported, 
as they are made in various parts of Russia, some of them by 
cotton mill companies, who get the castings made and then 
put them together. They are simple and require no skill in 
construction, but those made by cotton mill companies are 
as costly as English looms. Those made in Lodzu are cheaper 
than English, but not so well turned out. The quantity of 
gas and steam pipes and tubes imported is small; those made 
in Russia are not so good, and will not stand the test pressure. 
Where strength and uniformity of thickness are required 
they have to be got from England. Crucibles are im- 
_ in considerable quantities, those of Bristol make 
olding their own; the Germans are competing closely by 
by offering them at a lower price, but the quality is inferior. 
A good business might be done in scythes if our manufacturers 
would suit the requirements of the native purchaser in price 
and quality. English scythes, owing to their high price, 
cannot compete with Austrian, which are both cheap and 
good. In saws the competition between British and German 
makers is close. There is hardly. any trade in English locks, 
many being made in Russia at much lower prices. Though 
good buyers prefer paying higher prices for English hardware, 
through German makers underselling each other and lowering 
the standard of their goods, the bulk of the trade is in cheaper 
articles. Generally the Russians will not pay a higher price 
for excellence of workmanship; so long as goods are cheap 
their quality is not very strictly scrutinised. The sole cause 
of the decreased importation of machinery is the high duties 
which it has to pay. Were this not the case no manufactory 
here could keep open a month. Firms sending goods to 
Russia must be most particular in giving net weights of con- 
tents of cases, as the Customs authorities impose a fine of 
four times the amount of duty for any wrong declaration, 
even when a clerical error. The length of the Russian 
railway system at the end of the year open for traftic was 
19,205 miles. Several new lines were to be commenced as 
soon as possible, and commissions were formed for the 
elaboration of the Minor Trunk Siberian line. Naphtha 
residuum js being more and more used as fuel. All steamers 
on the Caspian and many on the Volga have used it for some 
time. Manufacturers and railways are using it instead of 
coals and wood, and it is being used for domestic purposes in 
stoves of special construction. It is estimated that the cost 
at Moscow, 1500 miles from the source of supply at Baku, is 
35 per cent. less than that of coal and wood. It is specially 
in the central eastern and south-eastern provinces that the use 
of naphtha residuum for fuel promises to attain great pro- 
rtions. 
Sweden: Trade of Stockholi in 1888.—The year was 
rendered remarkable by the imposition of new Customs 
duties for the protection of native industries against foreign 
competition, but the only results up to the end of the year 
were a falling off in imports and a rise in the prices of neces- 
saries of life particularly affecting the labouring and poorer 
classes. British shipping entering Stockholm increased by 
42,825 tons, or 31-6 per cent. over 1887, and its proportion of 
the whole from 22-2 to 29-2 per cent. owing to a decrease in 
German shipping. British sailing vessels have almost 
entirely disappeared from the Stockholm trade. During the 
early part of the year there was considerable activity in the 
import trade in consequence of the new Customs duties which 
took effect from 1st of July. Cement decreased by 48,403 
cubic feet, or 57 per cent., owing to the Swedish cement fac- 
tories having developed to such an extent as to be able to 
compete with those of foreign countries. Coal, almost exclu- 
sively from England, increased by 1,608,826 cubic feet, or 
12°75 per cent. Iron, bar and manufactured, decreased by 
2220 tons, or 52 per cent., owing to the heavy import duty. 
Iron, pig, chiefly from England, and used in the foundries 
and mechanical works throughout Sweden, increased by 2206 
tons, or 71°6 per cent. Iron, rails, increased by 1987 tons, or 
78°3 per cent. Iron, sheet, decreased by 624 tons, or 3°9 per 
cent. Lead increased by 40} tons, or 23°25 percent. Mineral 
oil, which is gradually taking the place of olive oil for 
machinery purposes, by 17284 tons, or 19°65 per cent.; tin, 
unworked, by 22 tons, or 32°75 per cent.; exports of copper 
decreased by 1463} tons, or 45°8 per cent.; iron, bar, in- 
creased by 2477 tons, or 6°15 per cent.; iron, manufac- 
tured, decreased by 12,4253 tons, or 86°2 per cent.; iron, 
Pig, by 5305 tons, or 25°85 per cent.; iron, scrap and 
loom, increased by 25604 tons, or 126°75 per cent.; iron, 
sheet, by 836 tons, or 88°4 per cent.; iron wire, from 235 
tons to 3697 tons ; steel decreased by 14634 tons, or 47°65 per 
cent. The iron market remained in a most unsatisfactory 
state during the whole year, the Swedish iron works giving 
next to no profit. The situation was all the more deplorable 
as the price of charcoal had risen, while that of iron and 
steel had fallen. Lead increased by 26} tons, or 96°45 per cent.; 
lead ore decreased by 134 tons, or 16-6 per cent.; machinery 
and wy 2H nay a by £1951, or 4:05 per cent. The manufac- 
ture of bricks has made great progress, and there are many 
large factories at work. Hitherto the industry had only 
supplied the home market, but there are prospects of a foreign 
export trade, arrangements having been made for the con- 
signment of 500,000,000 bricks to Germany for the new 
Baltic and North Sea Canal to be delivered within five years. 
The necessity for colonising the most northern provinces of 
Sweden, and qarng up their rich resources to commerce and 
trade, was fully realised. The sums required for the con- 
struction of the Northern State Railway were readily voted 





for by the Rigsdag, and the works on the line pushed forward 
With great rapidity. ; 
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THE ROYAL SOCIETY CONVERSAZIONE, 


Last Wednesday night, at the ladies’ conversayi 
Royal Society, at Burlington House, the exhibite ween 
some extent the same as those already described in th ~ 
—— in relation to ae conversazione, - 

Mr. C. V. Boys, F.R.S., exhibited an oscillating s : 
ment. One a the chief features of interest apemmte e 
therewith was a device which forms one link in a chain of 
new pte co, ag apparatus by various inventors, for takin < 
rapid succession of photographs of moving objects or shen 
mena in less than a second of time. It was a modificati: 
of the method employed by Dr. Lodge to show the oscillatory 
nature of a spark formed under proper conditions si, 
lenses are mounted on a disc, of are made to rotate, 
Each forms upon a screen an image of the spark, which i 
drawn out by the movement of the lens into a broken band of 
light. The lenses are not at exactly the same distance froy 
the axis, so that the band formed one is not overlap ‘i 
by the band formed by the next. Thus the whole duration 
of the spark from the first to the last oscillation may be 
observed or photographed. Mr. Boys also exhibited 

hotographs showing the formation of drops. Water 
ps, half an inch or more in diameter, were allowed to 
slowly form and break away in a liquid of slightly lower 
specific gravity, namely, a mixture of paraffin and bisulphide 
of carbon. Photographs of these were taken as follows: they 
were illuminated by an electric arc and large condensing lenses 
a camera was placed in front, and the view was rendered 
intermittent by a card disc with one hole near the edge made to 
rotate at from fourteen to twenty turns a second. The exposure 
was about one eight-hundredth of a second. Forty inches of 
photographic plate were arranged in a long slide which could be 
drawn past by hand. Three of these multiple photographs are 
exhibited. The thaumatrope was made by sticking the separate 
parts of the last series round a card disc, and afterwards 
painting the surface black and white, following the outlines of 
the photographs exactly. The thaumatrope clearly shows the 
gradual formation of the drop and the nce the oscilla. 
tion of the pendant drop immediately afterwards, the rebound 
of the spherule from the pendant drop, the oscillation of the 
large drop as it falls, and its rebound from the water below 
into which it fell. 

Other photographs were shadows of water jets cast upon a 
photographic plate by the action of a small distant spark, a 
method invented by Mr. Chichester Bell. The remainder 
were photographic shadows cast by a water jet upon a rapidly 
moving plate by the intermittent light of an oscillating spark, 
a clearly showed the movement of the separate water 


ps. 

Professor Sylvanus P. Thompson, D.Sc., reproduced Dr, 
Koenig’s experiments on the production of beats and beat- 
tones. (1) Beats produced by the interference of the tones 
of two massive tuning forks, one of which sounds the low 
note C = sixty-four vibrations, and the other varies from C 
to G. (2) Production of beat-tones by simultaneous sounding 
of shrill tuning forks. (3) Production of low beat-tones by 
the simultaneous vibration of short rectangular steel bars 
tuned to emit two different shrill notes when caused to 
vibrate in two transverse directions. (4) Production of beats 
and beat-tones by the interference of a direct and a reflected 
wave proceeding from the same tuning fork. 

Mr. G. J. Symons, F.R.S., exhibited a brontometer or 
thunderstorm measurer. During some heavy rains, but not 
all, and during some thunderstorms, but not all, the 
barometer rises and falls rapidly and irregularly. In order 
to ascertain the cause of these variations, it is necessary to 
determine precisely the sequence of the various phenomena 
and the times of their greatest intensity, for which object 
this apparatus has been devised jointly by the author and 
by MM. Richard Fréres, of Paris,and constructed by thatfirm. 
Endless paper was carried under the recording pens at the 
unprecedented speed of 6ft. an hour, so that the time of 
any phenomenon can be easily read to half a second, each 
60th second being automatically recorded. The velocity of the 
wind is continuously recorded by one of Richard’s anemo- 
cinemographs, and the atmospheric pressure by a modified 
form of their statoscope, which is so Nelieate as to give 30in. 
for each inch of the mercurial barometer, or about three 
times the scale of a glycerine barometer. There are 
mechanical arrangements whereby the observer records :—(1) 
The commencement, variation in intensity, and termination 
of rain. (2) The instant of each flash of lightning. (3) The 
commencement and duration of each clap of thunder. (4) 
The commencement, variation in intensity, and termination 
of hail. As all these phenomena are recorded on one paper, 
with a single time scale of 0-02in. per second, it is evident 
that their precise sequence and correlation will be recorded. 

There were several exhibits connected with geology and 
meteorology. 

The following exhibit shows how botanical research may 
sometimes _ likely to have strong commercial bearings: 
—Mr. D. Morris, M.A., F.L.S., exhibited sugar cane— 
saccharum officinarum—seed and seedlings. 
has hitherto been propagated entirely from slips or cuttings, 
and it was believ that owing to prolonged cultivation it 
had lost the power of producing ripe seeds. Young sugar 
cane plants have now, oom been raised from seed both 
at Barbados and at Java. The fruit has lately been figured 
and described for the first time. Considerable interest is 
taken in the possibility of raising new varieties of sugar cane 
from seed, and in renewing the constitutional vigour of 
plants that have become diseased. Great importance is 
attached to the subject in sugar-producing countries, as it 
opens up an entirely new field of investigation in regard to 
sugar cane cultivation. 

Professor J. A. Fleming, M.A., D.Sc., and Mr. Ernst 
Thuynauer, gave some experimental demonstrations on electro- 
magnetic repulsion phenomena, illustrating the ony 7 
facts of the phenomena of electro-magnetic repulsion, dis- 
covered by Professor Elihu Thomson, and their applications 
in alternate current electro-magnetic motors, as ex ibited in 
the Paris Exhibition of 1889. These experiments illustrate 
in a striking manner the electro-magnetic impulses expe- 
rienced by closed conducting circuits—such as copper rings, 
closed coils, copper spheres and discs—when immersed in & 
very powerful alternating magnetic field. A copper ring is 
powerfully repelled from the pole of an alternating current 
electro-magnet when excited with a current of 40—50ampéres. 
Copper rings may be maintained suspended in air, and copper 
spheres floating in water caused to rotate rapidly 
under the influence of this electro-magnetic repulsion. The 
essential condition for the production of these effects is that 
the conducting body should have considerable self-induction. 


The sugar cane 





Under these circumstances the induced currents created in the 
conductor, under the influence of the fluctuating magnetic 
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ja, “lag” behind the inducing current in phase and in 
fie rdance with well-understood principles. This inductional 
psteresis brings into existence a powerful repulsive force 
a reet the conductors conveying the inducing and the 
induced currents. The apparatus illustrating these 
oh nomena was exhibited in the United States section of 
re Paris Exhibition of 1889, and fully described in our 
= and has been lent for the purposes of exhibition. 
Re applications of these principles in the construction of 
jternate current motors and meters was illustrated by 
working models and by lantern diagrams. The alternating 
pnt employed was supplied by a 10-horse power trans- 
forme lent by and fed from the circuits of the London 
Electric Supply Corporation. ; a : 

Professor J. W. Judd, F.R.S., exhibited some specimens of 
a remarkable nickel-iron alloy — Awaruite —of terrestrial 
origin, from New Zealand, and of the minerals and rocks 
with which it is associated. They were sent by Professor G. 
H. F. Ulrich, of the Dunedin University, New Zealand. 
This curious mineral, consisting of 2 Ni + Fe, was analysed 
and named by Mr. W. Skey, in 1885, having been detected 
by him in specimens of sands obtained from streams in 
the South-Western part of the South Island of New Zealand. 
Professor Ulrich has since been able to show that the grains 
of this alloy are found over a considerable area, disseminated 
in peridotite and serpentine rocks; which rocks are intrusive 
in the metamorphic schists of the district, and form the Red 
Hill and Olivine Ranges. The substance which Awaruite 
most closely resembles is the Oktibbehite meteorite, consist- 
ing of Ni + Fe; and the occurrence of this alloy in terrestrial 
rocks is comparable to the presence of nickel-iron alloys in 
the basalts of Ovifak, and other localities in Greenland. 





THE CITY.OF PARIS ACCIDENT. 








A Boarp of Trade inquiry was opened at St. George’s Hall, Liver- 
ol, on the 16th, to investigate the circumstances attending the 
eakdown of the low-pressure starboard engine of the Inman and 
International Company’s steamer City of Paris on her homeward 
passage from New York. The ye oogpe f magistrate, Mr. T. 
Stamford Raffles, presided, and with him sat Captain J. T. Bragg, 
nautical assessor, and Messrs. W. Eames and J. H. Hallett, engi- 
neer assessors. Mr. Mansel Jones and Mr. Howard Smith con- 
ducted the inquiry on behalf of the Board of Trade. Sir Walter 
Phillimore, Q.C., and Mr. Baden Powell represented the owners 
and Mr. W. Pickford appeared for the builders, Messrs, J. an 
G, Thompson, of Glasgow, who wished to be parties to the inquiry. 

Mr. Mansel Jones, in 7s the inquiry, said it was into the 
cause of an accident to the City of Paris almost unprecedented in 
the annals of steam shipping. Before going into the details of the 
case he would give the court a short history of the ship herself. The 
vessel was built by Messrs. J. and G. Thomson, on the Clyde, in 1889. 
She had performed a few voy: in 1889 to New York and back, 
and in January last she came into the dry dock at Birkenhead for 
the purpose of undergoing some repairs, certain defects having 
been found in her” engine-room and in the bush of the starboard 
screw. She had been built under survey both of Lloyd’sand the Board 
of Trade, and he was instructed that the surveyors paid special 
attention to her, as he understood she was under survey from the 
very commencement up to the time she obtained her enger 
certificate, which was not granted until after the Board of Trade sur- 
veyors had come round from the Clyde in her and were satisfied 
with her performance during that voyage. She obtained her 
passenger certificate under the 309th section of the Merchant 
Shipping Act. 

In January last, when the City of Paris was docked, it was found 
that the after bearing of the starboard shaft was a little worn 
down. She was put into the shipwrights’ hands, and that was 
repaired. Flaws were also found mm the columns of the engine- 
room. These were cast steel columns, and certain cracks, known 
technically as ‘‘ draws,” caused by the shrinkage of the metal in 
cooling, appeared in them. In order that these should not extend 
in any way, they were strengthened by steel plates being affixed 
to the standards and screwed on through them. He believed it 
would be shown to the Court that these cracks had not increased 
in any way, or shown any increase even after the accident they 
were about to inquire into took place. The vessel had alto- 
gether fourteen bulkheads. The compartments to which the 
special attention of the Court was called were Nos. 9, 10, 
ll, and 12: 9 being the engine-room. No. 9 had a longi- 
tudinal bulkhead dividing the engine space into two engine- 
rooms, the starboard and port engines having distinctly separate 
rooms. The doors between the two engine-rooms and the dynamo- 
room and other doors were worked by hydraulic power from an 
accumulator in the engine-room, but if the pumps failed the doors 
worked automatically and remained closed. : 

After the repairs which were effected to the columns and the 
bush of the starboard tail shaft in January last, the City of Paris 
made a voyage to America and back, a then went out to New 
York again, and it was on her return on this verege that the 
accident happened to her. She left New York on March 19th, 
with a crew of 373 hands and 687 passengers. She had a strong 
crew in the engine department, numbering 176, and comprising a 
chief engineer, eighteen assistant engineers—six of whom held 
chiefs’ certificates—three electricians, one clerk, three refrigerator 
men, three donkey men, three storekeepers, thirty-three greasers, 
oe firemen, and fifty-seven trimmers. 

ll went well until the afternoon of March 25th. The vessel 
was now in longitude 51°10 N. and 15°28 W. At twenty minutes 
ee five that afternoon the engine-room watch was relieved, and 

r. Gill, third engineer, Mr. Gibson, fifth engineer, and Mr. Hol- 
croft, also fifth engineer, took charge. They found the engines 
working at about eighty-one or eighty-two revolutions. Mr. Gill 
went into the starboard engine-room and felt the crank pins, and 
found them all right. He then went into the port engine-room, 

as soon as he got there heard the starboard engine suddenly 
race for two or three seconds. He rushed back to the engine and 
adjusted it. He went back towards the door, and as soon as he 
got there he heard a tr Jous crash, thing coming through 
the iron bulkhead, knocking a hole into it. On going back again 
he found what could only be described asa perfect wreck. It 
would be a convenient thing if the Court and its assessors could 
Visit the vessel, as he was informed they would be able to form a 
better idea of the damage, the port engine being in the condition 
in which the starboard engine was before the accident. Mr. Jones 
proceeded to detail the damage caused by the accident. Our 
readers will, however, form a better notion of the condition of the 
engine-room from the engravings published in THE ENGINEER for 
April 18th and 25th, than could be imparted by pages of description. 

e whole place was enveloped in steam, After some short time 
the chief engineer managed to get into the engine-room, and did 
his best to stop the communications with the sea water. Water was 
then 6ft. high in the engine-room, and was rising so that the Kings- 
ton valves could notbegotat. A hole was knocked into the bulkhead 
between the two engine-rooms, and a great deal of water es¢a 
through it into the port engine-room, which was also filled. e 
donkey a were rigged, and kept the water down in compart- 
ments 1] and 12, An endeavour was made to stop the hole in the 
bul head between the engine-rooms by means of beds and other 
appliances, but the water washed these away, and the attempt was 
hot successful, They also endeavoured to stop the water goin 
Into the vessel through the pipes by means of a sail, but this di 
hot appear to have been effectual. “All the sails were set, but they 
Were of no avail. They possibly would have prevented the vessel 








falling off into the trough of the sea, but there was no wind. 
That would be worth the consideration of the Court. During the 
remainder of the time, till the vessel got into Queenstown, the 
weather was fine. 

On the 28th they fell in with the steamer Aldersga’e, which 
came down and tool: the City of Paris in tow, finally bri: ving her 
into Queenstown at four o’clock on the morning of whe 30th. 
Divers were employed, and by their aid all the injections and dis- 
charge pipes at the ship’s side were plugged, and they pumped the 
water entirely out of the vessel. Counsel said he should bring 
evidence to prove the damage in detail. He pointed out that the 
vessel was constructed according to a specification which was 
approved of ; also that certain recommendations made by the 
Board of Trade were most readily adopted by the owners. For 
the assistance of the Court in coming to a conclusion as to the 
cause of the accident, and in ascertaining whether every precau- 
tion was adopted, or whether any other precautions might have 
been taken by anybody, so that such an accident as this could not 
happen in the future, he would ask the Court whether it would not 
be advisable for them to go over the vessel before proceeding with 
the evidence, bearing in mind the points alluded to. 

At this stage the Court adjourned, to visit the City of Paris. 

On the 17th, Mr. James R. Thomson, senior partner in the 
firm of Messrs. J. and G. Thomson, after giving details of 
construction, said the ship was built to meet the requirements 
of an armed cruiser of exceptional strength. There were fourteen 
transverse bulkheads, all extending to the upper deck. When cast 
steel was used, test pieces were cast from the same ladle, and 
when tested in the presence of officers of the Board of Trade and 
Lloyd’s, they averaged thirty tons to the inch, with an elongation 
of over 10 per cent. bent to 60deg. to 70deg. cold, and were 
capable of being easily welded. This was the first time steel had 
been so largely used in the engines of a merchant steamer, but it 
had been very largely used in naval vessels. The greater cost had 
prevented its adoption in mercantile vessels. Some cracks or 
cooling flaws had develo in the steel columns, and they had 
been strengthened 5 1 malleable steel plates. He had seen the frag- 
ments of one of the broken columns that had been so oanaiineal, 
and although the column was broken all round, it was not broken 
under this plate, proving conclusively the sufficiency of this repair 
or strengthening. The City of Paris was a swift vessel, and built as 
such. No sacrifice whatever was made to speed, safety being in 
all respects the first consideration, and a ber of things were 
done to make her very much safer than an ordinary ship, and he 
described a number of these in detail. Bulkheads were not onl 
much more numerous, but they were above the strength of Lloyd’s 
requirements. She had a double bottom of very strong construc- 
tion, web frames throughout strengthening hersides, and the bearing 
surfaces for the engines made exceptionally large. There was no 
likelihood of the bulkhead at the forward end of the engine-room 
giving way. It stood without any _ of straining, and no water 
got through it. Asked to suppose, had this bulkhead given way 
what would have happened, he said the next bulkhead forward of 
that was even stronger, and the ship would have only got 600 tons 
more water in, and would have still had ample freeboard. The 
bracket for carrying the propeller and shaft would have about 
thirty-eight tons weight upon it. Its breaking strain was nearly 
4000 tons. The bearing surface in this bracket was ample; that 
on the port side had the same bearing surface, and showed no sign 
of wearing down. 7 

Mr. Mansel Jones said he had carried this witness through all 
the particulars of construction, that the Court might be fully 
informed; not that he had any suggestion to make of inefficiency 
in any respect, their only object being to place the whole truth 
before the Court, that the Board might have the advantage of the 
Court’s advice in the matter. 

Mr. Courtier Dutton, surveyor for Lloyds’ Register for hulls of 
ships, said that he had inspected this vessel during her construc- 
tion, and made careful tests of the materials used, and found these 
and the workmanship of the very tirst quality. She was built to 
meet all the Admiralty requirements as an armed cruiser, and every- 
thing was done toinsure safety. There was no attempt to sacrifice 
safety to speed. 

Mr. James Stewart, Board of Trade Surveyor, Glasgow, gave cor- 
roborative evidence, and expressed the opinion that cast steel was 
the proper metal for all the parts where it was used in these 
engines. The bracket liners and bearers were all sufficient, and of 
excellent material and workmanship. 

In reply to the Court, he said he knew of no governor which 
would act to stop or control the engines when freed from their 
load under such circumstances as these were; and that the Board of 
Trade certificate was only given upon his report that he was 
thoroughly satisfied as to the strength and construction of the 
vessel and her engines. 

Mr. James Molleson, Lloyd’sengineersurveyor, Glasgow, inspected 
the engines there during construction. He described the various 
tests made as to quality of work and the materials. Cast steel 
was stronger than iron and more expensive. The latter was 
doubtless the reason it had not been largely used in merchant 
steamers before. The tests made satisfied him of the goodness 
of the material and the workmanship was excellent, and he so 
reported to Lloyd’s. The propeller shafting, both inboard and 
outboard, was very amply supported. e accident was due to 
the lignum vite being worn out of the bush, but how this took 
place he could form no opinion. Lignum vitz was the very best 
material known for such bearings. ‘The gun-metal liner working 
in this bearing he saw fitted. It was a good fit and sound through- 
out. He was quite sure the wearing down of the bush preceded 
the breaking of the shaft, and the breaking of the shaft preceded 
the breakage in the engine-room. The casing forward of the 
bracket was not watertight. It was purposely left that water 
could flow freely into the bearings and keep them cool. 

Mr. Hearon, principal engineer foreman to Messrs, Laird 
Brothers, described the overhaul and repairs done in January last, 
and said they were efficiently done in a first-class manner. His 
orders in connection with these steamers were that he was not to 
study expense, but do the work in the best manner. 

Mr. Thomson, Board of Trade surveyor, Live 1, said the 
repair described by the last witness was done under his inspection, 
and before the vessel left the graving dock he tested the work, 
and was satisfied that everything was in good and seaworthy 
condition. 

Mr. J. Ramsay, senior surveyor to the Board of Trade in Liver- 

1, gave similar evidence, and said he could suggest no reason 
or the lignum vitee bush wearing down. He saw the engine-room 
after the accident. When the shaft broke the engine must have 
run away at greatly-increased speed, and the velocity would be 
sufficient to stretch the various parts until the piston broke off the 
cylinder-cover, and so commeneed the break-up. He knew of no 
governor that would have prevented this. 

Mr. John Wells, the chief engineer, said the engines were in very 
good condition, The repairs done in January were efficiently done, 
and everything worked well, with the exception of the stoppage of 
one engine for an hour to re-pack a gland, up to the moment of the 
sudden breakdown, 

The further evidence of this witness was postponed at the request 
of Mr. Mansel Jones. 

Mr. John Gill, third engineer, who was on the watch at the time, 
described in detail the incidents attending the breakdown as seen 
in the engine-room. He was frequently in the tunnels, but had 
seen or heard nothing to indicate anything going wrong with the 
starboard shaft, and could form no opinion as to the cause of the 
accident. 

The Court then adjourned. 

On Wednesday morning two of the junior engineers and a greaser 
described the experiences at the time of the accident, but said 
nothing new. 

Chief Engineer Wells, recalled, gave further evidence concerning 
incidents at the time of the accident. Efforts were made to pre- 








vent the inrnsh of water, and the large pry ing power was applied 
and kept going until the vessel’s arrival at Queenstown, to try and 
free the engine-room from water. He explained how this was 
ineffectual, owing to the very large pipes and condenser being 
broken and open to the sea, but showed how they got con- 
trol of and reduced the water in the cargo holds, so that the 
total water in the ship was being redu before her arrival at 
Queenstown, and when the divers at Queenstown had closed the 
outside openings into the pipes the ship’s own pumping power 
speedily emptied her, and she came to Liverpool with her own port 
engines, ere was a water-tight door in the bulkhead between 
the two engine-rooms, also two y arts the engine and dynamo- 
room, all capable of being closed from the upper or main decks as 
well as from the level of the doors. These all closed with ease and 
ee ja The bulkhead between the engine-room and the after 

iler-room was kept quite sound. It bulged about }in. at one 
point, but showed no sign of leaking, and was shored purely as an 
extra precaution, not because they were afraid of it. There were 
no holes made through the skin of the ship anywhere by the 
accident. There wasa hole in the inner bottom broken by some 
piece of machinery falling in the crank-pit and being forced 
through, but being a double-bottomed ship this made no difference 
and admitted no water. All sea connections were easily got at 
and closed under ordinary circumstances, and it required a very 
large volume of water in the engine-room to prevent their getting 
at them and shutting them off, but the inrush of water was very 
sudden and very great. All the men in his department worked 
splendidly and willingly, remaining at their posts until the water 

rove them out. He first realised the extent of the damage after 
the water had been pumped out. He described the condition of 
things as found when the ship was in the graving dock, and said he 
had now no doubt the after bearing was first worn out, wearing 
down the shaft, then the skaft broke, and then the engine broke 
down. He felt sure the bearing was worn out, owing to the brass 
liner bursting; but he could suggest no reason for the liner 
bursting. 

Mr. Carnegie, senior second engineer, Mr. Wright, third engi- 
neer, and Mr. McLaren, fourth engineer, all gave corroborative 
evidence, without adding anything material. Carpenter Moffatt 
gave particulars of the soundings taken and pumping carried on, 
and efforts made to exclude water, and the fact that water was 
reduced before arriving at Queenstown in Nos. 11 and 12 holds. 

Captain Watkins said the ship had fore and aft sails, with 11,000 
square feet of canvas. They had no effect on her, but there was 
no wind that would have made sail available in this instance. The 
weather was fine all the time. She had sufficient canvas to be of 
use for steadying her and keeping her head on. He did not think 
it was desirable to have large sails to handle in a large steamer, espe- 
cially with twin screws. He did not send off a boat at first, because 
they were in the track of vessels; but he sent it immediately he 
found they were getting out of that track. There was on board an 
ample number of lifeboats to carry all on board; and, without 
folios any doubt on the score of — he had these boats pre- 
pared, ont provisions and blankets made ready for putting in them 
in case of need. : 

Chief Officer Passow detailed the going off in a lifeboat to inter. 
cept steamers and proceed toland to telegraph tothe owners for tugs. 

r. Peter Samson, principal assistant to the Board of Trade 
Engineer-in-Chief, who had carefully examined the ship after the 
accident, expressed approval of her construction and work done on 
her. He thought it probable the accident was due to the bursting 
of the brass liner on the shaft from some unknown cause, and gave 
details of some interesting experiments as to the expansion of 
lignum vite after immersion in water, the result showing the possi- 
bility of such expansion being much more than he or anyone else 
had hitherto supposed, and he suggested, though with some diffi- 
dence, the possibility of such expansion causing a disturbance in the 
lignum vitz of the bush that might have led to the accident. In 
reply to the Assessors, he said, if it were practicable, it might 
be desirable to have some mechanical means of closing from the 
main deck the principal inlets and outlets through the ship’s side, 
but in such a breakdown as this he doubted if they would be of use, 
as the rods would almost certainly have been damaged or detached. 
Hea; with the chief engineer that there was no governor that 
would have prevented this accident. 

Sir Edward James Reed, M.P., late Chief Constructor to the 
Navy, examined by Sir W. Phillimore, said he had examined the 
specifications of the hull and machinery, and the drawings and 
sections of the bulkheads, machinery, shafting and —— and 
also the City of Paris herself. He had examined her very 
carefully, and found in the design a great many evidences of 
special consideration, and tbe special adoption of the struc- 
ture of the ship to the service which she was to perform. 
He considered the bulkhead was amply sufficient for its re- 
quirements. With regard to the employment of cast steel 
for engine columns, he thoroughly approved of it. It was proper 
material for the purpose, and widely used in her Majesty’s Navy 
and in foreign navies, and witness had himself used it in the 
columns of an ironclad ship quite recently. With regard to the 
bearings, he quite agreed that the shaft was amply and suffi- 
ciently supported. Every outboard bearing was to be viewed 
with disfavour, because the outside of a ship was liable to_ 
so many contingencies that any projection outside a ship 
was very undesirable. The particular bracket of the fractured 
shaft showed no signs of straining. Such an accident as a 
split liner had happened in his experience, and he did not think 
it avery uncommon accident. Very little extra friction arising from 
some temporary foulness of water would soon change the condi- 
tions of a brass liner, probably cause it to split, and if that 
was split the whole thing would be easily accounted for. The 
system of bush with a single brass key, here adopted, was generally 
adopted largely on the Clyde and by the Admiralty. Lignum vite 
had been found to be by far the most satisfactory bearing. He had 
taken the opportunity of comparing the hull and machinery of the 
City of Paris with a recently-constructed ironclad, not with engines 
of the same power, certainly, and he was surprised to find that in 
every particular where the comparison was made that the City of 
Paris was fully up to the Admiralty design with regard to the 
strength of bulkheadsand so forth. The lesson he had learnt with 
regard to engine-room pumps was not to go to so much expense 
upon them, but to leave these compartments to themselves more, 
and leave the steam pumps to the larger compartments. 

The inquiry was then adjourned till yesterday morning. 








DeatH oF Mr. T. B. Jorpan.—The death is reported of Mr. 
Thomas Brown Jordan, at the age of eighty-two. Mr. Jordan, 
who was born.in Bristol in 1807, began life as an artist, and, after 
turning his attention to physical science, he established himself in 
Falmouth as a mathematical instrument maker, and effec 
improvements in the dipping needle and the miners’ dial. In 
1838 Mr. Jordan devised an instrument for recording by photo- 
graphy the variations of the barometric column. About the same 
date he invented a declination magneto; —_ and a self-recording 
actinometer. When Sir Henry de la e was engaged on the 
geological survey of Cornwall he made Mr. Jordan’s acquaintance, 
and, being struck with his ability, he secured his appointment as 
first keeper of mining records, a position which was held by Mr. 
Jordan from 1840 to 1845. He took an interest in electro-metal- 
lurgy, and in 1841 he made an egg cup of electro deposited copper, 
plated with silver outside and gold inside. On resigning his 
appointment as keeper of mining records he invented an ingenious 

rocess of carving by machinery, and established works at Lam- 
beth for carrying out this invention, for which he received the gold 
medal of the iety of Arts in 1847. This 7 was 
exhibited in the Great Exhibition of 1851. Later on Mr. Jordan 
started work as a mechanical engineer in Manchester, and finally 
established himself in London as a mining and mechanical engineer 
in conjunction with his two sons, 
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THE PADDLE STEAMER 
HAMILTON. 


ABOVE we illustrate the steel paddle steamer Duchess 
of Hamilton, just built and engined by Messrs. W. 
Denny Brothers, of Dumbarton, for the Caledonian Steam- 
packet Company, to run between Ardrossan and Arran, in 
connection with the Caledonian Railway Company’s 
service of trains to the former port. The advertised 
time-table of the Caledonian Railway Company provides 
for the distance between the Central Station in Glasgow and 


DUCHESS OF 


Brodick Pier in Arran to be run in ninety minutes, of which | 


forty minutes are allowed for the steamboat passage, that 
being considerably under the time previously occupied by 
the paddle steamer Scotia, which has hitherto been run in 
connection with the Glasgow and South-Western service of 
trains. So well have the calculations of the builders and 


owners been confirmed, that the whole journey has at times 


occupied only eighty-seven minutes, including the inevitable | 


detention at Ardrossan in shifting passengers and their 
luggage from the train to the steamer. 
of 134 miles between Ardrossan and Brodick Piers in thirty- 
eight minutes, as has been done by the Duchess of Hamilton 
during the past week, is a most creditable performance, more 
especially when the dimensions and proportions of the vessel 
are taken into-consideration. The new steamer is 250ft. 
long by 30ft. wide, and draws 54ft. of water in her usual 
sailing trim. She has a single stokehold with three boilers, 
seven furnaces, and but one funnel; and is fitted with com- 


pound diagonal engines of the type designed by Mr. Walter | 
premier steamboat of the Firth of Clyde, a piece of water 
| which already was far and away to the front in regard to 


Brock, one of the partners of the firm, and so successfully 
employed in preceding swift paddle steamers engaged in 
senger service. 


and detailed description of these engines, together with 


To cover the distance | 


We hope shortly to publish an illustration | 


——_—_—_, 


FAST PASSENGER STEAMER DUCHESS OF HAMILTON. 


he Cncnee® 


further particulars of the Duchess of Hamilton and the other 
swift paddle steamers which have added so much to the 
reputation of Messrs. Denny during the past two years. For 
the _— we will simply remark that the contract speed of 
the Duchess of Hamilton was 17 knots, but by attaining a 
mean speed of 18-1 knots during two runs between the Cloch 
and Cumbrae lights on the Firth of Clyde—which are about 
13} knots distant from each other—the builders earned the 
premium of £3000 offered by the Caledonian Steampacket 
Company for the performance. The Duchess of Hamilton 
has a — promenade deck, which is no less than 58ft. 
wide amidships, and she is fitted up in a refined and 


luxurious manner throughout. She is, without doubt, the 


the speed and quality of the passenger steamboat service, which 
began almost as soon as the marine engine was invented. 











ELECTRIC SEARCH LIGHT 


MACHINERY. 


MESSRS. CHARLESWORTH, HALL, AND CO., OLDHAM, ENGINEERS. 





SEARCH LIGHT PROJECTOR. 

THE engraving ‘above, Fig. 1, shows one of a number of 
search light projectors, specially constructed by Messrs. 
Charlesworth, Hall, and Co., Oldham, for use on small vessels 
in the night navigation of rivers, canals, and narrow channels. 
The projector barrel is 16in. diameter, rolled out of steel 
sheet, tinplated, and very strong. The mirror is Messrs. 
Chance Brothers’ best quality, 16in. diameter, 8in. focus, 
fitted in a strong brass frame, with a bayonet socket attach- 
ment to the barrel to facilitate removal for cleaning, {c. A 
dispersing lens, also by Messrs. Chance Brothers, having an 
angle of dispersion of 16deg., is attached by means of a 
hinged frame to the forward end of the barrel in order to 
fantail the light, so as to spread it on the river banks. The 
arrangements for ventilation are very complete, both the 
mirror frame and the projector barrel being so arranged 
that a constant stream of cold air passes through, so 
preventing the overheating of the mirror and destruction 
of the silvering. An instrument similar to a camera is 
provided at one side of the projector for viewing the arc 
image thrown on ground glass. The hand lamp is made 
attachable, and quite independent of the projector it- 
self. The feed of the carbons is obtained by a right-and- 
left-hand thread screw in the usual way. A screw is pro- 
vided for raising and lowering the carbons, and adjustments 


are arranged for setting the points of the carbons from 
below without having to put the hand in the barrel, as 
is necessary with other projectors. 
diameter and a current of 45 ampéres, these apa 
will illuminate a distance of 1200 yards. Fig. 2 shows one 
of a number of very light and compact sets of electric light 
machinery, also made by Messrs. Charlesworth, Hall, and 
Co., specially suitable for ship lighting, and supplied with 
the projector. One of these sets, comprising an engine, 
with cylinders 4in. and 5}in., by 43in. stroke, drives a Hall 


dynamo direct at 500 revolutions per minute, with an output | 


of 65 volts 50 ampéres, the steam pressure being 601b. per 
square inch. As will be seen, the engines are of the open 
frame type, the cylinders being supported on four steel 
columns, which also carry the crosshead slide. Both 
cylinders are fitted with piston valves, operated by one 
excentric, the “high-pressure cylinder exhausting into the 
low-pressure steam chest direct, so doing away with connect- 
ing pipe, joints, and stuffing-boxes for the valve spindle. The 
pistons are steel castings fixed on the piston-rod, of 
Whitworth steel, by means of cones and nuts. The piston- 
rod glands are tightened by screw caps, so as to prevent 
galling through one side being screwed more than the other, 
, as sometimes happens with glands tightened with studs. A 
| play of yyin. is allowed in the gland for any slight bend in 
the piston-rod. .The end of the piston-rod is passed through 





1 a cast steel slipper slide 


With carbons 20 mm. | 


Fig. 2 


block, and there secured by two nuts, 
which are pinned in position. This slide block has slips for 
taking up wear. The connecting-rod is of cast aluminium 
steel. Both the large and small ends are of the usual marine 
type. The crank shaft is of Whitworth steel, with circular 
crank webs, and cast iron balancing discs shrunk on. In 
order to reduce wear, the crank shaft and all other bearings 
are made of very large surface, and all parts can be lubricated 
while running. The dynamo is one of Messrs. Charlesworth, 
Hall, and Co.’s inverted type. The magnets are of best soft 
iron, tooled all over. The armature shaft is of Vickers’ 
steel. The resistances are as follows:—Armature, ‘21 ohm; 
shunt, 20°65 ohms; series, ‘0318 ohms; giving an elec- 
trical efficiency of 79°6 per cent. Several similar sets, of 
various sizes, are now in course of construction at Messrs. 
Charlesworth, Hall, and Co.’s works at Oldham. 








NAvaL ENGINEER APPOINTMENTS.—The following appeintments 
have been made at the Admiralty :—Staff engineers: William T. 
Coope to the Gorgon, and William M. Feak to the Pembroke, 
additional, for Reserve, to date June 12th; Henry C. Stansmore to 
the Melpomene, to date June 17th. Chief engineer: Robert P. 
Priston to the Hawk, to date July 7th. Engineers: Thomas 
Thorne to the Icarus, to date June 12th; Walter J. Graham to 
the Melpomene, to date June 17th. Assistant engineers: Peter 
: —— and William A. Wilson to the Melpomene, to date 

une 17th. 
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RAILWAY MATTERS. 


In the Melbourne Legislative Assembly, on the 17th 
inst., the Hon. Duncan Gillies, the Premier, introduced the Railway 
Bill, which provides for the construction of 800 miles of railway at 
a cost of £7,141,000, including some important suburban lines. 


Ir is reported that a mail train on the Southern 
Mahratta Railway was recently, when near Belgaum station, blown 
completely over by a hurricane. Some of the passengers were 
injured, but no great damage wasdone. The line is metre gauge. 


Durine the year 1889 there was again a decrease in 
the quantity of Bessemer steel rails made in Great Britain. 
total make of rails was 979,083 tons in 1888, and 943,048 tons in 
1889, showing a decrease of 36,035 tons. In the previous year 
there was a decrease of 42,764 tons, so that the diminution of out- 
put over the two years was 78,799 tons. Rails, however, still 
nearly make up 50 per cent. of the total British production of 
Bessemer steel. 


Tue London Tramways Company will shortly com- 
mence running electric accumulator cars, which will be worked for 
the company by the Electric Tramear Syndicate, at a price not 
exceeding 4id. per car mile. The latter figure is the amount 
charged by the Electric Traction Company for the six cars running 
on the Barking line of the North Metropolitan Tramways Com 
pany. The first car for the former company will begin passenger 
service in about a fortnight on the Clapham-Tooting section. The 
system to be employed is the Jarman method, the principal feature 
of which is the employment of a motor having a double armature. 
On experimental runs a speed of 16 miles an hour was obtained. 


A Setect Committee of the House of Lords, presided 
over by Lord Belper, passed the Bill, which has already been 
sanctioned by the House of Commons, authorising the City of 
London and Southwark Subway Company to extend their line, now 
in course of completion, from its present terminus at Stockwell to 
Clapham Common. The clause for the protection of the National 
Telephone Company is retained. For the purpose of carrying out 
this extension of seven furlongs nine chains, the company are 
empowered to raise £200,000 additional capital, and to borrow in 
respect of that capital the sum of £50,000. The name of the 
company is changed by the Bill into ‘‘The City and South .of 
Londcn Railway Company,” and an extension of time is granted 
. within which to complete the construction of the original line. 


Tue ship railway, now in process of construction 
over the Chignecto Isthmus, a distance of seventeen miles, 
which separates the waters of the Northumberland Straits 
from the Bay of Fundy, has been graded for fourteen miles. 
All the rails have been delivered on the line. They are very 
heavy, weighing 110 lb. to the yard, and are of toughened 
steel. The docks at either end cf the railway will cost quite as 
much as the railway itself. The tracks, when laid, will be some- 
thing similar¢o an ordinary double-tracked road, there being two 
parallel tracks of standard gauge, giving a total width of track of 
30ft. The cradle on which ships are to be transported will thus 
project over the tracks, being 40ft. wide. The transfer across the 
railway is to be accomplished by two powerful locomotives, and 
when the other side is reached the cradle is run on the floating 
dock, which is submerged until the ship floats in her native 
element. It is calculated the rising and transfer over the seventeen 
miles can be done in two hours, while the distance saved by the 
overland trip is about 500 miles. It is expected the ship railway 
will be finished next year. Mr. Ketchum, the contractor, states 
that while in New York he was asked to furnish the Panama Canal 
Company with estimates for a ship railway over twenty-two miles 
of the still uncompleted portion of De Lesseps’ great ditch. 


Tue following is an extract from an editorial published 
in 1835 in the John Bull:—‘‘Does anybody mean to say that 
decent people, passengers who would use their own carriages, and 
are accustomed to their own comforts, would consent to be hurried 
along through the air upon a railroad from which, if a lazy school- 
boy left a marble, or a wicked one a stone, they would be pitched 
off their paw track into the valley beneath ; or is it to be 
imagined that women who may like the fun of being whirled away on 
a party of pleasure for an hour to seea sight, would endure the fatigue 
and misery and danger, not only to themselves, but their children 
and families, of being dragged through the air at the rate of twenty 
miles an hour, all their lives being at the mercy of a tin pipe, or 
a copper boiler, or the accidental dropping of a pebble on a line of 
the way? The loss of life upon the favourite toy from Liverpool to 
Manchester has already been terrific. Mr. Huskisson was the first 
martyr to this favourite absurdity ; and the last splendid exhibition 
took place only on Thursday, on the new tomfoolery to Greenwich, 
when in the outset, ‘by some accident,’ one of the earriages in 
which a party of noodles ventured themselves, was thrown off the 


The. 


NOTES AND MEMORANDA. 


THE total quantity of tin-plates exported from the 
United Kingdom in 1889 appears from the Board of Trade Returns 
to have been 430,623 tons, being an increase of 39,332 tons on the 
quantity exported in the previous year, and an increase of 77,117 
tons on the exports of 1887 : 

Tue home production of open-hearth steel ingots in 
1889 amounted to 1,429,169 tons, which is an increase of 136,427 
tons on the quantity produced in the previous year, and an increase 
of 448,065 tons < n the production of the year 1887. This increase 
has mainly occurred in the Cleveland district, including Durham, 
which in 1888 produced 104,423 tons more than in 1887, and in 
1889 produced 84,390 tons more than in 1888, 


TxeE Danish Admiralty has ordered systematic hydro- 
graphical observations to be made all round the Danish coast. 
They began on May Ist, and are to be continued regularly once a 
month on all lightships and on five movable stations. The object 
of these observations is to obtain detailed data concerning the 
ichthyological and meteorological conditions of the Danish seas. 
Special apparatus has been constructed by Captain Rung for the 
measurement of the percentage of salt in the sea-water. 


A PARAGRAPH is going the round of the om sg relating 
to a metal, meaning an alloy, that will melt at 150 deg. Fah., and 
speaking of it as a curiosity. It is mentioned as an alloy composed 
of lead, tin, bismuth, and cadmium, and in weight, hardness, and 
colour resembles type metal. The a are not given, but 
we may give them as follows :—Lead, 2 ; tin, 1 ; bismuth, 4; cad- 
mium, 1. The same result will be obtained if the proportions are 
respectively 3, 4,15, and 3. It is used in the manufacture of the 
little automatic fire extinguishers. 


AT a recent meeting of the American Meteorological 
Society in Washington, resolutions were adopted ‘‘ favouring the 
recognition of the eminent services of American electricians by 
perpetuating their names in the nomenclature of electrical units.” 
Science says :—‘‘ At the Electrical Conference to be held in America 
in 1892, it will be proposed that the name of Joseph Henry—or 
some modification of it—shall be given to the unit of self-induction, 
‘he having been the first to investigate that phenomenon, and his 
investigations having been more complete than those of other 
electricians before or since.’” 


THE total exports of iron and steel of all descriptions 
from the United Kingdom in each of the six years ending 1889 
were as under :—1884, 3,496,991 tons ; 1885, 3,130,682 tons ; 1886, 
3,388,494 tons ; 1887, 4,143,028 tons ; 1888, 3,966,563 tons ; 1889, 
4,188,388 tons. It will be observed that the quantity of iron of all 
descriptions exported in 1889 was larger than in any one of the 
previous five years. This increase has mainly occurred in pig iron, 
of which the exports were 1,190,371 tons in 1889 and 1,036,319 tons 
in 1888 ; and in miscellaneous descriptions of iron and steel, which 
have increased from 428,112 to 463,526 tons. 


A parRTIAL eclipse of the sun,took place on Tuesday morn- 
ing, but owing to the cloudy weather it was not generally noticed. At 
Greenwich about a third part of the sun’s disc was covered by the 
moon at twenty-three minutes past nine, when the obscuration was 
greatest. Over Paris the sky was cloudy during the greater part 
of the eclipse, and spectroscopic observations could not be taken at 
the observatory ; but on the Eiffel Tower the atmosphere was 
clearer, and six photographs of the different stages of the eclipse 
were taken by M. de Fonvielle and M. Triboulet. A clear sky 
favoured the observation of the eclipse at Vienna, which was also, 
on the whole, well observed at Berlin. 


M. E. Marutas has just published in the form of an 
inangural thesis—Gauthier-Villars, Paris—an important investiga- 
tion on the latent heat of vaporisation of liquefied gases. The 
value of his coefficient for sulphurous acid, carbonic acid, and 
nitrous oxide was determined experimentally throughout a con- 
siderable range of temperature by the following method:—The 
gases were first liquefied in a small copper cylinder, 9cm. in 
height, 3 cm. in diameter, with walls 0°38 cm. in thickness, The 
cylinder was then weighed and introduced into an ordinary 
Berthelot calorimeter, and the liquefied gas was allowed to 
evaporate slowly, the pressure being constantly read off on a 
Bourdon gauge and regulated by means of two conical screw taps, 
Seven experiments on liquid sulphurous acid between the tempera- 
tures of + 5-74deg. and + 19°95 deg. gave values for L, the latent 
heat of vaporisation, which may be expressed by the empirical 


formula— 
L= (91°87 — 0°384¢ — 0000340 @) Cal. 
Nineteen experiments on liquid carbonic acid between + 6°65 deg. 
and + 30°82deg. may be expressed by the formula— 
L2=[117:303 (31 — t) — 0°466 (31 - @)] Cal. 
The b obtained afford a satisfactory verification of 





rail, but although it ran a vast many yards no serious accident 
occ’ How lucky! Nobody kill the first day of trial! 
Nothing to us can be more ridiculous than a Greenwich railroad. 
The distance from London to Greenwich is about four or five miles. 
Get into a Greenwich coach at Charing Cross, and in about three- 
quarters of an hour you are landed. Go by the railroad, which is 
to begin at the foot of London Bridge on the Surrey side, it will 
take indefinitely more time to walk from Charing Cross, to mount 
the ridge in the borough, and be steamed along at the hazard 
of your life to get to the Ship, than it would to have gone by the 
regular stage from the Salopian, and have half-eaten your white- 
bait. (ui bono the railroad?” 


It appears that there is a probability of the Bristol 
Road Tramway, Birmingham, being opened fortraffic. An electric 
car was run over a portion of the route on the 11th inst. It was 
the contractor’s trial, made for the purpose of seeing that the 
gauge was true, as well as for mechanical i ion. Eight cars 
have already been delivered at the Bournbrook depét, and are 
being fitted up there with the necessary electrical appliances. 
Others will shortly be delivered, and it is hoped that it will be 
possible to open the line in about a month. Before this can be 
done, however, the route has to be inspected by a Board of Trade 
official, and the company will have to satisfy the Public Works 
Committee of the practicability of electricity as a motor. The 
Birmingham Post says, ‘The committee has stipulated that cars 
shall be run for a month on trial, and they have appointed Mr. 
Lea to report to them upon their working. There will be twelve 
cars on the road, and if as successful as the trial run, and if the 
traffic requires, a five minutes’ service will be put on. At Bourn- 
brook a large depét has been built under the direction of the engi- 
neers, Mr. Edward Pritchard and Mr. Joseph Kincaid, and here 
the batteries will be charged. There are two large engines for 
driving the necessary machinery, but one will be more than suffi- 
cient for the whole of the twelve cars, for driving the machinery, 
for lighting the building, and for providing the power necessary for 
the fitting shop. It then drove the machinery for lighting part of 
the Exhibition during the 160 days that it was open. The second 
engine is provided in case of emergency, and indeed nearly all the 
mechanical arrangements at the depét are in duplicate. e rain 
water from the roof will be collected in large tanks, and a further 
supply will be obtained from a well which was discovered when the 
foundation for the elevator was being dug out. Arrangements 
have been made for purifying the water, a by passing it through 
a small quantity of soda-ash all danger of incrustation to the 
boilers and tubes will be obviated. The two large boilers have been 
fitted with fuel economisers. The trial trip was made under the 
control of Mr. Edward Pritchard, M. Inst. C.E. e car was 
driven by Mr. T. Parker—Elwell-Parker and Co.—and there were 
present ty Ean Teg ge —y ag > oe 
engineer; Mr. Henry an partner, Mr. W. H. Thorn ’ 
jun., Mr. A. W. Pritchard, the resident engineer at Ata ane 4 
Mr. Herring, the traffic manager, and other officials and workmen.” 


Clapeyron’s formula, as calculated from constants previously 
determined. Owing to the great difficulty of obtaining nitrous 
oxide free from nitrogen, the results obtained with this gas can 
only be regarded as qualitatively correct. But the graphic repre- 
sentation of fifteen experiments, performed between the tempera- 
tures of + 5°37 deg. and + 34deg., show that the curve representing 
the variation of the latent heat with the temperature is exactly of 
the same form for nitrous oxide as for carbonic acid. In both cases 
the tangent to the curve at the critical point is rigorously perpen- 
dicular to the temperature axis. We may from this, says Nature, 
conclude that at the critical point L is rigorously equal to zero, and 
hence from Clapeyron’s formula that the specific volume of the 
liquefied gas and its saturated vapour are rigorously equal, a fact 
questioned lately by Cailletet and Colardeau. 


Mr. THomas ANDREWS, in a paper read before the 
Royal Society, June 5th, 1890, says that the passive state of iron 
ap first to have been observed just a century ago by Keir, 
and brought before the notice of the Royal Society in 1790—Piil. 
Trans., 1790, p. 379—he observed that strong nitric acid had no 
action on iron when the metal was placed therein. Since then, 
Bergmann, Faraday, Herschell, and others have conducted 
investigations in relation to this phenomenon. Mr. Andrews gave 
the results of a study of certain magnetic temperature and other 
conditions which he found to affect the passive state of iron and 
steel. The experiments of Part I. are classified under the follow- 
ing heads :—Series I., containing the results of observations on the 
influence of magnetisation on the passive state of steel in cold 
nitric acid, specific gravity 1°42. Series II., treating of the 
influence of magnetisation on the passive state of steel in warm 
nitric acid, specific gravity 1°42, the experiments showing that 
magnetised steel bars were less passive in warm nitric acid than 





unmagnetised bars. The ch 1 position and gee pro- 
perties of the steel used were given in — a er with the 
methods employed in the investigation, and detailed illustrations 


of the various apparatus used in course of the research. The 
results of the investigation were given in detail in tables. The 
whole of the results afford an indication that magnetisation of com- 

tively low intensity, acting during considerable periods of time, 
exerts only a limited modifying influence on the passivity of iron 
or steel in the cold, though the influence is discernible when em- 
ploying a delicate galvanometer. Magnetisation, with the nitric 
acid at a higher temperature, produces a quicker effect. Ina 
recent research by the author, on ‘‘Electro-chemical Effects on 
Magnetising Iron,” Part II.—Roy. Soc. Proc. vol. xliv., p. 152—it 
was noticed that local currents were set up between the polar 
terminals and central portions of steel magnets exposed as electro- 
lytes, and this class of local action, together with the slight 
alteration of the physical structure of the magnet bars consequent 
on their magnetisation, may possibly be involved in producing the 
effects due to magnetistiron passive steel or iron in concentrated 





nitric acid, 





See 
MISCELLANEA, 


A PLAN has been prepared by M. Kru 
construct a canal to 
with the Adriatic. 
Government. 


Str Grorce ELLiot, as managin 
Alexandra Docks, Newport, has purchased a 
on the Somersetshire coast, near Burnha 
improvement in connection with Newport. 


A sTEam fire engine, accompanied by other app); 
is being forwarded by Messrs. Shand, Mason, and Co., - puanoes 
for the protection of the Royal Agricultural Society's show ney 
A staff of firemen also takes duty on Friday, yard, 


TueE whole of the five large Galloway boilers sy 
by Messrs. Galloways Limited, Manchester, which 
steam required in the Edinburgh Exhibition, have been purchased 
by the North British Rubber Co. for its Castle Mills, Edinburgh 

Tur successful design in the Great Tower for Londo 
competition embodies a scheme of lifting machinery special * 


», of E 
i the Danube and Views 4 communion? 
e has submitted this plan to the Austrian 


& director of th 
bout fifty acres of re 
m, for dock and trade 


pplied 


provide all the 


; - l e 
pared by Messrs. Archibald Smith and Stevens in accordance, Lh 
the requirements of the designers, It is of a somewhat elaborate 


character, and comprises some novel features, 


THE appearance of a sea-going vessel in the Seine at 
Paris last week has given rise to much congratulation, as it is th 
first that has reached the city since the work of canalising the 
river began. The vessel was the Carrie-Louise, a sloop of about 
150 tons, belonging to Shoreham. She took in a cargo of sugar and 
left for Portsmouth. 


In accordance with an agreement between the American 
Society of Mechanical Engineers and the American Institute of 
Electrical Engineers, the headquarters of the Institute, on and 
after Monday, June 2nd, 1890, will be at the house of the Mechani- 
cal Engineers, 12, West 3lst-street, near Fifth Avenue, Commn- 
nications and exchanges should be addressed accordingly, 


IN a panels contract just executed by Mr. A, A, 
Rickaby, of the Bloomfield Engine Works, Sunderland, to windiy 
engines at Walker Colliery, the boring out of a 56in. cylinder was 

leted in the unprecedentedly short ce of sixty-two hours 
from the bringing to bank of the last lot of men before the engines 
— stopped to the time when the engines were again ready for 
work, 


Tuer Chilian Government is proving a good customer 
to France. The Forges et Chantiers de la Mediterranée have 
under execution four war vessels for that Government, and a great 
deal of valuable work has been placed with Creusot. The latest 
order has been given to MM. Recopé and Laffon, and is for eighty- 
eight lanterns for lighthouses that are to be constructed off the 
coast of Chili. 


In the coal mines at Kladow, in Bohemia, there are 
located two pairs of compound pumping engines which drive double- 
acting plunger pumps, with 28in, stroke for one engine and 3ft, 
stroke for the other, and run at a speed of from forty to seventy- 
two revolutions per minute. The engines are located 1700ft. below 
the surface of the ground, and they raise water against this whole 
head, doing the work with ease and smooth running. 


Errorts have been made of late by a section of the 
Cardiff Corporation to carry out the movement for the purchase of 
the gas works. Another section, and the larger, have contended 
that to do so with the steady development of the electric principle 
for lighting towns would not be justifiable, and this has been 
affirmed for the present. Whether, if less terms were offered by 
- ge company, a purchase would be reconimended, is a matter of 

oubt, 


Tue authorities at Freiburg, Switzerland, have given 
permission for an electric-power station to be opened in October, 
for distribution to small surrounding industries. From the water- 
fall there are 300-horse power available, two-thirds of which will be 
distributed for running electromotors of a quarter to 25-horse 
power, and the remainder will be used for electric lighting. The 
price for motive power to customers is 200f.—about £8—per horse- 
power per annum. 


A TOWER of stone and glass, 100 metres in height, to 
be built at one of the extremities of the Palais Royal, in Paris, has 
heen proposed by M. Bourdais, the architect of the Trocadéro, and 
his suggestion has been favourably received by a committee which 
has been appointed to consider the project. e tower will com- 

rise cafés and restaurants, and will be adorned outside with 
uminous fountains. The object of M. Bourdais in proposing the 
scheme is to provide some attraction to induce people to visit the 
Palais Royal. 


A sHortT time ago considerable attention was attracted 
by the Morgan automatic electric signal system, of which several 
demonstrations were given. The object of the system is, it will 
be remembered, to enable a policeman on his beat to communicate 
with the central police dept by means of electric signal lamp- 
posts, erected in suitable places, and vice versd. This system will 
shortly be shown on a working scale in the south-west of London, 
where thirteen lamp-posts will be erected and connected with the 
district police station by underground wires. Permission to lay 
the wires and to demonstrate the system in actual working has 
already been obtained. 


Tue making of a cable tramway to Belleville, in Paris, 
has suggested the advisability of laying down a similar line to 
Montmartre. The scheme has been brought into prominence with 
unusual vigour, and the plans have al y been completed. The 
most direct route is closed to the engineers on account of a large 
sewer preventing the laying down of the cable, and they have been 
compelled to decide on another route, which will necessitate the 
laying down of cables having a total length of 100,000m. There 
will be two lines, which will have their termini on the opposite 
slopes of the hill. The first line will depart from the Trinité, and 
the second from the Place Cadet. 


Mr. J. Bennie, Star Engine Works, Glasgow, has 
fitted one of his improved hydraulic datihocdting exlety Selene! 
passenger and luggage lifts in the South Station Hotel. This lift 
is fitted with a passenger cage, finished in polished mahogany with 
stained-glass panels and roof. A novel feature is that the cage 1s 
built in two compartments, the upper compartment being for 
passengers and the lower one for luggage, thus serving the purpose 
of two lifts. The cage is fitted with Mr. Bennie’s patent safety 
apparatus. The lift will raise a load of 11201b, The cage is sus- 
pended on four steel wire ropes, each rope having a breaking strain 
of seven tons, or of a combined breaking strain of 28 tons, so that 
absolute safety is secured. 


Two important advances in electric lighting are taking 
lace at Brixton, and both are novelties. One refers to the 
rixton Estate, where have been erected a number of dwelling- 

houses and shops close to Brixton railway station, and which will be 
lighted throughout by electricity supplied from a central station 
erected on the estate. The boiler and engine have already been 
installed, and the engine and dynamos were employed formerly by 
the Forth Bridge Railway Company during the construction of the 
bridge. There are two thoroughfares. One has been named 
Electric-avenue and the other Electric-lane. The second instance 
is near Kennington Park. There a number of shops and houses 
are being built. These will be electrically lighted also from 4 
small central station. The main street has been called Eiectric- 
promenade. h 
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TO OORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Toe ENGINEER, or conta ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
‘or insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

X. Y.—There is no modern single work on railway construction that we can 
yaa Dempsey's was an excellent book in its day, but it is out of 
date. 

J, K. (Higham Ferrers).—Jf you send particulars of the invention, in con- 
Jidence, we will give you our opinion as to whether it is or is not a proper 
subject jor a patent. 

SupscriBeR.—(1) Boilers are tested by hydraulic pressure. (2) Locomotives 
have only one furnace ; marine boilers have two, four, six, or eight. You 
will sind numerous illustrations of both marine and locomotive boilers in 
Tue Encineer. (8) The largest Atlantic liners have each nine double- 
ented boilers, with six or eight furnaces in each, ‘ 

1, P.—A horse-power means 33,000 lb. lifted one foot high ina minute, A 
nominal horse-power is a commercial term, used to express or imply a par- 
ticular size of engine, and the rules for calculating it vary with the kind of 
engine and with the district in which it is made or sold. Thus, for example, 
to get the nominal power by one rule it is only necessary to square the dia- 
meter of the cylinder and point off the last figure. Thus an engine with a 
10in. cylinder is 10-horse power. 

A. B, (Exeter).— You can obtain the information you require from any good 
text-book on the steam engine. The capacity of the air pump should be one- 
tenth that of the cylinder if single-acting; one-twentieth if double-acting. 
The speed is of no consequence if the valves are properly made, The capacity 
of the condenser is af no consequence. The necessary length of exhaust pipe 
has been used as a condenser with perfect success. ‘It is convenient to make 
the condenser two or three times the capacity of the air pump. Great care 
must be taken in designing one to get all the water into the air pump. You 
will sind good examples or jet condensers in THE ENGINEER. 





ELASTIC RIVETTING HAMMERS. 
(To the Editor of The Engineer.) 


Sir,—Can any reader give me the address of manufacturers of elastic 
blow light rivetting machine hammers? 
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WHITE METAL BEARINGS. 


NotTwWITHSTANDING all that has been written on the 
subjects of friction and lubrication, and the existence of 
a vast store of unwritten information which engineers 
possess concerning the management of bearings and 
rubbing surfaces of all kinds, it is questionable if we are 
not blundering along in the dark, and arriving at satis- 
factory results more by chance than good guidance. 
Theory seems to be totally useless as a guide; practice 
differs continuously, and that which would be entirely 
wrong in one class of engine gives excellent results in 
another. Thus, for example, no marine engineer in his 
senses would dream of transmitting 300 or 400-horse 
power through a crank pin 3}in. long and 8in. in 
diameter, but it is done daily in locomotives. In large 
marine engines it has been found by some makers to be 
practically impossible to keep crank-shaft bearings cool 
unless the brasses are lined with some form of white 
metal, such as Magnolia or Babbit. Other makers 
produce engines which never give any trouble, although 
white metal is not used. Equal attention is paid in both 
cases to lubrication, and at first sight the anomaly 
appears to be inexplicable. But there is a reason for 
every event, circumstance, and condition; and if engi- 
neers but knew the reason why some shafts run cool 
and others run hot, they would probably see that 
just that thing happened which it might be anticipated 
would certainly happen. We venture to assert that a 
little more careful inquiry into all the circumstances 
when a shaft runs hot or runs cold would throw 
much light into dark places, and supply valuable 
and much-wanted information. We may cite a recent 
experience in the American Navy which shows very 
plainly the necessity which exists for extending and con- 
solidating knowledge concerning the friction of large 
metallic surfaces rubbing on each other. The engines of 
the cruiser Charleston are supposed to be a precise copy 
of those of the ship Naniwa-Kan, which developed 7650 in- 
dicated horse-power on a three and a-half hours’ trial with- 
out trouble. The engines are twin-screw horizontal com- 
pound; the high-pressure cylinders are 44in. in diameter ; 
the low-pressure cylinders 85in., with 8ft. stroke. The 

ressure is 901b.; revolutions about 114 per minute. Now 
in the Naniwa-Kan the crosshead guides are solid steel 
bars, and the slippers are cast iron. In the first trials of 
the Charleston similar slippers heated to such an extent that 
the trial was a failure. They were then lined with white 
metal, and gave no further trouble. Why did a system 
of construction which answered in one ship fail in 
another? We cannot pretend to say with certainty. 
This is just one of those points which should be carefully 
investigated 

The reason why white metal bearings will run satisfac- 
torily where brass bearings will not has never yet been 
fully explained. ‘The various theories put forward by 
inventors must be freely discounted. The assertion, for 
instance, that the metal itself in some sense plays the 
part of a lubricant, cannot be accepted without question. 
Lubricants act, it is well known, by preventing the abso- 
lute contact of metal and metal in a bearing. It is 
obvious that the soft metallic lining of a crank shaft 
brass cannot in any shape or way do this. We have 
reason to believe that the true explanation is, that the 
virtue of white metal of any kind must be sought in its 
softness, rather than in any other quality. It is not 
difficult to understand how this softness can operate for 
good. Let us take the case of the crank shaft of a com- 
— marine engine. There are two cranks and four 

earings on the shaft. It is the intention of the makers 
first, and of the engineers in charge subsequently, that this 
shaft shall bed equally in all the brasses. The shaft 
weighs, let us suppose, four tons; then each bearing is 
supposed to carry one ton. There is besides the stress 
due to the action of the steam on the pistons. Let us 
suppose that this averages sixteen tons, that makes five 
tons in theory for each bearing. It is easy to see, however, 
that it is in practice out of the question to secure this 
uniform distribution of pressure. It assumes that the 
crank shaft is absolutely rigid, and that the bed-plate 
cannot give way. But this assumption is erroneous from 
beginning to end. No matter how thick a bar of iron or 
steel may be, it can deflect a little. It is too much to 
expect that a bed-plate and its brasses will not give way at 
all. No matter how true the shaft may be as it comes 
out of the lathe, it is practically certain that it will not be 
dead true in the ship. The bearings are in the best 
practice put in place, and all bored out together with one 
boring bar. This operation is hardly feasible with the 
largest marine engines. A steel straight-edge laid along 
the brasses when the caps are lifted and the crank shaft is 
out is supposed to show that perfect truth of adjustment 
has been secured; but the crank shaft by its mere weight 
alters all the conditions, and when the ship is under way 
they undergo another change. We may be pretty certain 
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that instead of each bearing carrying five tons always, one 
bearing will sometimes have eight tons on it, while 
another may not have three tons. The springing of the 
shaft may suffice to bring this about, to say nothing of 
the “ working” of the engines in the ship. One bearing 
may, therefore, be much over-loaded while another is 
doing little or nothing. ‘The over-loaded bearing will 
heat, the others will keep cool. But this is not all. 
We shall take it for granted that the surface pro- 
vided in the brasses is so large that the pressure per 
square inch should not exceed 450 lb. That, at least, 
was the intention of the ma’ers. It is not too much to 
say that in the first instance it is quite impossible to 
obtain such a distribution of stress. ‘The conditions could 
not be secured unless the shaft bearings were ground into 
the brasses, and scarcely then. Accordingly, some por- 
tions of the brass may be carrying 1000 lb. on the square 
inch, while other portions are scarcely loaded at all. Any 
engineer can try the experiment with a newly-bored cap 
brass and a little red lead. Scraping the brasses to a fit 
is often tried, and may or may not dogood. Those portions 
which are overloaded cannot be properly lubricated, and 
heating ensues. Thus, then, we have want of equal dis- 
tribution of load among the four bearings, and a still 
greater want of uniformity of stress in each brass. After 
a time the high places are worn down or spread out, the 
load is diffused, and the bearings run cool. The harder 
and better the brass, the more unlikely is it that this 
desirable result will be attained. 

If, now, the brasses are lined with some soft material 
such as white metal, the conditions become eminently 
favourable to equable distribution of stress; the yielding 
material moulds itself, so to speak, to the shaft. High 
places are squeezed down, and low places are lifted 
up by the flow of the metal. Equilibrium of stress 
is essential to the maintenance of form in such bear- 
ings. The bearing which carries the heaviest load 
becomes condensed, and sinking, throws additional 
weight on its neighbours while it is relieved. The 
cause of heating is removed, and all goes well. This 
is, in our opinion, the principal reason why soft metal 
makes a better bearing than brass; and this we say with- 
out disputing or accepting the explanations based on the 
assumption that white metals possess an intrinsic power 
of lubrication. A curious instance of the beneficial effect 
that may be produced by the diffusion of stress over a 
frictional surface is supplied by the brasses used in the 
necks of sheet mill rolls. These necks are 13in. to 15in. 
in diameter, and seven or eight inches long. The top cap 
is a heavy cast or wrought iron block, acted on by the 
lower end of a square-threaded screw, some four inches in 
diameter. The actual bearing is a piece of cast brass 
about one inch thick at the thinnest place, four inches 
wide, and seven or eight inches long, driven endways into 
a dovetail recess cutinthecap. The load per squareinch 
brought on these brasses when the sheets are being 
passed through the rolls is enormous, probably not less 
than a ton and a-half on the square inch. The roll neck 
is always very hot, and the only lubricant used is “ hot- 
neck grease,” a species of pitch. Under these conditions 
it might be supposed that the brasses would be cut to 
pieces in a very short time; but nothing of the kind 
occurs. The brass under the heavy strain acts very much 
like white metal; it spreads and adjusts itself to the roll 
neck, and being well supported sideways by the dovetail 
groove, the stresses are well diffused and no trouble is 
experienced. 

It is clear that, when the power of adjustment is given 
to anyone in charge of machinery, very considerable risk 
is run that the stresses will no longer be properly distri- 
buted. Thus, one end of a shaft may be raised or 
lowered. In that case, a proper bearing can no longer be 
got in a rigid brass; soft metal will accommodate itself 
to the altered conditions, unless the alteration is of con- 
siderable amount. It is wiser, however, to run no risk; 
and to secure this, nothing better can be devised than 
spherical bearings, which, we are glad to say, are rapidly 
growing in favour. In the largest class of dynamos, for 
instance, they are employed with Da en success, and we 
have no doubt but that they will ultimately find their 
way into steam engines. The secret of cool running is 
to be found in equalising stresses, and affording the 
surfaces a chance to give and take. There are certain forces 
which it is far more prudent to evade than to fight; and 
unless workmanship and material are the very best of 
their kind, it will be found that flexibility, or rather 
power of accommodation, is better than uncompromising 
rigidity. That isthe reason why a rudely made American 
locomotive answers better in a new country than a well- 
finished English engine. 


THE PURIFICATION OF SEWAGE. 


Many years have elapsed since the results obtained 
from Craigintinny sands, by deluging rye grass with 
sewage, rejoiced the hearts and strengthened the hands 
of the apostles of sanitation. To be clean was a good 
thing; to be well paid for being clean added new beauties 
and charms to the process which saved rivers from 
pollution. All sorts of estimates of the commercial value 
of sewage were framed. Sewage farms must return 
enormous profits. When land was not available, the 
sewage could be “ treated,” and a most excellent manure 
would result, which farmers would be eager to buy at 
A few people preached caution, and 
urged that pure water irrigation would grow rye grass 
just as well or even better than would sewage. They 
were laughed at. Very large sums were expended ; 
experiments, some on a large, some on a small scale, 
were tried, and they each and all taught the same lesson. 
So now, after about a quarter of a century of expe- 
rience, no one ventures to suggest that sewage is worth 
money, or hints at a scheme for utilising it to make a 
profit. But the sewage remains to be disposed of. It 
must be got rid of in some way; and we are justified in 
saying that the problem remains to a very large extent 
as insoluble as ever. It is possible to purify sewage to 
a certain extent, but only at a very serious outlay; and 
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a gallon of really first-class effluent may easily be made 
to cost as much as indifferent beer. It is very difficult 
to decide what process of several contending for patron- 
age gives the best result for a given outlay; and all over 
the country local boards and town councils are trying 
experiments and spending money with more or less 
inconclusive results. The difficulty of purifying sewage 
augments with its dilution; the more nearly pure it is to 
begin with, the more difficult it is to make it purer. 
Thus, if every gallon of sewage contained a pound of 
impurity, there would be little trouble in getting out half 
a pound; but when the impurities are measured by 
grains instead of pounds, it becomes a difficult task to 
extract the last dregs of objectionable matter. 

Among several systems claiming attention, there aretwo 
which, at all events, promise a great deal. The first of 
these is the shoo process. This has already been 
fully described in our pages. Plates of wrought iron are 
placed in tanks containing sewage, and a current of elec- 
tricity is made to flow from plate to plate through the 
sewage. The result is that a very tolerable effluent is 
obtained. The theory of the process is simple enough. 
In the first place, the iron plates corrode, and the oxide 
of iron acts asa purifier in a way not, perhaps, fully 
understood, although more than one plausible explanation 
has been advanced. But this action of the iron is only 
secondary; the efficiency of the process is mainly due tothe 


decomposition of the sodium chloride—common salt— | B 


which all town sewage contains to the extent of 50 or 60 
grains in the gallon. This salt goes away from our dinner 
tables. All but a small portion of the contents of our salt- 
cellars ultimately finds its way into the sewers. The water 
in which salt provisions are boiled supplies a considerable 
quantity; the spent brine from the butchers is discharged 
into the sewers. The wonder is, not that sewage 
contains so much salt, but that it contains so little. The 
electric current decomposes the salt. The chlorine is 
set free, and acts as a disinfectant. It decomposes 
water, setting free oxygen, which, in its nascent condi- 
tion, readily enters into new combinations... Chlorine 
combines with hydrogen present in putrefying matters, 
and forms hydrochloric acid. It appears that if salt 
were not present in sewage, the electrical process would 
have little or no value; and it is not improbable that 
the addition of sea water to sewage might be found of 
considerable utility. There appears at present to be no 
doubt but that a fair effluent can be obtained by 
Webster’s process. The question remains, at what cost? 
It does not seem to be possible to answer this question 
with any approach to certainty as yet. 

The second process to which we have referred consists 
in filtering the sewage through a bed of the material 
known as polarite. A certain amount of mystery is 
maintained concerning this thing. It appears, how- 
ever, to be nothing more or less than an oxide of iron 
found in a spongy condition. Iron oxide has long been 
celebrated for its purifying action on water; and polarite 
supplies the oxide in a form mechanically perfect in its 
adaptability to the intended purpose. The surface 
exposed in each fragment of polarite is comparatively 
enormous. There still exist, however, incredulous indi- 
viduals who assert that polarite does not accomplish as 
much with sewage as the world has been led to believe. 
On this point we express no opinion, because we do not 
think enough is yet known with certainty to permit us to 
speak positively one way or the other. The representa- 
tives of polarite, however, do not, it must be said, trust 
to it alone, because they treat the sewage as a preliminary 
with a dose of what they term “ ferrozone,” which seems 
to be an iron sulphate. Concerning the cost of the pro- 
cess we are unable to say anything. It is urged by the 
disbelievers in the polarite that just as good an effluent 
may be got with sand by itself, but they adduce no proof of 
this. There seems to be no doubt but that with either 
electricity or polarite an effluent can be obtained which 
is sufficiently good. 

The unsatisfactory condition of the purification of 
sewage problem seems to be due, in large measure, to the 
Protean form it assumes. Nothing, for example, is easier 
than to send specimens of sew and effluent to the 
chemist for analysis; but the examination of a dozen, or 
even ten times as many specimens may give inconclusive 
results. Not only is it next to impossible, in many cases, 
to find two samples of sewage alike on the same day, 
but from house to house, almost, changes take place 
in its character. Thus, for example, the sewage 
from the West End of London is quite different from 
that discharged by the East End. A process there- 
fore which might answer admirably in the case of a large 
agricultural town, might be unsuitable to a place where 
manufacturing processes were carried on. Of course, 
certain impurities are common to all sewage; but the 
quantity varies with the district, with the weather, and 
with the water supply. Curiously enough it is the ampli- 
tude of the water supply in great towns that has told so 
heavily against the process of purification. To render a 
few thousand gallons of, so to speak, concentrated 
sewage fairly pure is a comparatively simple and inex- 
pensive matter; the treatment of a deluge of weak 
sewage is quite another thing. The extent of land 
necessary is enormously increased if sewage farming be 
attempted, and if chemical treatment is adopted the 
outlay on tanks, &c., is very greatly augmented. The 
variations in the quality of sewage render experiments 
inconclusive, and this leads to delay. Corporations and 
town councils naturally desire to get the best possible 
value for an outlay which must, in any case, be high; 
but, unfortunately, the experience of any one town is 
seldom conclusive as regards the fitness of a process or a 
system to the case of another town. Thus, we have 
experiment after experiment, and meanwhile the 
effluent is impure. Again, it is not remarkable that the 
inhabitants of towns near the termination of a river 
should urge that it is not fair to expect that they shall 
spend large sums in purifying sewage to be discharged 
into a river already fouled by towns nearer to its source. 
No doubt the work of purification should commence up- 





stream, if for no other reason than to deprive those who 
live down stream of;a very reasonable excuse for their 
own procrastination. 


CLEOPATRA’S NEEDLE AND THE HOUSES OF PARLIAMENT. 


Just half a century has elapsed since a commencement 
was made with the erection of the present Houses of Par- 
liament, designated the Palace of Westminster. In seven 
years the House of Lords was ready for the reception of the 
Peers, and in five years more the Commons were enabled to 
assemble in their new House. This brings us down to 
the year 1852. In less than twenty years from that date 
the state of the stonework of the edifice became a matter 
of complaint, in reply to which the First Commissioner 
of Works, then Mr. Ayrton, could only go so far as to 
assert that there was “no ground for alarm with regard 
to the stability of the building and the general durability 
of the work.” Accordingly St. Stephen’s was not actn- 
ally in danger of falling into ruins; but yet it was in so 
insecure a state that portions of the ornamental work not 
unfrequently fell to the ground, somewhat to the peril of 
those persons who traversed the quadrangles and other 
open spaces connected with the buildings. The mischief 
must have shown itself very early, for about four years 
after the structure was complete various compositions 
for the preservation of stone were applied experimentally 
to portions of the external walls. In 1858, Sir Charles 
arry reported that the only composition which 
answered the purpose for which it was intended was that 
which had been invented by M. Szerelmey. In 1859 this 
process received the approval of Professor Faraday, and 
in 1860a similar verdict was given by Sir Roderick Mur- 
chison.. But this process, which answered well enough 
for a period of four years, failed under a more protracted 
test, and early in 1871 Mr. Ayrton stated in the House of 
Commons that none of the attempts to stop the decay of 
the stonework had proved successful. He admitted that 
M. Szerelmey’s method was decidedly the best. Still 
even that process was not to be relied upon as effectual 
for the permanent preservation of the stonework. 

From 1871 to 1890 is a tolerable interval of time, and 
still we find the masonry of the Houses of Parliament in 
an unsatisfactory state. Mr. Plunket, replying to Mr. 
Labouchere, has to confess that pieces of ornamental 
stonework occasionally fall from the structure. One night 
last month “ a large piece of stone,” which formed the 
shoulder of the unicorn at the St. Stephen’s entrance, 
came tumbling down. Two heraldic figures at the same 
spot were described as having ‘“‘ a weather-worn appear- 
ance,” and presumably were ready to emulate the fate 
of the unicorn. A piece of the ornamental stonework at 
the entrance of the Star Chamber Court also fell in the 
month of May. The general prevalence of something 
destructive to the fabric may be inferred from Mr. 
Plunket’s statement that “a complete examination and 
repair of the whole of the stonework of the palace is in 
progress, and upwards of three-fourths of it has been 
finished, the workmen being at present engaged on the 
Victoria Tower.” It is apparently assumed that the 
falling fragments are due to some original defect in the 
stone itself, and that the remedy consists in a system of 
“repairs.” There was a defect called a “vent” in the 
shoulder of the unicorn. The two heraldic figures owed 
their weather-worn appearance to the circumstance that 
they were carved out of “soft stone.” So it wassuggested, 
years ago, that the bad or faulty descriptions of stone to 
be found in the structure of the Houses of Parliament 
might be cut out, and good material substituted. There 
is not much comfort to be derived from this suggestion 
if we couple it with the following romark, forming 
part of Mr. Plunket’s reply to Mr. Labouchere :—‘I may, 
however, observe that in a highly ornamental structure 
such as the Houses of Parliament, it is impossible to 
discover every defect that may exist in the carved stone- 
work, however carefully the examination may be made.” 
In the early stages of this controversy, it was stated that 
the dolomite of which the structure of the palace is com- 
posed was either wholly or partially amorphous instead of 
crystalline, and that this was the secret of its premature 
decay. Supposing the theory to be true, the question 
follows whether the process of decay to which amorphous 
dolomite is peculiarly liable can be arrested. Much 
blame has been thrown upon the London atmosphere, 
and a former Archbishop of Canterbury asserted that the 
muriatic acid poured out from the chimneys of the 
Lambeth potteries, both damaged the stonework of his 
own palace and of the Houses of Parliament. A vigorous 
application of the Smoke Act was accordingly invoked ; 
but whatever may have been said and done, it would 
appear that the Palace of Westminster is not yet in 
a satisfactory state, and that a broken head may still 
await the unwary wanderer beneath the shadow of its 
walls. 

The rapid decay of certain kinds of stone within the 
boundaries of the metropolis has naturally led to the 
expectation that the great Egyptian obelisk, intended at 
the outset to adorn the approach to the Temple of the 
Sun in the land of Be ty would suffer deterioration 
under the influence of a London atmosphere. This 
result has been taken for granted, especially as a similar 
obelisk, transported to New York, has been found to 
crumble in that western climate. We have seen frag- 
ments which have fallen from that structure, which clearly 
indicate a disintegration of the particles of granite. We 
have seen nothing of the kind with regard to the monolith 
on the Victoria Embankment. Mr. John Dixon, who 
recently climbed up the pedestal of the obelisk, could 
detect no signs of decay, and was convinced that no 
damage was taking place. There is thus a singular con- 
trast between the Egyptian obelisk and the material 
structure of the British Houses of Parliament. Our halls 
of legislation are but forty years old, whereas Cleopatra’s 
Needle was hewn out of the syenitic quarries in the 
valley of the Nile thirty-five centuries ago. Not a 
hieroglyphic has perished, and the memorial of 
Thothmes III. remains practically unimpaired. The 
Egyptian architects disereetly made choice of the syenitie 
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granite, its freedom from mica giving it superi 
bility. This relic thus serves to indicate ae or ae 
wisdom of the Egyptians, a quality apparently wanting 
by those who accepted the amorphous dolomite for wan 
own Houses of Parliament. But there is something to 
be said as to another cause at work in this instance 
Mr. John Dixon speaks of the three coats of a solution of 
silica which were applied to the obelisk before it Wag 
placed on its present pedestal. But the fact is that the 
effect of this solution was not satisfactory to the Metro. 
politan Board of Works, who had charge of the obelisk 
Under the advice of their chemist they allowed another 
lan to be carried out which had been found efficacioys 
in other instances, and of the excellence of which there 
was experimental proof. This plan did not consist jn 
merely glazing the surface ; the solution employed rather 
permeated the pores, so as to hold the particles together 
and prevent disintegration. Eleven years have elapsed 
since the process was applied to the obelisk, and the 
preservative solution has done its work so well that no 
deterioration can be found to have taken place during 
that period. The liquid employed is practically a stone 
solution, and effectually indurates the surface to which 
itis applied. So thoroughly is this the case, that the 
solution has been used for preserving fossils, friable bones, 
and plaster casts; the parties who have availed them. 
selves of the process for these purposes being the 
authorities of the Natural History tome at South 
Kensington, and of the School of Art at Manchester, and 
at Blackburn, as well as the Royal College of Surgeons in 
London. As applied to buildings, the liquid has been 
successfully fin: | for the protection of several parts of 
St. Paul’s Cathedral, and various public edifices in London 
and the provinces. 

We refer to these facts purely in the public interest, 
and not for the sake of encouraging any particular 
invention. If there be anything equal to the process in 
question, or possibly superior, so much the better. If 
any means exist by which the destructive influence of 
such an atmosphere as characterises the metropolis can 
be neutralised, the fact cannot be too widely known, 
The state of the obelisk on the Embankment prior to this 
special treatment was quite sufficient to justify anxiety. 
A professional report laid before the Metropolitan Board 
showed that the granite at the surface of the obelisk had 
become largely decomposed, and that one face was far 
more eroded by the attrition of the sand, and perhaps by 
the chemical action of the Nile water, than were the 
three other sides. The general effect was such as to 
place the granite precisely in that absorbent state in 
which it would imbibe damp from our atmosphere, and 
become liable to exfoliate and throw off scale under the 
influence of frost. The difference between the present 
condition of the London obelisk and the one at New York 
is undeniable, and cannot be credited to any superior 
purity in the air on the banks of the Thames. There is, 
on the whole, a curious lesson as between the monolith 
on the Victoria Embankment and the Houses of Parlia- 
ment, and it seems as if, in the ages to come, Cleopatra's 
Needle will remain while the Houses of Parliament will 
either have crumbled away or have been “ restored” out 
of recognition. 





THE RAILWAY HALF-YEAR. 


WE are now very near to the end of the railway half-year 
—so near that some idea may be formed of the general result 
of the working. It is already evident that nearly all the 
railways will have very substantial increases to record. In 
the case of the four chief British lines, it seems tolerably 
clear that there will be in each case receipts fully £100,000 or 
more above those for the corresponding period of last year, 
whilst in one of these four instances the addition will be 
nearer £200,000, and in another it will be about £250,000. 
In six other companies’ cases, the increase is likely to range 
between £50,000 and £100,000; and alike in England, Scot- 
land, and Ireland, there is a general increase both on passen- 
ger and goods lines. It is well known that the cost of the 
working is more than it was, coal, iron, and labour all being 
higher, especially the latter; and though most of the 
advance will be felt in the half-year ermine to its close, 
there will not be many economies to bring into the account. 
The cost of compensation may be expected to be less, as there 
have been comparatively few heavy accidents. It might 
be anticipated that the better general state of trade will 
have checked the growth of taxation, which has been 
known so long, and which has pressed so heavily on the 
railway companies, and there may be minor savings. 
As the rate of the increase of the traffic is, generally 
speaking, from 4 to 5 per cent. for the British lines, 
it is not unfair to hope that there may be out of the increase 
some slight addition to the dividends to be paid by the 


companies which have the largest additions to the gross 


receipts. But it is not probable that the increases will afford 
much addition to the dividends when the large increase in 
the cost of coal and of labour is borne in mind. Some of the 
companies contract for coal from July to June, and these will 
have only partially felt the addition to the cost of their fuel 
bill, but where the contracts terminate with the year there 
will be a very great increase in the item of the cost of loco- 
motive power. It is noticeable, too, that copper is again 
rising, and that increase will have its effects on the bills of 
the railways. Meantime, the advance in the traffic receipts 
continues, and seems likely so to do for some time, so that the 
prospects of the companies seem to include larger receipts 
and a larger distribution out of these receipts to the great 
mineral and engineering industries of the country. 


TWO GREAT RAILWAY ENTERPRISES. 


Tue construction of a railway across the Sahara Desert to 
unite Algeria with the Soudan, and the laying down of a line 
across Siberia to connect the European systems with the 
extreme Orient, are two works of —— magnitude that 
are being undertaken respectively by France and Russia. 
Both pro have been long under consideration, but it is 


only lately that they have received the necessary sanction of 
the Governments. The idea of the French in constructing a 
line across the Sahara is to put their three Possessionrs— 
Algeria, Senegal, and the Gaboon-Congo into direct commun!- 
cation with each other, and at the same time to open up to 
commerce the vast area of territory which French explora- 
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tion proves to be well worthy of the enterprise. Instead of 
being @ desert as was represented by popular ideas, the Sahara 
is highly productive in parts on account of its being well- 
watered by rivers and lakes. The climate is mild and 
uable, and eminently suited to agriculture. The first 
difficulty in connection with this Trans-Saharan railway was 
the selection of the point from which to start. Both Senegal 
and the Gaboon-Congo are peculiarly suitable on account 
of their proximity to the territory which has to be 
traversed, but Algeria was selected on account of its 
value as & base of penetration. The work will be very costly, 
the estimated expense of laying the line in the midst of the 
desert being about £3500 a mile. When completed the line 
will tap the Soudan and the region watered by the Niger, 
and will immediately connect it with the Mediterranean. 
The work has already been begun under authority of the 
Government. The railway across Siberia owes its initiative 
to the activity of General Armenhoff. Its completion will 
necessitate the laying down of 4200 miles of rails, and it 
will stretch from the west of the river Oural to the Russian 
rt of Vladivostock, on the Sea of Japan. The line will 
naturally take a southern route, so as to avoid the forests and 
the animosity of the natives, and it will take in the rich 
mineral district lying between Lake Baikal and the river 
Amoor, where petroleum is especially found in great abund- 
ance. The line has already penetrated a little way into 
Siberia, and has now reached the town of Tjumen. The work 
will take many years to complete it, but it is stated that 
the railway will become valuable as a means of stimulating 
commerce with China before it reaches its eastern limit. 








THE ROYAL AGRICULTURAL SOCIETY'S SHOW, 
PLYMOUTH. 

Arter a lapse of a quarter of a century, the Royal 
Agricultural Society again visits Plymouth, and occupies 
the same ground as on the occasion of its first meeting in 
1865. The ground is well situated at a high elevation on 
the northern side of Plymouth, near the North-road 
station of the Great Western and South-Western Rail- 
ways, and between Mutley and Stoke. It overlooks the 
Tamar and the harbour, and only needs to be put 
upon a good size planing machine to be converted 
into a good show ground. At present it reminds those 
visitors who have much to do in the grounds of a 
great switchback, calculated to tire out in a few hours 
even those who are fitted with Devonshire or Cornish 
legs. To the sightseer it is very nice, and those who 
were present in 1865, when the French fleet lay in the 
harbour, and pleasing hopes were freely indulged concern- 
ing the promised new relation between ourselves and 
our neighbours across the Channel, will find pleasure 
in a visit to a scene which is little altered in the 
quarter of a century. The area covered by shedding 
is greater, and many exhibits show improvement 
in agricultural implement and machine mechanics and 
workmanship, but these changes are not readily seen by 
the general public. The total length of shedding in that 
which is called the implement yard, including machinery 
in motion, special and general shedding, is 9078ft., which 
is about 1700ft. less than at Nottingham in 1888, and 
8000ft. less than at Preston in 1885, but it is 861ft. more 
than at Newcastle in 1887. 

The vast quantity of machinery exhibited includes, as 
has been the case for several years, many engines and 
machines which are of interest and of application outside 
agricultural requirements, including engines, boilers, 
crushing, grinding, disintegrating and numerous other 
machines, many of the engines being of a class far higher 
than is popularly supposed to be made by those who 
manufacture agricultural engines. Indeed, some of them 
are of a type which compare with the best engines made 
in any works for any purpose. 

Besides these things, however, our readers will perhaps 
be much interested in the competitive trials which are 
being made of small motors aed of disintegrators, grind- 
ing mills and grist mills. At the previous Plymouth 
meeting the trials were of reaping welt mowing machines, 
and it is a rather curious fact that the first prize for 
reaping machines was awarded to a machine which 
belonged to a type which was just then at a critical 
period in its history, for in two or three years the maker 
to whom the prize was awarded looked upon it as a 
defunct type. The prize was given to a swathe delivery 
machine, although sheaf delivery machines were in com- 
petition. The swathe delivery machine made then its 
last effort to retain favour, but in a very short time the 
sheaf delivery machines took the first position. 

The chief prizes offered this year are as follows :— 


First Second 
; : prize. _ prize. 
Class 1.—Light portable motors, steam or other, £ ; 
up to 5 brake horse-power:— 
(a) Motors using solid fuel (including steam , 
engines and hot-air engines) ... ... ee 
()) Motors using liquid or gaseous fuel... ... 30 ... 20 
Class 2.—Grist mills for use on a farm, to be 
worked by an engine not exceeding 10 brake 
_, horse-power ANG SORE CE OA 10 
Class 3,— Disintegrators, suitable for working 
with a portable or traction engine not exceed- 
ing 20 brake horse-power ... ... ... ... ... 20 10 
Class 4.—Plant for cider-making, suitable for use 
onafarm... ... 2 10 


The response to the invitation to compete has not been 
at all what was expected or what it should have been. 
Only three small steam engines have been sent in and 
two oil engines, The steam engines are by Messrs. E. 

‘. and F. Turner, Ipswich, Messrs. Adams and Co., 
Northampton, and Messrs. Simpson, Strickland and Co., 
Dartmouth. The oil engines are by Messrs. Priestman 
Bros., Hull, and by Messrs. Brown and May, Devizes, 
makers of Knight’s engine. The steam engine trials were 
not completed on Wednesday evening, but the results are 
Such as to show more than ever the great importance of 
these trials. It is not too much to say that probably 95 
per cent. of all the small steam engines in the market are 
consuming from 100 to 300 per cent. more steam and coal 
than their buyers are led to believe. Bad as were the 
results obtained by the vertical engines tested at Glasgow 
in 1888, we believe that very many of the small English 
engines are as bad or worse; and any one who wants 
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a small engine would be very ill-advised henceforth if he 
accepts one which has not been subject to trial by a 
competent authority, or by some such body as the Royal 


Agricultural Society. To find that English engines of | 


really good construction, as regards form, strength, and 
satisfactory dimensions of working parts, are using as 
much water, and therefore coal, as would have driven many 
of the worst engines of half-a-century ago is, to say the 
least, to learn what is very discreditable to the modern 
small motor. Itis most discreditable to English engineer- 
ing that a combined engine and boiler which is in every way 
“fair to see” may be as utterly bad from an economic 
point of view as any engine m 
works which were not much more than blacksmiths’ 
shops. Steam in the steam engine may be but little 
understood, but there is at this day no reason for the con- 
struction of the frightfully wasteful machines which there 
is every reason to believe are turned out from many well- 
reputed works in Great Britain. It is high time that the 
steam engine buying public was made aware somehow of 
the necessity for a little more truth-telling regarding small 
steam engines, and that means should be taken to obtain 
trustworthy information upon the actual performance of 
engines which are often paraded as economical, when in 
reality they may be very little better than steam meters 
and coal wasters rather than users. If mahy small steam 


engines are as bad economically as seems probable, there | 


can be no wonder that the gas engine should become a 
most powerful if not completely victorious rival. 

As we have said, the steam engine trials of the Royal 
Agricultural Society at Plymouth were not quite finished 
on Wednesday night, but the results are not very encourag- 
ing, and perhaps some of the above remarks have been 
coloured by, p atin not founded upon them. We may 
perhaps give these results in full next week, but we may 
say that one of the engines used over 75 lb. of steam per 
brake horse-power and 12 lb. of Powells-Dufiryn coal, the 
boiler evaporating only about 65 lb. of water from 63 deg. 
Another used about 70 Ib. of steam and about 10 lb. of coal, 
while a third used 40 lb. of steam and about 4°6 Ib. of coal. 

There are the two oil engines to test, and there are 
three or four disintegrators, and four others entered as 
disintegrators, but one, at least, is a bone mill. There 
are no less than twenty-six grist mills entered for trial, 
and nearly all are on the spot. These trials will prove 
of great value to many users of these machine, besides 
farmers, and there is no trustworthy information obtained 
by an independent authority or authorities at present 
available on the output, the quality of the work, or the 
power taken by any of these machines. These machines 
will require a good deal of time to test, and the trials will 
probably not be completed until far into next week. 








IMPROVED MULTIPLE BOILER DRILL. 


THE sketch given above shows a novel arrangement of a 
double multiple drilling machine for operating on two sides 
of boiler shells or flues at one time, which has recently been 
introduced by Messrs. De Bergue and Co., of Manchester. 
On this system the shells or flues are placed upon ordinary 
roller bearings parallel with the longitudinal slide bed, as 
shown. The standards carrying the slide and drill heads are 
pushed forward upon the planed girder beds as required to 
suit the different diameters of shells and flues. The drill 
slide beds are supported at each end by pillars adjustable in 
height telescopically, so as to bring the line of drills opposite 
to the centre line of the shells or flues, whatever the diameter. 
The drill slide is about 13ft. long, so as to give a maximum 
distance of about 11ft. 6in. between the first and last drills. 
The drill heads can be freely moved along the slide and placed 
any convenient distance apart—not less than 3gin. Closer 
pitches may be drilled alternately. Five drills are usually 
worked at each side of the boiler, but any other convenient 
number may be used. The drill heads can easily be trans- 
ferred from one side of the boiler to the other. The drills 
are driven by a din. five-thread steel screw running the entire 
length of the slide bed. The screw is driven direct by a 
pulley at one end. There is an additional longitudinal screw 
for feeding forward and withdrawing the drills automatically 
—the latter by quick return. The drills are so constructed 
as to admit of being fed forward or withdrawn by hand when 
desired, and the feed of any drill can be instantly stopped or 
started, or any drill may be taken out or replaced without 
in any way interfering with the others or stopping the 
machine. A single multiple drilling machine for operating 
upon one side only of shells and flues is made in the same 
way as the above, except that standards fitted with screws 
adjustable vertically are placed upon the guide beds on the 
opposite side to the drilling slide, to take the thrust in the 
process of drilling. 
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NOTES IN PARLIAMENT. 


THE following questions have received attention in Parliament 
| during the past week :— 
Contracts for bayonets—Mr. Hanbury asked the Financial Secre- 
| tary to the War-office what contracts and for what total number of 
| bayonets had been made with Messrs. Wilkinson, and what number 
of bayonets had been delivered under such contracts; whether sub- 
| sequent to the respective contracts or any of them being originally 
| made any alterations were made in the shape of the bayonets or 
the test to which they were to be submitted, and whether the 
short bayonets or knives now being used with the new magazine 
| rifle were those for which the first contract was given to Messrs. 
| Wilkinson.—Mr. Brodrick: Only one contract has been made 
with Messrs. Wilkinson for bayonets—viz., for 150,000. Originally 
| they were to have been of the pattern known as the Enfield. 
| Martini 1877, and to a specification dated September, 1888; 42,000 
were made under this order. In September, 1889, it was decided 
| that the remaining 108,000 should made of the 1888 pattern, 
| and to a revised specification which was sent to the contractors on 
| November 11th, 1889. These are the short bayonets used with the 
| magazine rifle, for which the test naturally differs from that of the 
| longer weapon of the 1887 pattern. Consequently the bayonets 
| ordered in 1889 are not those for which the original contract was 
| made, 
| Her Majesty’s ship Barham.—Mr. Gourley asked the First Lord of 
| the Admiralty whether her Majesty’s ship Barham, on her pre- 
liminary trial, with her engines working at only a moderate speed 
and much below what she was expected to develope, even with 
natural draught, had to return to port owing to the dangerous 
| vibration of her bearings, especially to thrust.blocks ; whether it 
was true that the hull was of steel, and the plates so thin that diffi- 
culty was experienced in rivetting them ; who was responsible for 
| having designed and built this vessel without a double bottom, in 
| consequence of which the engines were bolted right on to the 
hin skin of the ship; and what measures the Admiralty in- 
| tended adopting to stiffen and make the vessel seaworthy.— 
| Lord G. Hamilton: The Barham and Bellona are experimental 
vessels, being practically torpedo gun-vessels on a large scale, with 
| locomotive boilers, and built to attain a high speed ona limited 
| displacement. The Barham made a preliminary trial on May 19th. 
| This was her first trial under way. It was made for the purpose of 
giving contractors the opportunity of observing the working of the 
es machinery, and making any necessary adjustments 
fore proceeding to the official trial. This preliminary trial con- 
| tinued the whole day, the maximum power developed being about 
| 3000-horse power, and the contract natural draught power being 
| 3500-horse power. There was no dangerous vibration of the 
| bearings to the main engines; in fact, they were practically rigid. 
| The thrust-block bearers moved slightly, indicating the desirability 
| of stronger attachments to the hull proper. The work is now 
ractically completed. The hull is built of steel, but no difficulty 
in rivetting the plates has been experienced. The responsible 
| designer of the Barham is Mr. W. H. White. No vessel of such 
smal] size as the Barham has been constructed with a double 
| bottom; in fact, the arrangement is impracticable in association 
| with such light draught, and the due protection of the machinery. 
| The engines are not bolted right on to the skin of the ship, but 
| carried on exceptionally deep and strong girders. Beyond the 
| additional fastenings to thrust bearers, no change in structure 
| has been shown to be necessary so far as trials have gone. 





| 
| Association oF MUNICIPAL AND SANITARY ENGINEERS AND 
| SURVEYORS.—The annual meeting will be held at Liverpool on 
Thursday, Friday, and Saturday, 26th, 27th, and 28th June, 1890. 
The following programme has been issued :—Thursday, 26th June, 
1890 :—10 a.m., Council Meeting at the Town Hall. 11.30, Annual 

ting of bers in the Council Chamber, at the Town Hall, 
and reception by the Mayor, Mr. Thomas Hughes, J.P. Annual 
report ; presentation of premiums ; general business. The Presi- 
dent’s Address. Papers and discussions, ‘‘The London Sewage 
Question,” by Crawford Barlow, B.A., M. Inst. C.E. 1.30 p.m., 
Adjourn for luncheon in the Town Hall, to which the members 
are invited by his big -con he Mayor. 2.30, Papers and discus- 
sions, ‘‘ The Mersey,” by W. Spinks, Assoc. M. Inst. C.E.; ‘‘The 
County Management and Maintenance of Main Roads,” by E. P. 
Hooley, Assoc. M. Inst. C.E.; ‘‘ Traction Engines and their Effect 
on Roads and Buildings,” by J. H. Burton. The annual dinner 
will take place at Eberle’s Siecnink, Eberle-street, Dale-street 
at 6.30 p.m. for 7 p.m; evening dress. Friday, 27th June, 1890: 
—9.30 a.m., Visit to the Docks. Omnibuses will be provided by 
the Dock Board, and they leave the Harbour Master’s Office at the 
bottom of James-street, at half-past nine punctually. 10, Ins} ect 
Herculaneum Dock. 10.30, Leave Petroleum Depdts. 11, Inspect 
Toxteth Dock Sheds, &c. 11.30, Inspect Coburg Dock Pamping 
Station ; by Line-of-Docks to Langton Graving Dock ; here will be 
seen a 30-ton crane and 100-ton crane. 12.30 p.m., Leave Langton 
Graving Dock for inspection of an ocean steamship; luncheon. 
2, Embark on board the dock-board steamer Vigilant. Abattoirs 
at Birkenhead. The Mersey Tunnel ; the party will start from Birken- 
head—Hamilton- pavements Soe a for James-street Station, Liver- 
pool. Saturday, 28th June, 1890:—9.30 a.m., Breaks—fare each 
person, 2s,—will be at the Municipal Offices, Dale-street, to start 
at se nine punctually to visit:—9.35 Salt Water Baths, 








Pierhead ; Electric ——s Station, Highfield-street. 10.30, 
Liverpool Hydraulic Power Company’s Athol-street Pumping 
Station, ing artisans’ and labourers’ dwellings, Cazneau-street 


passing 
and Juvenal-street. 11.30, St. George’s Hall, passing the Walker 
Art Gallery, the Free Library and Museum. 12.15 p.m., New Royal 
Infirmary—work in progress. 1, ‘‘ Walker” Engineering Labora- 
tories. If time permits, drive round Sefton Park, returning to the 
Municipal Offices at about 2 p.m, 
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EDINBURGH INTERNATIONAL EXHIBITION. — 
MISCELLANEOUS EXHIBITS. 

AmonG the machinery in motion in the Machinery 
Hall, illustrated in our impression of the 2nd inst., is 
a novel engine by Mr. David Carlaw, Glasgow, on Stand 
185. It isa new vertical engine fitted with balanced 
rotary valves, the patent of Mr. K. D. Noble, of Helens- 
burgh. The engine is designed for both marine and 
land purposes, and can 


made either reversible for | 


sufficient to keep the valve tight. This excess 
may be felt by means of the easing handles—shown on 
Fig. 2—and by their means also the engine may be slowed 
or even stopped. ‘The valve lifts freely to allow escape 
of water. The exhaust steam passes into the casing, and 
is led away thence in any convenient manner. The two 
valves—see Fig. 3—are driven by a pinion placed between 
them on the top of the spindle 8. Reversing is accom- 
plished by the handle R H, and by a brass tube sliding 
upon the spindle, and turning it through a certain angle 





yachts, launches, lighters, cranes, or for turning the main | by means of spiral feathers. The cylinder covers can be 
engines of steam vessels; or it can be made non-revers- | lifted off entire, without disturbing the valves, valve gear, 
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Fig. |I-NOBLE’S VERTICAL ENGINE. 


ible for driving machinery. 
illustration, the arrangement of working parts is very 
compact, and the system permits the engine to be made 
simple, compound, or triple. Briefly stated, the principle 
of its action is as follows:— The steam passes from 


As will be seen from our | or piping in any way. 


The valves can be taken out by 
breaking only one joint, and without disturbing the valve 
gear. The reversing gear may be disconnected without 
interfering with anything else. The specimen at work in 
the Exhibition is the first of this type of engine made, 


the inlet through the passage marked A to the inside | and although working at disadvantage, like not a few 


of the valve V, and tends to lift it off the face. 


At | other engines inthe Machinery Hall, as regards the quality 


the came time, however, balance steam passes from the | of the steam supply and the want of facility for disposing 


Exhaust j 
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Inlet 
Fig. 2-PLAN OF VALVE CHEST. 


inlet through the small pipe L, into the space in the 
casing cover above the disc B, making the pressure per 
equare inch in this space the same as that inside the 
valve. The disc B is kept in position by a fixed plate B?, 
and the upper surface of both disc and plate is covered 
with a thin sheet of copper, which keeps them steam- 
tight. The pressure between the djsc and valve 
is taken by the steel centres P, which are oiled by 
the lubricators C, but the centres may be placed 
outside the casing cover if preferred. The area of the 
disc B is such that there is a slight excess-of pressure 
downwards upon the yalve face, but not more than is 


| 
| Fig. 3 





Valve Faces. 


of exhaust, its action and the compactness and simplicity 
of its working parts favourably impress the spectator. 
Midlothian being a district of Scotland in which 
| agriculture is carried on extensively and with all the 
| approved modern mechanical aids, and the centre for 
numerous mills and factories where water-power is 
utilised, is doubtless the reason for the somewhat 
plentiful show of turbines in the machinery hall of the 
Exhibition. Messrs. H. Kennedy and Son, of Coleraine, 
Ireland; Mr.-John Turnbull, jun., of Glasgow; Mr. John 
Macdonald, Glasgow; and Messrs. Carrick and Ritchie, 
of Waverley Engineering Works, Edinburgh, all show 
examples of their make of turbines, wheels, cases, and 
governors, the stand of the latter firm being one of 
special interest. Comparatively speaking, it is only of 
late years that users of water-power in the United 
Kingdom have seriously begun to substitute turbines for 
the time-honoured and often picturesque old-fashioned 








water-wheel. While this is for most part due to the 


‘above the other. 
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inferiority of most of the turbines turned out by earlier 
makers, it is also in some measure to be accounted for b 

the conservative disposition usually found in old countries, 
In America attention has long been given to the utilisation 
of natural waterflows by means of turbines, and this atten. 
tion and experience have resulted in the production of 
quite a number of turbines of great efficiency. Even jn 
this country at the present time it is fairly established 
that to make the most of a stream or river under 
all its varying natural conditions the best turbine is 
much better than the best water-wheel. With the same 
amount of water, experience shows that from 60 to 100 
per cent. more power can be got from a first-class turbine 
than from an old water-wheel. In some respects, indeed 
even an inferior turbine has advantages over the wheel, 
e.g., its being able to work drowned or covered by the rise 
in the river, the small space required for it to work in 
and the high velocity of its shaft. Owing to the water 
being equally distributed all round its periphery, the 
turbine rotates with a uniform and smooth motion, while 
a rising of the tail water only affects it if the total 
height of the fall has been affected. It is well known 
however, that the weak point of turbines has been the 
rapid diminution of power when the quantity of water 
for which they were designed 2 gome to be curtailed; 
and as the flow in many available water-courses varies 
a good deal between summer and winter, it is important 
that the effective use of all the water which is available 
for admission to the turbine should be secured. These 
defects in earlier turbines are, it is claimed, well met in 
several of those now made, and amongst them the Her. 
cules turbine, shown at Stand 185 inthe present Exhibi- 
tion, by Mr. John Turnbull, jun., Glasgow. This type of 
turbine, originally perfected in America, is well adapted 
for utilising water power under all conditions of swamer 
or winter supply, and under high or low falls. 

Near Mr. Turnbull's exhibit, Mr. John Macdonald, 
Glasgow, shows—Stand 144—amongst other specialities, 
the Achilles turbine, a water-wheel in small compass 
constructed to use water with great efficiency from full 
to under half-gate, and adapted to work either vertically 
or horizontally, the latter mode being specially suited, 
as will afterwards appear in this notice, for driving 
dynamos. 

Messrs. H. Kennedy and Son, Coleraine, Ireland—at 
Stand No. 186—show their registered Eimpress turbine, 
Fig. 4,and Champion turbine governor. The Empress tur- 
bine consists of two independent sets of buckets combined 
in one solid casting, the upper set discharging the water 
inwards and the lower set discharging it downwards. 
Besides this separation the upper set are divided bya 
horizontal partition into two equal tiers, thus virtually 
constituting it three separate turbines combined one 





The arrangement will be at once under- 
stood from Fig. 5, which shows the wheel removed from 
the casing. Owing tothe construction of the gate, either 
one or both tiers of the upper set of buckets can be cut 
off; and the remaining divisions worked each at its full 
capacity. By this means when working, say, at half-gate, 
the lower set of buckets only is in use, giving half the 
power of the whole wheel with half the water supply. 
In the same way, when working at three-quarter gate, the 
lower set and one division of the upper set of buckets 
are in use, giving three-fourths of the power with three- 
fourths of the water. This arrangement meets the objec- 
tion made to many turbines of greatly diminished efli- 
ciency, relatively to water supplied, when working at 
other than full gate. As will be seen from Fig. 5, the 
water enters this turbine at the circumference of the 
wheel through fixed guides, which direct it into the 
buckets at the proper angle for producing the best effect. 
This arrangement, the makers claim, is superior to the 
plan often followed of having movable guide blades. The 
gate in this case is in the form of a ring, and works up 
and down in an annular space between the guides and 
the revolving wheel, thereby regulating the supply of 
water. It is raised and lowered by means of a worm an 

rack, from which a shaft is usually carried to any con- 
venient position for being either operated by hand or 
connected to a governor, the latter being essential where 
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roughly steady motion is necessary. For this pur- 
: Lari Kennedy and Son have invented and show 
P their stand the “Champion” turbine governor, the 


Fiz. & 





testimony of users regarding which is that it is simple, 
effective, and durable. 

Messrs. Carrick and Ritchie, Edinburgh, at Stand 28 in 

the Machinery Hall, make an interesting display of 
specialities in the way of turbines and other water 
motors. The display is primarily intended to show 
what can be done in applying water power, by their 
means, to the production of electricity both for light- 
ing and for the transmission of power to a distance. 
This firm have now supplied the motive power derived 
from water-courses and falls to a number of installations 
in various parts of the kingdom, and their stand shows vary- 
ing forms of turbines for different heights of fall. The 
superiority of water as a perfectly steady driving power 
for electric lighting machinery seems scarcely to be suffi- 
ciently appreciated, even at this date, and unquestionably 
this readily available source of power has too long been 
overlooked or neglected. The fact that many of the 
streams of the northern part of the kingdom flow from 
their source to the sea without being made to give up any 
useful work on the way, promises well for an extended 
application of this kindof power, now that power appli- 
cation can be more cheaply effected by electric transmis- 
sion. A prominent item on the stand is one of the firm’s 
horizontal Waverley turbines combined with a dynamo, 
made by Elwell-Parker, of Wolverhampton. This com- 
bination machine is constructed for lighting country 
mansions and factories, wherever there is a stream of 
water of moderate volume in the neighbourhood sufli- 
cient for supplying current direct or for charging 
accumulators or storage batteries, in which case a 
very small stream might be employed throughout the 
twenty-four hours. The machine shown is sufficient to 
run sixty lights direct. ‘The Waverley turbines are fitted 
with King’s governor, which controls the inlet gate 
of the turbine, so that the lights may be switched 
off or on at will, without affecting the current or 
the brilliancy of the lights. On this stand is also 
shown a turbine on the Girard system, specially made 
for high falls up to 300ft. or 400ft. A number of these 
machines have recently been sent to Ceylon, where 
there are several very high falls of water. In order 
to demonstrate what is possible by utilising the water 
supply of towns to produce power, a small jet motor is 
fixed and shown at work, driving a dynamo for electric 
lighting. The water is taken from the main pipe in the 
Exhibition, where there is a pressure of about 501b. to 
the square inch, and after being used in the motor, is 
returned to a large tank, and utilised for feeding the 
boilers. In view of the contemplated increase in the 
water supply to Edinburgh, this machine is of special 
interest. There is scarcely any purpose for which a 
small motive power is required—say from one-tenth to 
l-horse power—to which it cannot be applied. It uses 
the water yery simply, having two jets, both of which 
can be used when full power is required, and one only 
when less than full power is sufficient. 
_ Rivetted steel pipes, which are superseding cast 
iron, for the conveyance of water to turbines and 
for other purposes, are also shown by Messrs. Carrick 
and Ritchie. Pipes of this kind are capable of standing 
a high pressure, and stresses due to settlement or imper- 
fect laying, without risk of fracture—a fruitful source of 
trouble with cast iron pipes. For export purposes they 
are most advantageous, being only one-fifth the weight of 
cast iron pipes in proportion to their strength and carry- 
ing capacity. 

At Stand No. 8 the Harrison Manufacturing Company, 
of Stamford, show, amongst other exhibits, Mr. J. Harrison’s 
new patent self-sustaining hoist, which, it is claimed, is so 
constructed that any predetermined amount of leverage 
can be obtained with the minimum of wheel gearing, 
and at the same time without ratchets, friction clutches, 
&c., commonly employed to hold the load. The machine 
is an ingenious combination of sun-and-planet wheels 
and differential gear, the whole of which is mounted upon 
the winding barrel shaft. It will be seen from the general 
illustration, Fig. 6 we give above, that there are two sun- 
wheels mounted side by side, one of which is fixed to the 
barrel shaft, the other being clutched to the frame in such 
& Way as to allow it to be released and permit the barrel 
torun free. The spur, or sun-wheel, connected by a clutch 
to the frame has one tooth less than the wheel mounted on 
the same shaft; these two wheels gear into a double 
spur pinion, cast in one—having a difference of one tooth 
to suit sun-wheels—and run loose on a stud fixed in the 
crank handle, which turns upon the end of the barrel shaft. 
The planet being carried round with the handle moves 
the winding barrel forward two teeth for every revolution 





.of the handle. The sustaining, or holding of the load, is 
attained by making the fixed or clutched wheel with one 
less tooth. This causes the load to have a tendency to 
turn the pinion or planet-wheels forward, exerting a 
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force in the direction to wind up the load. We understand 
that Mr. Harrisonis designing different types and patterns 
of this hoist to lift up to 10 tons by hand power, and that 
it is proposed to apply the principle of his invention to 
steam winches and power hoists. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 





SUPPLY OF SEA WATER TO LONDON. 

Sir,—I am glad to see this subject again under discussion, as it 
is one to which I have given considerable attention in past years, 
and believe it will continue to be brought forward from time to 
time, probably until the work is carried out. And it will be car- 
ried out undoubtedly, as you say, by means of a pipe from the 
South Coast, such as has been now twice sanctioned by Parliament. 

Mr. H. F. Wilcox proposes a supply to be brought by a large 
floating tank or barge, constructed to fetch two million gallons 
daily from the Essex coast, at estimated cost of 4d. per thousand. 
It may interest Mr. Wilcox to know that I have now before me 
the prospectus of a company which was registered in 1871, an 
eminent engineer being one of the directors, for the purpose of 
supplying sea water to London in this way. The promoters, how- 
ever, proposed to use five floating tanks, each holding 36,000 gal- 
lons, only to be worked by a steam tug, and estimated the cost of 
the water at ls. 3d. per thousand gallons, instead of 4d. 

Without going into the comparative merits of these proposals, 
or the feasibility of working a vessel of the size proposed by Mr. 
Wilcox in the Thames at all—as to which Ihave my doubts—I may 
say at once that there are, to my mind, two fatal objections to this 
system of supply—(1) Water brought by a vessel from somewhere 
near the mouth of the river would not command sufficient con- 
fidence as to its quality to become popular ; (2) the supply could 
only be given on the river bank, bm § if required to be taken 
further, must be conveyed in carts, the cost of which process, 
except for very small quantities, becomes at once prohibitive. 

Mr. Wilcox asks that the subject may be discussed by the 
vestries, with a view especially to economy in the sources 
of potable water; and it is certainly true that, as the metro- 
polis continues to increase, these sources are becoming ex- 
hausted. But the economy to be effected by the introduction of 
a sea supply would not be very great. Sea water is only applicable, 
as you say, to baths, including bathing in private houses and to 
watering streets, for both which purposes it is superior to fresh 
water. There are a few other public uses, i.¢., fountains, flushing 
sewers, and extinction of fires, to which it can be applied, but for 
which it is not quite so good as fresh water, and is therefore only 
used where cheaper—besides, the quantity required is not great. 
The public and swimming baths in London use, I believe, about a 
million gallons of water daily during about four months of the 
summer season, and for watering the streets there is used about 
ten million gallons during part only of the same period. These 
quantities represent about one-fifteenth part only of the total 
supply at those times, therefore the relief to the general supply 
would not be over great. 

A separate supply for street watering throughout the metro- 
politan district would necessitate the laying of 400 or 500 miles of 
distributing mains, with standposts a quarter of a mile apart for 
filling the water carts. If, in order to relieve the ordinary supply, 
it is worth while to incur the expense of providing this separate 
network of mains, then obviously the cheapest source for the water 
would be by the Thames in London, or in some part of the tidal 
reaches. Pumping power must of course be provided to raise it, 
and the cost of this and the distributing mains will be fully equal 
to that of a main about 3ft. 6in. diameter, with appliances for 
bringing the entire volume from Brighton. 

The cost of a separate sea-water supply would, therefore, be 
about twice that of a separate supply of river water for this pur- 
pose. 

. Against the additional expense, however, there would have to be 
put (1) the economy of water, and still more of labour, in spread- 
ing by the carts, due to the superior property of sea water of 
longer retaining its moisture ; and (2) the profit to be derived 
from supplying the sea water to baths and houses throughout the 
district and places en route from the coast. I myself believe that 
it would pay private parties to lay a pipe about ldin. in diameter 


to supply baths and houses only at a ccst of 2s. per thousand. 


llons, as compared with 6d. generally charged for fresh water. 
This represents 2d. as compared with 4d. for the average quantity 
used by each bather in private and swimming baths together, and 
I believe that bathers in all but the cheapest class of baths would 
gladly pay this difference for the superior article. The public 
authority, however, could hardly undertake the work in this form, 
as it would be rather a commercial undertaking with a view to 
profit, benefitting a large class, but not the whole of the popula- 
tion ; and the relief to the ordinary supply would be inappreciable. 
I also believe that if and whenever it becomes desirable to relieve 
the ordinary supply by establishing a separate one for street water- 
ing, it will not enly pay the authority best, for the reasons already 
stated, to take such supply from the sea, but that they will, by so 
doing, be conferring a very great benefit on all classes of the popu- 
lation, as the water might then be put within reach of all. 

I should, I fear, be trespassing too much on your space if I were 
to go further into the figures on which these conclusions are 
founded. Many of them are to be found in a pamphlet—“‘ Supply 
of Sea Water to London,” Spon 1879—to which I may perhaps be 
allowed to refer your readers, and wherein Mr. Wilcox will find, I 
think, an answer to all his questions except the last one. 

I cannot at all agree with Mr. Scargill, of Colchester, as to the 
desirability of laying a pipe in the bed cf the Thames, The cost 





of excavating for pipes under the public roads,.or the grass spaces 
by the side of them, as proposed in the plans deposited in 1872, 
is a very small item of the whole, and no compensation has to be 
paid in respect of pipes so laid. Besides, a level route is not the 
most desirable. One passing over a moderately high elevation 
near the coast, to which the water can be pumped, and from which 
it will run down the rest of its course by gravitation, would be for 
many reasons the best. THos. HENNELL, M. Inst. C.E. 
6, Delahay-street, Westminster, June 17th, 





DARK LINES IN PHOTOGRAPHS OF LIGHTNING. 


Sirn,—A recent thunderstorm has reminded me of a theory I 
formed a short time ago to account for the dark lines in some 
photographs of lightning flashes. Those lines, in my opinion, 
show the execeding transparency of the air occupying the space 
corresponding to the dark line. This would perhaps be proved by 
a close examination of the photographs. But to account for the 
transparency itself is ensthet matter. There can be no doubt 
that absolute uniformity in the density of any matter would render 
it transparent. Therefore if we presume that the dark lines of 
the photographs are produced by a transparency of the corre- 
sponding portions of the air, we may take it for granted that they 
—the dark lines—represent air, whether common or of any other 
kind, having an extreme uniformity of density in its constituent 
atoms, or perhaps it would be better to say groupsof atoms. This 
throws a strong light on the nature of electricity. Although it 
may not affect the average specific gravity of matter, electricity 
evidently affects the distribution of what may be called the 
arrangement of its density among the atoms composing it. 

An electrical discharge occurs when two substances—whether of 
similar or different natures—having the densities of their respective 
constituent atoms in different states, come into contact. For 
instance, when the arrangement of the various densities of one 
substance is normal and that of the other abnormal; or when both 
are in an abnormal state, but one approaching uniformity more 
than usual and the other the reverse. hen this occurs between 
two volumes of air an oscillation follows, one extreme of which 
consists of a comparatively perfect uniformity in the density of 
that portion of the atmosphere affected. is produces trans- 
were y. Transparency with no luminous or illuminated body 

yond it means darkness, Hence the dark flashes in the phote- 
graphs of lightning. JouN P. Moss, 
Alton, Hants, June 17th, 


THE STRENGTH OF BEAMS. 


Sir,—With reference to the difficulty about the strength of 
beams, I venture to send you the following figures, illustrating 
what must be regarded as at least a partial explanation of it— 
namely, the theory that the discrepancy is due to the fact that 
the stresses do not remain proportional to the distances from the 
neutral axis when once the elastic limit has been passed. The 
effect of this on the strength of the beam is seen in the accom- 
panying figures. Let O X represent the centre line of a rect- 
angular beam, which may in the meantime be sup to remain 
coincident with the neutral axis, O N its half depth, and N A the 
breaking stress as found by direct experiment in tension or com- 
pression. If, then, when the extreme fibres were subject to this 
stress, the stresses throughout the rest of the beam were propor- 
tional to the distances from the neutral axis, these would obviously 
be ra rym by horizontal lines drawn from O N to meet the 
straight line O A. But outside the point where the elastic limit is 
reached, though the strain is, of course, still proportional to the 
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distance from the neutral axis, the stress increases less rapidly, 
being smaller as compared with the strain produced. If, then, 
N A represents the stress in the extreme fibres, the interior 
stresses must be represented by horizontal lines terminating on 
some such line as 6 B A, where M B is the stress at the point 
where the elastic limit is reached: the strains may be found by 
producing OB. The total stresses in the half beam are then 
represented by the area B A N O instead of the area A N 0. 
ig. 2 is a diagram of the moments of resistance in the half 
beam, found by multiplying the stresses into the distances from the 
centre, and the excess of strength which the beam ought to have 
on this theory over the old ‘‘ theoretical strength” is represented 
by twice the area between the two curved lines. The inner curved 
line is, of course, derived from the straight line O A, and the outer 
—o ba—from the curved line O BA. For the sake of brevity I 
have supposed the neutral axis to remain in the centre of the 
am. 
June 11th. 





WHAT IS CAST STEEL. 


Sm,—The very interesting letter from the pen of Sir Henry 
Bessemer, which appeared in your last issue, leaves the question 
—What is cast steel /—unanswered. 

According to Sir Henry, any steel which is melted and poured 
into an ingot is cast steel. Ko one will dispute this. But this 
leaves us no nearer to a defintion than we were before. At Wovl- 
wich Arsenal some years ago wrought iron bars were melted in 
crucibles and cast into ingots. Was the resulting metal cast steel 
or cast iron? I use the words, ‘cast iron,” of course, in a different 
sense from that in which they are commonly employed. 

lf Sir Henry tells us that they were iron, 1 would ask him in 
what respect these ingots differed from Bessemer steel bars of 
about the same tensile strength, 24 tons to 25 tons per square inch ? 

In point of fact, there is a very large quantity of metal now in 
the market which is called steel, and which Sir Henry would 
apparently term cast steel, which is not steel at all. It contains a 
mere trace of carbon; it will not take a temper. The proper name 
for it is ingot iron. 

I quite agree with Sir Henry that Huntsmann’s process—the 
melting of blister steel bars in crucibles—gives us cast steel. The 
Bessemer, or the Siemens-Martin, or the alkaline process, may or 
may not give us cast steel, according to the degree to which car- 
bonisation is carried; and for my own part I would define nothing 
as cast steel unless it admitted of taking a temper. The difficulty 
is to draw a line, and define exactly what ‘‘taking a temper” 
means. Unless this can be accomplished satisfactorily, I fear that 
we must be content to use the words ‘‘cast steel” ina very vague and 
arbitrary way. The simplest way out of this difficulty, though 
not the best, would be to confine the title to metal melted ina 
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crucible or crucibles. Thus, for example, Kru 
steel in the strictest sense of the word, while 
Westminster, June 16th. 


's guns are of cast 
itworth’s are not. 
M. 1.8. 1 


Sir,—There is as great a relative difference between crucible 
cast steel Bessemer cast steel as there is between i 
brands of pig iron. Crucible or pot steel, as generally understood, 
ismanufactured from raw materials of a refined character, which 
from first to last is steel—the process merely converts the integral 
parts into the whole—removes the and converts the oxide of 
the scale of these integral parts of the charge. The metal thus 
undergoes a further process of purification, and its structural 
uniformity is also increased. I think that a simple way of defining 
the respective qualities of steel castings produced from (1) blister 
steel bars by the pot or crucible process, (2) by the Martin process 
is an open-hearth furnace, (3) by the pneumatic or Bessemer pro- 
cess in a‘converter, may be found by adopting a technical brand 
nomenclature as follows :—(1) Cast steel, pot brand, P B brand 
mark ; (2) ditto ditto, open-hearth brand, O H B brand mark ; (3 
Bessemer or converter brand, C B or BBbrand mark. If anneal 
the letter A may be added. The excellence of the quality of the 
steel will be found to be in the order given, and the cost of produc- 
tion will be in inverse ratio. If ers of the PB and OH B 
quality of steel castings would adopt it, this system of definition 
would soon be universally accepted. B. W. THwalre. 

Liverpool, June 14th. 





SIGHT-FEED LUBRICATORS. 


Sir,—Sight-feed lubricators are now made under various patents, 
by various firms ; they cost a good deal of money, but, on the 
whole, they are worth the outlay, and might be made much better 
worth it if only some sensible engineer would undertake to make 
something that engineers could use with satisfaction. 

Most of the sight-feed lubricators in the market are mere iron- 
mongery; their manufacture has got into the hands of the brass 
man, who is the plumber’s half brother. I am using steam at 
1801b. pressure, and I have entirely failed, up to the present, in 
getting a sight-feed lubricator to stand more than a month. They 
abound in brazed joints, and these invariably give way. 

I write to you, Sir, in the hope that you will give my troubles 
publicity, and induce some one to take up the manufacture of a 
really trustworthy instrument. To me, it seems, that sight-feed 
lubricators might be cast whole all but the pipes, and that these 
might be made with thickened ends, and screwed in without 
running collars or other abominations. Anything in brass almost 
will stand low-pressure steam, but Birmingham does not under- 
stand 1801b. to 2001b. steam pressure. D. J. 

Chariton, June 17th. 





THE LINDE REFRIGERATION SYSTEM. 


Sir,— Finding from this week’s number of THE ENGINEER that 
no one has attempted to reply to the letter in your issue of the 6th 
inst., I venture to point out that your correspondent has gone 
wrong in the way he endeavours to show some statement of 
efficiency regarding the apparatus asa whole. Mr. Denny Lane 
compares the quantity of heat put into the engine with the heat 
abstracted by the machine, as if so much heat put into the former 
represented so much heat-abstracting power in the latter, which 
is not the case, these two quantities have no relation one to the 
other—at least in the manner indicated by the conclusions drawn. 
The abstracting power of the machine largely depends upon the 
temperature and quantity of water available for the ammonia 
condensers, and figures relating to this I notice were not supplied 
in the a of tests, a - mane * 

Reng the quantity of ice made per pound o , it must 

“remembered that the figures etre dg purely theoretical, no 
allowance having been made for loss of cold through radiation, &c., 
which is very considerable; also that the ice is generally frozen to 
a temperature much below freezing point. Therefore the quantity 
of ice actually made in ordinary working would be nothing ap- 
proaching the amount stated—probably not one-half. 

London, June 18th. W. F. R. 


LONG SPAN BRIDGES. 
Sir,—Referring to the table of long span bridges, on page 478, 
I find that Brunel’s Bridge at Saltash, Cornwall, is ‘only credited 
with one 446ft. span. It has two such spans. 
Weston-super- , June 16th, ARTHUR E. CoLuins. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.—The Edinburgh 
meeting will be held on the 15th, 16th, and 17th of July. We 
understand that the president, being desirous of rendering the 
annual conversazione especially attractive, hoped to have been able 
to hold it in a new locale. Every preparation had been made in 
anticipation of that arrangement, which has, however, unfortunately 
fallen through, and it being now too late in the season to make any 
other, the soirée will be postponed until after the recess. 


THE Puasticiry oF Ice.—On the 5th instant Mr. Thomas 
Andrews, F.R.S., read a paper on this subject before the 
Royal Society. The experiments named in the paper form a con- 
tinuation of a previous research by the author. e experiments 
were made to investigate the adie plasticity of pure ice at 


various upeaioo, ay | down to —35deg. Fah. The arrange- 
ments of apparatus used in determining the plasticity of pure ice, 
and also of pond ice, are illustrated in detail The 


in the paper. 

ice for the pure ice experiments was frozen from distilled water, 
the coldest freezing mixture used, consisting of three parts by 
weight of crystallised calcium chloride and two parts by weight of 
snow, yielded a constant temperature of -35 deg. Fah.; other 
freezing mixtures were used for the temperatures above this. The 
cylinders of pure ice employed were 2ft. 14in. long and 2ft. 1}in. 
diameter, and weighing 4701b. The plasticity was ascertained by 
measuring the relative penetration during equal periods of time of 
the polished steel rods into the ice, care being taken to avoid errors 
from conductivity. A large number of experiments were also 
made on the plasticity of natural, lake, or pond ice. The influence 
of the composition of water on the plasticity of the ice frozen 
therefrom was investigated, and a number of experiments 
were made to ascertain the proportion of the saline constituents 
of the lake water taken up into the ice during crystallisa- 
tion. Roughly speaking, it was found that the proportion of 
inorganic matter in the melted ice was about 10 per cent. of 
the total inorganic salts contained in the lake water from which it 
was frozen. e general summary of results of the experiments on 
the plasticity of pure ice at the various temperatures employed 
are plotted out in four curves, and the results of the experi- 
ments on the plasticity of pond ice were shown in detail. 
In the majority of instances it was found that, if the plasti- 
city of the ice at —35 deg. Fah. be called one, at Odeg. Fah. 
it would be about twice as much, and at 28 deg. Fah. the plasticity 
would be about four times as great as at Odeg. Fah., or eight 
times as much as at —35deg. Fah. The comparatively great con- 
tractibility in ice observed at considerably reduced temperatures— 
see the author's former paper ‘‘On Observations on Pure Ice and 
Snow,” Royal Society “ edings,” No. 245, page 544—may pro- 
bably account for the great reduction in its plastic properties at 
low temperatures. This is in accord with the practical cessation 
of motion in glaciers during the cold of winter. It was also noticed 
in course of the research that the plasticity of the naturally frozen 
— ice was manifestly greater than that of the prepared pure ice. 

comparative difference in the behaviour of the pond ice was 
doubtless owing to a portion of the saline constituents of the water 
interspersing during congelation between the faces of the individual 
crystals of ice, thereby tending to reduce the cohesion of the mass 
as a whole, and increasing its plasticity. 


SOCIETY OF ENGINEERS. 


On the 17th inst., a visit was paid by the Society of Engineers to 
the Thames Ironworks and Shipbuilding Company, at Blackwall. 
These works, which cover nearly thirty acres of ground, are situate 
in the parish of West Ham, which is now the t manufacturing 
suburb of London, and contains the largest shipbuilding yard on the 
Thames. For thirty years the compan been principally 
engaged upon the buildimg of warships, and among the contracts in 
hand at the present moment special mention must be made of the 
fast cruisers in course of construction for the British Admiralty. 

H.M.S. Blenheim—sister ship to H.M.S. Blake, now being built 
at Chatham Dockyard—a fast cruiser of 9000 tons, was commenced 
in September, 1888, and will probably be launched in the early 
part of next month. She will, when completed, have triple- 
expansion engines of 20,000 indicated horse-power, with twin 
screws, is to attain a speed on trial of twenty-two knots per honr, 
_ will be one of the fastest and most powerful cruisers in the 

avy. 

On an adjacent slip, from which H.M.S. Warrior, the 
clad ever built for the British Admiralty, was ull . 
H.M.S. Grafton, a fast cruiser of 7350 tons, has been in progress 
for some seven or eight months, and in her present condition 
afforded the visitors an excellent opportunity of observing the con- 
struction of her double bottom. R e will have twin screws, with 
engines of 12,000 indicated horse-power, and is to attain a trial 
speed of 19? knots with forced draught. 

H.M.S. Theseus, sister-ship to that just mentioned, will be laid 
down on the slip now nape by the Blenheim as soon as the 
latter is launched, and in addition to the contracts the company 
has in hand for the Admiralty it is building several passenger 
boats for service in England and abroad. 

A considerable portion of the workshops are also occupied in the 
construction of bridge, roofing and girder work, — tanks, &c., 
for which the company has numerous orders in hand. 

The two |] dry docks facing the river Thames, together with 
the accommodation afforded by its extensive forge, rolling mills, 
iron and brass foundries, engine and boiler shops, nye the com- 
pany in a favourable position to undertake not only shipbuilding 
contracts, but to carry out the heaviest description of shipbuilding 
repairs. 

e party numbered over 100, and among those present were: Mr. 
Henry Adams, president; Mr. J. W. Wilson, jun., vice-president ; 
Mr. p trom Bernays, Mr. Jabez Church, Professor Robinson, past 

residents; Mr. 3 . H. Cunningham, ber of Council; Sir 
bert Rawlinson, hon. member; Mr. G. A. Pryce Cuxson, secre- 
tary; and Messrs. 8. A’Court, R. L. Andrews, W. Benbow, F. G. 
Bloyd, W. J. Botterill, F. N. Cowell, G. B. Cutler, W. H. Dalli- 
more, P. J. Dawson, J. C. Fell, C. W. Guy, C. Harris, J. McG. 
Jones, W. J. Jones, B. D. Kershaw, W. R. Lake, W. T. cow 
A. J. Lenton, H. H. L. Lewis, C. Mason, C. G. Owen, W. G. 
Peirce, T. W. Price, J. W. Restler, H. Spooner, J. 8. Tamburini, 
E. H. Toulmin. 
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AUSTRALIAN NOTES. 


THE quarterly report of the N.S.W. Railway Commissioners for 
March 31st, 1890, was laid on the table of the Assembly on May 
2nd. The returns for both railwaysand tramways show the advan- 
tage of able administration. It will be seen from the tabulated 
statement below that the expenditure has been kept under the 
corresponding — for last year, notwithstanding the fact that 
large outlays have been made in repairs and renewals of loco- 
motives, carriages, and wagons, and unprecedented expenditure on 
the permanent way in consequence of the heavy floods that have 
caused immense damage throughout the colony; while for the 
tramway department six new cars have been added, the cost of 
which is borne by revenue. 


Quarter ending 
RalLways March 31st, March 8ist, 

1889. 1890. 
Miles open oh 2,126 2,182 
Revenue from all sources £587,985 £615,512 
Expenditure cor ee £388,563 £388,324 
Train miles run eer 1,780,194 1,896,027 
Earni per train mile.. .. 6s. 74d. 6s. 6d. 
Rapentitese pertrainmile.. .. .. 4s. 44d. 4s. 1jd 
Percentage expenditure to carnings 66°08 63°09 
Number of passengers .. -. «- 8,975,581 4,164,005 
Tonnage of traffic.. .. .. .. 940,671 820,556 
Tonnage of live stock traffic.. .. .. 26,342 23,621 

TRAMWAYS. 

BORIS GEEE 20 20 20 <2 38! 30} 
Revenue from all sources £62,120 £68,300 
Expenditure .. .. .. £52,307 253,55 
Tram milesrun.. .. .. 996 411,425 
Earnin, r tram mile.. ii 3s. 3d. 8s. 4d. 
Expenditure per tram mile.. .. .. 2s. 9d. 2s. 74d. 
Percentage expenditure to earnings 84°20 78°17 
Number of fares collected .. .. .. 15,211,755 15,599,802 


The Commissioners have reduced the goods rates in several 
instances ; grain, and other agricultural produce, to the extent of 
20 per cent. 

he line between Hornsby and St. Leonards was opened for 
traffic on January Ist. 

A fatal accident occurred on the Western line near Bathurst, 
through the breaking of a draw-bar in a mixed train, the rear half 
of the train running down an incline and colliding with another 
—_ The official report of the accident has not yet been made 
public. 

The City and Suburban Railway Commission has been formed, 
and consists of the following Committee :—Mr. 8. Burdekin, M.L.A., 

resident ; Messrs. S. A. Joseph, J. Macintosh, W. H. Piggott, 

s.L.C., H. C. Fraser, A. Kethel, J. Martin, M.L.A., G. Munro, 
J. Macpherson, C. F. Stokes, and J. H. Goodlett. The purpose 
of this Commission is to consider the projects for railway exten- 
sion into the city. Their first general meeting has been held, at 
which the Chief Commissioner for Railways—Mr. Eddy—gave 
evidence and submitted a comprehensive report. The précis of his 
proposals are that the railway should be extended to fiyde Park, 
which place should form a central station, at which place all the 
railway offices should be situated. He also recommends the con- 
struction of a line to the harbour at Milson’s Point, a tunnel under 
the harbour to Macquarie Point, and carried back to the central 
station at Hyde Park ; the cost of same being estimated at half a 
million of money. The cost of the proposal for extending the line 
from Redfern to Hyde Park would be £708,000; being £93,216 for 
resumptions, £337,133 for the line, £304,046 station buildings, and 
£45,953 for shelter shed at Redfern. 

The Public Works Committee have not yet come to any decision 
with regard to the adoption of electrical or cable traction for the 
tramways. Representations of the Sprague and Thomson-Houston 
oq, saa have been examined, and experts for the cable — 
The large contract for cast iron pipes for the Water and wage 
Board, tenders for same being recently invited, has been let to Mr. 
R. M. Stewart. 








LAUNCHES AND TRIAL TRIPS. 


On Thursday, the s.s. Tandil proceeded from the Tees on her 
trial trip. This vessel has been built for Messrs. Arthur Holland 
and Co., London, by Messrs. Raylton Dixon and Co., Middles- 
brough, and is the third vessel they have sent to sea for this firm. 
She is built on the web frame principle, having raised 
——_ bridge, and topgallant forecastle; her leadi 

imensions being : h over all, 287ft.; breadth, 39ft.; de 

moulded, 21ft. 3in., with a deadweight capacity of about 3300 tons, 
Her engines have been fitted by the Nérth- rn Marine Engi- 
neering Company, Sunderland, and on trial _~ every satisfaction, 
developing a speed of 11 knots. The vessel has been built under 





the supervision of Mr. Barclay for her owners, 


ee} 


a 

On Wednesday afternoon, Messrs, Raylton Dix 
launched from their No, 2 dockyard a steel screw steamer which 
has been built to the order of Messrs, Arthur Holland and 
London, making the sixth bout launched for this firm by Mean? 
Dixon within three months. She is built on the web frame su 
ciple, having poop, raised quarter-deck, long bridge, and to 
forecastle, and is of the following dimensions:—Length 
287ft.; breadth, 39ft.; depth, moulded, 21ft. 3in.; with 
weight capacity of about 3300 tons. Her engines will be 
the North-Eastern Marine Enginéering Company, 
are to have cylinders 2lin., 35in., and 57in., by 39in. stroke, 
leaving the ways the vessel was christened Alfalfa by Miss Sewell] 
of Carlisle. . 

The s.s. Chang-On—or Long Tranguillity—a new steam : 
by Messrs, 8. C- Faruham and Co,, Shanghai, for the New 

utual Steam Navigation Co., went on her trial trip on May lst 
and was in every way a success, She is intended for the Hankow 
trade, and is expected to secure a large of the river traffic 
being designed to carry passengers as well as large quantities of 
cargo. She is a two-masted twin-screw three-decked steamer of 
the usual pattern. Her length is 212ft. 8in.; beam, 30ft. gin, - 
depth of hold, 12ft.; depth from promenade deck to keel, 27ft' 
On the promenade or uppermost deck, which extends from end vs 
end of the vessel, are the wheel house forward, officers’ cabins, one 
cabin with bath room for European passengers, and saloon, The 
saloon deck is principally devoted to Chinese nger berths, of 
which there are 102 aft and sixty-four forward. She is fitted with 
two pairs of inverted direct-acting pound surface-condensj 
engines of 85 nominal horse-power. Two of the cylinders are 16in, 
and the other two 32in., with a 24in. stroke. She has one eylindri- 
cal return tube boiler, 14ft. 9in. by 11ft. 6in., with three ribbed 
furnaces, and has Messrs. Napier Bros.’, Glasgow, patent windlass, 
The boiler is built of mild steel, with a working pressure of 90]b, 
The hull is of mild steel, clinker built. Her registered tonnage js 
1010°1. Gross tonnage, 138773 tons, with a lower hold capacity 
of 587°11 tons. On her trial trip she attained a of 124 knots 
per hour, with a draught of 7ft. 8in. aft, and 4ft. 6in. forward : 
and on the return journey, against the tide, her speed was 1]-4’ 
Both vessel and engines were built by Messrs. 8. UC. Farnham and 
Co. 

The s.s, City of Vienna, which was built by Messrs. Workman, 
Clark, and Co., Belfast, and engined by Messrs. John and James 
Thomson, Finnieston Engine orks, Glasgow, to the order of 
Messrs. George Smith and Sons, Gl w, went out on her official 
trial on the Firth of Clyde on Wednesday, the 11th inst. The 
City of Vienna is a vessel of 5000 tons register, 412ft. long, 
46ft. din. beam, by 29ft. 3in. depth of hold, and is a splendid 
addition to the fine fleet of City Line steamers trading between the 
Clyde and India. She has three decks, the upper and main being 
steel, covered with teak. She is fitted throughout with all the 
latest ———— and is of the highest class, every modern requi- 
site for the comfort of passengers and the expeditious handling of 
the cargo having been adopted. The propelling machinery of the 
City of Vienna is of special interest, and particularly the main 
engines, which are a complete departure from the previous arrange- 
ments of marine engines of high power. Howden’s system of 
forced draught, of which the owners had goog 4 acquired a 
very satisfactory experience, has been adopted, also Weir's patent 
ont pumps and evaporating pron and to the — has 
been fitted Morton’s patent valve gear, Toms’ patent slide valve 
being fitted to the low-pressure cylinder. The engines of the 
City of Vienna are the largest to which this system of valve gear 
has been hitherto applied. They are of the triple-expansion type, 
on three cranks, having cylinders 32in. 53in., and 87}in. dia- 
meter respectively, and 5ft. stroke, working at a boiler pressure 
of 160 1b. per square inch, and a piston ac of 700ft. per minute. 
The difference in the longitudinal engine-room space occupied by 
the new engines, as compared with that which would have been 
occupied by engines of the ordinary type, with the same diameter 
of cylinders and ordinary link motion, designed to occupy the 
shortest , consistent with having the crank shafts inter- 
c ble, as in the present case, is over 4ft., which in a ship of 
the dimensions of the City of Vienna represents a large and 
valuable increased cargo space, while with the new engines there 
is also the additional advantage of inc longitudinal main 
bearing surface, although there are fewer bearings, consequent 
npon the reduced length of sole plate, every working part of the 
engines is open and free of access, the valves being on the cross 
centre line of each engine, thus leaving a clear space from back to 
front between the engines, at attention has been given by 
the engineers to the design and finish of the whole engines, ample 
bearing surface having mn provided in the working parts, with 
the means of easy and efficient lubrication available for the engi- 
neers in “po The performance of the engines on the pre- 
liminary and official trials were in every respect highly satisfactory, 
a speed of fifteen knots per hour being attained, the engines work- 
ing smoothly and no heating. At the conclusion of the trial the 
Messrs. Thomson were cordially congratulated on the success 
which had attended this new departure from their usual design and 
practice. Messrs. Thomson have in course of construction four sets 
of triple expansion engines, which are also to be fitted with 
Morton’s patent valve gear. 
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PROPOSED LONDON INTERNATIONAL EXHIBITION.—In reply to a 
letter written by Sir George Chubb as chairman of a provisional 
committee formed to consider the advisability of promoting an 
international exhibition in London, Sir Francis Knollys has written 
to say that his Royal Highness the Prince of Wales considers it 
will not be expedient to hold such an exhibition before 1899 or 
1900. It is understood that the project will not, therefore, be 
proceeded with at the present time. 


DeaTH oF Mr. J. OLDHAM, C.E.—The Eastern Morning Nes 
announces the death of Mr. James Oldham, the senior partner of 
the firm of Oldham and Bohn, civil engineers, of Hull. Mr. 
Oldham was born on June 28rd, 1801, and was connected all his 
life with the development of Hull, and’ was well known and highly 

He was the son of a millwright, whose name still sur- 
vives in the firm of Messrs. Oldham and Booth, engineers, of Hull, 
and in his youth went to sea for a couple of years, being in the 
Baltic at the time of the memorable naval battles in the early part 
of this century. On his return he was apprenticed to his father 
asa millwright or mechanical engineer, and early in his career 
displayed considerable ability and a leaning towards the civil 
branch of the profession. He was successful in winning the com- 
petition for a design for a new bridge over the river Hull, and the 
old North Bridge was completed under his supervision. From this 
time he practised vay as a civil engineer, and soon gained a 

ood connection. Mr. Oldham was connected as engineer with the 
ollowing railways :—The Hull and Barnsley project of 1845, which 
was thrown out on Standing Orders, the Hull and Gainsborough 
(ets), the Hull and Hornsea, the Hull and Leeds (Hull to Selby, 
835), the Hull and West Yorkshire and Lancashire (1866), and 
the Hull and Lincoln (1883). In 1874 the deceased gentleman took 
Mr. George Bohn into partnership. The proposal for a new dock 
on the Corporation land where the Alexandra Dock now stands 
emanated from the firm in 1874, but was not then carried out, and 
in 1879 Mr. Bohn was appointed joint engineer to the Hull and 
Barnsley Railway Company, Messrs. Oldham and Bohn being 
appointed acting engineers of the Alexandra Dock. It may also 
be mentioned that in 1838 Mr. Oldham prepared plans for a dock 
to be constructed on the site of the — Victoria Dock. Mr. 
Oldham was elected a member of the Institution of Civil Engineers 
on January 28th, 1834, and had been for some time prior to his 
death the father of the Institution. He was also one of the oldest 


members of the British Association, the meetings of which he 
regularly attended. The immediate cause of his death, which 
panes | on Monday week, at his residence at Cottingham, ws 





congestion of the lungs, 
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(HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BusINESS this week in the iron and steel and coal trades of the 

Midlands does not show much alteration upon the state of things 

- rded in recent reports, There is perhaps a little more activity 

- me branches, but trade generally must be said to remain in a 

ys rn state. At the same time, the restart of works referred to in 

oem has had a beneficial effect in a portion of the district, 
ot the improvement in Middlesbrough and Barrow has also not 
saat without its influence upon Midland trade. 

Marked bars are in fairly good demand at £9 10s, A few of the 
nef houses have large Government orders yet under execution. 
Common bars can still be obtained at from 40s. to 50s. below 

i 3. 

marked deny stamping sheet makers are fairly busy, but common 

sheets continue in only slow demand, at £8 10s, for singles, £9 for 

doubles, and £10 be —- The galvanised iron trade remains 

‘et. with quotations irregular. 
bd fen ent official quotation is £7 10s,—are fairly 
off for home orders, as also are makers of small rounds and 
«quares. Plates and other descriptions of iron required for bridge 
a and railway rolling stock are moving with tolerable freedom 
j Ww. 

Pine demand for gas tube strip, which is still quoted £7 2s. 6d., 

has rather slowed down recently, and is not so good asa short 

say. 

e consequence of the continued quietude in the pig iron trade 

the operatives at the blast furnaces of South Staffordshire and 

Kast Worcestershire have agreed to accept a reduction of 24 per 

cent. in wages, Staffordshire cinder pigs are about 40s., part 

mines about 45s,, and Northampton and Derbyshire sorts 47s. 6d. 

Engineers and constructive ironwork manufacturers are in pos- 
session of some good contracts, and the heavy ironfounders are 
doing well in general castings. ; : ; 

Great activity just now is observable in contractors’ and builders 
jronwork. 
ih good deal is being done in this district just now in metal 
fittings used in shipbuilding and boatbuilding, including patent 
rowlocks, which are in demand for boats, alike for the Navy and 
merchant service and also for barges. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester. —If there is any change to report in the condition of 
the iron trade in this district it is, perhaps, in the direction of 
improvement. During the past week prices have shown an 
approach to steadiness, inquiries have increased and there has 
been more disposition to buy. There has, however, been no very 
appreciably increased weight of actual business doing, and what- 
ever improvement there may be is not sufficiently marked to call 
for any special comment, except that it indicates a tendency 
towards a better tone that encourages a more hopeful feeling than 
of late. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, and rather more animation prevailed than has been the 
case at previous markets. For pig iron there were some moderate 
inquieries, but these seems to be at prices lower than makers are 
disposed to entertain, and do not at present result in actual 
business. Underselling continues, and as a consequence prices 
remain very irregular, and makers’ quotations, to a considerable 
extent, are little more than nominal. For Lancashire pig iron quoted 
rates remain on the basis of about 50s., less 2}, for delivery equal to 
Manchester, and for the better class foundry gy Reg makers, who 
have given way, now quote about 50s. to 5ls., less 24, delivered, 
but both the above brands are quite out of the market at makers’ 
prices, and a substantial concession upon these would be ee 
to secure busi Lincolnshire iron ranges from about 44s. 6d. 
and 45s, 6d. to 47s. and 48s., less 24, delivered; the minimum 
figures representing the full prices that are at all obtainable, and 
these are apparently above those at which buyers are prepared to 
place out orders in anything like quantities. With the stronger 
tone in the warrant markets during the week, outside brands offer- 
ing here have necessarily shown more firmness, and the rates 
quoted last week are fully maintained, good foundry Middlesbrough 
not being obtainable from makers at under 50s. 4d. to 50s. 10d., 
with Eglinton quoted at about 54s. 6d., and Glengarnock at 59s. 6d 
net cash, delivered equal to Manchester. 

Hematites still meet with very little inquiry, and any business 
put through is almost entirely confined to cheap iron out of store, 
which is readily obtainable at about 61s. to 61s. 6d., less 25, for 
good foundry qualities delivered in the Manchester district, makers’ 
quotations being about 2s. 6d. to 3s. per ton above these figures. 

In the manufactured iron trade merchants report more inquiries 
coming forward, but makers are still getting very little new 
business, and show an increasing anxiety to secure specifications, 
Lancashire bars average about £6 10s. and North Staffordshire 
qualities £6 17s, 6d. to £7 per ton, local-made hoops £6 12s, 6d. to 
£6 15s,, and sheets £8 to £8 10s, per ton, delivered in the Man- 
chester district. Some business has been done in North Country 
plates at about £6 per ton for the better qualities, subject to tests, 
and about £5 18s, for ordinary descriptions, delivered in the Man- 
chester district. 

In steel boiler-plates there is still little or no business giving out. 
For shipbuilding purposes there is almost a complete cessation of 
further requirements, whilst boilermakers, although generally well 
employed, have in most cases covered their wants, and, in view of 
the weakening prices, are holding back as long as possible from 
placing out further orders. Merchants would readily accept 
£8 10s, for steel boiler-plates, and some makers have now got 
down also to this figure; but the leading local and Scotch manu- 
facturers do not seem inclined to take less than £8 15s., and still 
quote nominally £9 per ton for delivery to consumers in the 
neighbourhood of Manchester. 

The upward movement in copper has brought about a further 
advance in manufactured metal goods, and for delivery in the 
Manchester district quoted list rates are now as under :—Brass 
wire, 7}d.; copper wire, 9d.; rolled brass, 74d.; solid-drawn brass 
locomotive tubes, 7#d.; brass condenser tubes, 8$d.; solid drawn 
mg tubes, 97d.; brazed copper tubes, 9d.; and brazed brass 
tubes, 9}d. There is, however, not much buying going on at the 
advanced rates, but makers are very firm. 

The condition of the engineering trades remains much the same 
as reported last week, Some branches are kept fully employed, 
and are securing a fair amount of new work, but generally the 
tendency is to quiet down, although there is not as yet any actual 
decrease of activity to make itself at all appreciably felt. The 
returns for the past month issued by the trades union organisa- 
tions also show that activity is being fairly well maintained. In 
the Amalgamated Society of Engineers the reports received from 
nearly all the branches are to the effect that trade continues good 
and moderate; in some few instances it is said to have been 
declining and disputes are pending, but these are very rare. The 
returns as to membership show that.the Society has still 
Prospects before it, there ame a further increase of 400 members 
during the past month, the total membership being now about 64,000. 
The percentage of unemployed shows a slight increase during the 
pastmonth, but remains at under 2 percent. for the Society generally, 
and at about 14 per cent. for the Manchester district of members 
'n receipt of out-of-work support. ‘The report of the Steam Engine 
Makers’ Society is much about the same as for preceding months, 
members being kept fairly employed ; notwithstanding the reports 
4s to slackening-off in new orders, this has no appreciable effect 
“pon the employment of the members or the applications for men. 
“ven in shipbuilding centres the men are still tolerably well 








employed, and stationary engine builders have plenty of work in 
hand, The reports as to yr yr gore still show a percentage of 
only a little over 4 per cent. of the total membership in receipt of 
out-of-work support. The Iron Shipbuilders’ and Boilermakers’ 
Society have still a very low percentage of unemployed, but in 
marine centres the number of out-of-work members is increasing, 
and unless new orders come forward, a considerable increase is 
looked for very soon in the number of men on donation benefit. 
With regard to the prospects of trade generally, patternmakers 
continue in very fair demand, which may be taken as an indication 
that there is still a good deal of new work in a egy waa 

At the half-yearly meeting of the Manchester Association of 
Engineers, held on § rox ae 5 Mr. John West, the president, in the 
chair, a discussion took place with reference to the Rating of 
Machinery Bill now before Parliament. Mr. Thomas Ashbury, 
C.E., proposed a resolution expressing the unanimous approval of 
the Association of the Bill to amend the law relating to the rating 
of machinery, and urging that the necessary local taxation of the 
countr, po be placed upon realised wealth and profit, and not 
upon the means by which it is je om which thus operated as a 
direct tax upon Jabour. Mr, Ashbury remarked that although the 
subject might seem rather outside their ordinary business, it had 
been suggested that the Association should make its voice felt with 
regard to the Bill. As they all knew, in the rating of machinery 
a great deal of unfair pressure was put upon the owners. Machines 
should be implements for earning money, and not subject to rating 
any more than the smaller tools of other trades, such as joiners’ 
tools, &c. Petitions had been sent out from various parts of the 
country to the Government, and he asked them to pass the resolu- 
tion. Mr. F. Walthew, in seconding the proposition, said it had 
always been a doubtful question as to what machinery should be 
assessed. Some time back — would remember there was a 
very strong attempt at some place on the Tyne to tax all the 
machinery belonging to shipbuilding yards, and a great deal 
of money was spent in taking the case to the House of 
Lords. The millowners were quite 4 iy to go to the House of 
Lords sooner than be put down. Mr. Dixon said they had had in 
Salford a practical instance of the inequality in the rating of 
machinery ; his works had been rated at £300 over the actual rent 
maid. It was unnecessary to say they would not pay it. Mr. 

Jasmith suggested that the resolution should be sent to Mr. W. H. 
Smith and all the six local members, and also Sir Henry James, the 
mover of the amendment of which notice had been given in Parlia- 
ment. The President thought it was very desirable they should 
do their best to bring about a better state of things in reference to 
the rating of machinery. It was very often the case that a man 
was sent down to assess machinery, &c., who knew nothing what- 
ever about it. It was most absurd to tax the means by which they 
got their living. The resolution was then carried unanimously. 

Incidentally during the meeting the president, Mr. John West, 
referred to the opposition which the Gas Stokers’ Union had mani- 
fested against the introduction of mechanical appliances in connec- 
tion with the Metropolitan Gas Works. He had been engaged 
personally to superintend the introduction of mechanical arrange- 
ments at the Beckton Works, and, as a result, had incurred the 
displeasure of the Stokers’ Union to such an extent that it had 
been thought advisable that he should be placed under police 
protection. 

A patent incandescent smoke burner, which has been introduced 
by Mr. W. McGuffin Greaves, of Manchester, was put through a 
series of trial tests at the Egret Mills, Ashton-under-Lyne, on 
Monday, where it had been attached to a couple of steam boilers, 
30ft. long by 7ft. diameter. The principle of this appliance is to 
raise the temperature of the boiler furnace so high that all 
the products of combustion from the fuel are effectually con- 
sumed. This is effected by placing one, two, or three blocks in 
the form of arches one above the other upon the bridge at the 
back of the furnace. These blocks are composed of a kind of 
asbestos substitute, the special features of which are that it is an 
almost perfect non-conductor of heat, and is indestructible, or 
nearly so, under incandescent heat, and the alternations of heat to 
which it is subject when in its —_ in the furnace. The heat 
from the furnace quickly renders these blocks incandescent, 
and the smoke from the fuel having to pass between the 
incandescent surfaces of the combustion blocks in thin streams, 
all the carbon which it contains is immediately consumed. To 
obtain a sufficient supply of oxygen to secure complete combustion 
air is admitted through a curved and perforated plate at the back 
of the furnace, and immediately in front of the bridge. The tests 
to which this appliance were put were very satisfactory, the only 
occasion when anything approaching to black smoke was emitted 
from the chimney top soe when the furnace-doors were open for 
coking. This necessarily admitted cold air, which temporarily had 
a chilling effect upon the combustion blocks, but immediately the 
furnace-doors were closed the smoke was again effectually con- 
sumed, and there was practically no trace of any smoke showing 
from the chimney. In addition to being an efficient smoke con- 
sumer, the appliance also effects a considerable economy of fuel, 
this being estimated at from 15 to 20 percent. Other advantages 
connected with the appliance are that by the combustion of the 
smoke the draught in the furnace is increased, thus causing a more 
perfect combustion of the fuel, whilst the absence of smoke enables 
the pipes of fuel economisers to be kept always clean, so that the 
water they contain is raised toa much higher temperature. A 
number of these smoke burners have been fitted to boiler furnaces 
at works in the district, and in all cases have elicited the highest 
testimonials as to their efficiency both as smoke preventers and 
economisers of fuel. 

The demand for all descriptions of round coal is extremely slow, 
house fire qualities especially being a drug upon the market, whilst 
inferior descriptions are moving off but very indifferently, either 
for iron-making or steam purposes. Engine classes of fuel, espe- 
cially the commonest sorts, are much more plentiful than they were, 
owing to large supplies having come in from Yorkshire and other 
districts. Prices all round are easier, and to effect clearance sales 
of stocks sellers are ready with special quotations. At the pit 
mouth best coal scarcely averages more than 11s. ; second qualities, 
10s.; common coal, 8s, 3d. to 8s. 9d.; burgy, 7s. 6d. to 8s.; the 
better qualities of slack, 6s. 9d. to 7s, 3d.; and common sorts, about 


6s. per ton. 

the contracts for gas and locomotive coal, which are now being 
given out, seem to average about 10s. to 10s. 6d. for good screened 
gas coal, and from 9s. 3d. to 9s. 9d. for good qualities of locomotive 
coal at the pit mouth. 

Shipping has been extremely dull with steam coal delivered at 
the ports on the Mersey offering freely at about 9s. 6d. per tun. 

Coke is in only indifferent demand, with prices easing down, best 
foundry cokes not averaging more than about 10s., and ordinary 
cokes about 15s. per ton at the ovens, 

Barrow.—There is rather a better tone in hematite pig iron this 
week, although the market still remains quiet and inanimate. 
Orders are offering more freely for forward deliveries, and business 
is likely to be done on a larger scale in the immediate future. 
Prices are a shade firmer at 51s. for hematite warrants, and 54s. to 
57s. for Bessemer iron in mixed numbers, makers’ quotations. 
There is no diminution to note in the output of pig iron, although 
probably before the close of the month three additional furnaces 
will be put out of blast. There are now forty-five furnaces blow- 
ing, po thirty-three standing idle. The general belief is that the 
bottom of the depression has now been reached, and that all the 
weak holders of hematite warrants have cleared their stocks, 

There has been a reduction in the stocks of hematite warrants to 
the extent of 4128 tons, which makes from the beginning of the 
year a reduction of 81,993 tons, and leaving 298,651 tons still 
held. 

In the steel trade both the Siemens-Martin and the Bessemer 
departments are fairly busy, but the trade doing in shipbuilding 
material is rather quiet. There are, however, a few inquiries to 
hand, Plates are quoted at £6 15s. to £6 17s. 6d. per ton, and 
angles at £6 5s, to £6 7s, 6d. per ton. There are a few orders 





offering for steel rails, but they have not as yet been placed, buyers 
being content to wait a while in the hope of cheaper rates. Heavy 
rails are quoted at £4 10s. to £5 per ton. The trade in tin-plate 
bars, slabs, billets, blooms, and other qualities of steel is not of 
large proportions. 

There is nothing new to report in shipbuilding and engineering 
circles. The sae are at present busily employed, and prospects 
of new orders are reported to be good, it being expected that with 
the present low prices that are ruling for shipbuilding material, 
several orders will be placed. 

Iron ore is far from being a good trade, prices for native quali- 
ties being 9s. 6d, to 11s. per ton for ordinary qualities. 

Coal is quiet, as also is coke. East Coast coke is quoted at from 
20s. to 21s, per ton delivered. 

The shipping returns of pig iron and steel exported from West 
Coast ports show that 18,019 tons have been shipped this week, 
against 18,539 tons in the corresponding week of last year, a 
decrease of 520 tons on this year. There has been 492,584 tons 
sxported up to date, comparing with 502,243 tons for the same 
period of last year, a decrease of 9659 tons on the present year. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE iron market is fairly steady at present. Hematite is quoted 
at 62s. 6d. per ton, and common forge at 40s. per ton at Sheffield. 
These quotations are within ls. in each case of the prices twelve 
months ago. The production of iron has been reduced very con- 
siderably during the past month or two, with the result that coke 
has fallen in price, as there is a less demand. Coke is now com- 
manding about 12s. at the ovens. Messrs. John Brown and Co., 
Atlas Works, are arranging to blow out one of their three blast 
furnaces making forge iron. 

The immediate etfect of the proposed new American tariff is to 
cause a rush of orders for cutlery, to be delivered before July 1st, 
when it is feared the new duties will come into operation. It is 
admitted that the increased duties will practically make an end of 
the b in the descriptions of cutlery, and probably 
prohibit all business except in the very best goods, which at the 
year’s end amount to very little in the aggregate. The closing of 
a market valued at £30,000 per month is regarded with no little 
disquietude. It will be a grave result for manufacturers who have 
depended almost exclusively upon the United States. German 
makers in Solingen and Remscheid will find the tariff will com- 
pletely cut off their American trade, and they will thus be driven 
into keener rivalry with Sheffield trades in other markets, as well 
as in our own. There isan agitation here to get up a public meeting 
to protest against the fresh infliction. 

In marine work Messrs. John Brown and Co. have secured the 
one item of special interest, viz., all the shafting, straight and 
crank, and the flues required for the engines and boilers to be 
made by Messrs. Hawthorn, Leslie, and Uo., Newcastle-on-Tyne, 
for the two Admiralty second-class cruisers olus and Brilliant, 
building at Devonport and Sheerness respectively. These make 
up seven English Admiralty cruisers to date in which the Purves 
ribbed flues will be used. 

Inrailway material the Caledonian Railway Company ispurchashing 
new stock, and has just ordered a couple of thousand tires from 
Sheffield. The Midland has likewise placed some good orders 
for spring steeland tires. The Bengal-Nagpur Railway has given 
Messrs. Owen and Dyson, of Rotherham, an important order for 
wheels and axles, and the Central Argentine Railway is again in 
the market. 

The shareholders of John Brown and Co. have been gratified 
this week with a satisfactory report, the net profits for the year 
having been £115,971, which, with the balance brought from last 
year, makes the undivided profit £125,328. Out of this the 
directors recommend a dividend at the rate of 74 per cent. on the 
ordinary shares, in addition to the usual 5 per cent. on preference 
shares, and that the item of £50,000 goodwill be written off, 
leaving a balance to be carried forward to next year’s account 
of £10,547. Last year the net profits were £50,123, and the 
dividend 6% per cent. The directors intimate that the more 
profitable result of this year’s working is due to the improvement 
in trade, most of the departments having been fully employed. 
Their favourable anticipations, expressed in the last report, as to the 
coal and coke trades, ‘‘ have been to some extent realised, though 
the profit on the collieries has been materially affected by the 
increase in miners’ wages and the cost of colliery material.” The 
directors add that the Spanish mines continue to give satisfactory 
results, and contribute to the profits of the year. To enable 
the company to execute the orders in hand, considerable ex- 
tensions have been made. A valuable additional coalfield 
has also been acquired in the neighbourhood of Rotherham on 
advantageous terms. To meet the extending business of the 
company, and to develope the new coalfield, the directors recom- 
mend the creation of £250,000 additional capital, divided into 
12,500 shares of £20 each. Mr. C. E. Ellis, son of Mr. J. Devon- 
shire Ellis, chairman of the company, has been appointed assistant 
managing director. 

‘The Ebbw Vale Steel, Iron, and Coal Company—the shares of 
which are increasingly held in this district—has once more 
resumed its position as a dividend-paying concern. The gross 
profits for the year ended 3lst March last was £83,439, against 
£10,915 for 1889. The dividend recommended is 7s. per share, 
equal to 1# per cent. per annum. The last dividend was paid in 
1883, and amounted to 1} percent. The company has reduced 
its mortgages, debentures, and loans, from £659,244 in 1878 to 
£383,047 in 1890. The directors state that the prospects for the 
coming year are more hopeful than they have been for many years 

vast. 
' Messrs. Benjamin Nicholson and Sons, Shoreham Steelworks, 
Sheffield, have received first order of merit—highest award—at the 
Melbourne Exhibition, for steel, files, tools, hammers, &c. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade underwent some fluctuations las, 
week, but not sufficient to preclude a certain amount of business 
being transacted at more or less improved rates. At the market 
held at Middlesbrough on Tuesday, prices were firmer than they 
have been for some time. There was a brisk inquiry for prompt 
delivery, and both merchants and makers sold No. 3 g.m.b. at 
41s. 6d. per ton. The private stocks of foundry iron are not large, 
and are, for the most part, held by makers who are unwilling to 
accept minimum prices. As much as 42s. per ton has lately been 
realised for ay brands. For forge iron 40s. 6d. per ton has 
been given, which is equivalent to an advance of 1s. on the price 
current a fortnight ago. 

The value of warrants has advanced 5d. per ton during the week. 
They are now in demand at 41s. 5d. per ton, but there are very 
few sellers at Middlesbrough. 

Connal and Co.’s Middlesbrough stock of pig iron was diminished 
by 1114 tons last week, the quantity held on Monday being 
99,123 tons. It is noteworthy that now, for the first time within 
five years, this stock has fallen below 100,000 tons. At the begin- 
ning of 1888 it stood at 340,000 tons. 

Pig iron shipments from the Tees have been so far this month 
better than was generally expected. Up to Monday night 38,775 
tons had been exported, as compared with 35,878 tons during the 
first sixteen days of May. 

The low prices now ruling for finished iron are again tempting 
consumers to buy. Inquiries have become decidedly more nume- 





rous, and several orders have been given out at the following 
prices, viz.:—Ship plates, £5 7s. 6d. per ton; angles the same ; 
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and common bars, £5 15s., all on truck at makers’ works, less 
24 per cent. 

The prospects of steel manufacturers are also somewhat better. 
On Tuesday heavy rails were quoted at £5, ship plates at £6 7s. 6d., 
and angles at £6 2s. 6d. per ton. 

The tendency for large companies connected with the iron and 
engineering trades in the North to place themselves under the pro- 
visions of the Limited Liability Act still continues. Within a few 
days a prospectus will be issued informing the public that Messrs. 
Head, Wrightson, and Co., of Stockton-on-Tees, are about to 
transfer their undertaking to a new company, entitled Head, 
Wrightson, and Co., Limited, and inviting subscriptions to the share 
capital. The Teesdale Ironworks were commenced in a compara- 
tively small way of business, more than thirty years ago, 
by Messrs. T. - Head and J. Wright. A few years 
later Mr. Wright retired in favour of Mr. Joseph Ashby, the firm 
then being known as Head, Ashby, and Co. In 1866 the present 
vendors, Messrs. C. A. Head and T. Wrightson, purchased the 
business, and it has since been conducted by them with the able 
assistance of Mr. W. Anderson, their general-manager. From 
the very first, but especially during the last twenty years, 
the business has prospered and grown. Various new plots of 
land have been purchased, buildings have been erected, and 
plant laid down, until the concern has become one of the largest 
and most prosperous for constructive engineering in the 
North of England. There are no less than six foundries; 
a bridge yard, titted up with steam gantries and every modern 
appliance; a large building, formerly a cotton mill, now used as 
fitting, erecting, and pattern shops, and pattern and other stores ; 
a smiths’ shop, wharf on the river Tees, offices, stables, &c. Xc., all 
forming a complete establishment for the production of engineering 
work, particularly the heavier kinds. e principal specialities 
are bridges, piers, foundry work, blast furnace, rolling mill, and 
steel-preducing plants. It is understood that the present vendors 
will retain a considerable proportion of the capital, and will be on 
the board of management, Mr. Head being chairman. Mr. 
Anderson will take the position of managing director. The works 
have been valued for the purpose of the transfer by Sir Frederick 
Bramwell, Bart., F.R.S., and Messrs. R. MacKay and Co., of 
Middlesbrough and London, are acting as accountants and 
organisers to the new company. 

The trade between the North-East Coast, and indeed Great 
Britain generally, and Scandinavia has just received a considerable 
impetus by the establishment of a mail service between the Tyne 
and Bergen. The new line consists of four steamers called the 
Norge, the Mercur, the Rajnwald-Jarl, and the Britannia. Three 
of these were built in Norway and one on the Tyne. The last- 
named, built in Norway, but engined by Messrs. Napier and Sons, 
of Glasgow, has just commenced to run. She has triple-expansion 
engines, and is capable of steaming at from 15 to 16 knots an hour, 
and under favourable circumstances of performing the voyage in 
twenty-four hours. Before the Norge, which was the first of the 
line, commenced to ply some seven or +. years ago, the only 
way of going direct from England to Norway was by way of 
Hull; the boats running once a fortnight in winter, and once 
a week in summer. The increasing popularity of Scandinavia 
as a field for tourists has gradually made it evident that com- 
munication over the North Sea must be improved. Through 
the exertions of Mr. Holvorsen, the representative owner of 
the boats, the Norwegian Government agreed last year to subsi- 
dise his line of steamers, on condition that he should guarantee a 
voyage each way three times per week, and should carry the mails. 
The English terminal port, after considerable investigation, was 
decided to be Newcastle-on-Tyne. The circumstances which were 
taken into account in arriving at this decision were the facilities 
offered for getting in and out at any time of tide, and the presence 
of docks and railways, whereby great expedition could be secured 
in loading and unioading. The Britannia isabout 2000 tons burden, 
and is able to accommodate 180 first-class passengers. 

The recent miners’ conference at Jolimont, in Belgium, has 
certainly done good in the way of enlightening the British work- 
men as to the serious nature of the competition of foreigners. It 
has always been difficult to convince them that foreign competition 
was anything more than a bugbear, put forward by capitalists in 
order to keep down wages, and increase their own profits. They 
are now finding out their mistake. Messrs. Young and Boyle, 
who represented the Northumberland colliers at the conference. 
have just drawn up and circulated among them a report of what 
they saw and heard. 

They say that hewers’ wages in Belgium, for ten hours’ work, are 
about 3s. 9d. a day ; loaders and trimmers, 1s. 6d. to 2s. 11d.; and 
assistants, ls. 3d. to 1s. 4d. per day. Women, who appear to be 
employed about the pits, earn ls. 6d. to 2s. 1d. for thirteen hours’ 
work. In Germany wages are still lower, 3s. being a day’s pay for 
ahewer. In France it is about the same as in Belgium. A very 
objectionable state of things was reported as existing in Bohemia. 
Although twelve hours per day was the usual time for working, 
that period was often doubled when coal was in special demand. 
The foremen at such times would send beer down into the pits, the 
cost being deducted from the workmen’s wages. This was intended 
to stimulate the men and keep them at work longer than would 
otherwise be possible. The practice was carried on sometimes to 
an extent which caused considerable danger of accident from 
intoxication. No wonder that the idea of an eight hours’ shift by 
law should be popular to the workmen under such circumstances, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been only moderately active 
this week. Prices of warrants have been irregular, but the fluctua- 
tions have not been so great as in some preceding weeks. Specu- 
lative business is becoming quiet, as is not unusual at this season 
of the year. The home consumption is still on a good scale, and 
the current business appears to be satisfactory, although com- 
plaints are heard regarding a scarcity of orders for forward 
delivery. . 

The past week’s pig iron shipments amounted to 8679 tons, as 
compared with 5353 in the corresponding week of last year, and 
they embraced 1120 tons to Canada, 552 to Germany, 510 to 
Holland, 425 to Australia, 340 to the United States, 190 to Spain 
and Portugal, 185 to France, 155 to Belgium, and 390 to other 
countries ; the quantity sent coastwise being 4812 tons against 
2149 in the same week of last year. 

The current prices of makers’ iron are as follow :—Coltness, 
f.o.b. at Glasgow, per ton, No. 1, 62s. 6d.; No. 3, 56s. 6d.; 
Summerlee, 61s. and 56s.; Langloan, 62s. 6d. and 56s. 6d.; Calder, 
66s. and 55s.; Gartsherrie, 60s. and 56s.; Clyde, 60s. 6d. and 
54s. 6d.; Carnbroe, 45s. 9d. and 45s. 3d.; Monkland, 45s, 3d. and 
45s.; Govan, 45s. 3d. and 45s.; Glengarnock, at Ardrossan, 61s. 
and 54s.; Dalmellington, 51s. 6d. and 5ls.; Eglinton, 47s. and 
46s. 6d.; Shotts, at Leith, 62s. 6d. and 57s.; Carron, at Grange- 
mouth, 65s: and 55s. 6d. 

The exports of manufactured iron and steel goods from Glasgow 
in the past week embraced locomotives to the value of £7143, the 
greater part of which went to Madras; machinery, £18,000, a 
large part of which was sugar-crushing plant for the West Indies; 
sewing machines, £4000, nearly all to the Continent ; steel goods, 
£8236, including £3000 worth of rails for Natal; and general iron 
manufactures, £23,600. 

There has been a rather better feeling in the past few days in 
the malleable iron trade. Orders for common bars are not very 
plentiful, and competition being keen, prices are somewhat easier, 
the lowest grade being quoted £5 17s. 6d. a ton, second grade 
£6 15s., and the highest grade £7, with the usual extra 10s. for 
best iron. The demand for sheets is quieter, and the price, which 
has been for several weeks £8 5s., is now reduced to £8. Hoops 
are quoted at £7 5s., and all the above prices are less 5 per cent. 





discount. In consequence of the easier prices of fuel, makers are 
now ina position to accept a portion of the large orders for un- 
branded iron that have been in the market for a considerable time. 
A few lots of this iron are reported to have been placed at from £5 
to £5 3s. 6d. per ton net, but the price quoted by makers is about 
£5 5s. Makers of the higher grades of bars are comparatively 
well supplied with work, and as the demand for the country trade 
is good, merchants are fairly busy at the moment. 

The downward course of prices continues in the steel trade ; 
several firms have still plenty of work on hand in the shape of old 
contracts for shipbuilding material, but there are other makers 
not so busy, and the competition amongst them for available orders 
is having the effect of gradually depressing the prices. Steel 
angles are now quoted at £6 5s.; ship plates, £7 ; and boiler plates, 
£8; all less 5 per cent. discount for delivery in Glasgow district. 

There has been a fairly active tone in the coal trade on the Clyde, 
and in consequence of the arrival of a large number of steamers for 
ca rices of main coals have been well maintained ; steam 
coals and splint coals are each a shade easier. So far, the best 
qualities of household coal have been firm, owing toa brisk demand 
at Firth of Forth ports for export to the Baltic. But the inquiry 
in that direction now appears to be slackening off a little. The 
f.o.b. prices at Glasgow Harbour are—Main coal, 8s. 6d.; splint, 
8s. 9d. to 9s. 3d.; ell, 8s. 9d. to 9s. 9d.; steam, 10s, 6d. to 11s. 2d. 
There is a good business doing in coals at the Ayrshire ports, where 
the prices range from 8s. 6d. to 9s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade of the districts trending upon Cardiff and Swansea 
has been exceptionally brisk of late. From Cardiff, including 
Penarth and Barry, the total export was 240,000 tons, and there is 
a confident belief that in the present week a total of a quarter ofa 
million will be reached. Swansea total, again, for coal was over 
40,000 tons, including 5000 tons of anthracite for San Francisco. 

There is considerable buoyancy in the steam coal trade, and the 
signs attending the house coal trade are such as to confirm the 
impression, noticed in this column lately, that the usually dull time 
for this industry will be a very short one this year, even if it should 
take place at all. Prices keep up remarkably well, and there is a 
briskness in colliery speculation which shows the current opinion. 
In many parts, both in Glamorgan and Monmouthshire, colliery 
openings are being carried on with vigour. A few days ago the 
famous Maesmaur or Llantwit 4ft. seam was struck near Nantgarw, 
from inside the workings of the Penygroes Colliery. The vein has 
never been proved before on the east of the Taff Vale fault, and 
this winning will lead to several new workings. Penygroes Colliery 
is worked by Messrs. Beddoe and Seaborne, and this successful 
sinking has been conducted by Mr. Brace, the manager. 

Dowlais new colliery in the Taff Valley is progressing, but it 
will be some time before any trustworthy indications are given. 
In the immediate neighbourhood a large tract has been mapped 
out for new streets for workmen. There is anxious expectancy 
prevailing with regard to Pwllypant, and any day the deep mea- 
sures may be struck. 

Latest quotations show the firmness of the coal market. Steam 
coal, best, is at 15s. to 15s. 6d.; seconds, 14s. to 14s. 6d.; Mon- 
mouthshire, 13s. 9d. to 14s. 3d.; small steam, 9s. 6d. House coal, 
best, 14s. to 14s. 3d.; No. 2, 12s. 6d. to 12s. 9d.; small, 11s. 6d. to 
lls. 9d. This class of small has shown a slight weakness owing to 
the coke and iron trades being less active. Present price of coke 
is—furnace, from 18s. 6d. to 19s.; and foundry, 20s, to 21s. This 
shows a tendency of declining to the old figures. 

I have referred to the good state of trade at Swansea. Last 
week was exceptionally good—better, in fact, than has been known 
—and this has prompted a strike movement amongst the labourers 
at the docks, which threatens to be a disastrous one. On Monday 
1500 hands stopped work. I have reported dissensions of late. 
The dissensions between employers and men have been numerous, 
and it is most unfortunate that an amicable understanding could 
not have been arrived at. The men concerned are dockers, tin- 
plate, and patent fuel men, and the result of the strike was prac- 
tically to stagnate everything at the docks. Lz we — loading 
with coal were left unfinished. In one case the Montauk, belong- 
ing to the Bristol City line, was loaded up to within 240 tons and 
then deserted. ‘ 

As I write, determined efforts are being made to bring about an 
arrangement. Some of the men appear very desirous of ending 
the strife, and I have hopes that a settlement will be s y. If 
it should be carried on over the week, the fears are that it will 
extend to other branches, and be very ruinous to the port. 

It is stated that the ‘‘ Union leaders” were against a strike. 
This should be the London representatives. As showing the 
character of the demand, and compromise, I cite Cory, Yeo and Co.’s 
men. These have been getting 2s. 6d. per 100 tons patent fuel 
and demanded 4s. 2d. They were offered 3s, 3d., and have replied 
by asking 3s. 94d. 

The “‘ good times in coal,” and its natural effect upon industries 
in general, are causing conflicts between employers and men in all 
directions, and it will be some time before the friction is allayed. 
I note that the question of the colliery winding engineers is still 
unsettled. It is expected to be again discussed at the end of the 
month, when it is not unlikely that “ falling rates” will settle the 
case 


There is little or no improvement in iron and steel. Things are 
quiet in most branches. For merchant iron there is a falling in- 
quiry. A few months ago a commission agent failed to place a 
good order, and it had to be sent out of Wales. Now mills are not 
doing much more than half work. Prices generally are unchanged. 
At present cost of ore, coke, and coal they could not be lowered 
without entailing grave loss. 

Iam glad to note the continuance of briskness in many indus- 
trial quarters at Newport, Mon. Messrs. Barton and Co.’s ship- 
ments of iron and tin-plates continue large. 

Messrs. George Nisole and Son, the well-known colliery owners 
of Cardiff and the Rhondda, have agreed to give £50 per annum 
for five years towards the founding and maintenance of the engi- 
neering department at the University College, Cardiff. A mining 
school at the college is also being advocated. 

Another illustration of the progress of things in the mineral 
districts is shown by the presentation of a site for a hospital in the 
Rhondda by Colonel Tuberville. 

At a meeting of the Sliding Scale Cemmittee this week, it was 
decided to pay the accountant on the sliding scale principle, and 
further, that at the coming sliding scale election members should 
be appointed by the general voice of the colliers, and not by 
district agencies, &c. 

There is a certain degree of unrest amongst the tin-plate workers 
of the Llanelly and Swansea districts, and alarmists are predicting 
a rupture. 

e shipment of tin-plates from Swansea last week was a very 
large one, over 83, boxes; but the make also was large, 76, 
being brought into stock, making 188,000 in round numbers. The 
character of the trade this week has been firm; quotations are 
unchanged, but the tendency is upwards. 

Up to despatch of my letter no agreement has been brought 
about at Swansea with the dock labourers. Tin-plate market still 
firm. Steel makers’ quotations unchanged. At a meeting of the 
Joint Sliding Scale Committee on Tuesday, at Cardiff, there were 
numerous colliery disputes investigated. The principal one, that 
of the colliery engineers, was again postponed. e Tewgood 
Colliery dispute was decided in favour of the workmen, The 
Plymouth colliers’ dispute as to the price for cutting coal in the 
7ft. vein was refer: to Mr. D. Morgan and Mr. W. Thomas. 
The action of the sliding scale in settlement of disputes is very 
generally commended, and the wish expressed that the scale of the 
steel workers be speedily settled, and other industries follow suit. 





NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE general condition of the iron industries over 
much the same as before. Business in the Silesian district h 
experienced no change since last week. The repeated import P 
French pig iron at cheaper quotations has had no influence : 
general prices. Most active employment of the blast furnaces is 
— on account of pig iron being in very good call for rolling 
mills, as well as for foundries, Xc. The latter, as well as machine 
and boilermakers, are for the present very well occupied with men 
in hand. Bars, girders, and plates are in a satisfactory conditior 
and some large orders of older date will help to keep the wane 
well employed for some months. One of the Silesian works jg 
reported to have sold bars to Russia at M. 140 p.t. at works. while 
for inland M. 190 p.t. have been asked by the same works, ” 

The Austro-Hungarian iron market has lost nothing of its firm 


here remains 





tendency. In the blast furnace line the former activity con. 
tinues, and prices have been well maintained. In finished iron 
a fair t of b is done. Bars meet with sufticient 


demand. All sorts of construction iron finds ready sale, and there 
is also healthy employment perceptible at the machine and wagon 
factories. 

Regarding the French iron business, no alteration can be noted 
since last report. In Paris bars and girders are quoted 190f, to 
200f.; foundry is very scarce, and is quoted at present 140f. for best 
quality; forge pig costs 80f. p.t. at works. 

In Belgium there is still no indication of any revival in the iron 
trade. No new orders are coming in, but some works are stil] 
employed on contracts of older date. At most of the rolling mills 
work has been limited to three days per week and many labourers 
dismissed. Syndicate prices are only nominal. ’ 

All during last week the Rhenish-Westphalian iron market has 
remained in its former cheerless condition. There was only a yer 
limited demand coming forward. Inland ores meet with little 
inquiry ; stocks are considerably increasing. For some sorts of 
Lorraine minette prices have been slightly raised during the last 
weeks. Quietness still prevails in the pig iron business, the holding 
back of the buyers continuing. 

Ata meeting held at Cologne on the 10th inst., the Rhenish- 
Westphalian Pig Iron Convention resolved on a further reduction 
of prices, namely, foundry No. 1, from M. 82 down to M, 78: 
No. 3, from M. 65 to 60; hematite pig from M. 82 to M. 78: 
basic, from M. 68 to M. 60; good forge quality, No. 1, from 
M. 78 to M. 72; No. 2, from M. 76°50 to M. 70°50; No, 3 
from M. 67 to M. 60, and Bessemer from M. 82 to M, 78. 
This reduction is slighter than that agreed upon on the 26th 
of April, for while it then was for foundry No. 1 no less than 
M. ll, it is now M. 4. For good forge quality it was M. 12 
in April, and is now M. 6, and so on. This reduction, 
though rather keenly felt and even complained of in some circles, 
yet shows on the whole an endeavour on the part of the syndicate 
to bring the prices in proportion to the actual state of the market. 
At least, the lamentaticns of the rolling mills and other iron-using 
branches of industry, regarding high prices and the impossibility 


to compete with foreign markets, will be pacified. Luxemburg 
forge pig stands at present 65f. to 70f. p.t. at works. The manu- 
factu yhysiognomy. 


iron trade shows a very unsatisfactory 
Inland as well as foreign demand for bars is weak. b. 
exactly unremunerative, but leave little profit. Girders meet with 
comparatively brisk demand. Hoops have not changed since last 
week, Steel plate makers still report that ge are getting no new 
orders. Sheets have remained unchanged; buyers are holding 
back, as they expect a further reduction in price before long. 
rding the state of foundries, machine and wagon factories, 
nothing can be added to what has been told in last report. 

Official statements show the number of miners employed during 
the first quarter of 1890 in the ore mines of the district of Bonn— 
right side of the Rhine—to have been 30,252, the actual wages, 
earned, after deducting all working expenses, as well as contribu- 
tions to sick funds, &c., on an average, M. 2°51 per man per work- 
ing day, and the ordinary working time for the regular miners, 
underground, to have been in this district, on an average, 86 
hours, 

At a meeting of ironmasters lately held in the Siegen district, 
the following rather remarkable passage was unanimously agreed 
upon to be included in their annual report :—‘‘ That the relations 
between employers and employed have, in our district, owing to 
the mutual confidence still preserved in these parts, remained 
perfectly untroubled, not in any way touched by disturbances, not 
even attempts having been made anywhere at anything like a 
strike.” 

In every direction we find increased attention being paid to 
inland navigation and everything belonging to it. Roumania is 
pushing a project, by which the passage of the Danube between 
Galatz and Sulina is intended to be shortened 8 kiloms. 

The Bohemian Diet has sanctioned a Government contribution of 
two million florins for the navigation of the Moldavia. ; 

The progress of the Dortmund-Ems Canal is being watched with 
lively interest ; the Mosel Canal is still under deliberation, and even 
now Hanover is considering the advisability of canalising the 
river Leine. 


rices are not 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 13th, 1890. 

LarcE blocks of Southern irons have sold during the past few 
days at an advance of 50 cents over last week's prices. 

Sales during the past two weeks foot up, according to best 
advices, from 70,000 to 80,000 tons for forward delivery, Included 
in these heavy sales are several speculative transactions, engineered 
by Cincinnati and Louisville speculators. ; 

There is a strong inclination, in many quarters, to speculate in 
pig iron, and, as it is backed by abundant capital, some large 
operations may be looked for when the right time comes. In 
Eastern Pennsylvania, anthracite foundry iron is selling at 18 dols. 
for No 1, and forge at 16 dols. The present production is about 
47,000 tons per week. No radical changes will be made in the 
iron workers’ scale this year. 

The Chicago market has been very active during the past week, 
particularly for pig iron, plates, and tubes. Structural iron 1s 
under active demand for elevated railroad and bridge work. A 
very large amount of bridge work is now on the market, and 
manufacturers of structural material expect their output this year 
to exceed that of 1889 by 5 to 10 per cent. Cincinnati jobbers and 
speculators are making an effort to handle large blocks of Southern 
iron. 

In Eastern Pennsylvania all mills and furnaces are busy. Steel 
billets have advanced to 32°50dols. The iron trade throughout 
the country is more active, and a heavy summer business is now in 
sight. A very active movement in Lake ores continues. The 
managers of four railroad companies now have inquiries in the 
market, aggregating 30,000 tons of rails. Last week Eastern 
mills cual ete for 28,000 tons. ‘ 

Stocks of old rails in bond at this port, 2178 tons; scrap iron, 
1065 tons ; steel rods, 3935 tons ; Russia sheet iron, 353 tons ; stocks 
of lead, 281 tons ; spelter, 220 tons; antimony, nothing. Stocks 
of pig iron at Boston, Philadelphia, Baltimore, and New Orleans, 
are trifling. 

Imports of tin-plates for week ending May 26th, 125,838 boxes ; 
receipts of spiegeleisen for same week, 5267 tons; steel and iron 
rods, 1808 tons. The market for tin-plates has been very firm. 
Prices of tin have slowly advanced, , 

Exports of copper from this port for week ending June 2nd, 
298,358 Ib.; soul dane January Ist, 4,564,112 Ib., as against 
2,765,570 1b. for the same time last year. Exports of copper mat 
and ore since January Ist, 7,579,587 Ib., as against 30,391,954 1b. 
for the same time last year. 
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NEW COMPANIES. 
Tue following companies have just been regis- 


Allen, Everitt, and Sons, Limited, 


is company was registered on the 5th inst. 
canis Capital of £300,000, divided into 10,006 
cumulative £6 per cent. preference shares, and 
29,000 ordinary shares of £10 each, It proposes 
to acquire as a going concern the business of Mr. 
Wm. Everitt, of the Kingston Metal Works, and 
the Stephenson Works, Birmingham, and also of 
[London and elsewhere, trading as metal manu- 
facturer under style of Allen, Everitt, and Sons, 
ibers are :— 

The subscribe . 
*p. C. Christie, J.P., The Elms, Roehampton 1 
«W. E. Everitt, Broomsgrove, manufacturer 1 
+0, ¢. Turnbull, Cheltenham... .. .. 1 
*J. Young, C.E., Lowmoor, ON 1 
Cowley Lambert, M.P., 23, Albert-gate.. ‘ 1 
“g, M; Everitt, Alvechurch, manufacturer .. 1 
+f. D. Everitt, B groove, facturer .. 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, 25 
shares; the first are the subscribers denoted by 
an asterisk ; remuneration of ordinary directors, 
£1600 per annum, and a commission of £15 per 
cent, upon the net profits after providing for the 
jayment of the preference dividend. Messrs. 
W E. Everitt and James Young are appointed 
managing directors for ten years and five years 
respectively. Solicitors, Messrs, Sanders, Smith, 
oot Posich, Birmingham. 





Bural’s Semi-Metallic Packing Company, Limited, 


This company was registered on the 10th inst., 
with a capital of £5000, in £10 shares, to take 
yer an invention known as Bural’s semi-metallic 
packing, upon terms of an unregistered agreement 
of 28th December, 1889. The subscribers are:— 
Shares. 
J. Bural Burrell, Cardiff, marine enginee 
*R. Short, Cardiff, shipowner .. .. .. 
H. A. Griffin, Cardiff, clerk SS ee eee 
*R. J. Gibbs, Cardiff, ship store merchant .. 
F. Childe, Cardiff, clerk .. .. .. 1. «2 « 
*W. H. Newton, Penarth, Cardiff, colliery agent 
*s, W. Allen, Cardiff, consulting engineer .. .. 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk, The company in 
general meeting will determine remuneration. 
Registered by Mr. T. T. Hull, 20, Chancery-lane. 


1 
1 
1 
1 
1 
1 





Mexican and Central American Railway, 
—_. —_— 

This company was registered on the 10th inst., 
with a capital of £900,000, in £10 shares, to con- 
struct, equip, and work railways, tramways, tele- 
graphs, — or other means of communi- 
cation in Mexico, and especially to accept the 
transfer of the concessions or contracts relating 
to the Tehuantepec and Guatemala Railroad, or 
any parts of the same. The subscribers are:— 

Shares. 
B. G. Godfray, 338, Frederick-street, W.C., soli- 
citor th, Ce) we ee eh CE 20 Re ae ow 
G. gaa 106, Albion-road, Stoke Newington, 
clerk oe o oe o. oe o* oe oe oe oe 
J. G. Cauk, 300, Camden-road, contractor ie 
C. T. Whitmore, 61, Lawford-road, N.W., secre- 
tery tO COMMpOMy 2. os ce oe ce ce oe 
©. Wethered, Maidenhead .. .. .. .. .. 
F. B. Weller, Rinslip, near Uxbridge, clerk.. 
A. R. Vibert, 81, Tufnell Park, clerk .. .. .. 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to nominate the first, and are to act ad interim; 
qualification, £500 in shares; remuneration, 
£1500 per annum, divisible. Solicitor, Mr. Hugh 
C, Godfray, 60, Finsbury-pavement. 


1 


_ 


et et 


Patent Adamant Stone Company, Limited. 


This company was registered on the 5th inst., 
with a capital of £65,000, in £1 shares, to acquire 
the letters patent granted to Alexander McLean, 
dated and numbered respectively 9th June, 1884, 
No. 8747, for improvements in the moulds for 
moulding decorative or other slabs or blocks; 
Sth June, 1884, No, 8748, for improved means for 
compressing peat; 21st June, 1888, No. 10,586, 
for improvements in blocks or slabs for paving 
or other purposes; and 23rd January, 1889, 
No, 1262, for an improved mode of and means for 
manufacturing blocks of artificial stone. The sub- 
scribers are:— 

Shares. 
C. W. Wilson, J.P., Kirkby Lonsdale ee 
Earl of Kilmorie, Carlton Club.. .. .. 
W. Stanley, C.E., 15, Great George-street 
F. F. McNay, C.E., 41, Parliament-street  . 
— Brown, 101, Leadenhall-street, 
chan ‘6 86 |e oe ee oe oe o- oo oe 
A. Stride, Gracechurch-buildings, Gracechurch- 

ae EE RS ESE RRS RE re 1 
R. T. St , 101, Leadenhall-street .. 2. 1 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to nominate the first, and are to act ad interim; 
qualification, 200 shares; remuneration, £100 
per annum each, and, in addition, one-fourth of 
the surplus net profits after payment of 10 per 
cent. to the shareholders, Solicitors, Messrs, 
ss Son, and Verden, 14, Great Winchester- 
street, 


et 


mer- 








Tubular Frame Wagon Company, Limited. 


This company was registered on the 6th inst. 
with a capital of £200,000, in £1 shares, 400 
being founders’ shares, to manufacture railway 
and tramway wagons, cars and carriages, and to 
acquire inventions relating thereto, and generally 
to carry on business as civil, mechanical, or elec- 
trical engineers, The subscribers are:— 

Ord. shares. 
W. L. Greenfield, 8, Studley-road, Forest Gate .. 
A. J. Gallichan, 4, Mecklenburgh-square, clerk .. 
G. A. May, 200, Coldharbour-lane, 8.E... .. .. 
J. H. Gretton, 3, King’s Bench-walk, barrister .. 
J. R. Hobson, Rutland House, Hanwell, clerk |. 
A. Gregory, 114, Blair-street, Bromley, clerk 
J. Alexander, 5, Crescent-place, W.C., clerk 

The number of directors is not to be less than 
three, hor more than seven; the subscribers are 
to appoint the first; qualification, £500 in shares; 
remuneration, 1000 guineas per annum, and £50 
for cach director for every additional 1 per cent. 
of profits available for distribution after payment 
of 10 per cent. dividend. Solicitors, Messrs. 
Johnson, Budd, and Johnson, 24, Austin Friars, 


tt tat tet et tat tt 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

Tth June, 1890. 

8885. Sasn Fastener, J. P. Bayly.—(H. Smith and 
H. W. Showalter, France.) 

8856. Powper Distrisvutor, J. P. Bayly.--(H. Richards, 
United States.) 

8857. Winpino Corp, J. P. Bayly.—(A. Miller, United 
States.) 

8858. Srer Lapper, J. P. Bayly.—(#. Harter, United 
States.) 

8859. Water WueeL, J. P. Bayly.—(¢. L. Due and 
EB. Bertrand, United States.) 

8860. Steam AcTuaTeD Va.ve, J. P. Bayly.—(B. Patten, 
G. Robertson, and W. Fraser, Canada.) 

8861. Disinrectinc Secretions of the HumAN Bopy, 
J. W. Dougal, Linlithgow. 

8862. Sarety Bit for Horses, A. Uffhausen, London. 

8863. ApsusTING Seats, J. Hauss and J. Hinklein, 
London. 





Oth June, 1890. 


Grinpinc) Macuinery, T. Breakell, 
mingham. 
8865. Burrers, B. Jones, Birmingham. 
8866. Wueet Tires, G. Hepenstal, Dublin. 
8867. ARMOUR PLaTEs, W. Beardmore, Glasgow. 
8868. VeLocipepEs, J. Conlong, London. 
— sae Preparations, A. G. Cunningham, 


Bir- 


8870. Wasainc Macurnes, W. C. Haigh, Manchester. 

8871. Sarety CLosine Link, W. H. Wilson, Belfast. 

8872. ELecrrica, Lamp Hovpers, F. Suter, London. 

8873. VaLves for Percussive Rock Dritis, A. W. and 
Z. W. Daw, London. 

8874. Sarety Tap to Gas Brackets, L. Bliss, London. 

8875. Bicycies, W. Taylor, Driffield. 

8876. AUTOMATICALLY CoMPENSATING RAILWAY SIGNAL 
Wires, F. B. Hart, Manchester, 

8877. Securinc Pecos in Ssurtries, T. 
Huddersfield. 

8878. WaATER-CLOsETs, W. H. McNamara, Dublin. 

8879. Extractinc Corks from Insipe of BortTLes, 
T. A. McKee and H. 8. McIntosh, Dublin. 

8880. Bacoinc used for Seep Crusuine, J. Terry and 
F. Rawnsley, Bradford. 

8881. Roastinc Correr Berries, G. O’Brien, London. 

8882. Locks, &c., for Doors, J. Brindle, Liverpool. 

8883. Hanp Carts, B. Sainty and H. 8. Kingston, 
East Dereham. 

8884. Exrractine Goup from Ores, J. W. Macfarlane, 
Glasgow. 

8885. BRAKE-OPERATING MEcHANISM, G. Woodville, 
Manchester. 

8886. Stortnc Grass, &c., for Fopprer, R. Garton, 
Newton-le- Willows. 

8887. AUTOMATICALLY ADyusTING BEaRinGs, D. Aber- 
crombie, Manchester. 

8888. Contixnvous TorLet Paper, R. L. Tweddell and 
G. F. Seath, London. 

8889. Drivinc Gear for VeLocirepes, P. L. Renouf, 
London. 

8890. CHAIN-DRIVEN VeLocipepEes, P. L. Renouf, 
London. 

8891. Wueen for Venicies, 0. Lindner, London. 

$892. InsuLaTinG ELectrica, Conpuctors, A. Muir- 
head and C. R. A. Wright, London. 

8893. Broom, &c., HanpLe Fastener, E. 8. Harvey, 

mdon. 

8894. Conveyinc Goops, &c., across Wipe RIVERS, 
G, C. Thompson, Lewisham, 

8805. Makixc Azo Cotours, R. Holliday and Sons and 
T. Holliday, London. 

8896. TREATING Cotton Dyep with Azo CoLovurs, 
R. Holliday and Sons and T. Holliday, London. 

8807. Stays, E. Rothholz, Manchester. 

8898. Suor Assistants’ Stoois, E. Rothholz, Man- 
chester. 

8899, DousLe-Bow. Tosacco Pipes, W. J. Brown, 
London. 

8900. Treatinc SuLPHURISED Ores, J. C. Butterfield, 
London. 

8901. TreaTiING ALKALI Waste, R. H. Davidson and 

R. H. Davis, Liverpool. 

8902. Rotiine, &c., Cricket Bats, F. Ashwell and 
J. McRobie, London. 

8903. Fryinc Macuines, F. Barraclough, Liverpool. 

8904. Hypravuic Lirts, O. Krell, London. 

8905. Lamps for Use as Sicnats at Sea, A. J. Loftus, 
London. 

8906. PropuLsion of VessE.s, O. Jenin, London. 

8907. Makinc Mepicatep Tapeti®, &c., F. J. Han- 
bury, London. 

8908. Exrracrinc Gotp from Ores, F. G. Jordan, 
London. 

8909. CHARGING H. Woodall, 
London. 

8910. Strerine, &c., Boats, T. B. Heathorn, London. 

8911. Bicycie S1cxaus, W. E. Dyre, London. 

8912. CycLe Hanpves, H. H. Brown and B. G. Cowl, 
London. 

8913. Hot-arr Enoines, C. Wells and J. R. Cunning- 
ton, London. 

$914. Propucinc Ferro-Ferric Oxipes, A. Crossley 
and J. W. Jones, London. 

8915. Conpensine Nitric Acip, O, Guttmann, London. 

8916. Exrractinc Meta.iic Leap from Ores, F. 
Ellershausen, London. 

7. Cuina or EARTHENWARE Mucs, &c., C. T. 
Maling, London. 

8918. Propvucinc Motive Power, C. Tellier, London. 

8919. Cement, D. Wilson, London. 

8920. DetacHaBLe Button or Strup, H. H. Lake.— 
(J. H. Sohnholtz, Germany.) 

8921. SHape Hovpers for Canp.esticks, E. Allday, 
London. 

8922. AppLicaTion of Iron Resipvues, T. Peters, 


Rollinson, 


IncLINeD RETORTS, 


ndon. 

8923. Dryinc Wueat, &c., R. F. Earnshaw, North- 

ampton. 
10th June, 1890. 

8924. Sewinc Macuines, T. M. Cockroft and R. 
Farmer, London. 

8925. RerricerRaTinc Arraratus, H. J. Allison.— 
(S. W. Wood, United States.) 

8926. Boat RELEasinG Gear, 8. A. de Castilho, New- 
castle-on-Tyne. 

8927. WATER-WASTE PREVENTING FLUSHING CISTERN, 
8. Stackhouse and J. J. Brown, Smethwick. 

8928. Cameras, F. W. Bransom, Leeds. 

8929. Coatine Meta..ic Surraces with ALLoys, 8. O. 
Cowper-Coles, London. 

8930. CHarGcinc and Drawinec Gas Retorts, L. 8. 
d'Iszoro, Manchester. 

8931. Strap or Bett Fastener, R. Parker, Newhey. 

8932. SteeRinG Bivycies, B. W. Spittle and T. Milling- 
ton, Wednesbury. 

8933. Depositinc METALS by ELECTRO-DEPOSITION, 
G. H. Felt, Glasgow. . 

“S acca Keys for Locks, &c., J. Bousfield, 

or) 


8935. Stee, Sprinc Banps, A. E. Laing and B, 
-Roberts, Leeds. 

8936. Device for Destroyina Mice, J. N. Strong, 
Bristol 


8987. Rota-cravity Stream Enornes, G. A. Poole, 
Doncaster. 

8938. ComrounD for Preservinc Pou.try, E. Leman, 
London, 

8939. PLeasure Raitways, H. Bormann, London. 

8940. Vessers for Carrying Om, H. C. Ashlin, 
London. 

8941. GRaTING VEGETABLES, W. P. Thompson.—(C. 
Page and EB. Gaylord, United States.) 





8942. rene ALKALI, &c., J. Leith, Liver- 


pool. 

8948. AGGLUTINANTS, W. P. Thompson.—{0. Paternoster, 
France. 

8944, AppLiance for Ruastinc Foon, G. E. Myers, 
Manchester. 

8945. Buck.es, E. Turck, Liverpool. 


8946. Buckies, W. P. Thompson.—(#. Lathom and E. 


A. Sairyers, United States.) 

8947. Uritisinc Wave Power, W. P. Thompson.— 
(A. W. Dowe and W. G. Rifenbury, United States.) 

8948. CoLp Roiiinc Meta.uic Tunes, G. H. Everson, 
London. 

8949. Knirrinc Macuines, G. L. Oemler, London. 

8950. Extraction of Air, T. E. Grossling, London. 

8951. Fixines for Garpen Hosz, &c., J. Jackson, 
Lancashire. 

8952. Hor Brast Stoves, J. T. King.—(H. Kennedy, 
United States.) 

8958. Removinc Cake from Topacco Pipes, C. A. 
Benson, Bath 

8954. Furnaces for Heatinc Bars and Puares, J. 
Harrop, Bristol. 

8955. DRAWING APPLIANCE, E. J. A. Babbage and W. 
D. Macbeth, Plymouth. 

8956. Licut Baskets, W. J. Radford, Liverpool. 

8957. SELF-CLEANING Comss, G. Browning, Cheshire. 

8958. FIRELIGHTER, J. Finey, Southsea, 

8959. Mariner's Compass, Sir W. Thomson, Glasgow. 

8960. Smokinc GREENHOUSES with Tosacco, J. Coch- 
rane, jun., Leith. 

8961. RecuLatinc Hypravuiic Power, R. H. Thorpe, 


mdon, 

8962. STiF¥YENER for Caps, H. Simmons, Bristol. 

8963. VaLve Gear for Steam Encrnes, &c., W. H. O. 
Taylor, Banbury. 

8964, ELecrro-motors, R. Kennedy, Kilmarnock. 

8965. SasH Stipes, T. Walker, London. 

8966. Drawinc-orr Liquips from Casks, A. Martikke, 
London, 

8967. MANUFACTURE of Boots and Suoes, A. A. Blandy, 


ndon. 
8968. cage Wueet for Music-HA.s, G. H. Rayner, 
ndon. 

8969. CLoTH-CUTTING MacurtnE, C. C. Lindsey, London. 

8970. GLope Hoxpers for Gasaiers, A. L, Pointing, 
London. 

8971. Nava and Miuirary Sienas, H. B. Harris, 
London. 

8972. Fo.pinc Boats, G. W. Schermerhorn, London. 

8973. InvaLips’ GARMENTS, E. L. Tozer, London. 

8974. Printinc Pampuiets, H. E. Newton.—(K. Hoe 
and Co., United States.) 

8975. Raitway S1enaxs, I. A. Timmis, London. 

8976. ELECTRICALLY OPERATED MusICcAL INSTRUMENTS, 
J. D. Case and C. W. Evans, London. 

8977. ILLUMINATING TILING, J. Jacobs, London. 

8978. VerMIn Traps, T. Douglas, Glasow. 

8979. CaLenpars, L. Palmersten, London. 

8980. Butrer Movutps, A. L. Kinnamon and W. 8. 
Dean, London. 

8981. Preumatic OrpNANCE, P. Jensen.—(7The Pnev- 
matic Dynamite Gun Company, United States.) 

8982. Lamps or Lanterns, T. Andreason, London. 

8983, APPARATUS for WoRKING ORDNANCE, T. English, 
London. 

8084. WHEEL Tires, A. J. Michelin and La Société 
Michelin and Cie., London. 

8985. Macuines for Sewinc Tuatcu, F. C. Lake, 


ndon. 
8986. Cominc Haviace Ropes, G. T. Morecroft, 


mdon. 

8987. Steam BorLers or Generators, A. R. Thirion, 

mdon. 

8988. SEPARATING MaGnetic from Non-MaGNETIC SvuB- 
stances, H. H. Lake.—(C. M. Ball and 8. Norton, 
United States.) 

8989. Process for TrEaTiING Coprer, H. H. Lake.—-{(G. 
W. Cummins, United States.) 

8990. TyPE-wriTers, H. H. Lake.—(J. B. Hammond, 
United States.) 

8991. TrEaTING Iron, H. H. Lake.—{J. D. Brown, 
United States.) 

8992. Repucine Ore, H. W. Lash and J. Johnson, 
Pittsburgh, U.S.A. 

8993. CEMENTING MaTERIAL, V. L. Daguzau, London. 

8994. MEasuRING Sucar, H. J. Haddan.—(@. H. Hazel- 
ton, United States.) 

8995. Or, Lamps, C. D. Aria, London. 

8996. LuBRIcATING SHarts, J. A. Wade and J. Cherry, 
London. 

8997. PREPARING DuisinFECTANTS for SToraGe, G. 
Walker, London. 


llth June, 1690. 
8998. Securinc the Corks in Bort.es, J. W. Feather, 


8999. CeLLULoID CoLLarRs or Currs, H. and G. Moss, 
Manchester. 
9000. Book-casE, E. Lund, Manchester. 

9001. Nirroso ComBrnations, B. Willcox.—(Farben- 
fabriken vormals Fredrich Bayer and Co., Germany.) 
9002. Fasteninc Devices, W. P. Thompson.—(Sa.l 

Brothers, Austria.) 
9003. DisENcAcinG Gear for Boats, W. J. Gell, Liver- 


pool. 

9004. CLosinc Mai Bacs, W. P. Thompson.—(Sar/ 
Brothers, Austria.) 

9005. Gas Burners for Gas Stoves, J. J. Hooker, 
Manchester. 

9006. Lixinc LeatHeERs for Hats, &c., T. Webb, Man- 
chester. 

9007. Door Furniture, H. T. Owens, Birmingham. 

9008. NEEDLE, A. E. Shrimpton, Redditch. 

9009. Hanp Broom and Brusues, J. 8. Hurley, Bir- 
mingham. 

9010. Morticinc Macurne, J. P. McPhun, Glasgow. 

9011. WHEELS for VeLocrrepes, T. G. Jelly and W. 
Hasted, Birmingham. 

9012. Sarety CHain for CHANDELIERS, H. F. Gordon, 


ndon. 

9013. Empossinc Trx-pLates, &c., J. W. Sankey, Bir- 
mingham. 

9014. CarriaGe Door Licuts, W. Pennington and J. 
Bradbury, Belfast. 

9015. Go_r CLuBs, R. Brand, Glasgow. 

9016. Steam and other Encrves, D. G. Morrison and 
W. F. Harper, Glasgow. 

9017. ‘* Dipsiine,” H. Nunn, London. 

9018. Movine Bars in Lace Macuines, R. Scott, Not- 
tingham. 

9019. Hoistinc and Winpinc Macninery, E. Shaw, 
Bristol. 

9020. Rack Puttey, F. E. Smith, Derby. 

9021. Humipiryrinc the Arr in MILLs, &c., J. Rothwell, 
London. 

9022. Rackinc Apparatus, W. H. Complin, South- 
ampton. 

9023. Lear Houpers attached to Reapinc STanps, 
J. Mason, Bury. 

9024. AUTOMATICALLY DiscHaRGING WaTER, W. Cooper 
and J. Holdsworth, Hull. ‘ 

9025. Lock-sTircH SEWING Macuines, W. Barsby, Bir- 
mingham. 

~— Stroprinc VEHICLEs, L. Roberts and J. Wheater, 


ork. 

9027. Fastentnc Device for Brace.ets, C. Dreyfus, 
mdon. 

9028. Stoppinc Macurnery, 8S. H. Brooks.—(P. Clarté, 


rance. 

9029. Coverinc the Steets of Corsets, E. Haughton, 
London. 

9080. Primary Batrery for Oren Circuit Work, 
CO. H. Freedman, London. 

9031. Latcues and Latcu Locks, J. Walton, London. 

9032. Toy, T. Parkes, London. 

9033, CLEANING UNSPILLABLE INK Borties, W. Edward, 
London. 

9034. Hotper for Pocket Ink Borties, W. Edward, 

mdon. 

9035. Boarps for Games, W. R. Rumfelt, London. 

9036. SasH and CasEeMENT Fasteninos, C. Showell, 
Birmingham. 





9037. CarRiaGe and Rockine Cuarr, J. W. Holliday, 
London. 

9038. Compounp Sream Enotes, J. P. Bayly.—(J/. 
Riekie, India.) 

9039. Closets, J. P. Bayly.{S. Nutting, E. Parsons, 
and G. Bower, United States.) 

9040. WinpMILL, J. P. Bayly. —(@. Ball and A. Ingram, 
United States.) 

9041. CARRYING orF LeaKaGe from Gas Mains, J. P. 
Bayly.—({U. Cowell, United States.) 

9042. Damper Reocutator, J. P. Bayly.—(W. Mason, 
United States.) 

9043. PLovaus, J. P. Bayly.—(W. Dodd, United States.) 

9044. Funnet and Measure Combine, R. W. Wilson 
and Sons, London. 

9045. —_— Mitus, C. U. Fisher.—(4. Leblane, 
Cuba. 

9046. InpicaTors for Raicway Brakes, H. J. Haddan. 
—(P. H. Griffin, United States.) 

9047. Propucinc Nautica. Scenes in THeaTrRes, A. H. 
Hengler, London. 

9048. AERATED Liquips, L. G. and 8. M. Chinnery, 
London. 

9049. Utitisation of Rartway CarriaGEs for SLEEPING 
Purrvosss, A. E. Bréchot, London. 

9050. ARTIFICIAL TerTH, J. J. R. Potter, London. 

9051. Paper for Mitt Wrappers, &c., J. Luke, 
Glasgow. 

9052. Tones for Lirtixe Licut Arrticies, J. H. Hull, 


London. 

9053. Wickets and Baits for Cricket, E. Ramsbottom, 
London. 

9054. FLesa Guioves, A. Bruckner, London. 

9055. Steam Boiiers, C. J. Galloway and J. H. Beck- 
with, London. 

9056. Tents and such like Srrucrures, A. S. Tomkins, 
London. 

9057. Sprinc Sappies for VeLocipepes, A. Adams, 
London. 

9058. Lamps for Copyinc PHorocrapus, J. C. Shen- 
stone, London. 

9059. VeLocireDes, 8S. Russell, London. 

9060. TRANSMITTING, &c., OnDERS, L. V. Chabrand, 
London. 

9061. Execrric Meters, 8. Z. de Ferranti and A. 
Wright, London. 

9062. Separation of Fats from Emuusions, C. D. 
Heustrém, London. 

9063. ApsusTABLE Nuts for Carriace Ax.es, F. D. 
Bliss, London. 

9064. Pencit SHaRPeNeERs, L. A. Jordan and 8. Oliver, 
London. 

9065. PREVENTION of Water Waste, T. 8S. Streeter, 
London. 


12th June, 1890. 


9066. BALANCING WinpDow Sasues, T. H. Turner, Leeds. 

9067. CRANK Drawer, J. and H. Lucas and E. A. 
Loosley, Birmingham. 

9068. Toy PeasHooter, G. Humphrey, Derby. 

9069. Rotary Enornes, M. H. Wrigley, Manchester. 

9070. CLEANING CHIMNEY-PoTS, E. Berry, Manchester. 

9071. Copper Rovers used in YARN-SIZING MACHINES, 
T. Winter, Halifax. 

9072. Packinc WasHeER for Tappinc Casks, J. Jones, 
Bristol. 

9073. Houses for PResERvinG Meat, W. Barr, Yorks. 

9074. AuToMaTic BLinpD Corp Ho.per, W. J. Fryer, 
London. 

9075. VENTILATING Boots and SxHogs, J. Madden, 
Dublin. 

9076. Liquor Recister, J. Brodie, Edinburgh. 

9077. Rixc Sprxyninc and Twistixe, W. H. Simpson, 
Keighley. 

9078. Topacco Pires, G. W. Pridmore and F. J. Preston, 
Birmingham. 

9079. Rinc for Cornice Pores, &c., H. H. Tye, Bir- 
mingham. 

9080. PHENOLETHER, &c., J. Dawson and R. Hirsch, 
Kirkheaton. 

9081. ASTRONOMICAL MopDELs, J. 8. Slater, London. 

9082. Licutinc Fires, W. P. and C. E. Cherry and F. 
Dixon, Kingston-upon-Hull. 

9083. ADVERTISING Puzz_ez, E. 8. Hough, London. 

9084. CoNTROLLING TRAFFIC on Rai_ways, A. Moore- 
Thompson, Crewe. 

9085. Trusses, J. M. Whitaker, Dublin. 

9086. Szatinc Devices for Boxes, &c., G. C. Hutton, 
Glasgow. 

9087. HicH-PpREssuRE Disc Vatve, J. T. Masey, 
London. 

9088. SryLocRaPHIc Pen, J. W. Clake, Suffolk. 

9089. UNCONSUMABLE CaNDLE, L. Henrie, H. Piickert, 
and G. Toennies, London. 

9090. AvuToMATIC TEMPERATURE REGULATORS, P. 
Moennich, London. 

9091. Biscuits, W. R. Walker, Glasgow. 

9092. TRAMWAY WHEELS, W. Tozer and F. B. Stanton, 
London. 

9093. AtracHinG SasH Corps te» Winpows, 8. Baxter, 
London. 

9094. Swetis of Loom Suutt_e Boxes, J. Livesey, 
sen., B. Livesey, and J. Livesey, jun., London. 

9095. BrLttiarp TaBLe Cusnions, G. D. Stevens, 
London. 

9096. Sarety Harr-pry, K. Bosenecker, London. 

9097. FrEepinc Devices for Stream GENERATORS, C. 
Freiber, London. 

9098. LusRicaTinc Apparatus, J. Miller, London. 

9099. Grist MiLLs, J. L. Thomas, Liverpool. 

9100. ManuractureE of AERATED WATERS, H. C. 
Saunders, Penge. 

9101. Puss Switcn, B. Verity and Sons, London. 

9102. Apparatus for Use in Weavine, L. Glover, 
London. 

9103, Disinrectants, J. Y. Johnson.—(F. Von Heyden, 
Germany.) 

9104. Sreerinc Gear of Cycies, A. C. Highman, 
London. 

9105. Steam Tow-soats, B. J. B. Mills.—(A. McDougall, 
United States.) 

9106. PorTABLE Stoves, T. H. Evans, London. 

9107. DRaAw1InG-UP GEARED SPRING-MOVING-APPARATUS, 
J. C. Eckardt, London. 

9108. Protective Compounn, 8. Springer and J. R. R. 
Hawkins, London. 

9109. Rack for Corps of Wixpow-B.inps, J. Preston, 
London. 

9110. Bracket and other Orn Lamps, D. Sealey, 
London. 

9111. Fastenine Stair Rops, J. Colley, London. 

9112. Caustic Sopa, F. Ellershausen, London. 

9113. BREECH-LoaDING Guns or ORDNANCE, C. J. M. 
Afzelius, London. 

9114. Frora Decorations, J. T. Thompson, London. 

9115. TREATMENT of Ores, R. D. Bowman and H. J. 
Anderson, London. 

9116. Ruinc of Paper, M. C. Potous, London. 

9117. Looms, J. Heintzenberg, London. 

9118. PHoTrocrapHic Apparatus, H. H. Lake.—(R. 
Kriigener, Germany.) 

9119. Sreerrnc Hanpies of VELOcIPEDES, J. T. 
Trench, London. 

9120. Ovens for Baxina, &c., J. B. Cox, London. 

9121. Sroppine, &c., Omnipuses, H. A. Fergusson, 
London. 

9122. Cooxinc Sroves, H. M. Ashley, London. 

9123. Maxine Iron, A. Dauber, Germany. 

9124. ELectric Counter, J. J. A. Aubert, London. 

9125. TELEPHONIC APPARATUS, J. E. Kingsbury.—( The 
Western Electric Company, United States.) 

9126. RoLLeR Mius for Maize, &c., E. R. Turner, 
London. 

9127. Recrprocatine Enaines, E. G. M. Donnithorne, 


ion. 

9128. Recertacte for Busin&ss Papers, 8. Topley, 
London. 

9129. Acip Prosruates, H. H. Lake.—(A. Nenminger, 
United States.) 

9130. RecuLation of ExLecrric Currents, C. R. Heap 
and 8S. Sharp, London. 

9131. SELF-ADJUSTING ANTI-FRICTION Bearines, P. L. 
Renouf, London. 
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9132. Trees for Waee.s, J. H. Ball and P. L. Renouf, 

London. 
13th June, 1890. 

9133. Batt Cocks 
Dublin. 

9134. Recutatinc Locomotive Recutators, R. B. F. 
Adams, Great Yarmouth. 

9135. Paper, J. Craig, Cheadle. 

-. ene for Book Leaves, T. Watson, Middles- 

ugh. 


and Sypsons, D. Mackenzie, 


9137. Buryinc Smoke in Steam Borter Furnaces, J. 
Lever, J. Holland, and W. H. Todd, Manchester. 
9138. Workinc Evecrric Licut Arc Lamps, H. H. 
Bigland and J. Burns, Newcastle-on-Tyne. 

9139. Burninc Smoke in Steam Borter Furnaces, J. 
Lever, J. Holland, and W. H. Todd, Manchester 

9140. Corrin Furniture, A. Slim, Birmingham. 

9141. Haim and Woo. Curprers, W. J. Ewins, Bir- 
mingham. 

9142. VeLocrrepE and like Lamps, C. A. and F. J. 
Miller, Birmingham. 

9143. VentiLatine Rooms, &c., H. M. Girdwood, Man- 
chester. 

9144. Mitts for Grixpine, &c., Grary, 8. B. Bamford, 

Ittoxeter. 

9145. Maxine Corrins, J. Willis, Sheffield. 

9146. — Makk for Sueep, &c., H. G. Saunders, 

9147. Wasninc Boarps, J. Kirkwood, Glasgow. 

148. Waeet for Roap Venicies, T. Ray, Sunderland. 

9149. Macarve for Parrnc the Epcrs of Boor SoLEs, 
C. H. Southall, Leeds. 

9150. Rounpasouts, C. Longbottom, Bradford. 

9151. Gate Hanornes, W. Reynolds, Malvern. 

9152. Hees of Boots, H. G. Rodges, London. 

9153. MouLpine Macurxes, E. Ubrig, London. 

Frre-piaces, C. Whitfield, London. 

. VERMIN Trap, S. Takashima, London. 

. Reapinc Macurnss, F. and T. Mintoft, London. 

9157. Perrecrep Caromatic Stipe Trumpet, W. 
Wyatt, London. 

9158. ApvusTaBLeE Tripop for Camera, C. H. Gale, 
London. 

9159. Arracuinc Bearrncs to VeLocrrepes, G. Singer, 


ndon. 

9160. Mecuantsm for Makinc Cicars, A. Coventry, 
London. 

9161. Game or Toy, R. K. Stewart, London. 

9162. Paps for Use in Women’s Corsets, E. Kent, 
London. 

9163. Automatic Evectricat Switca, F. M. Newton 
and T. Hawkins, London. 

9164. Evecrrica, Switcn-boxes, F. M. Newton and 
T. Hawkins, London. 

9165. Exvecrrica, Switches, F. M. Newton and T. 
Hawkins, London. 

9166. Evectricat Switcues, F. M. Newton, London. 

9167. ExveLore Opener and Paper Cutter, T. Vogler, 
London. 

9168. Kery-BoarpD Musicat Instruments, I. Boos, 
London. 

9169. Pew CLeaners for TRaveLurnc InksTanps, H. 8. 
8. Fooks, London. 

9170. Carvinc Knives, A. Hartmann and E. Fried- 
mann, ion. 

9171. Propuction of Castincs in Iron, H. J. Smith, 


Ww. 
9172. Roor and Hanorsc Ties, R. J. Withers, 


London. 

9173. Bottinc Macuives for Ftour-m1ius, F. A. Kern, 
London. 

9174. Packinc for Water Pistons, &c., A. A. Rickaby, 
London. 

9175. Sarery Lamp Burner, J. Gilmore and W. R. 
Clark, London. 

9176. DestccaTinc Waste ANIMAL Susstances, H. H. 
Lake.—(F. de la Croix, Belgivim.) 

9177. Taps for ConrroLttinc FLow of Liquips, P. 
Martindale London. 

9178. Contarners for Sponces, P. Martindale, London. 

9179. Fasteners for ArticLtes of Dress, R. Bruno, 
London. 

9180. Fans for Venticatinc Mines, &c., H. W. Waddle, 
London. 

9181. Om Frame Furnace, Lucigen Light Company 
and T. M. Jarmain, London. 

9182. Extractinc Gotp from Ores, C. R. Western, 





mdon. 

9183. Uritisation of Carsonic Acrip Gas, C. Robert, 
C. Tichborne, A. E. Darley, M. F. Purcell, and 8. 
Geoghegan, London. 

9184. Hammock Cuarrs, A. E. L. Maertens, London. 

9185. Mup Guarps, &c., for Cycies, C. W. Hathaway, 
London. 

9186. Steam Borters, W. Grimes, London. 

9187. Water VeLocirpepes, E. Edwards.—(0. Witecr, 
Germany.) 

9188S. Governors for Marine Ewncines, J. Wallace, 
London. 

9189. Fastexrnes for Gioves, &c., J. Nadal, London. 

9190. Man-HoLe Covers for Sewers, J. Gibb and C. J. 
Piejus, London. 

9191. Manvracture of Boots and Ssoes, A. Sandino, 
London. 

9192. ACKNOWLEDGING and Recorpinc PayMeEnts, T. 
Pink, London. 

9193. Lapmartes’ Too., J. Messaz, London. 

9194. EarrHenware Wasu-Basins, W. Wood and J. 
Thompson, London. 

9195. Cop Dry Air Propvucers, T. 8S. James, London. 

#196. Cars for Captive Batioons, H. B. Wright, 
London. 

197. Evecrricat Fuses, P. P. Alexander, London. 

9198. Porasstum Sats, W. L. Wise.—(Chemische Fabrik 
Buckau Actiengesellachast, Germany.) 

9199. Manuracture of Foret from Coat Stack, J. 
Bowing, London. 

9200. Manuracture of U.tramarine, R. W. E. 
Maclvor, London. 


14th June, 1890. 


9201. Marine Governors, J. R. Werner, London. 

9202. Metatyic Packine for Steam -Enorves, J. R. 
Werner, London. 

9203. Recovery of Waste Propucts, A. R. Millbourn, 
London. 

9204. Vipratinc Loom SuuttTLe Toncugs, J. Wadding- 


ton, Bradf 
9205. Curnmnc Urinary Compiaints, M. Brabyn, 
Newcastle-on-Tyne. 


9206. Sprinc Traps for Vermin, &c., N. W. Lobb, 
Launceston. 

9207. Sarps’ Bertus and Suips’ Furniture, W. P. 
Hoskins, Birmingham. 

9208. Printinc in CoLteurs, G. T. Teasdale-Buckell, 
London. 

9209. Turnine Over Leaves of Books, A. W. P. Livery, 
London. . 

9210. Borer Cieaninc Tooxs, C. B. Casebourne, West 
Hartlepool. 

9211. Frenine Rop, T. de Poidevin, Guernsey. 

9212. Uritisinc Fixep Evectromorors, J. G. Statter 
and 8. L. Brunton, London. 

9213. Vatves for Steam Enornes, 8. L. Brunton and 
J. G. Statter, London. 

9214. Gas Meter Inpices, J. L. Cloudesley, London. 

9215. Borer Cieaninc Toors, C. B. Casebourne, 
West Hartlepool. 

9216. Borrie Cups, J. Moore, London. 

9217. Trivet, E. H. O'Neill, London. 

9218. CoLouRING PHoTocRaPHs on Paper, F. W. Hay- 
ward, Norwic 

9219. Grove Fasteners, A. McCandlish, Bredbury, 
near Stockport. 

9220. Sewine Macuines, W. B. Griffiths, London. 

9221. Rartway Sicnac Wires, J. Harmer, Little- 


pton. 

Pencits, Pennoivers, &c., A. C. Keedwell, 
London. 

9223. TenTerinc Macuines, A. Bradbury, Manchester. 

24. Domestic Ovens or Stoves, J. Kippax, London. 


9222. 









9225. Hypro-carson Oit Lamps, T. Coppock, jun., 
London. 

9226. Lupricator for Supe Vatves, &c., J. Strauss, 

anchester. 

9227. Srreer and other Exvecrric Lamps, H. Leak, 
London. 

9228. Sears and Doors of Dow-carrs, &c., W. Begg, 
Gl we. 

9229. reason for Forminc Sanp Movutps, J. 
Richardson, Glasgow. 

9230. Drain Lyspection CHAMBER FLOoR, A. Baker, 
London. 

9231. Psrorocrarpaic CAMERA Savurrers, W. Milner, 
London. 

9232. Economiser Speep-WHEEL Enorne, A. Gledhill, 
Batley. 

9233. Dissipatinc Reek arising from Green Matt, 
H. W. Joyce, Great Yarmouth. 

9234. Exvecrric Heat Sicnaciinc Apparatus, T. E. 
Mitton, Birmingham. 

9235. Form for ENAMELLED Lertrers, J. H. Robinson, 
Liverpool. 

9236. Ecc-soxes, J. Griffin, Tipperary. 

9237. FLowEr-pots, J. W. Lane, Leyton. 

9238. Wueets for Carriaces, &., R. H. 
Glasg 


Agnew, 

ow. 

9239. Bricks, D. Hart, London. 

9240. Spoke Grips, F. Cooke, London. 

9241. BurNisHinG Macuines for Boots and S#oes, 
W. R. Mudd, London. 

9242. Taprinc Nuts, W. P. Thompson.—(F. S. Cook.) 

9243. RoLters for Manouies, &c., J. A. McClements, 
Liverpool. 

9244. Scissors, &c., W. P. Thompson.—(M. Weber, 
Switzerland.) 

. Cows Dettvery Macuines, H. Howse, London. 

5. ELECTRO-MAGNETIC SEPARATOR, J. Ronezewski, 
London. 

9247. Desitverisinc Leap, E. Edwards.—(£. Honold, 
Germany.) 

9248. AERATED WATER Bort_e Openers, G. W. Jenking, 
London. 

9249. PROPELLING and G. C. 
Abell, London. 

9250. CuricaL and other TarrMomerers, G. W. 
Simpson, London. 

9251. Carn Heatinc Apparatus, W. W. Horn.—(/. 
Hazelton, United States.) 

9252. Quitts, L. Bendix, London. 

9253. Fumicatine Prants, I. 8. and J. T. McDougall, 
London. 

9254. Winpow Sass Fasteners, J. Walker, Birming- 
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9255. Om Lamps for Rarrway Carriaces, J. Roots, 
Mottingham. 

9256. Winpinc Yarns from Hanks, W. H. Baldock, 
London. 


8. Wohle, London. 

9258. CoLouRiNG Matters, O. Imray.—(H. K. Marburg, 
Germany.) 

9259. VenpInc Apparatus, R. C. Krause, New York, 
United States. 

9260. CusHioninc Tires for Wueexs, A. C. Brown, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


423,515. VertTicaL AytTI-FRICTION Enaine, 0. Col- 
horne, Chicago, Ill.— Filed November 5th, 1888. 
Claim.—In a double vertical engine, the combination 
of the cylinders, the pistons resting directly upon but 
uot connected to the anti-friction rings encircling the 








excentrics E, the excentric H, and the valve F, its 
lower end retained in contact with the periphery of 
the excentric by the pressure of steam upon its upper 
end, all arranged for joint operation, substantially as 
shown and described. 


423,544. Pipe Bexper AND Former, W. Vanderman, 
Willimantic, Conn.—Filed May 31st, 1889. 

Claim.—(1) In combination in a mandrel for use in 
bending metallic pipes, a flexible and elastic core or 
filling piece on which a cover is snugly fitted, an 
india-rubber covering fitted on the core, and a chain 
or cord attached to the end of the mandrel, all sub- 
stantially as described. (2) In a device for use in 
bending pipes, in combination with a cylindrical core 
of india-rubber provided at the end with a clamp 
socket, a clamp securing the core at one end only to 
the tubular elastic covering, the elastic covering 
snugly and removably fitted upon said core, and a 
cord or chain secured to the free end of the elastic 
covering, all substantially as described. (3) Ina device 
for use in bending pipes, in combination, an elastic 


' mad 423544] 





SESS 





flexible cylinder, a chain or like flexible part connected 
to said cylinder and terminating in a spindle, and a 
former round in cross section and borne on the spindle, 
all substantially as described. (4) In a device for use 
in bending pipes, in ination, a cylindrical core of 
india-rubber or like elastic material, the clamp sockets 
secured to the opposite ends of said core, the clamps 
adjustably secured to said core pieces, the elastic core 
cover composed of india-rubber or like gum, with the 
end adapted to be secured to the core by means of the 
clamp, the flexible chains or like connections attached 
to the clamp, and the pipe formers connected to said 
chains and being annular in cross section, all substan- 
tially as described. 
423,563. Hypraviic Motor, J. Kennedy, Latrobe, 
Pa.—Filed April 15th, 1889. 
Claim.—{1) In a hydraulic motor, the combination 





(423,56 2) 





of a cylinder and a piston or plunger having packings 
titting against the interior of the cylinder, and having 
a vent leading from between said packings and 





adapted to remove leaking. water, substantially as and 
for the purposes described. (2) In a hydraulic motor, 
the combination of a cylinder, a piston, and a hollow 
piston-rod, said piston having packings fitting against 
the interior of the cylinder, and having a vent leading 
from between said packings to the hollow portion of 
the piston-rod, and adapted to remove leaking water, 
substantially as and for the purposes described. 


423,671. Drier ror Drvyinc Sucar, Gray, &e., 
J. M. Charnock, Boston, Mass.—Filed April 8th, 
1889. 

Claim.—(1) The combination, in an apparatus of the 
character specified, of a rotary drum, the conductor or 
conduit contained in said drum, and an escape passage 
or outlet in said conductor, formed by the lapping of a 
section of the conductor of one diameter upon the end 
of asection of the conductor of smaller diameter to 
form a circular passage between the lapping ends of 
the two sections, with a valve arranged to slide longi- 
tudinally upon one of the two sections and having a 
bevelled entering section, as and for the purposes 
described. (2) The combination, in an apparatus of 
the character specified, of a rotary drum having lifting 
buckets, the air conductor or conduit B, and a feed 
pipe for the material to be dried, extending through 
said conductor from one end thereof to and beyond 
the other end thereof and opening into the upper end 
of the drum, substantially as described. (3) The com- 
bination, in an apparatus of the character specified, of 
the slightly inclined rotary drum having lifting shelves 
upon its iuner side, the air conductor or conduit, an 
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air supply pipe connected with the lower end thereof, 
and a fan for forcing air through said pipe and con- 
duit, a feed pipe for the material to be dried, extending 
through said conduit and opening beyond the upper 
end thereof, and a supply fan for forcing the material 
to be operated upon in said drum through said pipe, 
substantially as described. (4) The combination, in 
an apparatus of the character specified, of the slightly 
inclined rotary drum having lifting shelves upon its 
inner side, the air conductor or conduit, an air supply 
pipe connected with the lower end thereof, and a han 
for forcing air through said pipe and conduit, a feed 
pipe for the material to be dried, extending through 
said conduit and opening beyond the upper end 
thereof, a supply fan for forcing the material to be 
operated upon in said drum through said pipe, and 
an air exhausting apparatus connected with the upper 
end of said drum, substantially as described. 


423,733. Meruop OF AND APPARATUS FOR ELECTRIC 
WeLpine, C. L. Copfin, Detroit, Mich.—Filed Novem- 
ber 19th, 1889. 

Claim.—(1) The herein described process of welding 
by electricity, consisting in connecting the articles to 
be welded with the poles of a generator ef electricity 
in open circuit, closing the circuit by causing an elec- 
tric spark to pass the break in the circuit, and bring- 
ing the articles together to form the weld when suffi- 
ciently heated. (2) The herein described process of 
welding metals by electricity, consisting in connecting 
one of the articles with the poles of a generator of 
electricity, placing a conductor connected with the 











other pole of the generator in proximity to the edges 
to be welded, leaving the circuit open, and forming a 
path for heating currents between one of said articles 
and said conductor by causing a spark from an inde- 

ndent source of electrical energy to the break 
in the circuit, whereby a voltaic arc is formed in the 
break in the circuit. (3) In the art of welding metals 
electrically, the combination, with two pieces of metal 
not in contact with each other, of electrical conductors 
connecting said metal pieces with the poles of a gene- 
rator of electricity, an electro-magnet included in one 
of said ductors, a g tor of high tension currents 
connected with said metal pieces, and a circuit breaker 
in the circuit of said high tension generator, controlled 
by said electro-magnet, substantially as described. 


423,775. Reversipte Curtivator Snover, J. A. 
Johnson, Madison, Wis.— Filed May 8th, 1889. 
Claim.—The combination of the reversible cultivator 
shovel, the tubular shoe or bearing having a central 
transverse threaded boss, an oblong aperture with 
sharp inner edges opposite said boss, a recessed bottom 
extension and top extension, said top ‘and bottom 








extension being provided with segmental slots curved 
in ares of « common circle, the nutted belts whereby 
the shovel is fastened adjustably upon the shve, and 
the set screw or binding screw working in the 
threaded boss and projecting with its inner end into 





—————_— 
the tubular shoe, substantially as and f q 
herein shown and set forth. ; Ne for the purposs 
423,756, Device ror MouLpina Cement INTO Fi 
vo BE Tested, L. Girdler, Sellersburg, hee 
October 21st, 1889. ; i tax; 
Claim. —The combination of a cement 
funnel removably fitted thereon, a follower ater i 
slide freely within the funnel, a treadle connected 
with the follower, and a pressure indicator connected 
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with the said follower, substantially as shown and 
described, whereby, first, pressure may be brought ¢ 
bear on the contents of the mould and funnel: and, 
second, the pressure may by indicated to the eye a 
the operator, as and for the purpose specified. 
423,896, Lasorarory BuRNER, sPECIALLY U 
with GasoLine Gas, f 
Mass.— Filed April 23rd, 1888. 
Claim.—The combination of the base ¢, formed with 

a valve chamber «, having a jet orifice and an induc- 
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tion pipe, and formed with an opening and chamber 2 
in its base, and the threaded needle ¢, having a hand 
wheel / arranged within the valve chamber, with the 
hand wheel in the chamber at the base of the stand 
substantially as described. ‘ 
423,912. Commutator Brusu, P. Dich/, Elizabeth 
N J.—Filed Janvary Yth, 1890. ‘ 
Claim.—(1) A commutator brush consisting of a tube 
or receptacle and a series of loose contact devices 
therein. (2) The combination, with the commutator 


of an electric motor or dynamo, of tubes or receptacles 





containing loose contact devices, a portion of which 
are contiguous to the sections of the commutator. (3) 
The combination, with the rotary sections of a com- 
mutator, of conducting tubes or receptacles containing 
loose rolling contact devices, a portion of which are 
contiguous to the sections of the said commutator. 
423,991. Dynamo-eLectric Macuine, 8S. Z. de Fer 
vanti, Hampstead, Middleser, England,—Filed &¢- 
tember 16th, 1889, 

Clain.—(Q1) In a dynamo-electric machine, the com- 
bination, substantially as described, of a bed plate, an 
armature mounted in fixed bearings, field magnets 
movably mounted upon the bed plate, so as to be slid 
thereupon toward and from the armature to permit 
access thereto, and abutting parts or surfaces movable 
with the field magnets, and which abut when the field 
magnets are returned to the normal working position, 
and thereby determine without adjustment the rela- 
tion of the field magnets and armature. (2) In a 

ynamo-electric machine, the combination, substan- 
tially as described, of a te, an armature 
mounted in fixed bearings, and frames carrying the 
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field magnets and movably mounted upon the bed 
plate, so as to be bodily moved away from the arma- 
ture and back toward the armature into working posi- 
tion, said field magnet frames —— toward each 
other beyond the ends of the field magnet poles and 
abutting when the field magnet frames are in the 
normal ition. (3) In a dyna lectric hi 
the combination, substantially as described, of, the 
bed plate, an armature mounted thereon in fixed 
bearings, the field magnets movably mounted upon 
the bel plate, so as to be slid toward and from the 
armature, for the pu described, and a non-mag- 
netic material interposed between the bed plate and 
the field magnets, for the purpose set forth. 
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INERTIA STRESSES, AS EXEMPLIFIED IN THE 
’ ENGINES OF THE CITY OF PARIS. 
By A. G, GREENHILL, F.R.S, 


Aurnoven the Board of Trade inquiry at Liverpool on 
the breakdown of the City of Paris, on March 25th last, 
jg now concluded, yet, judging from the published 
evidence of the experts, we appear to be still in the dark 
as to the sequence of events during the accident, and of 
the leading cause which started the catastrophe. 

While still afloat, all that was known after the accident 
was that the low-pressure starboard engine was a com- 
jlete wreck; and that the piston-rod, flying round loose, 
had not only destroyed the starboard condenser and sea 
connections, but had also perforated the longitudinal 
bulkhead between the two engine-rooms; so that both 
engines being drowned, this enormous vessel was a help- 
Jess log among the waves. 

Had a diving dress been carried among the stores, a 
diver could soon have plugged the sea connections; and, 
the engine-rooms being pumped dry, the port engine 
alone would have brought the vessel home at a speed con- 
sidered respectable only a few years ago. 

For want of this diving dress, cost about £100, the 
vessel, after drifting for two or three days, is at last 
picked up and towed slowly into Queenstown; when a 
diver being set to work, after a few hours the ship is able 
to proceed unassisted to Liverpool. 

When docked it is discovered that the outside bearing 
just in front of the propeller is worn down Tin. or 8in., 
the bearing surfaces of lignum vite and brass being cut 
to pieces; and while taking the bearing apart, the pro- 
peller and outer length of shafting falls off to the bottom 
of the dock, revealing a broken shaft, broken across close 
to the bearing at the stern tube. But how mysterious 
that the trained ears of the engineers heard nothing 
wrong all the while the outer shaft was grinding its sup- 
ports to powder, and that no oscillation of the vessel in 
the seaway was sufficient to cause the shaft, loose in its 
outer bearing, and carrying a heavy propeller, to bang 
about in a way that could be felt from stem to stern. 

Here, then, appears ample explanation of the catas- 
trophe; the lignum vite of the bearings is ruined by the 
sea water, admitted probably by the bursting of the 
collar, and the bearings being worn down rapidly by 
cutting and seizing action, the shaft “‘ flops about,” how- 
ever noiselessly, and finally snaps by the bearing; the 
engines now race away, and the low-pressure engine 
breaks down by reason of the excessive stresses of inertia 
called into play by the racing. 

Let us then attempt the determination of the 
maximum stresses in the low-pressure engine, on the 
supposition that the breaking of the shaft just behind 
the stern tube had the effect of relieving the engines of 
all load, so that they were able to race away under full 
steam for the two or three seconds which the witnesses 
allow for the completion of the breakdown. 

We have the starboard engine, indicating about 8000- 
horse power, at eighty revolutions a minute, and thus 
exerting an average turning couple L, given in foot-tons 
by the equation, 

27 x 80 x L= 8000 x 33,000 + 2240, or L = 234. 
This couple L, on the breaking ef the shaft, accelerates 
the machinery and causes it to race. We shall suppose 
L constant, and to act for the short time noted on the 
moving parts, which we shall supposed balanced, as the 
cranks are set at 120deg.; and which consist of the pro- 
peller and crank-shaft, weighing in all about 120 tons 
(less 30 tons, say, broken off), and of the reciprocating parts 
of the machinery, the pistons, piston-rods, guide-blocks, 
and connecting-rods, weighing about another 40 tons. 

A difficult quantity to estimate is the moment of 
inertia of the revolving parts, the crank-shaft and tunnel 
shafting; but as this was hollow, and of diameter varying 
from about 19in. to 20in., we shall not be far wrong in 
assuming a mean radius of gyration of about Qin., 
especially when the.extra moment of the cranks is 
allowed for. 

To estimate for the inertia of the reciprocating parts, 
we neglect the effect of the obliquity of the connecting- 
rods, and suppose the reciprocating parts of the engines 
to perform each a vertical simple harmonic motion, differ- 
ing in phase by 120 deg.; so far as the inertia of all the 
reciprocating parts is concerned, we may suppose them, 
if balanced, to be collected at their respective crank 
pins, so that the corresponding radius of gyration is the 

alf stroke, 2-5ft. 

The total moment of inertia of the moving parts of 

the engine will thus be, in tons-feet-square, $O x 
(75)? + 40 x (2:5)? = 800. 
_ The increase per second in angular velocity, estimated 
in radians per second, will be equal to g times the couple 
L, divided by this total moment of inertia, and will 
therefore he 82°2 x 234 + 300 = 25°1; so that a second 
after the shaft broke, the revolutions per minute have 
mounted up by 25:1 x 60+ 2 = 240; or would have 
increased from the normal rate of eighty revolutions to 
820 in one second; quadruple the ordinary revolutions, 
as estimated by Sir l'rederick Bramwell. 

The absence of a fly-wheel and the effect of back-pres- 
sure are causes tending to make this estimate of 320 
revolutions an ample one, not likely tohave been exceeded 
even in the two or three seconds during which the engines 
are asserted to have raced. 

We pe notice here incidentally that a locomotive 
engine and the engines of a screw steamer are analogous 
in not having any fly-wheel storehouse of energy; the 
whole train in the case of the locomotive taking the place 
of the fly-wheel, while in the screw engines it is the 
presence of the water round the propeller which checks 
racing. But when the wheels of the locomotive slip or 
when the screw engines race in a seaway the controlling 
influence of the fly-wheel is missed. 

It is otherwise with land engines, as exemplified in 
those rary ten with the Mannesmann process of draw- 
ing tubes; here an engine of about 1000-horse power 
keeps an enormous fly-wheel in motion, which is capable 





of exerting at intervals about 10,000-horse power for a 
fraction of a minute, without any very sensible fluctua- 
tion in velocity. 

The next thing for us to calculate is the maximum 
stress between the low-pressure piston and piston-rod at 
these increasing speeds; as the appearance in the photo- 
graphs seems to show that the neighbourhood of the 
attachment of the piston to the piston-rod was the 
weakest part of the organisation, onl very likely the first 
to give way, if the smash was due to racing. 

We have now to investigate the forces due to inertia of 
a body—the piston in this case weighing 5} tons—when 
compelled to perform a vertical simple harmonic motion 
of stroke 5ft., in a period of T = 60 + R seconds, where 
R denotes the revolutions of the engines per minute. 

To do this we may assimilate the motion of the piston 
P to that of a body of the same weight, W tons, 
suspended by a vertical spring, the lower end of which, 
when unstretched, reaches to O, suppose. We suppose 
that the weight W tons would, if allowed to fall slowly, 
deflect this spring permanently down to C, the middle 
point of the stroke A B; and we suppose the strength of 
the spring so adjusted that if W is drawn down to A, the 











bottom of the stroke, and then let go, then W will oscillate 
up and down continually through the stroke A B, exactly 
like the piston P, and in the same period, the tension of 
the spring being taken as proportional to the elongation 
O-P at any point. The tension of the spring will now 
represent the thrust in the piston-rod, due to the com- 
bined weight and inertia of motion of the piston; and 
while P now performs a simple harmonic motion up and 
down A B, the crank Q may be supposed to follow P at 
the same level PQ on the circle AQ D—as in some 
forms of donkey engine—the crank Q moving with con- 
stant velocity, the obliquity of the connecting-rod being 
neglected. 

When the revolutions are so great that O lies below B, 
then the inertia thrust in the piston-rod—including the 
effect of gravity—changes to a pull above QO, and any 
water on the top of the piston will be left behind. In 
rapidly running torpedo boat engines, the effects of inertia 
are so considerable as to require special attention; but in 
ordinary marine engines they are not so noticeable except 
when the engines race. In the case of the City of Paris, 
however, the speed of the engines was great enough to 
make the effect of inertia important, even at normal 
speeds. 

Returning to the general representation of the motion 
of the piston P, we notice that O C is now the length of 
the simple pendulum, having the complete period 
T = 60 + R seconds; so that OC = g T? + 4 2? feet. 
In the City of Paris, with R = 80, O C = 0°45ft., taking 
m2 = 10; so that O is well below B, the length of stroke 
being 5ft. 

When the piston is at C the middle of the stroke, the 
thrust in the piston-rod—due to inertia and gravity, and 
disregarding the steam pressure for the present—is equal 
to the weight, W tons; this inertia thrust in the piston 
is greatest at A, the bottom of the stroke, and is then 
O A + OC times W;; in the City of Paris, W = 5:5 tons, 
and O A + OC = 2:95 + 45 = 6°5; so that at the bottom 
of the stroke the inertia thrust in the piston-rod is 

5°5 x 6°5 = 86 tons. 

At 820 revolutions, OC = 0:45 + 16, and OA + 
O C = 90; so that the maximum inertia thrust in the 
piston is increased to 495 tons. 

To these maximum inertia thrusts must be added the 
downward thrust of the steam pressure, estimated with 
the vacuum as about 201b. per square inch acting on a 
piston 118in. in diameter, and, therefore, exerting a 
thrust of } w (113) 2 x 20 + 2240 = 90 tons. 

The maximum thrust on the piston-rod head will thus 
be at the end of the down stroke, and 125 tons at 
80 revolutions, 585 tons at 320 revolutions. 

Per contra, the maximum pull on the piston-rod head 
will be at the end of the up stroke, and will be 90 + 5°5 
x 4:5 = 114 tons at eighty revolutions, and 90 + 5°5 
x 88 = 574 tons at 320 revolutions; 11 tons, or twice 
the weight of the piston, less than the maximum thrust 
in the piston-rod, at the end of the down stroke. 

The effect of the racing, from 80 to 820 revolutions, 
is thus seen to increase the maximum stress between the 
piston and piston-rod to about five times its normal 
amount, which ought not to have been in excess of the 
ordinary factors of safety, and so should have been insuffi- 
cient to cause a fracture at this point. 

The maximum pull or thrust at 820 revolutions of about 
580 tons, acting on a piston-rod 10in. of diameter, of steel 
with modulus of elasticity 30 million pounds per square 
inch, would cause quite an inappreciable shortening or 
stretching in the piston-rod, say 6ft. long; nothing at 
all sufficient to cause the piston to knock at the end of 
the stroke. 

The theory of the stresses of inertia due to the recipro- 
cating parts of marine engines is treated very fully and 
completely in Cotterill’s “* Applied Mechanics.” 

If we read the accounts of the observation of the 
passengers and of the evidence from the engine-room, it 


will appear that there were two distinct periods of racing. 
And the engineer on watch reports that hearing the star- 
board engines racing—and finally coming to a stand- 
still ?—he rushed from the port engine-room and re- 
adjusted them; before he had time to return to the port 
engine-room, the starboard engines again ran away, and 
the crash ensued. This evidence would tend to show 
that it was the breaking of the shaft which released the 
engines and caused the first racing; but that this racing 
was insufficient of itself to wreck the engines; and that 
it was the re-starting and second period of racing which 
caused the catastrophe. 

Now, from the account of those who were privileged to 
visit the engines before any of the wreckage was removed, 
it would appear that there was ample evidence to locate 
the origin of the catastrophe in the low-pressure crank 
pit, from the obstruction caused to the revolution of the 
crank by some falling piece of metal, quite independently 
of any breaking of the screw shaft; so that, but for the 
wearing down of the outer bearing just in front of the 
propeller, it might as easily be argued that the true 
sequence of events was reversed, and that it was the 
obstruction in the crank pit which wrecked the low- 
pressure engine, and then the outboard screw shaft was 
twisted off by the angular momentum of the revolving 
propeller. In support of this view of the order of 
events there is some justification in the condition of 
the tunnel shaft, lifted as it has been some inches 
out of all its bearings forward of the stern tube, 
up to and including the thrust block and the after 
bearings of the engine, but being practically un- 
strained ahead of the low-pressure crank. This crank 
has a deep score on one web, showing where it has cut 
past some obstacle, while the after web is twisted on the 
crank pin, and the shaft is twisted out of its bearings in 
exactly the same manner as it would be if the crank had 
suddenly arrested the shaft, which was then compelled 
to revolve by the angular momentum of the propeller. 
It would be interesting to calculate whether by the 
sudden stoppage of the low-pressure crank, say in half a 
revolution, there would be called into play a sufficient 
twisting effect on the tunnel shaft to make it rise out of 
its bearing; and (i) with the shaft complete with the 
propeller; (ii) with the shaft broken across just outside 
the stern tube. 

To do this we should have (i) to begin by assuming 
that the screw shaft was uniformly twisted by the obstacle 
in the crank pitand by the revolving propeller. The mathe- 
matical calculation would not be of a simple character, and 
to lead to a practical conclusion would require more data 
of dimensions and weights than we are in possession of. 
Supposing, however, we know the twisting couple L inch 
tons of the shaft, then L will be sufficient to twist the 
shaft out of the bearings if it exceeds 2 EI + 1, where 1 
is the length of the shaft in inches, I the moment of 
inertia of the cross-section of the shaft about a diameter, 
in biquadratic inches, and E the modulus of elasticity of 
the steel in tons per square inch, a formula demonstrated 
in the “ Proceedings” of the Institution of Mechanical 
Engineers, April, 1883. 

But if (ii) the shaft is broken square across, and there 
is only the rotary energy of a length of abdut 100ft. of 
shafting, weighing about ninety tons, we should have a more 
difficult mathematical -problem in the determination of 
the uniformly varying twist in the shaft, from zero at the 
broken end to its maximum value at the crank against 
the obstacle; but it is difficult to see @ priori how suffi- 
cient energy could arise merely from the rotation to 
twist the shaft out of the bearings, as observed. The 
obstacle encountered by the crank must have been hit 
obliquely in a curious manner to have caused the shaft 
to lift out of its bearings; and it would not be difficult to 
construct a simple apparatus or model of shaft, crank 
pit, and crank, to find by trial how to imitate what 

appened. 

Granted, then, that the shaft broke first, and that in © 
the second period of racing something fell into the crank 
pit and pulled the engines up quickly, say in half a revo- 
lution, how do we account for the uninjured condition of 
the intermediate and high-pressure engines, while the 
shaft astern of the low-pressure engine is torn up out of 
its bearings, the mere rotary effect of this ninety tons 
or so of shafting being insufficient to produce this effect ? 
The question is a difficult one, and so far is unanswered 
by any of the evidence. Still, we have, perhaps, not yet 
heard the last of the matter; and the inquiry may be— 
unfortunately for parties concerned, but fortunately for 
the public benefit—gone through again before another tri- 
bunal. 








THE THERMO-DYNAMICS OF THE AUTOMATIC 
VACUUM BRAKE. . 
By Leonard ArcHBUTT, F.I.C., F.C.S., and R. MountrorD 
DEELEY, M.I. Mech. E., F.G.S. 
No. I. 


In perusing the various articles and letters on the 
subject of continuous brakes which have appeared in 
the newspapers and public journals since the recent 
accident at Carlisle, we have been struck by the numerous 
erroneous statements which have been made by those 
writers who have attempted to deal with the thermo- 
dynamics of the question; more especially by the 
assertion, repeatedly made and urged as an incurable 
defect of the vacuum brake, that aqueous vapour is 
condensed in the brake pipes, and there accumulates to 
such an extent that, if the weather be cold enough, the 
brake oa may at any moment become blocked with 
ice and the brake rendered useless, and this without any 
warning being given to the engine driver. It is admitted 
that water may sometimes obtain access to the pipes in 
other ways, owing to defects of design which may be 
remedied; but the condensation of atmospheric moisture 
is regarded as an entirely unpreventible occurrence— 
indeed one writer refers to it as “this fatal law.” The 
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completely erroneous nature of this belief does not need | 
to be pointed out to scientific men who are acquainted 
with the splendid researches of, especially, Regnault, 
Joule and Thomson, and Andrews; but, as an attempt is 
being made to agitate “enlightened public opinion ” 
upon the brake question, it appears to us to be of the 
greatest importance that the fallacy of the condensation | 
hypothesis should be exposed, and the fact made clear 
that it is impossible for atmospheric moisture to be | 
deposited and accumulated in the brake pipes under any | 
circumstances whatever. 

Before proceeding to the discussion of this question, 
we will, for the sake of those who are not acquainted 
with the design of the automatic vacuum brake, give a | 
short description of its details, and also of the conditions 
obtaining in practice. To check or stop the motion of a 
railway train it has been found most convenient and 
effective to press wooden or metallic blocks against the 
revolving tires of the wheels, and so indirectly to utilise 
the friction between the tires and the rails. To obtain 
the requisite pressure between the brake blocks and the 
tires a considerable amount of energy must be expended, 
and, in order that the brake may be quick in action, this 
energy must be stored ready for use when required. It 
must be under the control of the engine driver and 
guards, and, further, it should be capable of acting auto- 
matically in the event of any part of a train becoming 
detached from the rest through the breaking of a 
coupling. In the automatic vacuum brake, energy is 
stored up by taking advantage of what Boyle called 
“the spring of the air,” 7.e., the natural elastic force of 
the atmosphere, and it is rendered available for use in 
the following manner :— 

Under each coach there are fixed one or more wrought | 
iron vessels, the vacuum chambers in which a vacuum 
of about 20in. of mercury is constantly maintained 
by means of ejectors fixed on the engine, and con- 
nected to a 2in. pipe, the train pipe, which extends the 
whole length of the train, giving off flexible branches to 
each vacuum chamber. There are two ejectors—one, | 
the large ejector, capable of exhausting the whole brake | 
apparatus of a train in a few seconds, and only used when 
it is required to release the brakes quickly ; another, the 
small ejector, which is always at work maintaining the 
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vacuum against leaks. Each vacuum chamber contains 
a brake cylinder of large diameter, which forms part of, 
and is open at the top to, the vacuum chamber. Moving 
freely up and down within this cylinder is a piston, a 
periectly air-tight joint between the piston and the 
cylinder walls being made by a rolling rubber ring. 
The piston-rod moves in a gland packed with a fixed | 
rubber collar. In practice there is always a small leak 
through the piston-rod gland, but this leak, instead of | 
being a disadvantage, has a certain value, which we shall 
explain further on. When a train is running it must be 
remembered that the vacuum is maintained on both sides | 
of the piston, but the moment air is admitted into the | 
train pipe, it rushes along the branch pipe, through the 
ball valve chamber, on to the under side of the piston, 
and is prevented from passing to the upper side of the | 
piston by a little brass ball, which becomes thrust | 
against the orifice leading into the vacuum chamber and | 
closes the passage. The excess of pressure thus accumu- | 
lated on the under side of the piston forces it up into the | 
vacuous space above it, thereby causing the brake blocks, | 
which are geared to the end of each piston-rod, to be | 
firmly pressed against the wheels. When the air is with- 
drawn from the brake pipe, the piston, being relieved 
from the upward pressure, falls again by its own weight, | 
and withdraws the brake blocks from the wheels; at the | 
same time the little ball rolls back. | 

Admission of air to the train pipe at any point, there- | 
fore, causes the brake to be applied, and although this | 
admission is usually effected by means of a valve under | 
the control of the driver, the same result is obtained by | 
opening a valve which is fixed in the guard’s van, or by 
the breaking of a coupling. The leakage which, as we 
have explained, is always going on through the piston- 
rod glands, and, we may add, through any defective 
joints and bad places in old coupling pipes, would also 
soon cause the brake to be applied were it not for the 
action of the small ejector. Thus in practice the small 
ejector, which maintains the vacuum against these various 
leaks, draws a considerable current of rarefied air con- 
tinually through the apparatus, and it is alleged that this 
air becomes cooled, and deposits its moisture in the brake 
pipes. We shall show that no such cooling can possibly 
occur, or as a matter of fact does occur, and that not only 
is there no condensation of moisture, but that this air 
current has a great evaporative power, and we shall 
describe experiments of our own in which both water and 
ice were evaporated under these conditions. 


| 








It is also asserted by some that when the brake pipes 
are exhausted again after the brake has been applied, 
vapour is condensed, and collects at low levels in 
the pipes, couplings, &c. This assertion we shall 
show to be erroneous, and we will proceed to deal with 
it first. 

It was pointed out long ago, by Dalton, that ‘ the 


| 
| 


depends only upon the temperature.” Experiment proves | 


that the maximum quantity of aqueous vapour which can 
exist In a given space, at a given constant temperature, 
is the same whether the space be vacuous, or filled with 


| air under ordinary atmospheric pressure, or with air under 


several atmospheres of pressure. The higher the tem- 
perature the greater the density of the vapour. When air 
is present the only effect is to check the rapidity of 
evaporation of water, and the greater the pressure of the 
air the more slowly will evaporation take place; but, as 
regards the quantity of vapour ultimately formed in a 
given space, the result will be almost precisely the same 
whatever the pressure of the air present. According to 
Regnault the quantity of aqueous vapour will be slightly, 
but almost insensibly, diminished as the pressure of the 
air is increased. Thus, Regnault found that at a tem- 
perature of 59 deg. Fah., one cubic foot of space is capable 
of containing 5°58 grains of water vapour. Air under 


| conditions such that a cubic foot contains 5°58 grains of 


aqueous vapour, would be said to be “saturated” at 
59 deg. Fah.; in other words, 59 deg. Fah. would be the 
“dew point” of such air, the slightest reduction of tem- 





perature below which would cause some moisture—dew | 


—to be condensed. Obviously the dew point will vary | 


according to the hygrometric state of the atmosphere. 

Compression of air at constant temperature will raise 
the dew point; and if the air compressed be saturated, 
i.e., at the dew point to commence with, moisture will be 
condensed by the least compression of the air; since, for 
exainple, at 59 deg. Fah., 5°58 grains of water vapour 
cannot occupy a smaller space than one cubic foot. On 
the other hand, the effect of expansion at constant tem- 
perature must be to dry air, i.c., to lower the dew point, 
since by increasing the space occupied more vapour can 
be formed, if water be present. 

When air expands against a piston, a fall of tempera- 


rr 

which causes a better effect, as the cloud is not dic 
by being dragged over the plate. The aokes 
metal disc being dry, and the bell glass quite clean the 
we 4 is placed in front of a window, with a stri " 
lack cloth or card so arranged between the window . d 
the bell glass, that, when the eyes are lowered on a level 


| with the surface of the metal disc, the upper edge of th, 
ultimate pressure of the saturated vapour of any liquid | ; 


black strip may obstruct the light for the space of about 
lin. above it. A few strokes of the pump by an onsishans 
will produce a heavy cloud, which will be seen to be cut 
off from the metal by a clear transparent layer of air pe 
considerable thickness. The minute drops of water j 

the cloud may be seen to be raining down upon this ea 
but few penetrating into it, and none resting upon ‘the 
surface of the metal. If the receiver be partial] 

vacuous to commence with, the cloudless layer will 
be broader, sometimes jin. thick. The experiment 
may be varied by supporting a wire honzontal] 

within the bell jar, when a clear, transparent layer 
of air will be left around the wire. On observin 

these phenomena, we were at once struck by the det 
larity between this cloudless layer and Professor Lodge’s 
observation of the dust-free space which exists around 
objects warmer than the surrounding atmosphere, [pn 
experimenting with the air pump, it is easy to see that 
the cloudless layer exists in contact with the bell glass 
as well as with the metal disc. The phenomena can be 
well observed in a clean globular glass flask full of satu- 
rated air. On rapidly creating a vacuum within the 
flask by opening communication with a large exhausted 
bottle, a dense cloud is seen to form within the air in the 
flask, cut off from contact with the flask by the cloudless 
layer. The disappearance of the cloud is marked by some 
beautiful effects, and no traces of moisture ever condense 
upon the surface of the glass. We have made a great 
number of experiments in this manner, varying the 
vacuum from a few inches up to about 28in. of mercury, 
and with saturated air at temperatures varying from zero 
Fah. to the boiling point of water. The formation of the 


| cloud and the cloudless layer, and the disappearance of 
_ the cloud without depositing a trace of moisture on the 


glass, were observed under all the conditions of tempera- 
ture and pressure above mentioned. 
Precisely the same phenomena must occur when, by 
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ture results, because the air does external work by help- 
ing to move the piston. The loss of heat which occurs 
is not the exact equivalent of the work done, for the 


alteration of temperature is partly due to molecular | f ] is f 4 
the air, but the interior of the pipes is lined with the 


changes which are not clearly understood. For our 
present purpose, it is sufficient to know that when air 
does work during expansion the temperature falls, and 
this is the reason why we see the cloud which forms 
within the receiver of an air-pump soon after we com- 
mence to exhaust the air. Possibly this experiment has 
misled some of the writers on this subject, and as some 
very interesting facts may be learned by a careful obser- 
vation of the phenomena, it is worth while to consider 
it more in detail. Undoubtedly the air, expanding thus 
adiabatically, becomes cooled very greatly; and althongh 
the expansion is all the time lowering the dew point, yet 
with saturated air the temperature will have fallen below 
the falling dew point, and a cloud is the result. But careful 
observation will show that this cloud is cut off from contact 
with the bounding surfaces of the glass receiver and the 
metal plate of the pump by a layer of cloudless air of 
considerable thickness. Moreover, the cloud does not 
persist, but soon becomes disturbed by internal move- 
ments and vanishes by evaporation, leaving the air in 
reality drier than it was before. It must be remembered 
that the mass of the air is very small in comparison with the 
surrounding mass of glass and metal, whose temperature 
is practically unaffected by the expansion of the air, and 
from which the rarefied air soon regains the heat which 
it had lost. The air having thus acquired its original 
temperature, and having been dried by the process of 


| expansion, must, of necessity, re-dissolve the cloud. 


These facts are true for all degrees of humidity of the 
atmosphere and for all temperatures, at any rate between 
0 deg. and 212 deg. Fah., provided the air and the con- 
taining vessel be at the same temperature to commence 
with. In an ordinary air pump the thick welt around 
the edge of the bell glass obstructs the view across the 
plate ; but the cloudless layer may be very well observed 
by placing upon the plate of the pump a disc of metal 
of rather smaller diameter than the interior of the 
bell glass, and of such thickness that a clear view 
can be obtained across its upper surface when covered by 
the bell. This metal disc should be perforated in the 
centre, over the hole in the air pump plate, and a 
straight piece of glass tube may with advantage be fixed 
in this hole by means of a cork, so that the exhaustion of 
the air may take place from the middle of the receiver, 








means of the ejector, the pipes and apparatus of the 
automatic vacuum brake are rapidly exhausted in order 
to release the brake blocks. Cooling of the air in the 
pipes does occur at first, and a cloud is formed within 


film of cloudless air, warmed by contact with the metal, 
and no moisture deposits on the pipes. We have been 
able to illustrate this very well by rapidly exhausting the 
air from a glass tube, 2in. in diameter, fitted with glass 
discs at the ends. On looking through the tube whilst 
the exhaustion is taking place, a thin layer of transparent 
air can be distinctly seen, forming a shell which envelopes 


| the cloudy core. 


In order that this question of condensation may be 
considered in all its bearings, let us suppose that some 
moisture does exist in the brake pipes, and that this 
happens to be exactly enough to saturate, by its evapora- 
tion, the vacuous space within the pipes. Let us further 
suppose, for the present, that the brake apparatus 1s per- 
fectly tight, and free from leakage at any point. Wethus 
commence with a vacuum of, say 20in. saturated. If 
saturated air at the same temperature as the pipes be 
allowed to enter and none to escape, and if the tempera- 
ture remain constant, an amount of moisture equal to 
that in the admitted air will be deposited. As a matter 
of fact, the air enters with a certain velocity; and this 
velocity being destroyed within the pipes heat is generated, 
consequently the temperature of the air will be tem- 
porarily raised, and if it be raised above the dew point 
no moisture will at first be condensed, except upon 
the cool surfaces; but the heat generated will not be 
sufficient to warm the pipes, so the air in contact with 
them will be cooled, and very soon the whole of the air 
in the pipes will be cooled to the original temperature, 
and as much moisture as enters with the air will be 
deposited upon the interior. Be it observed, however, 
that this is not a deposit of fresh moisture, but only a 
condensation of the moisture which had previously 
evaporated from the interior of the pipes. The conditions 
within the pipes now are, that they are full of air under 
the atmospheric pressure and saturated with aqueous 
vapour, whilst upon the interior of the pipes there is as 
much moisture as would serve to saturate the admitted 
air if it were dry. 

Now let us suppose the original vacuum to be re- 
established by withdrawing the air instantaneously. The 
aqueous vapour will be withdrawn with the air, and 
consequently the space in the pipes will be left dry; the 
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on the sides of the pipes will therefore 
completely, and the original conditions will be 
restored. It is true that by exhausting so rapidly the 
temperature of the air will be caused to fall far below 
the dew-point, and a cloud of moisture will be formed, 
put this cloud will be swept away in the current of air 
and aqueous vapour. Then, again, the slight cooling 
which the pipes may undergo from the evaporation of 
the moisture will soon he compensated for by heat 
absorbed from the external air. 

But if the air be withdrawn slowly the final conditions 
will be quite different, and for the following reasons :— 
As this air is withdrawn from the pipes aqueous vapour 
must be withdrawn with it; consequently the remaining 
air becomes dried to that extent, and evaporation of 
moisture commences. To exhaust the pipes a certain 
weight of air has to be removed, and we will suppose 
this to be done by equal volumes in equal times. All the 
time the exhaustion is proceeding the air within the 
pipes is expanding, and therefore each successive equal 
volume contains a decreasing weight of air. But each 
equal volume contains an equal weight of aqueous 
vapour, 80 long as the atmosphere within the Pipes 
remains saturated. But when all the moisture has 
evaporated from the walls of the pipes, the effect of 
continued exhaustion must be to dry the space within 
them, and by the time the original vacuum has been re- 
established the contained space will no longer be 
saturated, as it was at first, but will be more or less 
dry. In this case no cooling effect will have been pro- 
duced by expansion, and no cloud will have been formed, 
because, by convection currents and radiation from the 
pipes, the temperature of the contained air will have been 

revented from falling below the dew-point. 

Since instantaneous exhaustion leaves the interior of 
the pipes dry and the residual air saturated, whilst slow 
exhaustion leaves the residual air nearly dry as well as 
drying the pipes, it follows that all intermediate rates of 
exhaustion must have the ultimate effect of drying the 
pipes as well as leaving the residual air unsaturated. No 
permanent deposit of moisture can therefore possibly be 
formed in the pipes by alternate exhaustion and re-admis- 
sion of air, however rapidly and frequently performed, 
even though the atmosphere at the time be completely 
saturated with moisture. In practice, exhaustion can 
never be instantaneous even when the large ejector is 
used, and therefore after each application and release of 
the brake the air must be left in an unsaturated condition. 
Consequently, instead of the repeated application of the 
automatic vacuum brake leading to a deposition of atmo- 
spheric moisture within the pipes, it must have the oppo- 
site effect of slowly evaporating any moisture which 
might have been introduced from other causes. 

Although the main arguments used in the preceding 
paragraphs are based upon scientific facts thoroughly 
established by the classical researches of, especially 
Dalton, Regnault, and Joule; yet, inasmuch as experi- 
mental illustrations often convey to the mind a better 
grasp of facts than mere reasoning, we shall now describe 
two experiments which we have made, the first showing 
that even a trace of saturated air when admitted into a 
saturated vacuum causes an immediate deposition of 
moisture, and the second showing very perfectly the 
great extent to which the saturated air, contained even 
in a damp vessel, is dried by the rapid re-exhaustion of 
the vessel. 

Fig. 1 shows the apparatus employed, which consisted 
of a glass flask P communicating by means of three 
tubes: (1) With a small ejector pump; (2) with a 
vacuum gauge; (3) with a series of tubes, B, C, D, E, 
and F, for saturating air. The U-tube A was empty; all 
the others contained water in the bends, but not enough 
to obstruct the free passage of air. E contained strands 
of worsted saturated with water. The stopcocks H and 
K being open and M shut, a vacuum was formed through- 
out the entire apparatus. M was then opened just 
enough to allow of a very slight leakage of air, and the 
pump was kept in operation so as to maintain a column 
of mercury in the gauge 710 mm.—about 28in.—high, 
and invariable. After a time H and K were closed 
exactly at the same moment, and then M was fully 
opened. The flask P now contained a vacuum of 710mm. 
and saturated; and the U-tubes and E were full of 
saturated air under atmospheric pressure. The tem- 
perature throughout was 66 deg. Fah. K was now very 
slightly opened. A distinct film of moisture was seen 
to form upon the inside of P when the mercury in the 
gauge had fallen only 1mm., and the film increased in 
density as the mercury continued to fall. This experi- 
ment was repeated several times with the same result. 

The second experiment was made as follows :—When 
saturated air had leaked into the flask P until the 
mercury in the vacuum gauge had fallen to zero, thus 
causing as much moisture to be deposited on the interior 
of the flask as would nearly saturate another space equal 
to the volume of the flask, K was closed, and H was put 
into communication with a large bottle of about twenty- 
one times the capacity of the flask, and which contained 
a vacuum of 710mm. On opening H quickly to the full 
extent the air was very rapidly withdrawn from the flask, 
resulting in the formation of a dense cloud, which very 
rapidly cleared again, the film of moisture at the same 
time evaporating from the sides of the flask. As soon as 
the mercury in the gauge had ceased to rise H was closed. 
K was then slightly opened, and saturated air allowed to 
leak into the flask. No moisture was deposited on the 
interior of the flask until the mercury had fallen from 
678mm. to 110mm. Thus the rapid exhaustion had not 
only caused the film of moisture which had previously 
been deposited on the interior of the flask to be entirely 
re-evaporated, but had, in addition, dried the residual 
alr in the flask to such an extent that it remained only 
ubout one-sixth saturated. 


moisture 
evaporate 








GREAT Western Rattway.—It is pe years to-morrow since 
the Great Western Railway was opened, namely, June 28th, 1841. 





ELECTRIC WELDING.' 
By C. J. H. Woopsury, Boston, Mass. 


THE smith is the highest type of handicraftsman; he alone of | 
all artisans, making his own tools and also those of others, com- 
mands the dependence of all — his offices, His work is pre- 
historic, reaching beyond records or traditions, and known to have 
existed in still earlier times through the personifications of 
mythology, wherein Vulcan was essential to other divinities. The 
blacksmith is a factor in every stage of the history of mankind; 
and his work is now, and always has been, a matter of individual 
skill, depending upon a keen eye and a steady hand, with a fine | 
sense of form and di ion, untouched by the flood of invention 
which has modified or even recast other methods of production. 
It is true that machinery is used in welding, but it is merely 
devoted to the application of power to supplement the limits of 
human strength; and with trip-hammer and crane the same skill 
is necessary as with hammer and anvil. 

Since the first of the year there has been a commercial applica- 
tion of electric welding, the invention of Professor Elihu Thomson, 
which has already reached a degree of importance sufficient to | 
render it a live issue in every branch of manufacture to which it | 
has been shown to be applicable. This process is a new art, for | 
unlike the smith, who is confined to iron, steel, and platinum, it 
can weld any two pieces of the same metal or alloy ranging from 
the most refractory metals to the alloy which fuses at 162 deg. Fah. 
It will join dissimilar metals when the welding point of one is not 
too far in excess of the fusion point of the other. These results 
seem to indicate that the classification of metals into welding and | 
non-welding has been due to imperfections in the ordinary and 
time-honoured methods, rather than any peculiarity in physical | 
constitution warranting such arbitrary classification. It is true | 
that some of the metals have been joined without solder by means | 
of the autogenous soldering process, wherein local fusion is pro- | 
duced with an oxyhydrogen blowpipe, but that laboratory experi- 
ment is not a union of metals heated to a plastic condition which | 
precedes fusion, according to the coated meaning of welding. 
Passing by the scientific interest of electric welding, a short 
allusion will be made to the principles upon which it is based, as 
preliminary to a description of the apparatus, and then considera- 
tion will be given to its practical applications. 

The principles.—All forms of matter possess in varying degree 
the susceptibility of permitting the molecular motion necessary for | 
the transfer of electric energy, those whose characteristics are 
favourable for such motion being termed conductors, and those 
which do not readily permit such motions are called non-conductors 
or insulators ; and various adjectives are frequently used to express 
in a general way some sense of their value, but throughout the | 
whole list of all known matter, there is some measure of conduc- | 
tivity, and the whole expression is one of degree, the conductivity | 
of silver, for example, being over one hundred billion times that of 
glass; and other materials possess measures of conductivity lying 
between these extremes. The ability of any body to conduct 
a. in comparison with others of its kind is directly as the | 
area of the cross-section and inversely as the length. Whenever 
electricity is provided with what is termed a good conductor, it 
makes no manifestation of its presence, but if there is poor 
conductivity by reason of small cross-section or poor conductivity 
of the material, there is resistance to the electricity. Then a | 
portion of the electric energy is expended in producing excessive 
molecular motion, and converted into heat, which is wor Bar if the 
temperature is high enough, as in the case of the incandescent 
light, when the metal portion of the circuit possesses ample 
conductivity to carry the electricity without appreciable heating, 
but the pre Sun filament in the lamp is a poor conductor, both in 
regard to physical characteristics of the material and small cross- 
section, and the molecular motion is so violent as to produce a 
temperature sufficiently great to contain light rays. e total 
amount of mechanical work done by a current C in overcoming a 
resistance R during a time T, is RC*T, and the equivalent amount | 
of heat is obtained by dividing the expression by J, the mechanical 
equivalent of heat. s0T 


J 

In an induction coil, electricity of large current and low pressure 
is converted into an equivalent electrical energy of small current 
and high pressure, by means of a bar of soft iron or a bundle of | 
wires, wrapped with two coils of insulated wire of different lengths 
and diameters. An alternating current being sent through the | 
shorter wire alternately magnetises and demagnetises the iron bar 
with reversed magnetic polarity, and reversals of magnetism in | 
this bar in turn produce an alternating current in the circuit of 
which the secondary coil is a portion ; the secondary current being, 
as stated above, of high potential and small quantity. By suitable 
structural changes, an induction coil can be inve: as to its func- 
tions, and used to convert small electric currents into large ones, 
with inverse changes in potential. | 
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| at this place, as the juncture is 


| surplus energy required. , 
| the time, and appears to be about proportional to the 2°3 power 
| of the diameter in inches, with a slight variation in favour of quick 


| applications in practical work thus far have 


| drop forgings, joinin; 


secondary batteries has been used for this purpose. Another 
form of apparatus termed the indirect system is more conveniently 
suited for large work, or in places where a number of welding 


| machines are operated by the current from a single dynamo, The 


welding current is produced by conversion of the comparatively 
high tension current by means of an inverted induction coil 
termed a transformer. ‘The primary circuit from the dynamo is 
conducted through many turns of fine wire wound around a soft 
iron ring, and upon this same ring is a single turn of a large copper 
bar, in which the welding current is produced by inductive effect. 
These currents receive 4000 to 15,000 alternations per minute. 
The welding currents are not changed suddenly or by switches, as 
such manipulation would not be desirable or even practicable with 
the great currents used ; but in the direct welding machine, a set 
of resistance coils is placed in the fine circuit which passes around 
the field magnets, and by interposing more or less of the resistance 
coils in this circuit, the strength of the magnets is diminished or 
increased, and the welding current altered “arouse = With the 
indirect hine, the t of the secondary or we my! current 
is controlled by varying the current in the primary coil by means 
of a kicking coil, or by a variable shunt to the field coils, and in 
other ways. In either case the apparatus is simple and in full and 
complete control at will of the operator by movement of a lever, 
and this action controls the heat. 

The process.—In the electric welding process, the two pieces 
to be joined are secured in firm end contact by a pair of 
adjustable copper clamps which are placed upon the top of 
the apparatus. An electric current of large volume is passed 
ieces, and the contact between them being of 
less conductivity than the homogeneous metal, heating ensues 

Gece to the proper tem- 
perature by the gradual motion of the regulating lever, 
and, as the metal softens, the clamps are pressed towards 
each other to insure a continuous metallic union across the bar. 
The weld begins at the centre, and proceeds radially towards the 
surface, as the temperature becomes greater than at the interior. 
The heating is further increased by the fact that the resistance of 
the hot metal is greater than that of cold metal. The enormous 
electric currents used in this welding process sometimes reach 





| 50,000 amperes, but with an electro-motive force of half a volt, and 


therefore not capable of giving any sensation to a person. It 
would be injudicious to offer any premium upon ignorance, but the 
operation of electric welding is one of the simplest of mechanical 
processes, requiring but little skill on the part of the operator in 
comparison with that exact training of hand and eye and long 
experience necessary for ordinary welding. The operator must 
understand the colour of the proper welding heat of the metal 
under treatment, but this is Lam ~~ learned. The work is not 
manipulated during the progress, except when it is desired to 
reduce the burr at the weld, and is at all times under observation, 
and its heat subject to entire control by means of a lever which 
graduates the strength of the current. The dynamo generating 
the electricity is self-regulating, and requires no attention except 
for lubrication. There is no unnecessary waste of fuel, the heating 
being local, and does not extend far from the weld; cotton- 
covered wire fin. in diameter can be welded without searing the 
insulation over jin. from the weld. The time for making a weld 
varies from a fraction of a second to about two minutes, according 
to the work ; although nothing over 2in. diameter has yet been 
welded, but larger machines are in process of construction. It is 
not necessary to provide motive power fully equal to the maximum 
demand, as the time is so short that the momentum of a fly-wheel 
will serve the same pu as in a drop press, and give up the 
The power is inversely proportional to 


work caused by differences in rates of thermal conductivity of the 
material. 

Applications.—The process is far cheaper than that of hand 
welding, and also extends to other methods of manufacture, but 
the comparative expense differs according to the previous con- 
ditions in every place where it has been applied thus far. Its 
en confined to butt 
welding for many purposes, such as continuous wirework, carriage 
work, axles, and tires, cotton bale ties, barrel hoops, and wire 
cables, and many miscellaneous — Axes are made of 

the tool steel edge to a mild steel poll, bars 
are heated in the middle and upset, forming collars, and pipes are 
joined together—a matter of great value in ice machines. The list 
might be continued to greater length, but this indicates the range 
of its practical uses at this early day. 

Strength of electric welds.—The value of the process, for, most 
purposes, independent from any scientific interest or mechanical 
ingenuity shown in the apparatus, must be that of the resistance 
of the welds under tensile stress. It will be readily understood, 
however, that as this process accomplishes many things hitherto 
impossible, aside from any question of ultimate strength, it is 
fitted for applications in many constructions where it saves labour 












































es Sectional Tensile 
_ 5 a aa Diameters. areas. strength. 
- = | Metal. St iiiaias' gis Ml = 1 (Ibs. per Position of fracture. | Appearance of Fracture. 
a = BS t ‘ota a 
a| * = | At weld. (Of bar] Of ba | sq. in. 
| weld. Ibs. | on tar. 

ie Tn. Inches. _|sq. in.|sq. in.|sq. in. | ; 
4779 13 ( 15°6 “504 “503 | *200 | ‘199 | 15,290 | 76,830 Atweld .. .. ..| Gr. medium coarse, 
4780; 2 | 15°4 62 “500 | *802 | *196 | 21,700 | 110,710 Sin. from weld .| Gr. fine, dull centre. 
4781, 3 Steel - 1471 *500 “498 | °196 | "195 | 14,590 | 74,820 Atornearweld .. .. ..| In part smooth and part gr. 
4782| C. | 18°1 |Not welded.| -502 | — | °198 | 18,900} 75,450 Near end of heated section | Fine gr., dull centre. 
47. mJ 15°25} “62 +500 | 302 | 196 | 20,420 | 104,180 Yin. fromweld .. .. ..| 45 99 
4784) C* ) { 19°6 *82 *b5 | °557 | *250 | 81,190 | 124,760 Atweld .. .. .. .. ..| Dull spongy, irregular dark spots, 
4785| D. Octagonal 19°8 “58 *b5 | *278 | °250 | 33,580 | 184,320 ” ae ae -- «| Gr. medium coarse. 
4786 | H. D. steel. 19°7 55 “55 | °250 | +250 | 32,350 | 129,400 | 3in. from weld .. ..| Fine gr. rad. from dull spot at cire. 
4787 | H. D. 19°8 55 *55 *250 | °250 eae —— ; At weld os “ val js = coarse. 
4788) — 16° |Not welded.| 62 _ *302 | 19,610 | R | _ _ _ ‘ine silky. 
4789) P. W. \ Steel. + 15°9 “80 “62 *503 | *302 | 19,490 | 64,540 | 9in. from weld ‘ | as 2» 
4790; D. J 15°8 *62 62 | °802 | *302 | 19,020 | 62,980| At weld .. : | p Rawat coarse. 
4791) — 16°1 [Not welded.; -63 — | °812] 16,360 | 52,440 | _ _ a | Fibrous. 
4792 | H. D. 16°1 “63 63 812 | °312 16,280 me | Atornearweld .. .. .. val light coloured at cire. 
4793) D. - 16° “63 *63 “812 | *312 | 16,160 | 51,790) ’ ” ae % ) 
a7o4| HL |} Wrought J 46-95) «79 -63 | -407 | 312 | 16,750 | 58,690 | 2°4in. from’ weld .. | geamy. 
4795 | H. D. — 16°25] ‘76 76 | *454 | *454 |] 24,550] 54,070) Atweld .. .. . .| Gr. at cire., dull centre. 
4796| H. 16°1 “88 “76 *608 | 608 | 25,590 | 42,100)| 2in. from weld ..| Fibrous. 
4797| H. 16°4 “$l “76 *515 | +515 | 25,390 | 49,300 ’ ” or" acl 
4798 |H.D*’ Steel. 15°5|  -509 | -502 | -203 | -198 | 15,300! 77,270] Ator near weld |. ‘:| Gr. ‘medium coarse. 

Correct, F. H. PARKER, 


J. E. HOWARD. 


The apparatus.—The electricity is generated by one of two | 
methods. In the direct system, the dynamo is contained in the | 
machine below the clamps, and the armature contains two windings ; 
the one being a fine winding which is in series with the field mag- 
net coils, and the other winding being merely a bar of copper in | 
the form of a letter U, or less than a single coil. This bar oo of 
very low resistance, the maximum current is sufficient for welding 
purposes, and the terminals are connected directly to the copper 
clamps. Alternating currents are generated in this machine, and 
used for welding, in order to avoid commutators, which are 
necessary in direct current machines. It should be remembered 
that in all dynamos the electricity is generated in alternating cur- 
rents, and that these currents are in proper turn fed to brushes of 
opposite polarity, and thus rendered continuous. In an alterna- 
ting current dynamo, the electricity is conducted from the arma- 
ture to rings instead of to a commutator, and is thus better suited 
for large currents, and some forms of the apparatus do not require 
rings or any moving contacts. There is no electrical reason why 
an alternating current should be used except the convenience of 
its manipulation. In fact, the continuous current supplied by 


1 Read before the American Society of Mechanical Engineers. 





Lieut.-Col. Ordnance Dept. U.S.A., Commanding. 


and time, provided only that the joints be in all cases sufficiently 
good for the purpose for which the article is designed. A large 
field thus opens up in the execution of ornamental design in metal 
work, where it will supplant screws, rivets or solder for fastenings, 
and in other evident applications, There is no reason why such a 


| weld should be stronger than the rest of the bar; but if averaging 


of equal strength, some of the breaks would occur at the weld. 
There have been many tests made on various testing machines, 
but it has been considered preferable to submit only the official 
record of tests made on the emery testing machine at the United 
States arsenal at Watertown, Massachusetts, 

(To be continued.) 








THE WATKIN TowER.—Some misapprehension exists as to the 
arrangements which have been made in connection with the yro- 
posed high Tower for London. Although the prizes have been 
awarded for the designs, nothing definite has yet been settled as to 
which design will be ultimately adopted, nor as to the site of the 
erection. 
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DESIGN 


THE accompanying ci- 
graving illustrates the tower 
to which the first prize has 
been awarded. The dimen- 
sions of the tower are 300ft. 
across at the base, tapering 
to 40ft. across at a height 
of about 1100ft. The style 
of the screen and the tower 
itself is of an Eastern 
character, the authors feel- 
ing that to be governed by 
the strict rules of European 
art would be a mistake. 
Excluding the disposition 
of the grounds at the base 
from our consideration, we 
proceed to discuss the in- 
ternal arrangements of the 
structure. First as to the 
means of ascent. For this 
purpose the designers have 
provided four lifts—to be 
more fully described here- 
after—and two staircases, 
situated in the legs of the 
tower, which rise to the 
principal stage at a height 
of 200ft. above ground. 
Here the authors have pro- 
vided for the benefit of 
visitors a large area con- 
sisting of a great central 
hall. This hall would be 
of an octagonal form, 
20,000ft. area and 60ft. 
high, the spaces between 
the eight legs of the tower 
at the angles of the octagon 
forming eight recesses for 
restaurants, management 
rooms, &c. The external 
walls of these recesses 
would have as much glass 
as possible. Around the 
structure a platform or 
balcony, also available for 
visitors, is provided. This 
is placed a few feet below 
the level of the hall, to 
permit of uninterrupted 
views from the interior. 
The central hall derives its 
principal light from the 
roof. Over the recesses, 
and clustered round the 
central hall, the authors 
suggest the construction of 
a hotel, of ninety bedrooms, 
with all necessary baths, 
and other accommodation. 
Such a hotel, it is believed, 
would be patronised by the 
visitors to the exhibition 
and grounds and by others 
requiring to spend the 
winter in town, within 
reach of the business 
quarter, yet desirous of 
escaping the fog and im- 
purity of the atmosphere 
at the ground level. As 
the special features which 
the hotel could afford would 
be the advantages of pure 
air, sunlight, and open 
prospects, the whole of the 
bedrooms have been placed 
on the external faces of the 
tower. The restaurants on 
the main platform would 
provide dining accommoda- 
tion, one being specially 
set apart for the use of 
residents, and the kitchens 
would be arranged on the 
mezzanines over the serv- 
ing rooms attached to the 
restaurants. The corridors 
and rooms, restaurants, 
and central hall would be 
heated by radiators supplied , i 
by low-pressure steam pipes, 
a system used for most of 
the large buildings in the 
United States. The steam 
would be generated in special boilers at the ground level, or, 
perhaps, drawn from the engines which are provided for the 
electric light. In designing a structure of this size, enclosed 
in a steel frame such as this, the nature of the walling must 
be considered in regard to the expansion and contraction of 
the frame. Ordinary brick walls would soon show per- 
ceptible cracks, and iron frames covered with iron plates, 
which would expand in the same ratio as the tower, would 
be found too cold in winter and too warm in summer for 
comfort. The special method which the authors propose is 
that of forming the outer walls of three thicknesses of 
plaster on wire netting fixed to iron studding, forming two 
distinct air spaces. The outer coating would be of cement, 
rough cast, of good colour. This proposal, though in a 
measure @ new one, is no experiment so far as regards its 
durability and sufficiency to secure comfortable rooms. The 
elasticity of these walls would meet any expansion or con- 
traction of the tower; their lightness is of great importance, 
and the speed and economy with which they could be erected 
is a further recommendation, for the material would be pre- 
pared in the workshop and sent up in large slabs, requiring 
only a few screws and joints for fixing. As the floors would 
be constructed throughout of concrete and steel, it will 
be observed that the structure would be, if not fireproof 
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in the strict sense of the word, eminently fire -resisting. | 
The same lifts which convey visitors to the main area of 
the first stage carry them also to the roof of the hall. Here 
a change of lifts occurs—the only one in the whole height— | 
the accommodation for this being provided under cover. 

From this stage there are three independent lifts to the top, | 
and the second stage provides for visitors a covered hall of | 
about 10,000ft. super, the roof of this hall being utilised at a | 
level of 550ft. above ground as an open-air balcony, of area 
similar to that of the hall. The third stage is similarly | 
arranged, the areas being reduced, however, to 3300ft., and 
the height being 850ft. The fourth and highest stage open 
to the public contains a covered area of 5000ft. arranged on | 
two floors, and on the roof a sun-room of 2000ft. 

The tower has eight legs from bottom to top, placed so as 

to form a regular octagon in plan. The whole of the steel- 
work is to be made in the Siemens-Martin “ open hearth” | 
system. The lowest or first storey extends from the level of 
the ground to the floor of the central hall. At the base, the 
diameter of the circle, passing through the centres of the 
eight legs, is 300ft., and at the top 200ft. The inward slope 
of the legs is thus one horizontal to four vertical, or the 
inclination to the horizon towards the centre is 75° 58’. The 
most favourable angle to prevent bending stresses on the legs 
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| tons. The working speed will be 300ft. 
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FOR A GREAT TOWER FOR LONDON.—HEIGHT 1200r7, 


DESIGNED BY MESSRS. STEWART, McLAREN, AND DUNN, 


from partial loading, wing 
and temperature js fully 
discussed under the head. 
ing of stresses. The legs 
are in sectional plan 20Kt, 
square outside, and consis; 
of four massive corners 
braced together as shown, 
The depth of the bracing 
is 18in., leaving an inside 
clear space of 17ft., and 
thus ample provision is 
made to prevent deforma. 
tion of the square. As an 
additional security, the 
steel-work of each will be 
bolted to the concrete or 
masonry with six bolts 
2hin. in diameter, carried 
to a depth of 18ft. These 
bolts will assist in support. 
ing the legs during con. 
struction. At the base of 
each leg a ring girder is 
placed, 5ft. in depth, rest. 
ing on @ base-plate, Jin. in 
thickness. The pressure, 
acting on the corners, will 
thus be spread over an 
area of 400 superficial feet 
of concrete or masonry, 
giving the moderate direct 
pressure of about nine tons 
per foot. 

At the top of the first 
storey the platform and 
balcony are supported by a 
series of ring and radial 
girders, as shown. At a 
height of from 54ft. to 72ft, 
above the base of the 
second storey, a strong ring 
girder will be erected, 20ft. 
wide and 18ft. in depth, 
from which the hotel will 
be suspended by a series of 
angle bar ties. This ring 
girder also forms a support 
to the roof of the central 
hall, and gives lateral 
stiffness to the lower 
bay of the second storey, 
instead of the ordinary 
diagonal bracing. The 
roof over the central 
hall is designed to carry 
the machinery to work the 
upper lifts, a portion of the 
lift case, wind pressure, 
its own weight, and a 
covered way from the centre 
to each of the legs. From 
this point for a height of 
830ft. a central lift case is 
provided, to work three in- 
dependent lifts, and to 
support a staircase. 

Between the various sto- 
reys there are landing stages 
provided, as shown on the 
drawings. These are sup- 
ported by girders, designed 
to carry, in addition to their 
own weight, the concrete 
floors and any structure 
resting on them, with a 
live load of 1 cwt. per 
square foot over the whole 
area of flooring. The de- 
tailed drawings of the tower 
show the landings in skele- 
ton. The flooring will con- 
sist of joists of steel, not 
more than 10ft. in span, 
43in. deep, weighing 8 1b. 
per foot. Between these 
joists will be laid coke 
breeze concrete 4in. thick. 

Within the legs of the 
tower, and ata slope of 1 
in 4, from the ground to & 
height of 272ft., there will 
oe be provided four indepen- 


— Se 6 or dent lift:, each of two 
we The Engeneer os in height, and pro- 
vided with sitting room for 


forty-eight persons. From this point to the highest public 


| landing stage, a height of 828ft., there will be three vertical 


lifts, each, as before, of two storeys, and with sitting room 
for forty-eight persons. The lower lifts will have two doors 
for entrance and exit; the upper ones a single door. They 
will be worked by separate engines and direct winding gear. 
Each will be provided with a balance weight equal to its own 
weight and half the live load. The weight of the lift is 


| estimated at five tons, and the live load at three and a-half 


tons, so that the balance weight will be six and three-quarter 
per minute. The 
total weights, in tons, are:—Steel, 10,573; other dead load, 
4086 ; live load, 5595 ;—total, 20,254. 

The estimates are necessarily incomplete, the cost of the 
land, the arrangement and laying out of the grounds, the 
foundations, the boiler-houses, and all other works on oF 
under the surface of the ground depending on the locality 
and the character of the subsoil. The cost of the tower 
above the foundations the authors estimate as follows “ 
(1) Steel work, 10,573 tons, at £27 10s., £290,757; (2) hotel, 
landings, é&c., £26,000; (3) lifts and appliances, £25,215; 
(4) electric lighting, £8750; (5) lightning precautions, ke, 
£1500; total, £352,222. The price of the steel-work forms 
the largest part of the cost, 
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RAILWAY MATTERS, 


Tur Union Pacific Railroad has ordered an cqnipmsens 
of wheels for 100 engines from the Allen Paper Car Wheel Com- 
any, New York, The wheels are to be of the Allen No, 9 pattern, 
with the Krupp open hearth tire. 


Tue Westinghouse Air Brake Company is still 25,000 


brakes behind in filling their orders, in spite of the fact that their, 


recently enlarged shops at Wilmerding and Pittsburg are running 
day and night to meet the demand. 


THE news was received in Spalding on Monday of the 
sudden death of Mr. W. H. Stubbs, of Manchester, chief engineer 
on the Manchester, Sheffield, and Lincolnshire Railway. The 
deceased, who belonged to Spalding, had gone for a stay at Black- 
pool, when he was taken ill and died, 


§1am, it is said, is feeling the impulse of the railway 
spirit, and is taking the preliminary steps for building several 
hundred miles of lines, Siam has a — of nearly 6,000,000 
people and an area of about 280, square miles, American 


speculators are watching Siam closely. 


Some months ago the Austrian Government startled 
various foreign railway companies by announcing that a tax of 
50 kreuzers would be levied on every tourist railway coupon issued 
in Austria and on every tourist hotel coupon used in this country. 
After long negotiations the Minister of Commerce has at length 
consented to remit this impost, which would have added consider- 
ably to the expenses of tourists, 


WE have recently called attention to the difficulty met 
with in getting silent gear for electric locomotives, A company 
styled the New Process Raw Hide Company, of Syracuse, N.Y., 
claims to have overcome the difficulty, and produced a solid raw 
hide pinion, under great pressure, which will last a long time. It 
js stated that on the East Harrisburg Passenger Railway some of 
the raw hide gears made by the company have run 13,000 miles 
without a single mishap. 


Tue Kreutzer tariff system now in operation on the 
Austrian State Railways does not make much reduction of first 
and second-class fares, but it will be very great on third-class 
fares, For ordinary trains the third-class rate will be one kreutzer 
—about a farthing—per kilom., or about 0°4d. per mile, but work- 
men travelling with a distance of 50 kilom. to and from work will 
be allowed a reduction of 50 per cent. Express fare will be 50 per 
cent. higher. No return tickets are issued, and only hand baggage 
is to be carried free of charge. 


Tue work of the Popp Company in extending the 
system of electrical lighting and of compressed air in Paris is being 
actively carried out. Eighteen kilometres of compressed air pipes 
for supplying a force equal to 8000-horses are being laid along the 
left bank of the Seine, and a new compressed air station is about 
to be built on the Quai de la Gore. Electric cables of a length of 
§2 kiloms. are also being laid along the right bank for lightin, 
150,000 lamps. The work of canalisation will cost 5,000,000f., an 
the building of the station about 6,000,000f. 


THE coal mines of the Rio Grande and Eagle Pass 
Railroad, situated near Laredo, Texas, are to be worked by elec- 
trical appliances, and will, according to the American Manufacturer, 
be the largest plant of the kind in Texas, and among the most 
extensive in the Southern coal regions. The Thurmond Coal 
Company, of Thurmond, Fayette County, West Virginia, is erect- 
ing one of the first electric mining plants in that State. The 
plant completed will cost about 20,000dols, The mines will be 
supplied with electric lights and electric mining machines, The 
dynamos will have a capacity of 350 amperes, 


In the annual report of the British Iron Trade Associa- 
tion the writer says there has been a very slight increase in the 
quantity of railroad iron and steel exported in 1889 as compared 
with the previous year, and a large increase as compared with the 
years 1885 and 1886. After India, the Argentine Republic has 

nour principal customer for this description in 1889, having 
taken 263,135 tons, or 24 per cent. of the whole ; whereas in 1886 
our exports to the same country were only 59,392 tons, or about 
8 per cent. of the whole. The United States have only taken 
18,561 tons of railroad iron in 1889, whereas in 1887 they took 
182,232 tons. The British Colonies have all kept up their demands 
to more than the level of 1888, except India, which shows a falling 
off to the extent of 23,477 tons. 


A coop deal of railway work is contemplated in South 
Africa. An offer of the Netherlands Railway Company to con- 
struct a line from Pretoria to the Vaal River will probably be 
accepted. The Government intend to propose the following com- 
— railway scheme :—The construction of a line from 

arrenton to Vryburg, and also the shortening of the western line 
through Du Toitsteloof ; the building of a coal line from Indive to 
the neighbourhood of Molteno; a junction line between the eastern 
and midland systems; a railway from Mossel Bay to Ashton, vid 
Riversdale and Swellendam; a line from Mossel Bay to George 
Oudstroom, Willomore, and Klipplaal, and on to Somerset, East 
Cookshouse, Bedford, Fort Beaufort, Harris, and King William’s 
Town ; and finally a line from Graaff Reinet to Richmond, and 
from that place to Richmond Road. 


From the returns just issued by the Imperial Railway 
Board, it appears that the total length of German railways open 
for traffic on April 1st, 1889, was 24,643 miles, an increase of 240 
miles during the previous twelve months. Of the total, 21,907 
miles were either owned or worked by the Government. The total 
rolling-stock consisted of 13,107 locomotives, of which 2680 were 
tank engines, of 24,386 passenger carriages, and 262,250 goods 
wagons, with an average capacity of 9°8 tons each, in addition to 
which there were also 1604 mail vans. The average cost of the 
engines was £2244, of the passenger carriages £178 per axle, and 
of the goods wagons £72 per axle. The total capital sunk in the 
lines was £508,770,754, equal to £17,381 per mile. The gross 
earnings in 1888-9 were £ 8,331,077, and the net earnings were 
£26,757,885, equal to upwards of 5 per cent. on the capital invested. 


Ay electric tram car has been tried successfully in Bir- 
mingham by the Central Tramways Company. Horses and steam 
have been used alternately and together in Birmingham, and it 
ope that whatever system was in use the directors felt regret 
that it was not the other system. Now electricity is to be tried, 
the work being carried out by the Electrical Construction Corpora- 
tion. The depét is at Selby Oak. The plant consists in the main 
of two boilers of the multitubular type, working with a steam pres- 
sure of 120 Ib, to the square inch, ese are supplied with water 
Which is purified by a special apparatus by means of a Worthington 
pump driving through a Green’s economiser. There are two com- 
ame non-condensing horizontal steam engines by Messrs. Davey, 

axman, and Co., of Colchester, each of which drives by means of 
a link belt one Elwell Parker dynamo, by which the electricity is 
generated. The current is led from the dynamo room to a switch 
room, from which proceeds the leads to the charging elevators. 
These are massive olstenen, each containing eight sets of shelves, 
on which the accumulators are placed to receive their charge. 

nder the seat of each car is placed a set of storage batteries. 
When the car comes in to be charged it is placed between two sets 
of these elevator shelves, and the discharged batteries are slid out 
sideways on to the empty shelf of the elevator. The elevator is 
then raised or pollen | by hydraulic power, bringing a set of 
charged batteries opposite the space in the car prepared for them. 
They are then slid into place, and the car is ready to start on its 
hext journey. The electro-motor, by means of which the electric 
af in the battery is transformed into mechanical energy, is 
placed in one of the bogeys of the car, 





NOTES AND MEMORANDA. 


In some of the endurance tests of the Maxim gun, 
carried out in Germany, 34,000 rounds were fired from a single 
barrel, 20,000 rounds of cartridges with steel-covered bullets being 
fired from a single barrel before the rifling was materially injured. 
One lock fired 40,000 rounds. Only one main spring broke in 
200,000 rounds. In all these tests over 200,000 rounds were fired, 
and the Committee — that the system had proved itself to 
be a trustworthy and good one for the service, and they con- 
gratulated the inventor on the success of the trials, The whole 
132 guns were accepted. . 


Tue Colorado Western Manufacturer states that a 
mineral palace is to be erected at Pueblo, Colorado, which will cost 
about £50,000. It will be of handsome design, the exterior being 
a series of square columns and beautifully polished stone. All 
parts of the building will be made of the products of Colorado’s 
mines, the owners in all the counties in the State having sent in 
their choicest and richest specimens. In the interior will be seen 
every variety of mineral production, from stone and coal to pure 
gold, the value of which will be at least £150,000. It is intended 
to be a permanent exhibit. The building will be lighted by 3000 
incandescent electric lights. 


Ara recent meeting of the Paris Academy of Sciences 
& paper was read on ‘‘ Experiments on the Deformations experi- 
enced by a Spheroidal Envelope subjected to Pressure; Possible 
Applications to the Terrestrial Globe,” by M. Daubrée, From the 
experiments described in this and in a previous communication, it 
appears that the author has been able to produce in various sphe- 
roids configurations like those exhibited a the earth’s crust. He 
finds that the southern parts of the three continental masses are 
not deviated towards the east b of the inf of the 
earth’s rotation, but by the effect of simple torsion in a spheroidal 
heterogeneous envelope subjected to contraction, similar reasoning 
is extended to explain characteristic canals of Mars. 


On Saturday, July 5th, there will be a joint meeting of 
the Essex Field Club and the Gilbert Club at Colchester, in 
memory of William Gilbert, the first electrician—born at Colches- 
ter, 1540, and died there 1603—author of ‘‘De Magnete Magneti- 
cisque Corporibus, et de Magnomagnete tellure; Physiologia nona 
plurimus et argumentes, et experimentis demonstrata. Londioni, 
Anno 1600.” e principal object of the meeting is to afford to 
members of the Gilbert Club and the Essex Field Club, and any 
ladies and gentlemen interested in the history of science, and the 
parts filled by Englishmen in its inception and progress, an oppor- 
tunity of visiting the birthplace, deathplace, and last resting-place 
of the founder of the science of electricity. Further information 
may be obtained from Mr. W. Cole, Buckhurst-hill, Essex. 


THE following receipt for a tough plaster-like material, 
as used for making some toys, may be very useful for other pur- 
poses:—Fine ground argillaceous slate 50 per cent., rag-paper 
paste 20 per cent., and 30 per cent. of burnt plaster are mixed 
with the necessary volume of water to form a paste, which is then 
cast in moulds, the moulds having been previously daubed with 
finely-ground slate, powdered plaster, or fat. A sufficiently thick 
crust will form in a few minutes, when the residuum of the mixture 
must be poured out of the mould. The mixture, which is unbreak- 
able, hardens very rapidly. The castings thus produced may be 
immersed in paraffin or stearine, or they can be japanned. In the 
latter case, the Scientific American says, it is desirable, so as not to 
consume too much paint, to first apply a coat of quick-drying 
pee agg and when the oil has become hard the article is to be 
painted, 





Sir Wittiam Tuomson describes a remarkable acci- 
dental experiment made by Lord Armstrong:—A bar of steel 
which he was holding in his hand was allowed accidentally to come 
in contact with the two poles of a dynamo giving 85 amptres and 
103 volts, A painful sensation of burning was instantly felt and 
the bar was dropped. Severe blisters occurred where the hand or 
the fingers touched the bar, which was found immediately after- 
wards to be quite cold, or not perceptibly hot. This incident 
proved, says Sir W. Thomson :—‘‘(1) The outer surface of the 
steel to have been intensely heated ; (2) that not enough heat was 
generated to sensibly warm the whole bar. The explanation, of 
course, is to be found in the known laws of diffusion of electric 
currents through non-magnetic conductors, considered in connec- 
tion with the effect of magnetic susceptibility, of unknown amount 
and law, in conductors of steel and iron.” 


THE two following pieces of laboratory apparatus have 
been, says the United States Electrical Engineer, devised by 
J. Stefan to exhibit thermo-magnetic phenomena. The first, a 
thermo-magnetic pendulum, consists of a nickel segment attached 
to the end of a strip of brass, which is movable round a horizontal 
axis, and is provided above this axis with a sliding weight. When 
at rest the nickel segment lies between the poles of a horseshoe 
magnet. On heating one end of the segment, however, that end 
immediately moves upwards, and if the heating is continued a 
regular oscillation may be started. The second piece of apparatus 
is merely a nickel disc which can rotate around an axis passing 
through its centre of gravity. The poles of a horseshoe magnet 
cover a portion of the rim, and on heating another portion the 
wheel commences to rotate, and under favourable conditions can 
be made to revolve at the rate of sixty revolutions a minute. 


Some remarkable experiments on the generation of 
electricity by the action of light falling on certain sensitive 
substances were recently described in Nature by Professor G. M. 
Minchin. The photo-electric cell which he employed consists of 
a small glass tube, filled with an alcohol; two metallic 
plates are immersed in the liquid; each plate is connected 
with a platinum wire which may either be soldered to the 
plate or ed through a small hole in the plate and pinched 
tightly to it ; these wires pass through the ends of the glass tube 
and are sealed into it. The poles of the cell are connected with 
the poles of a quadrant electrometer. The one plate is sensitised ; 
the other plate is quite clean—not sensitised to light. When the 
cell is of the ‘‘impulsion” kind, what happens is as follows :— 
Daylight being allowed to fall on the sensitive plate, the spot 
on the scale of the electrometer moves, and after a few seconds 
comes to rest, indicating an electromotive force varying with the 
intensity of the light, its amount for such diffused daylight 
as we have at present at noon being between 4 a volt and 
} of a volt—which is a surprisingly great magnitude. On the 
withdrawal of the light, the deflection falls, and there are means 
of rapidly getting rid of the deflection without injury to the cell. 
Either before or after this deflection caused by light ceases, let a 
slight tap—sometimes inaudible—be given to the base or clamp in 
which the cell rests, and then results a remarkable change in the 
cell, Itis no longer sensitive to light. In the course of other 
experiments he has found that if a Voss machine, not in any way 
connected with the cell or the electrometer, was worked in the 
room while the cell was in the insensitive state, the momenta 
spark passed between the poles of the Voss, the insensitive state 
was altered to the sensitive, whether the cell was connected with 
the electrometer or not. Finally, he found that the best method 
of showing the inductive effect of the spark is to connect an 
insulated wire, apparently of any length, to either pole of the cell, 
and to place the poles of the Voss near the wire—a distance of 
several feet will do with a spark about half an inch long. If the 
poles of the Voss are two or three feet from any part of the wire, 
a spark about one-eighth of an inch long suffices to change the 
call teens the insensitive to the sensitive state. A later experiment 
renders it almost certain that in the impulsion cells the results 
are due to the formation of some oscillating layer on the surface 
of the sensitive plate, 





MISCELLANEA. 


Ir is stated that the country which it is proposed to 
open up to trade in Africa, as described by Mr. Stanley, consists of 
26,900 square miles of sweet water, and ing about 1200 
miles of fertile and populous shores, inhabited by 12,000,000 people. 


THE arrangements for the fire protection of the volunteer 
camp at Bisley have again been entrusted to Messrs. Merryweather 
and Sons by the National Rifle Association, and fire stations fully 
equipped with steam and manual fire engines will be fitted up 
similar to those provided to Wimbledon camp for many years past. 


Tue Sheffield Corporation have adopted the recom- 
mendation of their Improvement Committee in favour of the 
designs of Mr. E. Mountford, architect, Chandos-chambers, Strand, 
London, for the new Town Hall to be erected for that borough. 
The site is valued at £50,000, and the buildings are to cost £80,000. 


Mr. Coauuan, C.E., superintendent of the Waterloo 
Grain Warehouses, Liverpool, died suddenly on Monday afternoon 
at his residence, Falkland-road, Egremont. Deceased, who was 
fifty years of age, was formerly Borough Engineer of Sheftield and 
Margate. He had been in the service of the Mersey Docks and 
Harbour Board for many years. 


AccorDInG to the Novoe Vremya, it has been decided 
to restore the ancient gigantic dam on the Murghab, close to the 
Trans-Caspian Railroad. The Murghab district belongs to the 
crown, and it is calculated that over half a million acres of land will 
be rendered fertile by this scheme of irrigation. The cost of the 
work, which will extend over several years, is estimated at 
14,000,000 roubles. 


Tue Stapleford and Sandiacre Waterworks have been 
commenced, and a good supply of water has been found in the 
Bunter sandstone at a considerable depth. A steam pump has 
been used to test the quantity of water, and 240,000 gallons a day 
have been pumped, without any appreciable diminution. The 
engineer to the works is Mr. W. H. Radford, C.E., of Nottingham, 
and the contractor is Mr. W. Cooke. 


Tue Berlin Iron Bridge Company, of East Berlin, 
Conn., has received the contract for the iron buildings for the 
Huanchaca Company, of Bolivia, South America, which will con- 
sist of a boiler house 45ft. by 60ft., an air compressor house 45ft. 
by 80ft., and an engine house 42ft. by 75ft. These buildings will 
be made entirely of iron, put together in the United States, taken 
— and shipped to Bolivia, where they will be erected by native 
workmen. 


Aw electric hoist has been fitted in a dock in 
Brooklyn, in which it is principally employed in the loading of 
sotton. The highly inflammable character of this material, and 
the general inhibition against the employment of boilers and 
steam engines on docks, makes this installation one of importance. 
It remains, however, to be proved that such a hoist is really safer 
than steam. Sparking might produce serious results in an atmo- 
sphere charged with cotton fluff. 


A FINE cotton and woollen yarn-spinning factory, 
worked with British capital and capable of turning out about 
52,000 lb. of yarn weekly, was on Monday officially opened in the 
vicinity of the Seven Towers, Constantinople, by if Pasha, 
Minister of Public Works, in the presence of a large concourse of 
visitors, principally from the English colony. The amount of yarn 
entering Turkey from England is very considerable, and it is 
expected that the enterprise will prove eminently successful. 


THE supply of natural gas seems to be very precarious. 
For some time past the natural gas supply has been so inadequate 
at Wheeling that the manufacturing establishments which use the 
fuel have been compelled frequently to close down for want of it. 
The Benwood Iron and Nail Company, to get the most good out of 
the supply, has arranged for the men in the rail mill to work from 
7 a.m, till 9 a.m., and from 3 p.m. till 6 p.m., at which times the 
gas supply is usually best. The new arrangement is objectionable 
to men and employers, but is better than no work. 


THE marine engineers of Liverpool have given notice 
that on July 1st they intend making a demand for increased wages, 
and also for more men for the steamers in proportion to the tonnage 
and power of the engines. They have drawn up a new tariff of 
wages, which has been approved by the Engineers’ Institute. 
They contend, seeing that they have charge of large steamers, 
costly cargoes, and Tendiets of passengers, independent of the 
crews, that they are entitled to the demands which they now 
make. They add that they have good reason to believe that their 
terms will be granted. 


A SYSTEMATIC investigation of the Roman city of Sil- 
chester, near Reading, the enclosed area of which is nearly a mile 
and a-half in circumference, was commenced on Monday, under the 
direction of Mr. G. E. Fox, Mr. Mills Stevenson, and Mr. W. K. 
Foster, Fellows of the Society of Antiquaries of London. Mr. 
Walter Money, F.S.A., local secretary of the society for Berks, and 
a member of the executive committee, was also present. This 
work, which should be considered of national interest, promises to 
yield important and interesting results. The site of the city forms 
part of the Strathfieldsaye estate of the Duke of Wellington. 


THE Parisian Compressed Air Company has just intro- 
duced a lift having air as a motive power, and it is being tried at 
the Bourse du Commerce, and at one or two of the principal hotels. 
The principle of the lift is very simple. Compressed air operates 
upon water. When the compressed air is admitted, it enters a 
water chamber. The water in the chamber is forced out under the 
lift ram or piston, which is driven upwards. On the descent of the 
lift the water flows back again into the chamber, so that the action 
is very easy and gradual. By this method the power exerted can be 
regulated at will, and the lifts now in use in Paris are employed both 
for lifting persons and for raising machinery and similar heavy goods. 


A REPoRT has been received by the United States Navy 
Department from Commander Henry C. Taylor, commanding the 
United States steamer Alliance, now on her way to China, stating 
that on the morning of the 9th inst., while the ship was cruising in 
the Mediterranean and the crew were at target practice, boat- 
swain’s mate J. McGowan was instantly killed by the premature 
explosion of a 60-pounder breech-loading rifle. He was captain of 
the gun, and was in the act of locking the breech mechanism when 
the cartridge exploded, blowing the plug entirely through his 
body, which was torn apart. Commodore Taylor ordered a board 
of officers to investigate the cause of the explosion. Their report 
only deepened the mystery. Ultimately they came to the condlu- 
sion that in the turning of the breech plug into place the metal 
must have struck a spark and ignited the cartridge. No blame 
was attached to any one for the accident. 


Tur Thomson-Houston Motor Company of Boston has 
put in operation an electric coal-cutting machine near Osceola, Pa. 

e plant consists of a 7-horse power steam engine belted direct to 
a 7-horse power generator. The cutter in this case is nearly a mile 
from the generating plant. A 5-horse power motor operates it, 
and is compactly placed on the same bed-plate with the machine. 
The cutter itself consists of an iron frame 24in. high, 8ft. 6in. long, 
and 36in. wide. Nine fe alam drills are placed in the lower 
part of the frame. Between each pair of drills is a steel cutter-bar, 
which cuts all coal left between the holes drilled by the auger bits. 
On the under side of each cutter-bar are attached several Scrapers 
which hang loosely, and pull all the coal back as fast as it is cut or 
drilled, keeping it out of the way and making the opening clear. 
The height of the cut is 4in. The machine makes two cuts in five 
minutes. The weight of the complete machine is a little over half 
a ton, 
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THE VYRNWY DAM.—CULVERT AT NORTHERN END. 


LIVERPOOL WATER SUPPLY, VYRNWY 
MASONRY DAM. 

THE completed masonry dam which converts the Vyrnwy 
Valley into one of the most beautiful lakes in Great Britain 
is perhaps the finest piece of engineering masonry archi- 
tecture of modern times. The grand mountain scenery which 
surrounds the lake seemed to demand a style of architecture 
which, while massive, should not be merely big. A fitness 
and subordination to the surroundings were necessary in 
combination with a design which should make the thing 
pleasing in itself. This, we believe all will agree, has been 
achieved in the Vyrnwy dam, an engraving of which we give 
on page 518. This engraving has been made to show some 
of the architectural features only—not the engineering 
character of the structure. The latter has been dealt with 
in our pages on several occasions. To the right of the 
engraving on page 518 the upper part of one of the sluice 
valve culverts through the dam is seen. The culvert similar 
to this on the other side of the dam passes the water, which 
is allowed to flow down the river Vyrnwy as compensation 
water. The character and size of these passages is shown by 
the engraving above, which is from a photograph taken 
during the progress of the work. 








A SYNDICATE IN THE CHEMICAL MANUFAC. 
TURE. 


PROLONGED negotiations are still in progress in the endea- 


vour to unite the Leblanc chemical manufacturers of the 
country in one huge organisation. The low prices of some of 
the products at the present time seem to be such as to entail 
a heavy loss on the production. For instance, bleaching 
powder, which rose to over £7 in the duration of the associa- 
tion of makers of the article, has now fallen to about 
£4 12s. 6d. per ton; and, though there is a slight rise in the 
price of soda crystals, it is far from equivalent; and there 
is, in the chemical manufacture now, the same increase in 
some of the items of the cost of production that there has 
been in other industries. Coals are dearer, labour is higher 
in cost, and there are additions to the market price of other 
articles, so that the trade has the disadvantage of a higher 


cost and a receipt that is, generally speaking, less than | 
Under these circumstances | 
it is not unnatural that there should be an attempt by | 


the low one of a year ago. 


combination to force up the range of the prices; and, 


possibly, also to lessen the competition in some other | 
It is known that the varying condition of some | 
of the works has led to many difficulties in the nego- | 


ways. 


tiations for the formation of the syndicate; but there are 
some who believe that these difficulties will be overcome, and 
that we are om the eve of important advances in the price of 
some of the articles of production. It ismore doubtful whether 


these advances ia price, if gained, will endure long; for 
hitherto various associations that have been formed in the 
chemical trade have not endured long. One great difficulty 
which has its influence in the determination of such organi- 
sations is the fact that the manufacturers who use the old 
Leblanc system have to contend with the products made by the 
ammonia process ; and the latter seems to be a very profitable 
one, even at a time and at prices for alkali which cause the 
Leblanc makers to have losses to record. Whether the pro- 
moters of the new organisation can overcome the difficulty 
remains to be seen, but in recent years the tendency of 
the Leblanc alkali trade has been to gravitate to large works, 
and into fewer hands, and this may have its influence in the 
decision. The fact that the negotiations have proceeded so 
far, and for so long a time, seems to give the idea that there 
is some possibility of success, but it is also eloquent as to the 
present depressed condition of the trade. The Leblanc trade 
makes less and less of the alkali of the world, but it still has 
the bleaching powder trade as one of its dependencies. In 
the changes that are in progress in the industry, there is less 
likelihood of the performance of such arrangements as have 
been in contemplation for some time, but there are also 
reasons which may force into being such an organisation as 
seems to be proposed by many makers. 








AN IMPROVED DOOR LOCK KNOB. 


THESE knobs may be fixed to any ordinary lock, as the 
square bolt passing through the door and the lock is the same 


size as the bolt used with the ordinary knobs. The per- 


ES 


if constructed of earthenware, is cased with metal where the 
square bolt is inserted—as shown in the engraving—the eng 
of the bolt is turned with a screw thread, half the length of 
which forms a right-hand thread and receives the nut, which 
when screwed home, secures the knob in its position, while 
the remaining half of the screw being turned with a left-hand 
thread receives a second nut, which when screwed up tight 
forms a lock or check screw, and prevents all possibility of 
the former nut revolving, hence the security against the knob 
becoming disconnected from the door. To admit of these 
nuts being fixed on the bolt at the inside of the knob, the face 
| of the knob is a separate piece of earthenware, and is received 
| into its place by means of the screw, as shown in the illys. 
| tration. The sectional illustration shows an earthenware 
knob. The same constructed all in brass would present a 
less massive appearance in section. The double feature iy 
this invention is the security against the knobs coming of 
and the fact that they are inexpensive. The invention hag 
been patented by Mr. H. Rickinson, of Wellington-street 
Islington, N. ‘ 








PRIZES FOR THRESHING MACHINES, 


In connection with the Doncaster meeting, a first prize of £100, 
a second prize of £50, and a third prize of £25, are offered by the 
Royal Agricultural Society for the best combined portable threshing 
me finishing machine, to be worked by steam, and adapted to the 
preparation of corn for market, the width not to exceed 4ft. 8in, 
inside the frame, and the width of drum not to exceed 4ft. éin, 
The ry arrang ts for the supply of corn—wheat, barley 
and oats—for the trials will be made by the Society. All machines 
for competition must be delivered at the depdt of the trial shed not 
less than ten days previous to the opening of the show. The 
threshing machines will be driven by a portable engine through a 
registering dynamometer, both provided by the Society. The driving 
pulleys on the machines must be adapted to 1884ft. per minute 
speed of driving belt. Before starting work the competitor must 
declare the number of attendants required. If he personally, or 
any other extra attendant not included in such declaration, shall 
render any actual assistance in working or adjusting the machine 
during the trial, the fact will be noted by the judges. ach 
machine will be allowed fifty sheaves each of wheat and barley for 
adjustment before the trial. The order in which the several 
machines will be tested will be determined by the stewards, who 
will decide by lot. No competitor will be allowed to enter more 
than one machine for competition. The points representing per- 
fection will be as under :—Clean threshing, 30; clean shaking, 10; 
cavings free from corn, 5; chaff free from corn, 6; chaff free from 
cavings, seeds, and dirt, 5; unbroken straw,}5; corn uninjured, 
15; cleanness of delivery from machines—i.e., absence of lodgment 
—2; perfection of finishing'—i.e., screening or sorting—5; con- 
struction and convenience of working, 6; power in proportion to 
results, 5; economy in attendance, 4; price, 2; total, The 
sheaves to be threshed will be kept under cover. The stacks will 
be worked so as to give each machine as nearly as possible the 
same quality of work. The sheaves will be served out by weight 
to each machine. The straw resulting will be re-threshed, and the 
various products delivered by the machines, as well as the corn 
separated by the second threshing, will be carefully weighed and 
samples set apart for final comparison. Means must be provided 
for examining the inside of the machines as perfectly as_ possible, 
in order to ascertain how completely the various yaaa are 
delivered. Those machines which appear to the judges of sufli- 
cient merit, after preliminary trials with both wheat and barley, 
will be run for a final trial of not less than one hour each with 
wheat and barley, and half-an-hour with oats, in order to enable a 
more correct and satisfactory judgment of their merits to be 
arrived at. For the exhibition of articles competing for the prizes 
for threshing machines, a sufficient amount of space will have to 
be taken by exhibitors under the ordinary regulations—to be issued 
later. Notice of the place and date of the trials will be posted to 
every competitor as soon as they are fixed. Entries for the above 
orizes must be made so as to reach the secretary on or before 
Friday, the Ist August, 1890. 











THE INTERNATIONAL EXHIBITION OF MINING AND METALLURGY. 
—This Exhibition, which is to be opened at the Crystal Palace on 
the 16th of July, promises to be of considerable importance. 
The largest section is that of the New South Wales Government, 
to whom 15,000ft. have been allotted. This exhibit, it is expected, 
will be thoroughly representative of the mineral resources of the 
colony. South Australia will also be well to the front. Western 
Australia sends a small exhibit, and Tasmania, New Zealand, 
Victoria, and Queensland will be represented, though unofficially. 
The North Carolina Department of Agriculture has taken a large 
space; and, besides private exhibits for various countries, several 
foreign Governments will participate officially. The machinery 
hall will be lighted by electricity. 

ATLANTIC RECORD BREAKING.—The first really record-breaking 
comes this season has been made not by a Clyde-built, but by a 

irkenhead steamer, and not from Queenstown, but from South- 
ampton to New York. We are so much accustomed to the run 
from Queenstown to New York as the passage on which the quickest 
trips are made, that most people have not noticed how quickly the 
Southampton route has crept up upon the best speed done by any 
steamer from Queenstown. Only two years ago, before the Lahn 
began to run from Southampton to New York, the best time 
between these two ports was as much as seven days and a-half, 
which, though it was very good time for Southampton as compared 
with the best rate of a few years ago, was yet far behind the best 
time on the Queenstown passage, for in June, 1888, the Etruria 
had made the run from Queenstown to New York in 6 days 1 hour 
and 47 minutes, and as the passage from Southampton is about 
260 knots, or fourteen hours longer than the run from Queenstown, 
a@ passage equal to the best of the Etruria would be equal to about 
6 days 16 hours. The Lahn of the North German Lloyd’s line first 
broke the seven days’ limit between Southampton and New York ; 
and in the course of last summer the Augusta Victoria, of the 
Hamburg-American line, and the Columbia, new steamers in their 
first season, both beat the best time of the Lahn, while the Colum- 
bia made the best passage of the year from Southampton in 6 days 
19 hours. This season the Cclumbia, on her second voyage, has 
excelled herself with a run of 6 days 16 hours 23 minutes. Deduct- 
ing fourteen hours for the difference between Southampton and 
Queenstown at that speed, and the run of the Columbia is almost 
exactly equal to the best passage of the Majestic, as yet, which 
was made in 6 days 2 hours and 25 minutes from Queenstown ; and 
it is better than the best passages of any other Atlantic steamers, 
except those of the Etruria and City of Paris. The best time of 
the City of Paris was made on her run in August last year, when 
her time from Queenstown to New York was 5 days 19 hours 
18 minutes, so that, adding fourteen hceurs, this equals 6 days 
9 hours from Southampton. The Columbia, or the best steamer 
from Southampton, has therefore seven hours still to do in order to 
bring down her time tothe best of the City of Paris. The question 
of chief interest to be settled this season is—Will the Normannia do 
it? And the answer to be drawn from her first voyage under all 
the disadvantages which surrounded it is that probably she can. 
A few weeks will settle the point. By August, if not earlier, her 
engines will be in full working order, and icebergs should be 
diminished in number, so that she will have a chance then to beat 
a - weed ship and win the blue ribbon of the Atlantic.—tlayow 
sau, 





1 In threshing the barley and oats, the points of straw unbroken will 





not be given, but will be added to the points allowed for perfection of 


‘manent fixing knob is constructed as follows:—The knob, finishing, making the number 10. 
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COMBINED TRACTION ENGINE AND ROAD 


ROLLER. 


MESSRS, WALLIS AND STEEVENS, BASINGSTOKE, ENGINEERS. 











TRACTION ENGINE AND ROAD ROLLER. 


Tur traction or agricultural locomotive illustrated by the 
accompanying engraving is designed to perform the opera- 
tions of either road locomotive or road roller. It is of 8-horse 
power, and the engine is very like those previously made by 
Messrs. Wallis and Steevens, Basingstoke, and illustrated in 
our pages. These makers have now added the strong fore- 
casting shown on the smoke-box in the engraving, so as to 
carry the steering fork, and thereby the heavy front rolls, 
necessary to convert the engine into a road roller. This 
engine is exhibited at the Plymouth Show of the Royal 
Agricultural Society. The arrangement is one which will, 
no doubt, commend itself to many local boards where the 
performance of either rolling or hauling by one engine is a 
matter of some consideration. As shown the ordinary fire 
carriage is removed, and road roller attachments fitted on. 








FORCED DRAUGHT FOR BOILER FURNACES. 





A veRY simple arrangement for creating a forced draught 
in boiler furnaces, and thus enabling the most inferior 
descriptions of fuel, such as coke dust, pan breeze, coaldust, 
ashpit refuse, and cannel coke, to be utilised with efficiency, 
has been introduced by Meldrum Brothers, of Manchester. 
This arrangement, which is shown in the 
accompanying illustration, consists of a steam 
jet or blower introduced underneath the fire- 
bars, and a Cornish boiler fitted with this 
arrangement, which we saw at their works, 
where it was supplying power for driving the 
various machine tools, &c., was working at a 
pressure of 651b.,and obtaining this result with 
the commonest description of breeze from 
gasworks. In a boiler supplied with this forced 
draught the ashpits are closed by means of a 
well-fitted cast iron plate, to which the blowers 
are attached, and which is provided with a 
door for removing the ashes. Specially designed 
bars are also provided, and, in fact, are practi- 
cally necessary where such small fuel as coke 
and coaldust and pan breeze are employed ; 
these bars are placed so close together that 
nothing of value falls through, and the ashpits 
do not require attention oftener than about 
once daily. Another advantage of the forced 
draught arrangement is that the steam from 
the blowers prevents the clinkers from sticking, 
and keeps the bars cool, so that they will, it 
is claimed, last a much longer period than is 
the case where the ordinary forced draught 
from a fan is employed. The fires can be 
forced or slackened by simply opening or 
closing the steam valve, the whole arrangement 
being within the capacity of any ordinary fire- 
man, there being no quick-running shafts or 
any other mechanism to get out of order. This arrangement 
for forced draught, although more particularly designed for 
enabling gasworks to utilise what has hitherto been almost 
Worthless fuel, very large stocks of breeze having accumu- 
lated at many of the gasworks, owing to its being unfit 
for burning under ordinary conditions, can be applied for 
increasing the efficiency of boilers where ordinary fuel is used. 








NEW STEAMERS FOR VANCOUVER STATION. 


THE Canadian Pacific Railway, which was commenced in 
1880, and, under contract with the Government of the 
Dominion of Canada, was to be completed in October, 1890, 
Halen ny finished and had trains rufining through from 
Halifax and Quebec to Vancouverin November, 1885. About 
that time the Imperial Government called for tenders for a 





mail service by first-class steamships between Vancouver and 
Japan and China. After varied and lengthy negotiations the 
contract for steamers to accomplish this service was signed on 
July 2nd, 1889, and passed the House of Commons in August 
following. The speed of the vessels was to be 174 knots on 
the measured mile, and 16 knots at sea; and the vessels were 
to be specially constructed to carry troops and guns. 

The three vessels now building by the Naval Construction 
and Armaments Company, Barrow-in-Furness, are contracted 
to do 18 knots on the measured mile and 16} knots on a 400 
miles sea trial. Notwithstanding the enhanced speed implied 
in these conditions, it is confidently expected that the actual 
results will fulfil, if not exceed, requirements. 

In the design of their vessels the greatest possible attention 
has been paid to strength, sub-division, and general means of 
safety, no expense being _— by the Canadian Pacific Rail- 
way Company, or by the building firm, to make the vessels 
in every respect equal to the very finest vessels afloat. Their 
engines will indicate about 10,000-horse power, and they are 
to be propelled by twin screws, the engine-room being divided 
by a fore-and-aft bulkhead, and the propeller or tail-end 
shaft being carried within the structure of the hull to the 
very extremity, thus doing away with the external support 
known as the A bracket principle. The hull is sub-divided 
by eleven transverse water-tight bulkheads, all reaching to 
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MELDRUM’S FORCED DRAUGHT ATTACHMENT. 


the upper deck. Of these, three forward and three aft are 
without doors of any kind, while the remaining five have 
specially constructed water-tight doors, with patent releasing 
apparatus. 

The four boilers supplying the engines with steam are 
placed in two compartments divided by a cross bunker, and 
are fully protected by wing bulkheads and side bunkers. 
Arrangement is also made for the protection of the engines 
by coal, in the event of the vessels being taken up as armed 
cruisers. 

The dimensions of the vessels are:—Length between per- 
pendiculars, 485ft.; breadth moulded, 51ft.; depth moulded, 
36ft.; tonnage, 5700 tons gross. They are lightly rigged with 
pole masts and fore-and-aft canvas, and their form both 
under and above water is of such symmetry and fineness as 
to afford great assurance of propulsion at the high speed 
required. The steering engines are connected with a drum 








working on the rudder head, which is again controlled by a 
patent hydraulic brake. 

The arrangements and fittings for the passengers will be of 
the most complete and luxurious kind. On the promenade 
deck aft is a large smoking-room, and forward, the library 
and special state-rooms, all panelled in hard wood. Above 
the promenade deck is a light permanent awning deck, on 
which are carried ten lifeboats and two collapsible boats, all 
fitted with patent lowering and disengaging gear. At the 
forward end of this deck are the captain’s quarters, chart 
room and wheel-house. On the upper deck is a large dining 
saloon with galleys and pantries attached, and on one side 
are some dozen special state-rooms, while on the other are 
the quarters of the officers and the engineers. Further aft 
is a steerage smoking-room and various other quarters. 

The remainder of the first and second-class passenger 
accommodation is upon the main deck, on which also pro- 
vision is made for 500 steerage passengers. The vessels are 
lighted throughout by electricity, and are thoroughly venti- 
lated by a series of electric fans, each 3ft. in diameter, and 
delivering about 400,000 cubic feet of air per hour. The 
vessels will carry, in addition to their large complement of 
passengers, about 4000 tons of tea, and are specially designed 
with side ports and side hatches arranged with a view to the 
speedy reception and delivery of cargo. 

It is expected that the first vessel will be launched early in 
August, and be ready to leave for her station on the Pacific 
about the end of October next. She will be followed at 
intervals of about two months by her sister ships. It is 
intended by the Canadian Pacific Railway Company to 
arrange “round the world” excursions when these vessels are 
completed—“ out”? by the Suez Canal to Vancouver vid 
China or Australia, across the Pacific, thence by rail “home,” 
either vid Quebec or New York. 








THE First AMERICAN TIN MILL.—An interesting account of the 
mill of the Glendale Tin Mining Co., the first tin mill established 
in the United States, and from which is now being put out the 
first fruits of the Dakota tin mines, is given in the Rapid City 
Republican. That paper states that the mill is located on Iron 
Creek, about twenty-two miles south-west of Rapid City, at the 
foot of the mountain in which the mines are situated. The mill 
proper measures 50ft. in width by 100ft. in depth, and is divided 
into three stories. Itis unique in plan, compact and convenient, well 
built in all particulars, and protected from all danger of fire, both bya 
system of water pipes and by having roofs, &c., covered by a thick 
asbestos coating. Either steam or water power may be used for run- 
ning the machinery. The steam equipment consists of two 100-horse 
power boilers, and a 100-horse power high-speed engine. The 
water-power equipment consists of a flume 20in. by 24in. in section, 
bringing the water from a dam on Iron Creek a mile and a quarter 
distant from the mill, giving a head 100ft. pressure at the wheel. 
About 500 miners’ inches of water are supplied to the turbine 
wheel, which was manufactured by Craig, Ridgeway, and Co., of 
Coatsville, Pa. The water-power will be used, except during short 
cold snaps in the winter, the engine being placed in the mill as 
reserve power in case of accidents. The ore is hoisted from the 
main shaft, and dumped first into an ore bin of 200 tons capacity, 
located high up the mountain over the mill. From this bin it is 
conveyed to the mill by a wire rope bucket tramway, the loads 
going down hill to the mill, hauling the empty buckets back to the 
mine. The ore buckets mechanically deliver their contents into a 
175-ton ore bin, above and back of the mill. The large lumps of 
ore are crushed, first by a Gates crusher, then through a 
drier to a set of Gates improved Cornish rolls ; thence elevated to 
a set of rotary sizing sieves. From the sieves the finer sizes are 
conveyed to a set of Paradox concentrating tables, and the coarser 
sizes to common Hartzjigs. The concentrates are, for the present, 
being shipped to Chicago to be smelted, but it is the intention of 
the company to erect at once a smelting plant in the hills. 
Assays and tests from the different workings give an average of 
over 3 per cent. metallic tin, while picked or specimen rock is often 
blasted out that will yeld over 30 per cent. of the white metal. 
With these large bodies of ore, and the excellent. facilities for 
mining cheaply, there is no question but that the present mill, 
with a capacity of crushing and concentrating 100 tons of ore per 
=~ of twenty-four hours, will soon be supplemented by a still 
arger mi). 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
correspondents.) 





of our 


THE LINDE REFRIGERATION SYSTEM. 


Srr,—As I invited correction of my views on this subject, if they 
were erroneous, I was glad to see that your correspondent 
“<W. F. R.” had taken up the subject where I had left it. Instead, 
however, of finding correction, I find the strongest corroboration of 
my doubts. I had said that the efficiency reported was over double 
that claimed by some other makers of ammonia refrigeration, and 
“W. F. R.” now admits “‘ that the quantity of ice actually made 
in ordinary working would be nothing approaching the amount 
stated—probably not one-half.” 

Every one knowing anything of the subject is aware that the 
whole cold of a refrigerating machine cannot be found in the ice 
produced. I, therefore, spoke of French makers claiming ‘‘ the 
equivalent of somany pounds of ice ;” this may be 10 of ice at 32 deg. 
from water at 62 deg. or 1730 negative units, or 1001b. of water 
cooled 17°3 degrees; the latter being, of course, the easiest to 
attain, as there is less thermal loss by radiation, conduction, Xc.; 
and I broadly questioned whether so much cooling efficiency could 
be secured, not whether so many pounds of ice could be produced. 
I founded my doubts on the basis of the conservation of energy, 
and your correspondent makes the astounding statement :—‘‘ That 
the quantity of heat put into the steam engine has no relation 
with the heat-abstracting power of the machine.” He might as 
= say that 1-horse power is as good as 100-horse power to produce 
cold. 


The function of every steam engine, gas engine, and hot-air 
engine is to convert heat contained in the vapour entering the 
cylinder into power evolved by the piston ; and it is a very good 
steam engine that converts 10 per cent. of this heat into power. 
Now we have got this power, for what do we employ it? We 
re-convert it into heat by compressing the ammonia vapour into 
liquid ammonia, which contains far less heat than its vapour, and 
this difference of heat is taken away by the water of the con- 
denser. The ammonia is allowed to expand into vapour and 
takes the requisite heat from the brine, thus cooling it. We have 
therefore a conversion and a re-conversion. Itis as if ‘‘ the con- 
verted collier” had been perverted and had gone back to the 
*‘hot and rebellious liquors” of his younger days. Although 
energy is as indestructible as matter, yet we are never able to 
convert any form of energy into another without practical loss 
arising from dissipation. The energy is not lost, but goes 
from the point where we want it to some other point where we 
want it not. It still occupies its place in the great storehouse of 
nature, but it is not to be found in that particular department 
where we require it. 

Since my former letter I have seen a statement that in Italy the 
Sulzer non-compound engine has developed one indicated horse-power 
from 17 }b. of steam. I should like to see this corroborated by 
experiments made by competent authorities in this country. Of 
course there is nothing impossible in it, but, up to this, no one has 
pointed out any case of an English simple-condensing engine 
giving so good a result. Roughly taking the temperature of the 
condenser at 102 deg., the total heat in 1lb. of steam at 100 Ib. 
pressure above the atmosphere is 1100 units; multiplying this by 
17 lb., we have 18,700 units; again multiplying this by 
Joule’s equivalent, 772, we get 14,436,400 foot-pounds. One horse- 
power being nearly 2,000,000 foot-pounds per hour, we find that 
a? or say 14 per cent. of the heat is converted into 
power—a remarkably high efficiency, if attained, for a non-com- 
pound engine. Your correspondent has not touched this point. 
He has, however, demonstrated clearly that he and I do not view 
the question from the same standpoint, and he should publish the 
details of the experiments which are said to prove the marvellous 
efficiency of the Linde machines. Denny Lane. 

72, South Mall, Cork, June 23rd. 


nearly 


Sm,—In regard to Mr. Denny Lane’s letter in THE ENGINEER 
of June 4th, we wish to state that a steam consumption of 17 Ib. or 
18 lb. per indicated horse-power is not at all uncommon with the 
single-cylinder condensing steam engines of Messrs. Sulzer Bros., 
and we believe that several makers in this country obtain equally 
good results. Such an engine is, however, not suitable for driving 
a screw propeller, and for use on board ship it becomes necessary 
to obtain the requisite degree of expansion of the steam in a dif- 
ferent and well-known manner. 

The trials at Munich were made by a jury of skilled and inde- 
pendent engineers, and we are glad to be able to state that the 
results of the experiments with the Linde machine show a remark- 
ably high efficiency. We hope soon to he in a position to publish 
the full details, but in the meantime we may state that for the 
coed case the figures given in your article are quite correct. 

/ith this class of machinery we prefer, for purposes of comparison, 
to deal with heat abstraction in the refrigerator, instead of intro- 
ducing the complications of the ice-making process. Besides 
which, the actual production of ice is dependent upon so many 
variable matters, that unless these were all accurately ascertained 
and noted, the figures would be worthless. Even then, unless the 
conditions were the same, it would be difficult to make an accurate 
comparison between the results obtained in various tests. 

For those who are interested in such matters, we may perhaps be 
allowed to state that the results of an independent trial of an ice- 
making plant on the Linde system, showed an actual ice production 
of no less than 26 tons per ton of coal, on an evaporation of 8 to 1. 
Some particulars of this trial were given in a paper read by the 
writer of this letter, before the Institution of Mechanical Engineers, 
in May, 1886. 

For the LINDE British REFRIGERATION Company, Lp., 
T. B. LicuTroor, Managing Director. 
Queen Victoria-street, London, June 25th. 


SUPPLYING MARINE BOILERS WITH FRESH WATER. 


Sir,—In THE ENGINEER of 23rd May last there is an article 
pointing out the necessity of supplying high-pressure boilers 
with fresh water to make up the loss that takes place at 
sea, advocating the use of evaporators, and giving the neces- 
sary requirements and precautions for their safe working. 
As we are the original patentees and introducers of the evaporator, 
you will no doubt grant we ought to know something about the 
matter. 

With regard to the means for admitting the sea water which is 
evaporated, you say, ‘‘ These ought to be automatic, and should be 
so arranged that if the feed valve leaks or gets set fast, the fact 
will be evident, and the valve easily liberated.” To a practical 
engineer this statement needs no comment; and you seem to take 
such an apparatus at its proper worth, for you further suggest 
that ‘‘there should not only be an automatic admission but an 
equally automatic emission.” 

In another portion we are told, “It is of the greatest importance 
in arranging make-up feed evaporators that the passage of water 
from the evaporating vessel into steam pipes, under any circum- 
stances, may be impossible, ordamage more or lessserious will result.” 
This is perfectly correct, but the amount of feed-water put in by a 
pump properly proportioned and constructed for the purpose is 
very small indeed, and there is no fear of this quantity doing any 
damage. In fact, it is only when using automatic feed of the kind 
described that the danger of water being carried over is really 
introduced, for with such a pump as we mention there is no chance 
of it getting over whatever. The real danger, however, lies in 
getting water over by the apparatus priming—a very serious matter. 
To overcome this we have conducted a series of experiments at a 
considerable outlay, and extending over some years; and it was 





not till we were thoroughly satisfied with the efficiency of our 
evaporator in this respect that we placed it in the market. Until 
we had found out the cause of the ingly table 
priming and its remedy, which is our patent, no trustworthy data 
existed of the efficiency of copper surfaces to transmit heat when 
evaporating water; and for such information on the subject of 
ractical evaporation, we beg to call your attention to the 
rd of Trade report on the experimental tests of our evapo- 
rators, in which Mr. F, W. Traill says:—‘‘The few data which 
hitherto existed on the subject of evaporating by means of steam 
within tubes vary so much that they cannot be applied with any 
sense of security, and the results of these carefully-made experi- 
ments are of considerable value and importance for purposes 
beyond that for which they were specially made, and will of 
great value to the staff and others.” We would also direct your 
notice to the paper ‘“‘On Evaporation,” by Mr. Charles Lang, con- 
tained in last year’s volume of the ‘‘ Transactions” of the Institute 
of Engineers and Shipbuilders in Scotland. 

In concluding, you say, ‘The experiment has been tried of 
taking the vapour into the low-pressure cylinder jacket in order to 
get a certain amount of work back for the heat expended. We 
have no definite information as to the result of this, but as a prac- 
tice it would appear to be open to objection that if the sea-feed 
connections are not thoroughly trustworthy, accidents may arise 
from overflow of water where steam or vapour alone should pass.” 
The term “jacket” is here used in an ambiguous sense, but from 
the context it appears that it is not the jacket that is meant but 
the receiver. We infer, therefore, that the low-pressure receiver 
is meant, and on the result of taking the vapour there, we can 
supply you with definite information, as this is the system patented 
and practised by us. 

The effect of taking steam from the intermediate receiver to 
evaporate water and putting the evaporated steam into the low- 
pressure receiver, compared with taking the steam direct and put- 
ting it into the condenser, is, that three times the amount of fresh 
water is supplied for the expenditure of a given amount of fuel ; 
or, stated differently, three times more fresh water is produced 
for an equal expenditure of steam by our system than by that of 
taking boiler steam and evaporating to condenser direct. The 
large number already supplied, and the growing demand for our 
evaporators on this system, are such that it cannot now, in truth, 
be termed an experiment, and the opinions of the leading ship- 
owners and engineers amply testify to the success of our method, 

Holm Foundry, Cathcart, Glasgow, G. AND J. WEIR. 

June 20th. 











ON SEAMLESS TUBES. 

In 1887, in our issue of the 11th November, we called attention 
to the Mannesmann process, which was then first introduced to 
public notice, and gave diagrams illustrative of the manner in 
which the seamless tubes manufactured by means of this process 
were produced from solid bars. Since that time the process has 
been fully developed on the Continent, where five works are 
engaged in the manufacture in different parts of Germany and 
Austria, and what were formerly known as the Landore Steel 
Works, near Swansea, have been taken over by the Mannesmann 
Tube Company to carry out the process in this country. At a 
recent meeting of the Society of Arts, presided over by Sir 
Frederick Bramwell, Bart., F.R.S., Mr. J. G. Gordon brought 
forward a paper on ‘‘ The Mannesmann Process for Making Seam- 
less Tubes,” which was well received and fully discussed. In this 
he referred to the present condition of the manufacture, and 
brought forward several exhibits of tubes of all sizes and tables of 
tests and strength. On the present occasion we shall refer only to 
the manufactured article, without making further reference to the 
process of manufacture than is contained in the following quota- 
tion from a paper read by Mr. Frederick Siemens at a meeting of 
the British Association at Bath in 1888:—‘‘ The tube is made thus: 
A bar is placed between the conoidal rolls at the part where their 
diameter being least, the speed at which they move to make a 
revolution is also least. The rolls seize the bar and draw it into 
contact with parts of the cones which move more and more rapidly, 
though, owing to the way in which the rolls are set, the space left 
between them for the passage of the bar decreasesslightly. Slight, 
however, as is this decrease in the space between the rolls, a certain 
amount of material has to be shifted. The action of the rolls md 
vents this material from being taken from the outside of the bar, 
and consequently it is drawn from the interior; hence the tube. 
Soon after entering the rolls a small central fracture is formed, 
which widens out to a hollow space as the increased stretch is 
made to take effect in an increased twist acted on from the surface. 
The increasing twist of the fibre of the bar while passing through 
the rolls, and the peculiar relation kept up between longitudinal 
and turning action, is the characteristic of the Mannesmann tube- 
rolling machine, and this action it is that enables it to make a tube 
from a solid bar or ingot.” These rolls revolve at about 200 to 300 
revolutions per minute, and by their action on the hot and there- 
fore plastic steel, stretch it, and make a hollow in the centre. 

One of the most interesting exhibits was a hollow bar, 
with reference to which we read:—Before being passed through 
the Mannesmann rolls the ends of this bar were slightly drawn 
down under the hammer, so that for about an inch and a-half at 
both ends its diameter was decreased, so that the rolls could not 
act on them. After being passed through the rolls the bar was 
broken in the middle, and a tube had been formed from the solid 
bar along all that part of its length on which the rolls acted, while 
both ends remained solid. A hollow produced thus in a massive 
steel bar should be a perfect vacuum. In order to test this, 
Messrs. Mannesmann sent several such tubes with closed ends to 
Professor Finke, in Berlin, who devised a most ingenious apparatus 
for testing both the pressure in the interior of the tube, and also 
the chemical composition of the gases, if any, contained therein. 
As the average result of several experiments, he found that the 
pressure in the tube was as nearly as = one-tenth of an atmo- 
sphere, and that the gas which the hollow contained consisted of 
99 per cent. of hydrogen, and he considers it most probable that 
the other 1 per cent. was nitrogen. 

The power required to produce the tubes is very large, something 
like from 2000 to 10,000-horse power, according to the dimensions 
of the tube. If a steam engine of this power had to be provided 
for each rolling mill, the plant would, of course, become extremely 
costly, but, luckily, this great power is only required for a short time ; 
thirty to forty-five seconds suffice to convert a bar 10ft. to 12ft. long 
and 4in, in diameter into a tube, and then some time elapses while 
the next bar is brought up, adjusted in the guides, and the finished 
tube removed. During this time energy is accumulated in the 
fly-wheel, and by this means a comparatively small steam engine 
of about 1200-horse power is quite sufficient to do the work. 
The fly-wheel differs materially in construction from those ordi- 
narily in use, and was designed by Messrs. Mannesmann to guard 
against the terrible danger of bursting, to which accident cast iron 
fly-wheels are only too subject when worked at a high speed. This 
wheel consists of a cast iron hub, to which are er bolted two 
discs cf steel plates of about 20ft. in diameter; round the periphery 
of the wheel thus formed about 70 tons of No. 5 gauge wire are 
wound under a tension of about 501b., thus binding the whole 
securely together. There can be no comparison between the 
resistance to centrifugal force of a wheel so constructed and that 
offered to this force by a cast iron one. This fly-wheel, of 20ft. in 
diameter, and weighing 70 tons, revolves 240 times per minute; 
therefore the periphery of the wheel has a speed of 2°85 miles per 
minute, or nearly three times the s of the Flying Dutchman. 
This fly-wheel works on the main shaft from which the tube mill is 
driven by means of helical-toothed steel wheels. 

One of the many distinctive features of the Mannesmann process 
is the accuracy required in the adjustment of the rolls. Hitherto 
even such delicate work as rolling fine wire rods, and thin sheets 





NS 
for tinning and stamping, has been accomplished b ; 
comparatively speaking, of the roughest Gecerigtlen’ mene 
skill of the rollerman and roll turner had to make up for the 
inaccurate fitting and adjustment of therolls. But in the Mann . 
mann mills every part is as carefully and accurately titted as in P! 
locomotive or marine engine, and the screws and ‘balances are : 
designed as to enable the foreman roller to adjust the rolls to 


in. 

Witter the tubes have been rolled it is generall 
cut screws on the ends, as this is the usual way of connect- 
ing steel and wrought iron tubes together, for making the; 
into gas or water mains, and other similar purposes, Thera 
are twelve screwing machines at Landore; they are made to 
cut screws on tubes of any diameter, from 2in, up to 1in. 
The screws cut by these machines are known as the American 
tapered thread screws. To make these the machines, instead of 
cutting the screw to a uniform depth, begin by making a deep cut 
which slightly diminishes with every turn, so that the end of the 
tube becomes slightly conical. This is an improvement on the 
ordinary straight thread, as every turn makes the socket fit tighter 
on to the tube, while when it is wanted to unscrew the tube it is 
more easily released, The following tables give the results of 
experiments on tubes under compression. The first and second 
series are Mannesmann tubes, the third are lap-welded wrought 
iron tubes, which have been tested by way of comparison :— 


TABLE I.—Steel Tubes. 


External diameter of the tubes before turning 
Length over RR an as “Se es ce ee 
Length between shoulders 


| External | Internal | Thick- 
| diameter. diameter.| ness. 


Y necessary to 


4hin. 
. Ift. Shin. 
in, 





| Ultimate | 
Area. | strength. | 





: 4g | Square tons per Nore.—The test- 

inches | inches | inches | sq. in. | ing machine a 
"45 : “04: *622 20°9 =| not strong 

“939 25°53 | enough to have 

1315 | T°7 any effect on 

1°666 tube D. 


} 
inches 
| 





A strip cut parallel to the axis of a tube, similar to those used in 
the above tests, gave the following results when tested :—Breaking 
strain per square inch, 35 tons; elongation in 8in., 25 per cent,. 
contraction of area, 54°2 per cent. 


TABLE I1.—Steel Tubes. 


External diameter before turning 
Length overall... .. .. .. .. 
Length between shoulders .. 


External | Internal | Thick- 
diameter.| diameter.| ness. | 


Shin. 
lft. Shin, 
Win. 





. Ultimate 
Area. strength. 





tons per 
sq. in. 
18°6 
“6ll 25°3 
“871 28 
1°10 34°9 


: square 
inches | inches 
"055 | *600 

06 | 

“085 
13 


inches 
83°2 
3°18 
3°19 
3°03 


| inches 


B, C, and D of 
this set failed 
without fracture 





A strip cut parallel to the axis of a tube, similar to those used 
in the above tests, gave the following results when tested in ten- 
sion :—Breaking strain per square inch, 37 tons; elongation, 20 per 
cent, in 8in.; contraction of area, 42°5 per cent, 

TaBL_E II].—Wrought Iron Tubes. 
External diameter of tubes before turning 
Length overall... .. .. «. oe 
Length between shoulders .. 
| External Internal | Thick- 
, diameter. diameter.) ness. 


Sjin. 
lft. 5din. 
Win. 


| Ultimate 
} Area. strength, 
1 





square 
inches 
“399 
*802 
l'l4 
1°38 


tons per 
sq. in. 
17°54 
18°08 
19°98 


20°9 


inches 
"035 | 

07 

10 | 


12 


inches 
3°55 
3°36 
3°53 
3°54 


inches 
|} 3°63 
B | 37 
C | 3-78 
D | 3-78 


Of course, it requires a larger series of tests than these to be 
able to deduce many definite conclusions from them, but they go 
to show that under compression these tubes stand better than the 
welded tubes, and that when they give way they do not break, but 
only bend; even when they are completely crumpled up they do 
not burst or crack. The tests under compression were made to 
show the value of the Mannesmann tubes for use in all sorts of 
engineering construction, and the results are satisfactory as far as 
they go, At the company’s works there are at present no means 
for testing long lengths of tubes under compression, but the com- 
pany hopes svon to have such tests made for it. What mainly 
distinguishes the tubes made by the Mannesmann process from all 
weldless tubes hitherto made is, first, that they are made from 
bars of solid steel or other metal—such as copper, bronze, delta 
metal, aluminium, or lead—into tubes without any preliminary 
boring of the material; and, secondly, that the fibre of the metal 
runs spirally round the tube when made. In all other processes 
for nt ve weldless or seamless tubes the material is either cast in 
the form of a cylindrical ingot with a hole down its centre, or the 
metal, after having been cast, forged, or rolled into the form of a 
cylinder, has a hole bored —- its centre. The hollow cylinder, 
whether cast or bored, is then drawn through a series of gradually 
diminishing dies, and over an appropriately ~~ mandril, on a 
draw-bench similar to those employed in wire drawing. This, of 
course, necessitates frequent annealing of the material, as other- 
wise it would soon become brittle. These successive drawings tend 
to produce a longitudinal fibre in the metal, just as the ordinary 
rolling of iron and steel bars and strips does, and such a longi- 
tudinal fibre necessarily tends to make the tube weaker, especially 
as regards internal pressure, than the Mannesmann tubes with a 
spiral fibre, the quality of the metal and all other conditions bein, 
the same in both tubes. That a spiral fibre has long begn regard 
as a source of strength is shown by the method adopted by gun- 
smiths for making guns of good quality. As is well known, these 
are made by welding together the best quality of scrap iron, such 
as horseshoe nails. These are carefully made into small rectan- 
gular rods, which are then coiled round a mandril and welded 
together, thus forming a spiral fibre. A collection showing this 

rocess in all its stages, from the packet of scrap iron to the 

nished gun barrel, is exhibited in the Museum of Practical 
Geology, Jermyn-street. On a large scale this process is used by 
Lord Armstrong for making the wrought iron coils for his cele- 
brated guns. 

For purposes of comparison, two small bottles, made out of a 
Mannesmann tube and a lap-welded boiler tube respectively, were 
experimented on. These have been filled with boiled water, and 
placed in a freezing mixture. The expansion which takes place on 
the solidification of water to ice exerted sufficient force to burst 
the lap-welded tube, but the Mannesmann tube withstood this 

eat pressure. Another Mannesmann tube, lin. in internal 
Tientin, and about in. in thickness, was subjected to an 
internal pressure of 3 tons 15 cwt. to the square inch, at Messrs. 
Siemens Brothers’ works at Charlton, when the leather washer 
closing one of the ends gave way. When taken out the tube was 
distinctly warm to the touch, but otherwise exactly the same as 
before the test was applied. This pressure of 3 tons 15 cwt. per 
square inch is equal to a tensile strain on the metal of over 70 tons 
per square inch. The power of resistii "anal interna] pressure 
makes the tubes particularly well adap ‘or vessels made to con- 
tain gases at high pressures, such as oxygen and carbonic acid, 
which are now being largely used in the arts, and it may also serve 
to extend the use of compressed air—a subject to which Sir 
Frederick Bramwell has devoted much attention. 

At the Austrian Mannesmann Works, at Komotan, more than 
600 tons, or twenty-five miles of 4in, and 3in, tubes about jin. 
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1. have been tested to a pressure of 2000 1b. per square inch, 
ry] by Mr. E. Woods, inspector, These tubes have been 
- t fo Chili; they are intended for a high-pressure water main 
a nmping water up to the rainless nitrate deposits. But the 
anes test which the Mannesmann tube can possibly be subjected 
- js the process of manufacture itself. If the metal is homogene- 
us throughout, and well melted, well rolled, and carefully 
heated it makes a perfect tube, or, at any rate, a near 

roach to it; but if there is any flaw in the bar, or if the furnace 
on has been careless in the heating, then the Mannesmann rolls 
reject that bar, by refusing to make a tube of it, more sternly than 
v4 severest human inspector would. This process is, in fact, so 
far as regards what is led humouring the metal to the ordinar 
rolling process, what the tilt hammer is to the late Mr. Nasmyth’s 
steam hammer, so that every tube made by this process comes into 
the world ready tested. As to the uses to which the tubes can be 
nut, they can be used for all eee for which tubes are now 
me for water pipes, especially where water has to be carried 
long ‘distances at high pressure, they are already being largely 

lied. 
Ph able 1V. shows the comparative weights per foot and per mile 
of cast iron pipes and Mannesmann tubes. It is obvious that 


TABLE IV. 














Cast iron pipes. Steel tubes. 
Internal | Weight | Weight Internal | Weight Weight 
diameter. per foot. | per mile, | diameter.| per foot. | per mile, 
tons Tbs. tons 
8 81°8 3 62 14°6 
4 43°8 4 82 19°8 
H 58°4 5 10°1 23°8 
6 73°38 6 12°1 28 
- 87°9 7 141 83°2 
8 106-0 8 16°0 777 
9 124°7 9 18°0 42°4 
10 146-1 10 20°0 47°1 
12 756 12 25°0 68°6 
18 330°0 18 46°8 110°1 








wherever such pipes have to be beep: ay long distances from 
the place of manufacture to the place where they are to be used, 
what a great advantage the saving in the weight to be carried will 
be, more especially in cases like in South Africa and Australia, 
where railway transport is not often available. Further, their 
lightness and the greater lengths to which they can be made, will 
effect a large saving in the cost of labour in laying them down and 
in the cost of the joints, both of which form a serious item in the 
cost of any pipe line. What has been said of water applies equally 
to petroleum and to gas and steam. 

Another advantage claimed forthe Mannesmann tubes, for the pur- 
poses alluded to, is that they are ao’ of resisting much higher 
internal pressure in comparison to the thickness of their shells, or, 
in other words, of their weight per foot. While cast iron pipes 
will hardly stand more than 200]b. per square inch, and welded 
tubes are not as a rule safe above {ooo 1b. per square inch, the 
Mannesmann easily withstand 20001b. per square inch. The 
length up to which these tubes can be easily made was shown by 
a coil made of a tube 3in. in internal diameter, and about jin. 
thick by 70ft. long, which weighed about 64cwt. Hollow axles 
for railway and other wagons, especially for field-gun carriages 
and ammunition and other wagons, hollow shafts and poles for 
carriages, can be readily made from these tubes, as well as gun 
barrels and gun tubes, and shells. The Prussian Government have 
already given the German Mannesmann works large orders for 
military stores of various kinds, or, rather, for the tubes from 
which to make them ; for instance, the lances with which the whole 
of the German cavalry are about to be armed are to be made of 
Mannesmann tubes, and are already in course of manufacture. 
Three of them were exhibited among a group of Mannesmann 
tubes recently shown at Berlin, when Professor Reuleaux read a 
paper on the subject of the tubes before the Berlin Society of 
Engineers, which will doubtless be published ere long. 

Messrs. Reinhard and Max Mannesmann, the inventors of the 
process, are the sons of Mr. Reinhard Mannesmann, file and steel 
manufacturer in Remsheid, which has for centuries been, in con- 
junction with the neighbouring town of Solingen, what Sheffield 
and Birmingham are to England. 

More than thirty years Mr. Mannesmann, sen., tried to 
manufacture steel rifle barrels by rolling down carefully cast hollow 
steel ingots; he did not succeed in getting sufficiently uniform 
results to proceed further than the experimental stage; but when 
his two eldest sons left the university he told them of his experi- 
ments; they took them up, and, after years of hard work, suc- 
ceeded in constructing the machines and devising the process 
which now bears their name. 

In conclusion, the author expressed his indebtedness to Mr. 
Charles M nn, the ger, and Mr. Pfau, the chief engi- 
neer at Landore, for the trouble they have taken in making the 
beautiful collection of samples brought before the meeting ; and 
also his thanks to Mr. Mostyn Clarke, who had carried out the 
greater part of the tests at the test-house at Landore, of which he 
has the superintendence. 

Sir Frederick Bramwell, in opening the discussion of the paper, 
referred to the importance of the subject, and spoke of the method 
employed as about as extraordinary a one of arriving at the desired 
product as could well be imagined. The result of putting a solid 
circular bar of steel in between a pair of skew rolls was to cause it 
to change itself into a tube. The most striking specimen, and one 
which made it clear that no perforation by a mandril was needed, 
was the tube that was made out of a solid bar of which the two 
ends were somewhat reduced, so that the rolls did not operate 
upon them, and, therefore, there was formed in the bar itself a 
concealed tube with closed ends. That appeared to be an extra- 
ordinary illustration of the working of the process, It was obvious 
to his mind that one could succeed in making a tube which for 
such purposes as the storage of gases was absolutely faultless, as 
there was no joint in it from beginning to end. He thought they 
ought to be glad that the manufacture had been established on so 
large a ‘scale, and one could only wish it every success. Mr. 
A. B. W. Kennedy, F.R.S., could not conceive any process more 
puzzling than the manufacture of a hollow tube from a solid bar, 
and it had been a great pleasure to him to hear the description of 
& process of such extraordinary difficulty brought to such a high 
state of practical perfection. The results of the tests were 
extremely good, taking into consideration the extreme thinness of 
the tubes operated upon, and the fact that the internal tube was 
by no means accurately finished in any way. The outside might 
be turned down, but the inside must be irregular, all of which 
irregularities would tend to weaken the tube; but in spite of this 
they had stood the test of compression. Mr. Alexander Siemens 
said it was evident that the tubes would lend themselves to a 
number of pu ; and as he understood they could be produced 
more cheaply than tubes ja. the ordinary way, he thought there 
was a great future before them. He quite agreed with the 
remarks made by the chairman that the process was a most extra- 
ordinary one, 

. In conclusion, the chairman proposed a hearty vote of thanks to 
Mr. Gordon for his interesting and instructive paper, which was 
carried unanimously, 











THE CITY OF PARIS ACCIDENT. 


p THE City of Paris inquiry was resumed on the 19th inst. The 
ro was constituted as before, and the Board of Trade handed 
pera a list of questions on which they desired the Court’s 
: Mr, Geo, Hepburn, a naval architect and engineer of twenty-four 
Years’ experience, stated that the ship was in every way fit for the 








passenger trade, being as fine a ship for the purpose as he had ever 
seen. The structure showed no indications of safety having been 
sacrificed to speed. He considered cast steel was equal to any 
other material for columns. The City of Paris did not show the 
slightest signs of strain in any part, and no ordinary ship could 
have remained afloat after such an accident as she experienced. 
In his opinion there was nothing unsuitable in the hull of the ship 
for its purpose. The material used in the ship was all of good 
quality, and the engines were a very fine pair. He had examined 
the remains of the liner, and in his opinion, it was made of good 
material. It was not usual to put a governor on a marine engine, 
except in bad weather to prevent racing, and he did not think the 
governor would have been effectual in this catastrophe. 

Mr. B. Martell, chief shi aera of Lloyd’s Registry—examined 
by Mr. Baden Powell—said he made himself entirely acquainted 
with the construction of the City of Paris, and his opinion was that 
nothing had been sacrificed to speed. The vessel was built to 
realise great speed, and in order to provide for this the ship was 
made mp acne strong. The City of Paris was the finest ship he 
had even seen, Nothing short of an ironclad-built ship could have 
stood the wreck of the machinery which occurred. He did not 
think an extra outside bearing would have prevented the accident. 
He had no theory as to the wearing down of the bush. 

Mr. John H. Biles, manager of the Southampton Naval Works, 
said he had a great deal to do with the designing of the vessel. 
He had never had to do with the building of a finer ship. Lloyd’s 
had no ordinary requirements for a vessel of this extraordinary 
size, and she had to be specially considered by the merits of her 
ease. No sacrifice was made of safety to speed; in fact, the ship 
having such fine lines, greater strength was put in. The bush was 
of a usual kind, and quite as good as any that could be used. 
Assuming the engine-room bulkhead had gone, and the boiler-room 
had filled with water, the nex would most certainly have floated 
safely. That would have only increased her draught about 14in. 
Taking the balance of advantages and disadvantages, he thought 
it was quite a desirable thing not to have masts and sails in twin- 


screw ships. 

Mr. Edmund Taylcr, partner in the firm of Messrs. Richardson, 
Spence, and Co., managing agents of the Inman and International 
Steamship Company, examined by Sir Walter Phillimore, put in 
the American certificate of inspection, which stated that the City 
of Paris had been passed according to the rules and regulations of 
the United States of America. The reputation of the builders was 
of the highest character, and, as far as he was able to judge of it, 
he was most unquestionably satisfied with their work. The ship 
was built to satisfy Lloyd’s, the Admiralty, the English Board of 
Trade, and the American authorities, and she was to be built of 
the best quality of material, and particularly for safety. There 
was no question of haste or outlay in adopting one method of 
fitting the lignum vit in the bush rather than another. 

Sir Frederick Bramwell said he conducted the experiments 
which led to the introduction of screws like those of the City of 
Paris in the Navy, and they were now universally adopted. He 
was one of the two civil members of the Ordnance Committee, 
which deals with questions of steel in as varied a form as they 
were dealt with anywhere. Having examined the City of Paris, he 
would speak more particularly of her machinery, leaving the hull 
to Sir Edward Reed’s evidence. He—Sir Frederick—had not been 
able to detect any instance in which there was the slightest appear- 
ance of the sacrifice of safety to speed. He did not believe it 
existed. Cast steel was a proper material to apply to the bed- 
plate of the engine. There were only two metals applicable 
to the purpose—the one was cast iron, the other cast steel. The 
latter was the more expensive and better of the two. The usual 
material for columns was cast iron, but cast steel was superior for 
both purposes. He had given very much attention to the question 
of the support of the outboard shaft, and he believed that the 
construction adopted was thoroughly efficient. He thought the 
alternative construction he had heard suggested by one of the 
assessors would have been not only useless, but to a certain extent 
dangerous. The weight on the after bearing was twenty-five or 
twenty-six tons. Even taking only half of the width of the stern 
bearing as helping to carry the weight, they would find it came 
to no more than 801b. per inch on the lignum vite. In his judg- 
ment, the load, although not absolutely balanced on that bearing, 
was very fairly balanced, and there was nothing in the appearance 
of the fractured shaft to indicate the want of a middle bearing. 
In support of his opinion that the present construction of the out- 
board shaft was sufficient, there was the fact that the port shaft of 
the City of Paris, and both shafts of the City of New York, had 
given no trouble. Nothing had equalled lignum vite bearings. 
As soon as the shaft was fractured the engine would race. As to 
the speed, it would not be extravagant to suggest that they would 
revolve at four times their normal pace. ‘Taking their normal 
pace at 80 revolutions, the racing speed would give 320 revolutions. 
Assuming that—and he thought it was a moderate calculation—it 
was very clear why the low-pressure engine went to pieces. In 
order to put moving parts in motion at that pace, it would be 
necessary to apply eighty-five times the weight of the parts, say, 
800 tons, alternating upwards and downwards many times in a 
second, The enormous strain of 800 tons he believed it was which 
caused the breaking of the nuts or bolts or caps, and the caps 
being broken, the whole thing would go. He could not say 
to what to attribute the wearing down of the shaft. It was 
something abnormal—but what he did not know. He 
should think, however, whatever the cause was, that it was 
done in a very short time. He did not think that it would be 
caused by the shaft being slightly out of truth. He did not pre- 
tend to offer a thecry as to the wearing down. Replying to one of 
the assessors, he thought an intermediate bearing would be useless 
—probably mischievous. 

ir. Pickford, on behalf of the builders, said he had witnesses 
to call who would speak to the good quality of the materials used 
and of the workmanship. He had also shipbuilders of standing to 
speak as to the sufficiency of the bulkheads, and also several other 
eminent experts who would give evidence similar to that of Sir 
Edward Reed and Sir Frederick Bramwell and others, and he 
asked the Court if they needed more evidence on these points. 

Mr. Raffles said they were quite satisfied with the evidence 
brought before them on these points, and did not think it was 
necessary for Mr. Pickford to call witnesses. 

Sir Walter Phillimore, Q.C., on behalf of the owners, then 
addressed the Court. He said he could not disguise from them 
that it was a great satisfaction to him that this ship, the remark- 
able nature of whose accident had naturally made her the subject 
of so much attention at the hands of the public, and of the 
scientific world, whose case was being inquired into by so com- 
petent a tribunal, assisted by such eminent experts on all sides as 
had been called, had come out of the inquiry, as it seemed to him, 
so uninjured, so unharmed, and its reputation intact. With 
regard to the general character of the ship, he would say that she 
had been built not only with every regard to comfort and luxury, 
but with every regard to the satety of the passengers, as well as to 
the speed with which they were to be conveyed across the Atlantic. 
There was a power: which he thought the Court would have no 
difficulty in deciding. They had the evidence, not only of all 
those gentlemen who superintended her construction and who were 
bound to see that a ship of this kind was rendered _ perfectly safe— 
Lloyd’s surveyor and the surveyors of the Board of Trade—but 
they had before them other eminent gentlemen, Mr. Samson giving 
evidence on behalf of the Board of Trade, Sir Edward Reed, Sir 
Frederick Bramwell, Mr. Hepburn, and Mr. Martell, all giving 
evidence that in their opinion this ship was satisfactory in every 
respect. She had gone through an accident which, he begged leave 
to say, very few steamships would have gone through and sur- 
vived. It was a creditable thing to modern science that the ship 
should have passed through the accident, and floated practically 
uninjured, and been towed into Queenstown Harbour with only 
lft. 2in. mean draught more than when she left New York. The 
fancy and imagination of newspaper correspondents had played a 





part in this matter. The public had been informed that a 
piece of the wreck went through the side of the ship, and some 
went so far as to say that the cylinder had gone through thebottom. 
Nothing of the kind, however, happened. Pieces of machinery 
flew about the engine-room in all directions, but the only mischief 
they did was to the fore and aft bulkhead, the outside of the ship 
being uninjured. The Board of Trade had rightly asked the Court 
to consider whether cast steel was a proper and suitable material 
for columns. Cast steel had been largely adopted in the Royal 
Navy because it was the best material for the purpose, and now it 
was being used in these very large ships, which ranked really with 
the Royal Navy. Counsel then went through the evidence in 
detail, and submitted that there was no reason to suggest that the 
ship was not built upon the very best shipbuilding principles. The 
Court could have no doubt that every means were taken to make 
the liner of the bush as effective as it could be; and that 
despite every precaution liners would occasionally burst, 
sometimes immediately and sometimes after considerable 
intervals of working. If the Court could find anything which 
was certain, which was not hypothetical, with regard to the cause 
of the accident, they would confer a boon upon all screw naviga- 
tion, because any mischief that might have been occasioned to the 
City of Paris was common to every screw steamer that travelled 
the seas. As to whether the bulkheads were amply substantial, 
the evidence was overwhelming on that point. Had it not been 
for the filling of both engine-rooms, the City of Paris would easily 
have continued her voyage with her port engines. It was impro- 
bable that both engine-rooms would be disabled, and to insist upon 
sufficient sail that would give her sailing powers would be to pro- 
vide for a case that might never occur again. In conclusion he 
thought the Court would admit that at any rate this ship was 
equal to the science of the age, aud that neither the shipowners 
nor shipbuilders were to be held in any sense responsible for having 
sent to sea a ship on which they had not lavished the greatest care 
and attention for the lives and safety of those who were on board. 

Mr. Pickford briefly addressed the Court on behalf of the 
builders, after which Mr. Mansel Jones summed up the evidence 
for the Board of Trade. ; 

The official inquiry was concluded on the 24th inst., when judg- 
ment was given as follows :—‘‘ Weare of opinion that full provision 
was made to ensure her safety as an ocean-going steamer, and that 
the safety of the vessel was not sacrificed to speed. We consider 
cast steel to bea proper and suitable material to be employed gene- 
rally in the construction of various parts of the engines that have 
been hitherto usually made of cast iron. The propeller shafts, 
both inboard and outboard, appear to have been sufficiently 
supported ; those of the port engine, similarly supported, show- 
ing little or no signs of wearing down. The after-bracket 
is properly constructed, and is of sufficient strength for the shafting 
and propeller it has to support. The bushes in the stern tubes and 
after brackets are of suitable material, and the method of con- 
struction is one much used by Clyde and other engineers with 
satisfactory results. The linings of the casings were of suitable 
material, and evidence proves they were properly constructed and 
fitted to the ship. ‘The cylinders, piston-rods, connecting-rods, 
and other parts of the machinery were of suitable materials and 
were properly constructed. The materials were tested in the 
usual manner to the satisfaction of the Board of Trade and Lloyd’s. 
Governors were provided for controlling the engines in a seaway, 
and if they had been connected at the time of the accident they 
could not have affected the results. 

‘Bulkheads were properly constructed, and, from our personal 
inspection, as well as from the evidence, we are of opinion that 
they were sufficiently strong without shoring or cargo to stand 
any pressure they could be subjected to, assuming any two of the 
large compartments were flooded at the same time, in any state of 
the weather. The longitudial bulkhead between the engine-rooms 
is of sufficient strength and carried sufficiently high. It is desirable 
that there should be a door in it, and this door should be placed 
as high in the bulkhead as is consistent with the purposes for 
which it was required, as was the casein thisinstance. Weconsider 
the sail power sufficient. The cracks in the cast steel columnsin our 
opinion were caused by contraction in cooling, and were repaired 
by steel plates in a very efficient and workmanlike manner. It is not 
possible to discover by observation when the engines were running 
at sea that the after-bearing of the propeller shaft had worn down. 
We are of opinion that the primary cause of the casualty was 
the extraordinary wearing down of the ring in the bracket which 
supported the extreme end of the propeller shaft, by which the 
end had dropped from its proper position about 7in., thus pro- 
ducing a bending effort on the shaft at its forward support co- 
existent with each revolution of the engine. This probably pro- 
duced a rupture of the external surfaces, gradually extending 
inward, and finally a total fracture; the engines thus relieved 
from all resistance beyond the friction of their own moving parts, 
would almost instantaneously acquire great velocity, probably 
sufficient to stretch the various connections until there was no 
clearance between the piston and cylinder cover of the low-pres- 
sure engine. The cover was struck by the piston and broken off, 
the piston probably broken up in the act, the cylinder torn 
asunder, the condenser seriously broken, and the destruction of 
the various other parts rapidly accomplished. 

“The wearing down of the after bearing was of an abnormal 
character, and of infrequent occurrence. Generally it may be said 
to have been attributed to one of two causes, one being that the 
gun-metal casing of the shaft, had burst; the other, that ashes 
had got into the bearing But there is no steamship running 
whose outer shaft-bearings are not subject to like conditions. The 
cause of the water finding its way into the engine-room and other 
compartments was that a large portion of the low-pressure cylin- 
der fell or was driven against the condenser, tearing away and 
thereby opening a large communication with the sea, through 
which the water rushed with such volume that before any of the 
inlets could be closed, they become covered with water and out of 
reach. The water passed into the dynamo-room and port engine- 
room through the injured bulkheads broken by the ruptured 
machinery, and into compartments 11 and 12 by serious injury to 
the valve-boxin the engine-room controlling the pipescommunicating 
with those compartments. t f 

‘<It will be readily understood that after the practically unanimous 
testimony of the eminent authorities of the Board of Trade and 
Lloyd's surveyors, and various experts who have been called during 
this inquiry as to strength, completeness, and efficiency in all 
respects of this ship, for the service for which she was specially 
designed and constructed, the Court does not consider itself in a 
position to offer many suggestions or observations thereon. We 
may observe that during'the course of this inquiry we had evidence 
that even if some of the forward compartments of this ship had 
been filled with water in addition to those already filled, she would 
still have had a fair amount of freeboard, and would have been 
able to float under the circumstances. Her mean draught on 
reaching Queenstown being only 8in. or 9in. more than when she 
left New York, we are of opinion that, having regard to the trying 
ordeal through which she passed, she has proved herself to be one 
of the finest and safest vessels in the mercantile marine. : 

“The Court suggest as points worthy of the consideration of 
naval architects and marine engineers, and not as intended to 
make any comments of an adverse character on the City of Paris, 
the provision or invention of a governor that would control marine 
engines in case of similar breaks-down, the desirability of isolating 
each watertight compartment as far as possible from the others, 
and the improvement of supports of outboard bearings and of long 
propeller shafts. The Court desire to refer te the admirable 
manner in which the captain, officers, and chief engineer and crew 
eenerally conducted themselves in the trying position in which 
they were placed after this casualty, the Court being of opinion 
that the calmness and confidence exhibited by the passengers was 
in a great measure due to this. The Court further desire to say 
that during the inquiry they have received every possible assistance 
from all parties to enable them to arrive at a just conclusion. 


iS ES AALAND AE LR LE I A OT I TNA AIEEE SSA 


> Sa Daren ain Renin tt 





sh aA aa A ici Ati SS oe sR 
pe = 


JUNE 27, 1890, 


THE ENGINEER. 








” 
Wily, i 


wae LT Miz 
Pn a fe Nly  k 
4, Hh Wii Yili, Ni / ph 1); dl 


OM laa yy 
ul Ty gM ao 27 
a ie Mae 


3 
LUM whiny 3 
TUM / 


aU Miia, 


Wy . 


‘ om YY 
k, Me 46% W My) , 
Le 


by le 
LOM D 


WM, ta 




















‘SUAANIONG “AD 


‘AMNUAA DAV I— 


(‘pIG 26nd aa8 wondiwosap 407) 


‘ISNI ‘WW ‘NOOVAG ‘d ‘D) ‘UW GNV AW'ISHMVH SYWOH 


WVd AUNOSVNAW DHE 

















June 27, 1890. 


THE ENGINEER. 


519 








a 
FOREIGN AGENTS FORTHE SALE OF THE ENGINEER 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Grro.p and Co., 

LEIPSIC.—A. Twrermever, Bookseller, 

NEW YORK.—IwrernationaL News Company, 83 and 85, 
Duane-street. 





PUBLISHER'S NOTICE. 
FORTH BRIDGE, 
*,* Rolled copies (suitable for framing) of the Four-page Engraving 
oe EN at, can Shad pric ee ad fe. ieee 


— 





CONTENTS. 


Tae Enormeer, June 27th, 1890. PAGE 
INERTIA STRESSES, AS EXEMPLIFIED IN THE ENGINES OF THE CITY 
OV PARIG .. «+ ce ee oe ae oe oe oe oe oe oo oe -. 509 
Tuy THERMO-DYNAMICS OF THE AUTOMATIC VacuUUM BRAKE. No, I. 
(Illustrated. ) ai. ed 4 ihc Es AN. 08" ten. On 6 00.540 aes cane 


Exectric WELDING ‘ ae ee: 


Tue Great TOWER FoR Lonpon. | emerane, * vel eelcjee: ea Fen 
Raitway MATTERS—NOTES AND MEMORANDA—MISCELLANEA .. .. 518 
LiverrooL WaTeR Souppty, Masonry Dam. (Illustrated.).. .. .. 514 
A SYNDICATE IN THE CHEMICAL MANUFACTURE oo cc ee cc co OM 
‘An Improved Door Lock Knos. (lllustrated.) .. .. .. .. .. 514 
Prizes FOR THRESHING DS 6s oa, hae. bd. ae ae a ak 
Traction Enainet AND Roap Rover. (Illustrated.) .. .. ..  .. 515 
Forced Dravest For BorLer Furnaces. (Illustrated.) .. .. .. 515 

515 


New STEAMERS FOR VANCOUVER STaTION .. .. .. .. «2 ee ee 
Lerrers To THE Eprron—The Linde Refrigeration System—Supply- 

ing Marine Engines with Fresh Water.. .. .. .. .. .- 
On SEAMLESS TUBES so ee 8s 


Tue City or Paris Accent... ae Ck ie i meh a a +f ne 17 
Tue Masonry Dam—Lake Vyrnwy. (Illustrated.) .. .. .. .. 518 
Leapinc ArTICLES—The City of Paris—Firemen in the Navy. 619 


The Defence of Our Coast Towns—Explosion of Smokeless Powder 
ces Se ds: "es se 100 ee 40,286; 400 om 
ee ON ee ne 
VATURATUBB §.2 20 0s ce 06 00 se 00 00 ce ce 00 oc oo & 
Tae Royal AGRICULTURAL Society's DisinTeGRATOR AND Grist MILL 
eh nn 2h us. wana’ xe ce” 40. Se ag. os pe 
Compound Marine Enornes Sixty Years Aco. No, V. (Illus.) .. 5 
Compounp Enoines oF THE 8.8. James Watt, on Stap KEULEN, 
SNCs oe 4 59 a6 ce se eb 90 0s se aes OM 
es bg 6 an ce ek du tn te ee oe OD 
Lerrers FROM THE Provinces, &.—The Iron, Coal, and General 
Trades of Birmingham, Wolverhampton, and other Districts— 
I pg) ng ad on ve S48 ad. Sa de oe 
Notes from Sheffield—Notes from the North of England—Notes 
RS tad aatl an!s ae li 6x tek on 1 oho th. en. eal 
Notes from Wales and Adjoining Counties—Notes from Germany.. 51 
IT Ls ink? os “eh 40> 66° vee’ 66 06 ee ce oa SS 
Ne ke en 
New COMPANIES .. .. 4. es oe ° 5 
Tar Patent JOURNAL.. je es wel of ce co te ce-co so @ 
Genmored AMMROOAM PAGMED .. 6. oc ce ce 40 ce tc oe. 20 SD 
Paraorapus—The Watkin Tower, 511—Hull Institution of Engineers 
and Naval Architects, 526—The Institution of Electrical Engineers, 528. 





TO OORRESPONDENTS. 
Registered Telegraphic Address, «ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tux ENGINEER, or containing ° 
tions, should be accompanied by the name and address of the pone = Age 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
ys request pap ae to keep ies. 

*,” In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. tage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

Hypravtic Proputsion.— Your scheme may or may not be good. As it 
stands at present, it is simply an assertion. We do not believe that you 
would sind it possible to comply with all the conditions and substitute 
hydraulic propulsion for a stern wheel on the stated draught. Further- 
more, we believe that if vou will get out detail drawings, and make the 
requisite calculations from them, you will admit that we are right. Under 
the circumstances, nothing would be gained by publishing your letter. 











ROTARY CONCENTRATORS, 
(To the Editor of The Engineer.) 
Sir,—We shall be obliged to any of your readers who can supply infor- 
—— as the Wetzel concentrators. Pountnry Hi... 
une 25th, 





INDIA- RUBBER MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers inform me of a maker of machinery 
' bees and preparing raw india-rubber for general purposes . 





COAL STATISTICS. 
(To the Editor of The Engineer.) 

Sir,—Can any reader say which of the two, Lancashire or South Wales, 
brings the most coal—all kinds—to bank in a month or year? What is 
the quantity brought in Nottinghamshire in a month or year? 

June 25th. W. H. F. 





THE RECOVERY OF SILVER. 
‘ (To the Editor of The Engineer.) 

iR,—If any reader can give us any information respecting the recove 
of silver from its solution in sulphuric acid, we shall aot f . We ro 4 
already in communication with a firm on the subject, but before deciding 
to adopt their fae would like to have some opportunity of com it 
with others. e understand there are several methods of effecting this 
purpose by means of electricity, and possibly some of your readers may 

ure hinery for this purpose. W. D.C, 





June 24th. 
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DEATH. 


On the 19th June, at 5, Inverness-terrace, London, Sin WARINGTON W. 
Suyrtu, F.R.8., M.A., &c., in his seventy-third year. 
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THE CITY OF PARIS. 

On Tuesday the official inquiry into the circumstances 
of the accident to the Inman and International steamship 
City of Paris was concluded. ‘The decision pronounced 
by the officers of the Board of Trade will be found in 
another place. It is, in certain respects, exceedingly 
unsatisfactory. It was, we think, really never open to 
question that the ship had been constructed with 
elaborate and intelligent care to secure her safety. She 
is as strong and as well built as possible. Everything 
that science could do has been done to guard against 
accident or disaster. We should have been much sur- 
prised if the Board of Trade had come on this point to 
any other conclusion than that at which it has actually 
arrived. 

The defective feature in the judgment of the Board of 
Trade inspectors relates to the breakdown of the engines. 
It may be that the breakdown was due primarily to 
racing, but the evidence does not prove that it was, and 
there is very excellent reason to think that it was not. 
At our request, Professor Greenhill has examined the 
evidence from a mathematician’s point of view. His in- 
vestigations will be found on another page. The broad 
fact which deserves most attention is that if the engines 
had possessed a factor of safety of 5 to 1, they could not 
have broken down. It is abundantly clear that every 
precaution was taken to provide a much higher factor of 
safety. The obvious deduction is that racing ought not 
to have caused the disaster. It will be seen that Pro- 
fessor Greenhill assumes that a velocity of 320 revolu- 
tions per minute was attained. This is about the speed 
assumed by Sir Frederick Bramwell. We believe that 
itis in excess of that actually reached, for the simple 
reason that the steam could not get through the 
engines fast enough, and that the condenser must 
have been choked with steam. But even admit- 
ting that 3820 revolutions, equivalent to a maxi- 
mum piston speed at mid stroke of 71°6ft. per second 
had been attained, it was simply impossible that that could 
have taken place which the Board of Trade surveyors 
say occurred, namely, that the ‘ velocity attained was 
probably sufficient to stretch the various connections 
until there was no clearance between the piston and 
cylinder cover of the low-pressure engine. The cover 
was struck by the piston and broken off; the piston pro- 
bably broken up in the act, the cylinder torn asunder, the 
condenser seriously broken, and the destruction of the 
other parts rapidly accomplished.” Nothing more absurd 
could, we believe, be conceived. The clearance ought to 
have been—and almost certainly was—half an inch, and 
we are expected to believe that a piston weighing 5} tons 
could have stretched a piston-rod 10in. in diameter, and 
a connecting-rod still stronger, by half an inch. The 
breaking strength of the piston-rod was not less than 
2400 tons. It would require a stress of at least 1000 
tons to elongate it perceptibly. It is very easy to 
ascertain what the maximum pull on it could have been. 
We can handle this part of the whole question in a 
somewhat different method from that adopted by 
Professor Greenhill, by confining ourselves entirely to 
the stress which the piston could bring to bear on the 
piston-rod. The weights of the principal moving parts 
we are, through the courtesy of Messrs. Thomson, enabled 
to give as follows:—High-pressure piston, 1 ton 3 ewt.; 
intermediate piston, 2 tons 9 cwt.; low-pressure piston, 
5 tons 10 cwt.; each piston-rod and guide block, 4 tons ; 
three connecting-rods, 17 tons 8 cwt.; crank cheeks, 
6 tons 16 cwt.; crank shaft as a whole, each piece, 14 tons ; 
tunnel shaft, 97 tons. At half stroke the piston would be 
moving at its maximum velocity, say 71°6ft. per second. 
Taking the weight of the piston as 5°5 tons, the work accu- 
mulated in it would have been 440°55 foot-tons. Until mid- 
stroke was reached the piston-rod would be in compres- 
sion, accelerating the piston, the necessary push being 
obtained from the action of the other two pistons 
through the crank, and the other two pistons would 
have to do work on the low-pressure piston equivalent to 
440°55 foot-tons; but as acceleration lasted while the piston 
traversed 2°5ft., the average force exerted must have been 
= 1762 tons. The moment mid-stroke was 
passed, the piston, instead of being pushed by the piston- 
rod, would begin to pull on it, and a retarding effort 
of 176°2 tons operating over a distance of 2°5ft., would 
suffice to bring the piston to rest at the end of its stroke. 
This is the average effort, and the maximum effort,would be 
twice this, or 852°4 tons, to which must be added 90 tons 
steam pressure, making a total of 442 tons. This is even 
less than Professor Greenhill’s calculations give. It is im- 
possible on any statement of the theory save one to assume 
that the piston and connecting-rod stretched sufficiently 
to cause the breakdown. The exception is that the speed 
attained while the engines were racing was very much 
greater than 320 revolutions per minute, and of this 
there is not a shade of evidence. 

It isa remarkable circumstance that everyone quietly 
assumed that the piston was sufliciently strong. No 
doubt every precaution had been taken to make it so; 
but it was known that the steel frames had shown flaws, 





due to contraction in the castings. The great low-pres- 
sure piston, a flat cone with a heavy rim, could scarcely 
have escaped heavy initial stress in it; and, assuming 
that the engine raced, it is quite possible that the piston 
broke up because of this initial stress, or, it may be, 
because of cracks, the existence of which was not known. 
All the rest would follow. There is, at least, nothing in 
this surmise flatly opposed to all mathematical reasoning, 
as is the theory adopted by the Board of Trade 
surveyors. So far as we can see, nothing has been 
adduced to prove that the engines broke down by 
racing, or to contradict the theory which we originally 
formed, namely, that something gave way in the engine- 
room and blocked the after crank, when the momentum 
of the propeller broke the shaft. The great difficulty in 
accepting the racing explanation is to be found in the fact 
that the stresses set up should not have caused the break- 
down in engines so strong. Really the factor must have 
been very much greater than five to one, assuming, of 
course, that there were no latent defects. 

There is one aspect of the whole question which 
deserves mention. It is, that if the engines raced, a 
very heavy stress would be brought to bear on the steel 
columns by the diagonal thrust of the connecting-rod. 
The weight involved would include not only that of the 
piston, but the piston-rod and crosshead as well. The 
effort on the crosshead pin might probably amount to 
twice that on the piston, and the angular thrust would 
be very considerable, and might perhaps have been com- 
petent to break the A frames. All the rest would 
follow; and it is noteworthy that those frames were 
snapped off short at the bed-plate. All this, however, 
is mere surmise. It is more than likely that the true 
solution of this most remarkable problem will never be 
reached. It is to be regretted that the Board of Trade 
inquiry has thrown little or no light on it now. 


FIREMEN IN THE NAVY. 


THE summer manceuvres of the British fleet will take 
place in a few weeks, and, as usual, it is reported that 
very great difficulty is anticipated in obtaining a sufficient 
number of competent firemen. It is a rule, almost 
without an exception hitherto, that her Majesty’s ships 
go to sea short-handed in the stokeholds; and seamen are 
not infrequently compelled’ to use the firing shovels. 
The cause of the scarcity can be defined in a very few 
words. All the great ocean steamship companies pay 
their men more than Government rates, the discipline 
observed is less strict, and on the whole the men are better 
off. Firemen may be divided into several classes, begin- 
ning with the ragged “runners,” who can be seen in plenty 
at all our ports, and ending with splendid, steady men, to 
be found in such ships as those of the Cunard, White Star, 
Inman, and similar lines. The runners are shipped for a 
trip, and usually prove sorry bargains for the engineers. 
The firemen in cargo steamers are better, but leave a good 
deal to be desired. It is much to be feared that a consider- 
able percentage of the firemen in the Navy are very little 
better than the runners; they are obliged to keep them- 
selves clean and sober, and to carry out orders, but they 
are deficient alike in skill, physique, and esprit de corps. 
Their work is performed without intelligence, or any 
desire to improve in its execution; and they argue, 
plausibly enough, that if they do little work they get very 
little pay. Very little can be expected for £2 2s. 6d. a 
month. The system under which our ships are worked 
promotes the perpetuation of defects in the personnel 
of the fire-rooms. The engines are seldom, if ever, 
worked at full power; half the boilers only are 
under steam at a time; a comparatively small num- 
ber of stokers, considering the power which the engines 
are capable of exerting, suffices, and the quantity of steam 
needed is so small comparatively that anyone who can 
throw coals on a fire will do as a stoker. We have heard it 
argued, indeed, that our ships of war carry more firemen 
than enough. The regular allowance in the mercantile 
marine is one fireman for each furnace. They are divided 
into three watches, four hours on duty and eight hours off, 
so that each man while in the fire-room has to attend to 
three furnaces. The allowance is somewhat less in the 
Navy, and the watches are arranged differently in most 
ships. If a vessel with twenty-four furnaces carries twenty 
firemen, and never uses more than twelve furnaces, it is 
obvious that then each man has little more than two fur- 
naces to look after; and regarded from this point of view, 
the ships are overmanned rather than undermanned. But 
the aspect of affairs is changed when our men-of-war have 
to execute warlike operations. Then at any moment 
they may be called on to put forth all their energies. 
Every fire is lighted and must be pushed to the utmost. 
Under such conditions twenty indifferent firemen for 
twenty-four furnaces is very far from a sufficiency, and the 
sailors have to assist as best they can. Fuel is wasted, 
the firing is done irregularly, the pressure rises and falls. 
The engineers, at their wits’ end for steam, begin to take 
liberties with the water, and certain risks are incurred. 
It is expecting too much of human nature to suppose 
that a man with half a glass of water, and the pressure 
falling, will not shut off the feed for a time. The things 
wanted are more firemen and more skilful firing, and 
that, we fear, is what it would seem cannot be had while the 
Admiralty pursues a parsimonious policy. All the best 
firemen in the kingdom drift naturally into the mercantile 
marine, where they can obtain £4 10s. a month, and 
really good firemen are only found almost by chance 
in the British Navy. We do not now refer to the 
men rated as leading stokers and water tenders, but 
to the rank and file. It is fortunate, indeed, that a per 
centage of really first-rate leading men is to be found in 
our ships. The pity is that there are not more of them. 

here is no reason to believe that other naval Powers 
are much better off than England. This is, however, but 
an imperfect compensation for our deficiencies, and in the 
event of real war it is to be feared that any of the great 
naval Powers of Europe would take measures to supply 
their deficiencies which we could not adopt. It is often 
argued that if war broke out, so many merchant ships 
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would be laid up that there would be no difficulty in 
obtaining all the skilled firemen needed. We venture to 
doubt this, and men entirely strange to a man-of-war would 
have much to learn. It must not be forgotten that there 
are in war ships types and varieties of boiler unknown in 
merchant steamers and demanding special treatment. 
In the United States, where a powerful navy is by 
degrees being built up, the necessity for providing a sufii- 
cient supply of stokers is fully felt. Mr. George Mel- 
ville, the chief of the Bureau of Steam Engineering, in his 
annual report for 1889, lays great stress on this. He 
points out thatas the supply of engineers is deficient, a great 
responsibility is thrown on the leading fire-room hands, 
and insists that they should be better treated than they are. 
“To get and retain the proper class of men,” he writes, 
“oreater inducements must be offered than are at 
present held out. I have given this matter very careful 
thought, and I believe that what is most needed is more 
decent accommodation. The petty officers are expected 
to exercise some control over the firemen and coal- 
heavers, and yet they are thrown among them and 
treated, except in rare cases, exactly like them. I am 
convinced that a greater distinction should be made, 
and that as much as can be should be done to impress 
the fact on both the petty officers and the men that the 
former have authority which must be respected. I 
recommend that an apartment, with bunks and a table, 
about like the present steerage, be provided in a suitable 
place, where the petty officers can have some degree of 
privacy, rest and sleep when off watch, and keep their 
clothes decently. This is more important than increased 
pay, for it is a well-known fact to officers of the Engineer 
Corps that the reason why the very best mechanics 
rarely serve more than one cruise is on account of this 
very lack of accommodatian.” Much of this applies 
to the British Navy. Mr. Melville directs attention to 
the very question which we have raised, namely, the 
effect on the fire-room crews of running engines at half 
power or less. ‘“ It has long been recognised,” he writes, 
“that with modern guns anew drill and system are 
required; but, although there is just as much, if not 
more, difference between the machinery of twenty or 
thirty years ago and that of to-day as there is between 
the guns, no change has been made in fire-room methods. 
The few ships that we have that are provided with forced 
draught go crawling around the world on an ‘ allowance’ 
of coal, burned under natural draught, just as they did a 
generation since. The loss to the Government of the 
experience which the firemén on these vessels might 
have obtained cannot be over-estimated. The kind of 
men needed cannot be obtained ready made for the Navy; 
first, because forced draught is almost unknown in the mer- 
chant service; second, because the men of the merchant 
service, supposing they were experienced, would be 
needed there in time of war just as much as now, and 
could not be obtained for the Navy, except by granting 
them a bonus; and thirdly, because the training of a 
fireman—for naval purposes—is peculiar. As a case in 
point, showing the impossibility of getting competent 
men at short notice to do the work on board ship, I refer 
to the trials of the gunboat Petrel. There is but one 
thing to be done—get the best men we can, and train 
and educate them for the work on our modern vessels. 
This training and education can be obtained in one, and 
only one, way, by actual experience and hard work on 
board a naval steamer with boilers of modern type and 
forced draught.” 

So far we are in accord with Mr. Melville, but we cannot 
follow him further, because he suggests a scheme which 
for the British Navy is impracticable, and which in the 
United States Navy will certainly entail results which 
will surprise him. He has the hardihood to propose 
that every vessel fitted with forced draught appliances 
shall be made to cruise under forced draught entirely 
until the men get accustomed to working the boilers at 
full power. There is no great difference between 
American marine boilers and our own. It is perfectly 
understood that in the British Navy the boilers must not 
be pushed to the utmost. If they are, then disaster will 
certainly follow. Mr. Melville appears to have a great 
deal to learn. He holds that fans and closed stokeholds 
and air pressures of 2in. of water are put into ships with 
the intention of using them. He will quickly discover 
his mistake if he tries the experiment. “‘ We must guard 
most carefully against having the efficiency of our ships 
entirely on paper. It is very easy to figure that we can 
get 15 or 20 indicated horse-power per square foot of 
grate, but we must remember that the fireman is a most 
important factor, and if he is unskilled our most careful 
calculations will be in vain.” 

These are brave words, but they are but words. The 
fireman is, of course, an important factor, but he is as 
nothing compared to the boiler; and if in the United 
States they can get anything approaching 20 indicated 
horse-power, or even 15 indicated horse-power per square 
foot of fire bar without breaking down their boilers 
they can do much more than has yet been accomplished 
in this country. The highest results obtained in the 
British Navy were obtained with the Rodney, which 
developed 17°3-horse power per foot of fire bar with 2in. 
water pressure, but that was only for a single hour. The 
Satellite developed 16-9 indicated horse-power with 2in. 
of water pressure; but the less said about this ship the 
better. The last Admiralty order is conclusive about 
forced draught; and we hold that it would be very much 
better to reduce the power of the fans in all her Majesty’s 
ships—save torpedo boats—so that not more than one 
inch of water pressure could be got in the stokeholds. 

Mr. Melville seems to have doubts himself as to the 
propriety of the plan he has supported, and he propounds 
what may be regarded as an alternative scheme, which is 
in every respect better. It is that a single steamer only 
should be used. One of the large tugs, he thinks, might 
be used as a training ship for firemen. This vessel should 
be kept under steam as much as possible and the men 
put on watch in sufficiently small numbers at a time to 
give them plenty of hard work to do to keep up the steam 





pressure. There should be no attempt at false economy 
in this matter by making the vessel serve as freight boat 
or transport, but she should be used as an experience 
ship for firemen. A large vessel with incall boilers 
would, of course, be preferable to those named, if one 
could be made available. ‘We have training ships 
for sailors, but there still seems to be a belief that 
putting a man down the fire-room hatch with a 
shovel in his hand makes him an expert fireman.” 
The scheme thus sketched out might be tried, with 
certain modifications, in our Navy. It would, no doubt, 
do good if a considerable proportion of our firemen 
passed through a training-ship, but only on condition 
that they certainly obtained increased pay for 
augmented efficiency. But, in truth, such expedients 
are unnecessary to a great extent in this country. If 
the Admiralty paid more, they would not have any 
difficulty in getting thoroughly good men. We are far 
better off in this respect than the United States Govern- 
ment, because we have a mercantile navy in which men 
are trained, and Brother Jonathan has not. With us the 
supply of stokers is purely a question of money, and we 
do not think that any adequate solution of our difficulties 
can be found which will not represent increased pay for 
a most important class of men. 
THE DEFENCE OF OUR COAST TOWNS. 

THE recent sham attack on Dover may naturally bring 
us to consider how we stand as to security for our coast 
towns in time of war. The question has come up in more 
than one shape in late years. Our naval operations each 
summer, and the fashion that has latterly obtained of de- 
manding indemnities, have awakened interest on the 
subject afresh. Some time ago in a discussion on the 
defence of rivers, an officer pictured to the mayor of a 
seaport the probability that the commander of an enemy’s 
fleet would very likely threaten the town and demand 
that the mayor should be sent out to parley, and that 
his worship would then have the choice of raising a 
large sum of money in an hour or two, or of being 
hanged from the yard-arm. 
disheartening prospect for our mayors in time of 
war ourselves, but we think the matter deserves con- 
sideration, and that a line of action should be determined 
on in time of peace. With this in view, we may take a 
brief glance at the condition of our defended and 
undefended coast towns. These may be dealt with under 
three heads :—first, defended seaports of the first rank, 
such as Portsmouth, Plymouth, and less strong places 
like Dover. Secondly, commercial harbours and mouths 
of rivers containing shipping, where the defences are of 
an inferior character, such as Liverpool and the Tyne; 
and thirdly, towns on our coast like Brighton or Bourne- 
mouth, where there is no shipping or harbour worth con- 
sideration, but where indemnities might be demanded on 
pain of a general bombardment. 

With regard to our first-class sea coast positions, 
happily there is little cause for anxiety. The defences 
are, ina great measure, old-fashioned, but they are suffi- 
cient, if properly attended to, to defy naval attack. 
Their main requirement is the application of the Watkin 
system of position finding and grouping batteries. This 
is now applied in some cases, and, where a naval com- 
mander knew it to be completed, we think he would be 
mad to attack us. Probably, however, he might not be 
informed in this respect. If so, a very brief trial would 
convince him, seeing that on this system one gun is cal- 
culated, by a high authority who has no personal interest 
in the matter, to be worth sixteen guns fired in the ordi- 
nary way; and, further, that guns would be firing which 
were placed in batteries out of sight of the enemy. Even 
without the use of this system, guns can be sufficiently 
well directed on other systems to be very formidable to 
a fleet. We understand that in the recent Dover trial 
a system of directing guns—suggested, we believe, 
originally by Mr. Hadcock, now of Elswick, and further 
developed by Captain Stone, R.A., was found to work 
well. This was described recently in the papers of the 
Royal Artillery Institution, and we cannot here enter into 
it. Altogether, the various forts and defences of Dover 
worked well in concert, although the inferiority of flag 
signalling to electric telegraph communication was appa- 
rent. Dover is old-fashioned in many respects. Doubt- 
less foreign officers may smile at the distinct outline 
shown by forts and guns against the sky—so distinct 
that we have known an artillery officer to guess correctly 
from the town below what guns were mounted in one of 
the forts. Nevertheless, we should not advocate the 
expenditure of large sums of money on Dover defences. 
We believe, directed on a proper system, the Dover 
armament, supplemented as it would be with a 
few heavy and many quick-fire guns, would render 
a very good account of any fleet that might attack it. 
Portsmouth and Plymouth are, of course, incompar- 
ably stronger. Supposing, then, our first-class defences 
are provided for by a moderate effort, we will pass on to 
the second-class, which, during the last year or two, have 
received more consideration than for a long time past. 
Here, we think, all feel that expenditure is decidedly 
required. The doubt has been whether the country 
should provide all that is required, or whether such 
expenditure should not be made contingent on the con- 
dition that each locality should contribute some propor- 
tion of the money needed. The defence here demanded 
is not quite that best suited to a second-class harbour or 
coaling station- The danger to be apprehended is not 
that of systematic attack so much as an attempt on the 
part of a few vessels to force an entrance, so far as to 
enable them to destroy shipping. What is needed here ? 
A cheap and effectual development of vertical fire has 
lately come in for the defence of a more limited fixed 
position. Some of our readers may be surprised at our 
recognition of the introduction of vertical fire as an 
accomplished fact, seeing that little has been heard of it. 
Nevertheless, we have adopted it for some of our own 
coaling stations; and we have recently seen good results 
obtained by Krupp, and much more remarkable results in 
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connection with some mountings for Italian high-angle 
howitzers supplied by Elswick, which actually acted wel] 
at moving targets. Supposing that such results can be 
depended on, vertical fire batteries would no doubt be 
valuable; but we take it that the main need is effective 
torpedo or submarine defence, supplemented by rather 
heavy guns of modern type that would be available for 
the direct attack of such ships as might attempt to force 
an entrance. 

Lastly, we come to the open towns lke Brighton 
whose defenceless position and riches offer a strong temp. 
tation to an enemy's fleet. At first sight there seems g 
serious danger that, short of acquiring possession of oy, 
friend the mayor, indemnities might be raised from 
several towns in rapid succession by an enemy's fleet 
that had eluded our own for over two or three days, 
Deliberate consideration leads us to think that this eyi] 
might be reduced to inconsiderable dimensions, if not 
absolutely abolished, by the simple device of combination, 
It is true that the inhabitants of an isolated town sud. 
denly threatened would probably pull out handsomely to 
escape bombardment, and very likely press Government 
hard to repay them afterwards. Indeed, several places 
in succession might do this; but this ought to be pre. 
vented. The key to the problem of prevention is 
the very limited number of rounds that ships can 
carry. A considerable proportion of these are armour. 
piereing projectiles, which may easily cost one or 
two el pounds per round, and which would 
not be likely to do five pounds’ worth-of damage. A 
fleet really could not afford to do very much damage to 
any one town, and certainly after one attempt its powers 
would be expended. Consequently the matter might, we 
think, be best dealt with as follows :—Let the undefended 
towns be invited to insure themselves with our Govern. 
ment against loss in this way by moderate payments 
—and very moderate ones indeed would be sufficient. 
Then in war time any proposal of an indemnity or con- 
tribution may be at once rejected. The enemy will soon 
get tired of firing ammunition on a large scale, which he 
can very ill spare, into a town which would probably 
yield very disappointing results. The inhabitants on 
being threatened might evacuate the richest and most 
likely buildings to be fired at, and be ready only to extin- 
guish any fire as soon as practicable. Little damage, 
under any circumstances, would, we think, be done to 
life and property, and the enemy would have the stigma 
of firing on a defenceless town with no advantage whatever. 
He would have thrown away valuable ammunition, and 
either have run his stock so low as to put him in peril of 
attack by our ships, and he would have done the town 
very little harm. This may seem a strong statement, 
and not supported by the events of past days, but 
we must remember that in old days a man-of-war 
carried 120 guns sometimes, and could fire a large 
number of live shell in a short time. Now the guns are 
few, and the shells more suited to perforate armour than 
to set towns on fire. Consequently we are inclined to 
take the estimate we do. On the whole, then, our coasts, 
we think, may be secured more easily than is generally 
supposed. Let our first-class sea fortifications be brought 
up to date as to system of position firing, telegraph 
communication, and quick-fire guns. Let our commercial 
ports be defended by submarine mines, supported by 
guns, and let our undefended open towns be called upon 
to insure themselves or take the consequences. 





EXPLOSION OF SMOKELESS POWDER. 

Tue explosion reported in the daily papers as having taken 
place at Spandau is another indication of the precarious con- 
dition into which the competition to secure smokeless powder 
has brought smallarm ammunition generally. It appears 
that four drying buildings of a new factory for small arm 
ammunition, containing 11,0001b. of gun-cotton, were blown 
up. Gun-cotton lost its character for safety when handled 
dry in England in 1871 at the Stowmarket explosion. Pre- 
vious to this, a small experimental magazine in the Royal 
Arsenal had blown up, no doubt under specially trying condi- 
tions, but nevertheless quite unexpectedly, for it was only by 
accident that no one was in it at the time. In the wet state 
gun-cotton is safe, and can be exploded by detonation; but 
this, of course, only admits of its use as an explosive, not asa 
propelling agent, seeing that it would burst the piece in 
which it was so fired. In England we have not proposed to 
use gun-cotton in our small arm rifles, but the most ready 
solution of the difficulty in obtaining smokeless powder is 
found in some form of gun-cotton or collodion, which is the 
same thing, the organic substance of which is dissipated and 
formed into gaseous products on explosion, in a manner 
which may be called complete, compared with the behaviour 
of black powder, with all its solid residuum. In England we 
have good hopes of cordite and other substances, but we have 
not professed to have yet found a complete solution to the pro- 
blem. In France we were informed that a satisfactory 
smokeless powder had long since been found, and cartridges 
were issued to the troops, which it was felony to open and 
examine. It has since transpired that more than one powder 
has been used—three it is said. This naturally leads us to 
conclude that in France, as in other countries, smokeless 
powder is in anything but a satisfactory state. In all proba- 
bility, in our determination at present still to depend on 
black powder for immediate service, we are not behind our 
continental neighbours, only more prudent. 


A WAR OF TARIFFS. 


Tue Sheffield cutlery manufacturers, as well as the makers 
of specialities for the American market, are greatly exercised 
at present over the new tariff. There is no hope of its being 
modified in any material degree in the metal schedule. Its 
immediate effect will be to extinguish the trade in the 
secondary grades of English goods, as well as of Germany 
and France. To Sheffield it means, in cutlery alone, a limita- 
tion of business by about £30,000 a month. Wealthy Ameri- 
cans will still continue to buy the more costly goods, but the 
great business of supplying the American people with articles 
of household use, in knives and forks and kindred appliances, 
will simply be transferred from England, Germany, and France, 
to the United States. One extensive establishment, where 
goods are made in Sheffield and sold solely in America, will 
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have to be lifted bodily across the Atlantic. What is true of 
Sheffield is true also of the district, as well as of Wigan and 
the Black Country. A great _business has been done in 
cotton ties, 7-¢-, iron hoops for binding bales of cotton, and 
teel clasps for petroleum barrels. The duty on the first is 
reget raised from £2 10s. to £7 per ton, and on the second from 
£4 10s. to £10 per ton. Under these duties, of course, the 
pusiness will be at an end. Canwe retaliate? is the question 
asked on every side in Sheffield Thereply is, otter Shef- 
field people want to press home upon the Government the neces- 
ssity for action. They point out that there would be no need 
for a war of tariffs. The very threat of retaliation would be 
sufficient. England is America’s best customer ; and if it were 
prought home to the food producer that he must no longer 
Jook for a free market in England, he would promptly make 
the manufacturer who ‘ bosses ”” the country for his own 
penefit feel the weight of the agricultural interest. In every 
new country the farmer is the power in the land, if he only 
knows it, and takes care to make it plain. 


THE USE OF RAILWAYS IN WAR. 


Mr. Finpiay’s paper at the Royal United Service Institu- 
tion last week, on “ The Transport of Troops by Rail within 
the United Kingdom,” will form a useful addition to the 
already large literature of the subject. Owing to the fortu- 
nately insular position of this country, the question has, until 
jate years, not attracted much attention here. The Germans, 
on the other hand, instantly saw the important influence 
which railways would exert upon future military operations, 
and as far back as 1842 a writer, calling himself “ Pz,” pub- 
lished a book of over 300 pages entitled, ‘‘ Die Eisenbahnen 
als Militiirische Operationslinien betrachtet und durch 
Beispiele erliiutert,” in which he discusses with great detail 
the best modes of using railways for the transport of troops 
in time of war. He makes calculations to show the quantity 
of roliing stock and number of locomotives necessary to 
convey brigades and corps d’armée, and gives actual examples 
adapted to the then existing lines. The proposal to transport 
artillery and cavalry on railways by the aid of their own 
horses reads strangely now; but the author makes out a good 
case for the employment of such means, under certain 
circumstances. We believe that this is the earliest formal 
treatise on the subject, though the author refers to a 
pamphlet published at Berlin in 1836, when the railway 
system of Germany was in its early infancy. 








LITERATURE. 


Absolute Measurements in Electricity and Magnetism. By 
ANDREW Gray, M.A., F.R.S.E. Macmillan and Co. 
Tue present volume is distinctly a useful addition to the 
mass of electrical text-books already before the public— 
a mass so formidable in dimensions that it is a somewhat 
difficult matter where to choose. We have no hesitation 
in saying that this work will be found valuable by 
students. Thus it leads them at once to a consideration 
of the subject of electricity from the point of view of its 
most eminent explorers, and conducts them along a road 
safe from the pitfalls of inaccuracies and exploded 
statements which yet linger in certain elementary books. 
It avoids the domain of ancient history and classic 
experiment, for which, however interesting from an 
academic point of view, the practical student of to-day 
has little time. Moreover, instead of slurring over 
or gracefully avoiding the many difficulties that accrue 
in practical work, the subject of manipulation is fairly 
tackled, and the tyro will not find that his mentor has 
deserted him at the very moment when most in need of 
his assistance. While analytical processes are not 
unduly brought forward, it is shown what a powerful 
key to physical investigation is possessed by fide who 
has even an elementary knowledge of mathematics, 
besides which, whenever mathematics are made use of in 
this book, they are employed in a workmanlike manner. 

It is the custom of some writers to present their readers 
with formule which they do not condescend to explain, 
or, having explained them in an abstract sense, to con- 
vert them into a form for practical use by the sudden 
generation of a mysterious numerical factor, which 
appears to spring into existence, like Minerva from the 
head of Jove, without the usual process of incubation. 
This sudden appearance of an ugly decimal, from he 
knows not where, is at once perplexing and irritating to 
the student. Mr. Gray, by his full and lucid explanation 
of dimensional equations and system of units, and by the 
concrete examples he has given, at once places the reader 
in a position to investigate these hidden mysteries, and 
Chapter XI., in which this exposition is placed, is a note- 
worthy addition to works of the nature of that before us. 
The above are only some of the considerations which 
make us like the book and feel confident in recommending 
it. We would only say, that in future editions we should 
like to see the index increased in size; there is an 
excellent table of contents, but this would not detract 
from the value of an equally excellent index. 

_ The book commences with a thoroughly practical 
Investigation of the determination of the horizontal com- 
ponent of the earth’s magnetic field, and the methods of 
performing the experiment, the apparatus to be used, 
the precautions to be taken, &c. Chapters ITT. and IV. 
are devoted to the absolute units of magnetic pole, mag- 
netic field, and electric current, and the measurement of 
& current in absolute units; the construction of a 
standard galvanometer is also described. Chapter V. 
deals with the absolute units of potential and resistance, 
and their practical derivatives, the ohm, volt, ampére, 
&e.; it is to be noted in passing that these investigations 
are thoroughly modern and up to date. Chapter VI. takes 
up the subject of Ohm’s law, as applied to derived circuits, 
with Kirchhoff’s theorems, the Wheatstone bridge, and the 
treatment of networks. In Chapter VII., Sir W. Thomson’s 
standard electrical measuring instruments are described, 
and the method of their graduation. Chapter VIII. isa 
useful exposition of modern methods of comparing resist- 
ances, but in Chapters IX. and X. is comprised the cream 
of the work, where the measurement of energy in electric 
circuits, and the measurements of intense magnetic 
fields are dealt with in a masterly manner. Chapter XI. 





is the chapter on units before referred to; a useful 
appendix concludes the volume. 

In conclusion, we would say the most striking attribute 
of this eminently practical treatise is that in the compass 
of a small handy volume of under 400 pages it contains 
information, some of which could only be procured by 
consulting several bulky volumes, some of which informa- 
tion is spread over different portions of the periodical 
electrical press, and some of which is published, we be- 
lieve, for the first time by Mr. Gray, while it is all sound, 
practical, and clearly set forth. 
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THE ROYAL AGRICULTURAL SOCIETY’S DIS- 
INTEGRATOR AND GRIST MILL TRIALS. 
DIsINTEGRATORS. 

On y five disintegrators were entered for competition in 
response to the Society’s offer of prizes, and of these one 
was a toothed-roller bone mill, and one an ore-pulverising 
mill, weighing altogether about twelve tons, and costing 
£250. There were thus only three disintegrators proper. 
The others, no doubt, do disintegrate, but so does a rag 
devil, a circular saw, or a horse’s hoof. The machines 
which are properly known as disintegrators, as distin- 
guished from other machines, are those which originated 
in the Carr’s disintegrator, which was brought out and 
attracted great attention in the 1862 Exhibition. That 
is to say, machines the performance of which depends 
primarily upon the transmission by rotating parts of 
very high velocity to the material to be disintegrated, 
the disintegration being effected chiefly by causing the velo- 
city of impact of the material against parts of the machine 
to be such that the strain caused by the sudden arrest of 
the piece exceeds cohesion, or a velocity somewhat greater 
than that at which the material can transmit a pressure 
through itself, or at which it can absorb the energy 
represented by its velocity and weight. The disintegrator 
then acts by destroying cohesion by impact. The bone 
mill with toothed rollers acts by destroying cohesion by 
crushing, wedging, and tearing. The two actions are 
widely different. For the one a very high velocity is 
essential to the performance of any work; with the other, 

work can be effected at any assignable velocity. 

To test the machines entered for trial, the Society had 
mounted two portable engines of Messrs. Davey, Paxman, 
and Co.’s make upon temporary rough wood carriages on 
four wheels. The wheels ran on old Great Western rails 
laid down in front of a long shed open the whole length 
of one side. One engine was an 8-horse simple engine 
intended to do the preliminary run of each machine. 
The other was an 8-horse compound engine, and this was 
mounted upon a carriage large enough to carry also the 
Society's spring transmission dynamometer. From the 
4ft. 6in. fly-wheel of this old instrument the various 
machines were driven. The work was of a very irregular 
kind, and although this dynamometer is provided with 
two sets of springs, it is conceivable that an instrument 
better suited to the work might have been provided. 

The first machine tested was the “ Devil” dis- 
integrator, manufactured by the Hardy Patent Pick 
Company, of Sheffield. ‘This machine, which was 
illustrated in THE ENGINEER, vol. lxiv., page 376, consists 
essentially of a fixed ring of cast iron or cast steel, with 
teeth of peculiar form, and a revolving ring with similar 
teeth bolted to a disc keyed on shaft, enclosed in an iron 
casing. In order to describe the form of teeth, imagine 
a number of concentric V-shaped grooves to be turned 
in the face of a flat ring, the grooves decrease in size as 
they approach the periphery; the ridges formed by turn- 
ing these grooves are then cut away so as to leave only 
short lengths of the ridge, thus making a series of teeth 
of a form more or less derived from a pyramid. The 
number of teeth is greatest in the outer ridge. Corre- 
Ra teeth are formed in the revolving ring, so that 
the teeth of one ring will run in the grooves of the other. 
The fineness of the resulting sample of ground material 
depends principally on the size of the outer ring 
of teeth, but also in some measure on the distance 
between the revolving and fixed rings. The action 
of this machine is complex, part of the work 
being done on the material by tearing, but 
most by percussion; the outer ring of very fine teeth 
may also be said to act as a revolving screen or grate, 
no ground material being able to pass out until sufficiently 
reduced by the combined percussive and tearing action 
of the inner rows of teeth. In the machine under trial 
the case is made of boiler plate and angle iron, and the 
fixed and revolving rings of cast steel; to change the 
rings, one side of the case is removed by slacking six 
bolts. The spindle is of steel, running in long bearings 
carried in cast brackets bolted to the side of the casing. 
The diameter of the rings is 2ft. 5in., and the width of 
the grinding face 33in., and is called No.2size. The driven 
pulley is 10in. diameter, width of belt 6in., and runs at 
800 revolutions per minute, a comparatively slow 
speed for. a disintegrator of this size. The trial was 
made with bones and cotton-seed cake. The machine 
ran very well and gave good results, greatly due to 





the skilful manner in which it was fed; the feeding 
of these machines is always a matter of some diffi- 
culty with such very irregular and totally unprepared 
samples of bones as was provided for the trial shed. 
A preliminary run was made with 1} ewt. of bones, and 
shortly after starting the machine was adjusted whilst 
running; 599]b. of bones were then run through the 
machine in twenty-five minutes. During the run two 
stoppages were made of a few seconds each, to clear the 
machine of some pieces of iron, such as are always 
present with bones, but certainly should have been picked 
out beforehand. A quantity of bones too large to enter 
the mouth of the machine was rejected by the feeder, 
and weighed back at the end of the run, leaving, as above 
stated, 599 1b. as net weight ground. This was equal to 
about 26 lb. per minute. This first run was made with 
so-called “green bones.” Another run was then made 
with dry bones, 669 lb. being run through in eighteen 
minutes, or at the rate of 38°7 lb. per minute, the power 
taken being roughly 11-horse power. ‘The power dia- 
grams were not, however, translatable at the time, but 
when some yards of these have been worked out with a 
planimeter, it will probably be found that disintegrators 
generally are not highly efficient, especially those that act 
entirely by percussion. A third run was made with 605 lb. 
of hard dry cotton seed cake; this was ground in six and 
three-quarter minutes. Here, again, the feeding required 
considerable skill, as the cakes had to be broken by the 
feeder with a hammer in one hand whilst they were fed 
into the machine with the other. Awarded first prize. 

Mr. J. H. Carter, of Mark-lane, London, entered for 
trial one of his improved disintegrators. The principal 
improvement in this over Mr. Carter’s former machines 
consists in having a large space round the grates, between 
them and the outer casing—about Yin. in the machine 
under trial; this allows the ground material to get away 
freely. The action of this machine is purely percussive, 
the rapidly revolving arms throwing the material against 
the grates, within which they revolve ; the action on the 
particles is continued until they are fine enough to pass 
through the meshes of the grates. These grates or 
sereens are formed in four segments, two in the lower 
half of the case and two inthe upper half. The construc- 
tion of the grates has been much improved since the first 
introduction of these machines, and now the five grates 
are made of steel frames, with loose triangular bars of 
hardened steel let in to corresponding recesses in the 
curved sides of the frames, and are then fixed by bars of 
steel, so that the grate bars are renewable. This is of 
especial advantage in the fine grates. The arrange- 
ments for taking out and changing the grates is 
very well worked out; four doors are provided, two 
in the upper half and two in the lower half of the 
cast iron outer case. The bolts for securing the doors are 
hinged bolts with tee heads, so that the nuts require to be 
slackened only, not taken off, and the bolt turned back, 
the tee head preventing them from falling out. The steel 
spindle revolves in long bearings bushed with phosphor 
bronze, and provided with a recess at each end to catch 
the oil which would otherwise be thrown about; the oil 
runs down into a chamber in the standard which carries 
the bearing, and can be run out from time to time by 
removing a plug provided for the purpose. The machine 
was mounted on a substantial timber frame, which also 
carried the counter-shaft. During the trial the machine 
ran remarkably steadily, notwithstanding the very high 
speed, 3300 revolutions per minute. After a preliminary 
run of a few minutes, the trial was made with 600 lb. of 
bones, green and dry mixed. After running for six and 
three-quarter minutes the machine stopped dead. On 
taking off the casing and removing the grates, two 
solid lumps of iron were found. They were portions of 
an old bolt with a square shank, one piece about 1}in. 
long, 3in. square, with the remains of the bolt head much 
battered about. A bystander saw the iron go in with the 
bones, but could not call the attention of the feeder to it. 
The machine itself was slightly damaged, but was soon 
put right again ready for the next run with cotton cake. 
Indeed, it speaks well for the construction and design of 
the machine that no further damage was done, consider- 
ing the solidity of the lump of iron and the small size 
of the machine. During the time the machine worked it 
treated 26°4 lb. of bones per minute. The necessity for 
some means of taking out all pieces of iron from bones 
before attempting to feed them into a disintegrator is now 
apparent, and it is to be regretted that the bones used in 
the trials had not been picked over before being handed 
over to the competitors. In another column a descrip- 
tion of an electro-magnetic machine, especially for 
removing iron from bones, will be given as exhibited 
by Mr. Carter at his stand. 

The next trial with Mr. Carter’s machine was 
with 449 Ib. of cotton-seed cake. This was ground in 
eleven minutes, or at the rate of 39°9 lb. per minute. 
Here again the difficulty in feeding was noticeable, 
owing to the cakes being too large to enter the 
mouth of the machine, and had to be broken by the 
feeder as he fed them into the machine. There would 
seem to be a want of some simple means of breaking up 
these large materials and roughly preparing them for the 
disintegrators, as it is impossible for the machines to be 
fed regularly with any material, especially bones, which 
vary in size, from a small knuckle-bone to a whole 
horse’s skull, and it is equally impossible for any 
machine to work at its maximum efficiency when 
irregularly fed. These remarks apply equally to all 
kinds of reducing machines, whether disintegrators, 
grinding mills, or the like. The diameter of the machine 
inside the grates is 2ft., and over the tips of the beaters 
1ft. 10}in.; the speed, 3300 revolutions per minute, the 
velocity of the tips of the beaters being thus about 
18,000ft. per minute. A complete set of grates, adapted 
for all kinds of material, consists of twelve, the distance 
between the bars forming the grates varying from jin. 
in the finest to 2in. in the coarsest. 

Messrs. C. E. Hall, Robinson, and Co., of the Standard 
Ironworks, Washford-road, Sheffield, entered for trial one 
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of Hall’s patent disintegrators. The machine consists of | between the four arms of the dises from end to end to | portion of three to one, have found one wa 


a set of steel arms revolving in a cast iron case, lined 
with steel plates. 
machined all over, and the arms are let into machined- 


out recesses in the boss, and are held in by strong steel | 
rings, one on each side, with through bolts; the arms | 


themselves are of tempered steel, and the whole is care- 
fully balanced. The grates or screens, which are arranged 
in segments around, but at a considerable distance from 
the inside circumference of the case, are formed of steel 
side frames with steel bars inserted in drilled holes and 


rivetted over; these cross bars are trapezoidal section, | 


and shouldered down at each end in a lathe, to fit the 
drilled holes in the side frames, in order to prevent the 
bars from turning; the side frames are planed out on the 
inner side before these are curved, so as to form a groove 
about jin. deep and the width of the bar, which fits 
tight in this recess, and the turned ends pass through and 
are rivetted over. The grates are slipped into an 


annular recess, formed between the steel lining of the | 


case and a projecting ring cast with the outer casing. 
Doors are provided for enabling the grates to be taken 
out and changed when necessary. In some of Mr. 
Hall's disintegrators the grates are carried on a hollow 
spindle and revolved in an opposite direction to the beater 
arms. This is a modification of the Carr’s disintegrator, 
and is especially adapted for coal grinding. For grind- 
ing quartz and other similar substances, a pair of 
steel rings are fixed to the case, and the other carried by 
a boss keyed on to the spindle—a substitute for the 
beater arms. The surfaces of these rings are of wavy 
section, and teeth are formed by curved transverse 
grooves. With these plates the action of the machine is 
a complex one, consisting partly of grinding and partly 
of percussion ; with the beaters the action is essentially 
percussive. 


The boss carrying the arms is of steel, | 


|hold them together. The upper rolls have coarse teeth 
and run at a slow speed. These rolls will take in very 
| large bones, such as whole horses’ skulls. From these 
rolls the bones fall down to the lower pair of fine toothed 
rolls. These run at a high speed, and tear and crush the 
broken bones into fine pieces. One of these lower rolls 
is enclosed by a concave, toothed like the rolls. The 
concave is held up by a lever and heavy weight; this 
enables it to give way should a piece of iron, stone, or 
such like pass in with the bones. Pressure is applied to 
the rolls by means of springs adjusted by set screws; the 
end of these set screws is square, and is held from 
running back by a neat arrangement ofa piece of flat 
iron bent into a staple form, held to the frame by two 


screws, a square hole in the middle of the plate fitting | 


over the square end of the screw; this plate when 
removed serves as a handle to tighten up or slacken out 
the springs. The machine worked very well, and crushed 
574 lb. of bones in sixteen and a-half minutes, or nearly 
35 lb. per minute. The bones were put into a long 
| trough or hopper, and were pulled into the machine by a 
| rake worked by one man. The machine took in any size 
bone, horns, hoofs. The sample of crushed bones was 
rather coarse. The machine worked very steadily, and 
appears to be thoroughly well designed. After the 
machine had been tried with bones, a further trial was 
made with cotton seed cake; 652 lb. were coarsely 
ground in 16} minutes, or at the rate of 40 lb. per 
minute. As the cakes were rather large, one man 
was employed in breaking them up and another to 
rake them into the rolls. It would have been much 
better to have fed the cake in the usual way—that is, 
edgeways—so that the rolls immediately seize the cakes. 
At the trial the pieces of cake remained dancing about 
over the rolls, with the latter slipping round under them. 


ee | 
ee 


: * Y of solving 
the difficulty. The mill worked very well under triai, 
although somewhat noisy, and made a very fair sample of 
maize meal with the grinding discs; the beans were also 
fairly well kibbled. The oats were passed through the 
crushing rolls and were well bruised, as oats usually aie 
when smooth rolls are used for crushing them. The time 
occupied and the amount done will be found in the table, 
The mill was fed by a jog shoe, worked by a cam for the 
grinding discs, and a feed roll and slip for the crushj 
rolls. The adjustment of the revolving dise up to the 
fixed one is effected by means of a set screw, hand wheel 
and tail nut; a loose brass collar provided with a lubri. 
cator is interposed between the end of the spindle and 
the set screw. 

The second mill tried was that by Messrs. E. R. and 
F. Turner, of Ipswich. This mill has two pairs of rolls 
mounted in a cast iron frame. The upper pair are of 
| hard cast iron, with a few grooves planed in. he one 
| roll is driven, the other drives by contact. These rolls 
| are for taking in and breaking up the maize and other 
| grain, and so preparing them for the lower pairs of rolls, 
| which are of chilled cast iron truly ground up and fluted 
/in the same way as those used for the reductions jn 
gradual reduction milling. One of these lower rolls jg 
driven by means of a pulley, and the same belt by which 
_ the upper rolls are driven. The other roll is driven by 
| Spur gearing in proportion of 2} to 1. In order that one 
| belt only may be used for driving both pairs of rolls, it is 
| made to run over an idle pulley placed on one end of the 
| frame after having passed over the pulley on the upper 
| roll, and then passes back over the pulley on the lower 
/ roll. The mill was tried with maize, beans, and oats, 
| The maize was well ground; but the beans, which were 
damp, were turned out in cakes. The oats were fairly 
| well done. The mill would no doubt have produced good 





Tne Royal Agricultural Society's Trials of Grist Mills, Plymouth—June, 1890. 





Name of maker. Principle of action. 
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The First Prize of £20 was awarded to Messrs. Corbett and Sons, and the Second Prize of £10 to Messrs. Woodroffe and Co, 


1 Very insufficiently done. 
$ This sample, like that of the oats from most of the grinding mills, showed rough breaking and grinding. 


* Special to suit size of dynamometer wheel. 


The preliminary trial of this machine was begun with 
bones; but owing to the driving belt being unsuitable 
for the work, the machine soon stopped; and after con- 
siderable delay the machine was started again, but the 
belt again came off, so the trial was abandoned by the 
judges. The diameter over the tips of arms is 2ft.; 
the speed is 2000 revolutions per minute, the speed of 
the tips being thus about 12,500ft. per minute; diameter 
of the driving pulley is 9in., and the width of the belt 4in. 

Messrs. W. N. Nicholson and Son, of Newark, entered 
one of their bone-crushing mills for competition under 
Class 3—disintegrators. Although entered as a disinte- 
grator the bone-crushing mill acts by crushing combined 
with tearing, the work being done by toothed rollers revolvy- 
ing at differential speeds. As above stated, the action of a 
disintegrator is quite different, and mainly arises from 
giving the particles of material to be ground velocity 
sufficient to cause them to break up when arrested by a 
fixed and rigid body. Dr. Kick, in his book on “ Flour 
Manufacture,” supplement, page 25, makes the following 
remarks :—“ The effect of disintegrators may therefore 
be reduced to the impact of two bodies, one of which is 
free to move. If, therefore, we explain what takes place 
in a mechanical sense, we shall have a safe starting point 
for estimating the value of disintegrators, dismembrators, 
or whatever people may choose to call them. The effect 
of the disintegrator may be compared with that of abody 
hurled against a fixed wall, or a body falling from a con- 
siderable height on to an anvil. Itis only necessary that 


the speed with which the body is hurled or falls down is equal | 


to that with which the collision takes place in the disintegra- 
tor. The speed must be such that rupture will take place.””? 
From this it will be clear that a bone mill, in which the 
action is that of crushing and tearing at a slow speed, is 
a totally different machine from a disintegrator, which 
depends on giving the particles of material to be ground 
sufficient velocity to break themselves against a rigid 
surface. Messrs. Nicholson’s bone mill consists of a 
double set of toothed rolls mounted in a strong cast iron 
frame, and driven differentially by spur gearing. The 
toothed rolls are built up of a number of discs threaded 
on a square spindle. Formerly these rolls were made up 
of wrought boiler plate discs, threaded on a square 
spindle turned true in a lathe, and the teeth planed out, 
and afterwards case-hardened. Messrs. Nicholson now 
make the discs of a special cast metal, called Hercules 
steel, a very hard metal which resists the action of a file, 
but at the same time is very tough. Each disc or plate 
has four small projections cast on one side, and a 
corresponding recess on the other side, so that 
the dises are all interlocked; bolts are passed in 





1“ Flour Manufacture,” by Dr. Kick. Translated by H. H. P. Powles, 
Assoc. M. Inst. C.E. London: Crosby Lockwood and Co. 1884. 


4 Coarse kibbling. 
¥% Not good sample as grist. 
b = bruising. 


2 Very coarse. 


m = meal, k = kibbling. 
No doubt the capacity of the machine would have been 
| much increased, and only one man would have been 
| required to feed, had the hopper been fitted with the part 
which is made specially for taking cakes end on. But 


hopper was not used. The second prize was awarded to 
Messrs. Nicholson for this machine. 
Mr. W. H. Coward, of Bath, exhibited a machine for 


but this cannot be called a disintegrator, as the action is 


runner running on the internal circumference of a cylinder 
of large diameter. The patentee names this machine 
“The Slow Motion but Rapid Action” pulveriser. The 
large revolving cylinder, whose internal circumference 
forms the bed for the edge runner to work on, is 6ft. 


through which the ground material is drawn by a fan, 


where it settles and is removed from time to time. The 
weighs about one ton. ; 1 
sides of the cylinder to pick up the material as it leaves 


fine to be drawn away by the fan. 
the runner bears on the material. The speed of the 
cylinder is about twenty-five revolutions per minute. 
|The machine is stated to be specially adapted for coal 
and any hard material—ore, rock, tinstone. The machine 
was not officially tried by the judges. 


Grist MILLs. 


A number of grist mills were entered for trial, and owing 
to the rather imperfect arrangements made for carrying 


finding difficulties in keeping the belts on, a great deal of 
time was wasted. The mills were arranged in the long 
shed with the same engine and dynamometer mounted 


outside, so that the dynamometer pulley could be 


succession. 

The first mill tried was that manufactured by Messrs. 
Woods and Co., of Stowmarket. This mill is a combined 
oat crusher, with unequal-sized smooth rolls and a ver- 
tical disc, grinding with furrowed iron plates mounted in 
a cast iron frame. Many mills have hitherto been made 
with grinding discs mounted on the spindle of the large 
roll of an ordinary oat crusher with ra ot rolls, but 
the difficulty has been to obtain a sufficiently high speed. 
Messrs. Woods, by placing their grinding disc on a 
| separate spindle and driving it by spur wheels of a pro- 





5 Very uneven sample. 


for some reason the cakes were broken up, and the cake | 


grinding and pulverising under the class of disintegrators, | 


simply that of grinding and crushing by means of an edge | 


diameter by 15in. deep, and is fixed to a hollow shaft, | 
which passes it on either to a dust catcher or intoaroom, | 


edge runner is of cast iron, about 3ft. diameter, and | 
Elevator cups are fixed to the | 


the edge runner, and deposit again in the track, so that it | 


is repeatedly passed under the runner until sufficiently | 
The whole weight of | 


out these trials, in addition to some of the competitors | 


on a rough carriage running on rails along the front | 


brought into line with the driving pulley of the mills in | 


7 Rather rough and irregular sample. 


6 Very coarse kibbling. 
nil : 11 Chilled fluted rolls, cast to form. 


1% Chilled grooved rolls. 


barley meal, but for some reason or other there was no 
barley provided for either this or Messrs. Wood's mill. 
For quantities and time see the tabular statement. 

The next mill tried was a vertical stone mill manu. 
factured by Messrs. Blackstone and Co., of Stamford. 
The runner stone in this mull is fixed rigidly on a 
horizontal spindle turning in long bearings. The bed stone 
is fixed, and is provided with adjusting serews by which 
it can be set true to the runner. The runner is adjusted 
up to the bed stone by a hand wheel and set screw, a 
brass block with a lubricator is inserted between the set 
| serew and the end of the stone spindle, and relief springs 
| are provided to allow any hard stone or piece of iron to 
| pass through without doing any damage. The runner 
makes 690 revolutions per minute, and is 18in. diameter. 
The machine ran very quietly and turned out a very fair 
sample of both maize and barley meal, this being the first 
mill for which barley was provided during the trials. 
The stones are called “Adamas” stones, and are stated to 
| be treated in a peculiar way by which they are hardened. 
The casing is provided with a ventilating door. The mill 
delivers into sacks, and is mounted on cast iron legs. 
The feed is by means of a jog shoe worked by a lever and 
cam or rather a flat on the boss of the driving pulley. 
During the trial the feed was at times too heavy, and 
once the belt came off; but this occurred with a great 
many mills, caused, no doubt, by the anxiety of the 
attendants to make good time. The results are given in 
the tabular statement. 

The next mill tried was “ Farmer’s Stone Mill,” made 
by R. A. Lister andCo., Dursley, Gloucester. Thisis amill 
of the same kind as the last-mentioned, with vertical 
stones 18in. diameter, but in this case they were of French 
| burr, and ran at a slower speed—580 revolutions per 
minute. The runner is fixed in a cast iron frame, on the 
back and edge of which ribs are cast to set up a current 
of air to assist in keeping the meal cool, and should the 
mill be running empty the diagonal position of these ribs 
is stated to have a tendency to keep the runner_back 
from the face of the bed stone. The jog shoe feed and 
other details are carefully worked out. Figs. 1, 2, 3, 4 
show the mill in section and a diagram showing the ribs 
on the runner stone pan. A is the hopper, from which 
the corn passes through the hinged door at bottom of 
same into shaking shoe B, which has in it a sieve to pre- 
vent nails, stone, wire, &c., from passing into the mill. 
The improved “ damsel” is a lever driven by an excen- 
tric fixed on the shaft J. N is the passage for the corn 
to the centre of the fixed stone, the corn falling on to the 
worm M, which forces it forward to the face of the fixed 
stone O, and the runner stone P; the corn is then distri- 
buted over the face of these stones through the furrows; 
' when ground it falls away through the spout F, ‘The 
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runner stone P is fixed on the shaft J, and is adjusted to | 
rind to any degree of fineness by the hand-wheel K, | 


e nich is kept in position by the locking lever L. The 
fixed stone O, being bolted to the iron casing C, enables 
the stones to be easily taken out for the purpose of 
exchange, renewal, or convenience of transit. The face 
of the fixed stone is adjusted by set-pins with lock-nuts 
at back of same. The runner stone being fixed in a a 
R with angular ribs cast on the side and periphery renders 
it easy to balance, which is most essential, causing a cur- 
rent of air which keeps the stones cool, and has the 
tendency of preventing the faces of the stones 
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manship and finish of Messrs. Barford’s mill is good, and 
their long experience has enabled them to turn out 
thoroughly trustworthy mills. Mills of this kind with 
long, tapered grinding Boos are no doubt very durable. 
| Messrs. Samuel Corbett and Sons, of Wellington, 
Salop, entered for trial one of their iron dise grinding 
mills, and for which they have been awarded the first 
prize. Twenty years ago Messrs. Corbett obtained the 
| second prize for a mill of the same kind, when Messrs. 
Barford and Perkins took the first prize. Messrs. 
Corbett’s mill has vertical chilled iron grinding plates, 
one of which is fixed to the frame of the mill, and the 
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LISTER’S GRINDING MILL. 


running together should the mill be running empty. 
The mill worked very quietly during the trial, and some 
of the samples were good. ‘The results may be gathered 
from the tabular statement. 

The next mills tried were those of Messrs. H. Bamford 
and Sons, of Uttoxeter. One of these, called the No. 4 
Rapid Grinding Mill, was first run. The grinding was 
effected by dises slightly coned. The mill and the 
discs were illustrated in Tur ENGINEER, July 5th, 1889. 
They are made in two parts, the outer ring being toothed 
for grinding on both tien. This construction is the same 
on both the fixed and revolving discs. When one side of 
this ring is worn, the other side can be brought into use 
by exchanging the ring of the revolving disc for that of 
the fixed disc. The details of this and other parts of the 
mill have been very well carried out, and there are some 
very neat contrivances for regulating the feed by a so- 
called adjustable pendulum shaker for the shoe, variable 
from nothing up to sufficient for any material likely to 
be ground, the greatest being given to the shoe when at 
its greatest angle. In this mill a separating sieve was 
hung on springs, and delivers the meal in two cr three 
sizes and overtails. These during the run were returned 
to the hopper by the attendant. 

A second of Messrs. Bamford's mills was next tried. 
This was a combination of a roller mill for crushing oats 
anda pair of grinding discs as the last mill. Only oat 
crushing was tried with the rolls. The next mill was 
the double reduction mill. Here the grain is passed 
successively through two sets of grinding discs, placed 
one above the other. The upper set are driven from the 
spindle of the lower set by spur wheels. The cast iron 
frames of these mills are of the same design. The 
workmanship and finish is very good. During the trials 
they ran very steadily, and produced very fair samples. 
The results are given in the tabular statement. 

Messrs. Barford and Perkins, Peterborough, entered a 
grist mill of the well-known type made for so many years 
by this firm, but with some improvements in detail. 
Owing to the high speed of these mills a considerable 
current of air is caused by the revolving cone; this is 
now utilised to ventilate the mill. An opening is pro- 
vided in one end of the case for the entrance of the air, 
and an arched spout at the other end of the case, pro- 
vided with a slide for adjustment. A sack may be hung 
on this spout to catch any dust or stive that may be 
blown otit, but only a very minute quantity escapes. This 
exhaust arrangement is stated to be very efficacious, 
especially with damp barley and oats. The arrangement 
for carrying the hopper and shoe has been modified, and 
has a very neat appearance. The fluted cone runs ordi- 
narily at about 500 revolutions per minute, and the 
driving pulley is 12in. in diameter. Some of the 
larger mills have rotary screens attached to them. 

ring the trial the mill ran very quietly and cool, but 
Owing to an irregularity in the feeding, especially at the 
beginning of the run with maize, the mill did not turn out 
80 good a sample as was expected. The remark made 
above applies here, and anxiety to get through the quan- 
tity in good time makes it difficult to arrive at the real 
efficiency of any machine in so short a run. The work- 


other keyed to a horizontal spindle which runs in bear- 

ings on the top of the frame. The plates are furrowed 
| like millstones. Part of a broken plate was exhibited, 
|}and showed a very regular chill about ‘25in. deep. 
The feed is by a jog shoe. During the trial, when 
grinding beans, the feed was irregular, so that the mill 
choked, and the belt came off. About four minutes were 
taken to put things right, and another start was then 
made. Grinding beans into meal seems very trying work 
for all kinds of grist mills, especially when they are damp. 
Further trials were made with oats and barley. With 
the latter grain, although not very evenly ground, the 
husk was hardly touched. The flat grinding plates are 
17in. diameter, and during the trial the mill worked 
steadily, except with the beans, and the resulting meal 
was fairly cool. The results are given in the table. 

The second prize was awarded to Messrs. Woodroffe 
and Co., of Rugeley, Staffordshire, for one of their British 
grinding mills. In this mill the grinding parts consist of 
a fluted cylinder working against a fluted concave. The 
flutes on the cylinder are parallel; those on the concave 
are oblique. The concave covers rather more than one- 
quarter of the circumference of the cylinder, and is 
adjustable from one side of the mill, and is also pro- 
vided with a handle, by which the whole concave 
can be lifted up clear of the cylinder. The grain 
is fed in by a rocking trough the whole length of the 
cylinder. To feed regularly for a length of 16in. must 
be rather difficult. During the trials the mill worked 
fairly well, but with beans the belt soon came off, and 
was put on again in about one minute. The sample of 
kibbled beans was very irregular; with oats the sample 
was bad, as a large number of whole oats passed through 
the machine quite untouched. The cylinder of this 
machine is 12in. diameter by 16in. long, and is of chilled 
| cast iron. This mill was illustrated in THe ENGINEER a 
short time ago. Trials were then made of a smaller 
mill by the same firm. This was a combined crushing 
and grinding mill. The crushing rolls are 133in. and 
T}in. diameter by 4in. wide. The larger roll is on the 
same — as the grinding cylinder; the smaller roll 
works by contact in the usual way. The grinding cylinder 
and concave are of the same construction as those in the 
larger mill. The diameter of grinding cylinder is 10in. 
by 9}in. long; the driving pulley 22in. diameter by 5in. 
wide. This mill ran very well during the trial, and turned 
out much better samples than the larger one, and 
apparently with less power. The combined mill is well 
designed and of good substantial construction. The table 
shows the results of the trial. 

Messrs. Charles Burrell and Sons, of Thetford, Norfolk, 
entered for trial one of Wood’s patent grinding mills. 
The grinding in this mill is done by a pair of horizontal 
cast iron plates furrowed like millstones, the lower one 
being the runner, and driven by a horizontal shaft and a 
pair of mitre wheels, one with wood cogs. The diameter 
of plates is 1din., and the eye about 4in.; the driving 
pulley is 17in. diameter by 4in. wide. The feed gear is 
that known in corn mills as the “silent feed,” and con- 
sists essentially of a sleeve sliding over the pipe from the 
hopper. This sliding pipe is raised or lowered by a lever, 








and alters the amount of feed by the distance it is raised 
off a cup revolving with the runner. With wheat and 
some other grain this kind of feed acts well, and has been 
largely used in stone mills, but for small grinding mills 
required to take in large beans, maize, &c., it does not 
seem to be suitable. During the trial the feed was irre- 
gular, especially with oats, and eventually the mill 
blocked in the delivery spout, owing to insufficient area, 
the oats used being very long and rather musty and 
damp; otherwise this mill worked very well, and the 
workmanship and finish were exceedingly good. The 
results of the trial are given in the table. 

Messrs. Nicholson and Sons, of Newark, entered for trial 
a metal grinding mill with coned plates. This mill made 
a very good sample of maize meal and also of bean meal, 
and did good work with oats, but for some reason it was 
withdrawn. The coned plates were 13}in.; the driving 
pulley 15in. diameter by 4}in. wide. 

Messrs. John Williams and Sons, of Rhuddlan, North 
Wales, entered with a very strongly-made grinding mill 
with metal discs flat towards the circumference but coned 
towards the centre; the fixed disc had an arrangement 
of springs bearing against the frame of the mill, instead 
of being rigidly fixed in the usual way. The discs were 
covered in by a cast iron case, which could be easily 
removed by simply turning back four handles with cams, 
no bolt requiring to be slacked or taken out. At the 
side of the casing is a neat arrangement of double 
delivery spout to which two sacks could be attached, 
and when one is full the double spout could be 
turned over, so as to bring the empty sack to be 
filled whilst the full one is removed. The grinding discs 
are 2lin. diameter; the driving pulley 20in. diameter 
by 5in. wide. This mill made a rough sample of maize, 
owing to the grinding discs being too dull, and it threw 
out a considerable quantity of half ground material. The 
Agricultural Mill Company entered for trial one of 
Andrews’ patent grinding milJs. This mill has a tapered 
grooved cylinder of hard iron working against a concave. 
In order to adjust the concave up to or away from the 
cylinder, it is arranged to slide lengthways by means of a 
hand wheel and set screws. During the trial it seemed 
as if this adjustment was not sufficiently refined, and 
could not be easily controlled. Great things were expected 
from this mill, as it was stated in the catalogue to be 
about 100 per cent. more efficient than any other mill. 
During the trial it made a fair sample of maize meal, but 
with beans it got very warm, and with oats the trial came 
to an end, as after running for a few minutes a very small 
quantity had disappeared from the hopper, and the 
mill, choked up, became very hot, and emitted a cloud of 
steam and dust. We fail to see any grounds for the 
statement in the catalogue description, possibly it may 
admit of explanation. The mill is very like that of 
Messrs. Barford and Perkin’s, the differences being 
in the adjustment of the concave, and in the fact that 
Messrs. Barford’s mill is well fitted up and does its work 
properly. 

Mr. Robert Graham, of Carlisle, entered a large vertical 
stone mill, with 30in. millstones; but this was soon dis- 
posed of, as the strap came off several times, and no 
doubt the mill took too much power, so the trial was 
finished. 

Anyone carefully observing the trials will notice, with- 
out in any way disparaging the awards, that the element 
of chance enters too much into the matter. The com- 
petitors had no standard given them to go by, so that some 
tried for quality, but most tried for quantity, as was 
shown by the number of times the belts were pulled off. 
Would it not have been much better to have given them 
some standard samples to go by, and to have given them’ 
at least double the quantity to grind, with a longer run? 
Many of those who ground their 561b. in a very short 
time would have had great difficulty, especially with 
beans, if they had had to run for, say, twenty minutes, 
because their mills would get inconveniently hot. 








Mines IN NorTH STAFFORDSHIRE.—During the year 1889, the 
accidents in the mines of North Staffordshire were 280, of which 
forty-two were fatal. 


Newport BaTHs.—These baths were officially cpened by the 
Mayor of Newport, Mon., on Thursday last. These baths were 
designed by the borough —eews Mr. Conyers Kirby, and the build- 
ing contains two plunge baths, first and second-class, eighteen 
slipper baths, first and second-class—male and female—and a com- 
plete suite of Turkish baths and laundry plant, the latter for towel 
washing, kc. The whole of the engineering work was carried out 
by Messrs. Bradford and Co., London and Manchester. The 
et en baths are heated by steam, as are also the dressing-boxes 
and corridors to the various baths. The Turkish baths are heated 
by an improved furnace specially designed by the above firm, the 
temperature in the hot rooms ranging from 300 deg. in the first 
room to 180 deg. in the third hot room. Special attention has 
been paid to the admission of fresh air and the extraction of the 
vitiated atmosphere. A supplementary boiler is provided for hot 
water supply to Turkish and slipper baths and laundry, and a gas 
engine is also provided in the latter, so that, in the event of the 
plunge baths being closed during the winter months, the remain- 
ing baths and the laundry could be worked independent of the 
steam boiler. 


THIOKETONE, THE Worst SMELLING SuBsTANCE KNown.—An 
amusing instance of the inconveniences of carrying on chemical 
research in populated districts—Brit. and Col. Drug.—appears 
incidentally in a paper on ‘‘ Thioderivatives of Retna" E. 
Baumann and Fromm. By the reaction of sulphuretted hydrogen 
on acetone in the presence of condensation agents they obtained 
principally trithio-aceton Cy HjgS3, and small quantities of a non- 
volatile, definitely crystalline compound Cj; Hog Sy, tetrathiopeuton. 
At thesame time, however, an exceedingly volatile body was formed 
which possessed a smell so horrible that, in comparison therewith, 
ethylmercaptan, ethylenmercaptan, and other volatile sulphides 
must be considered as faint-smelling substances! The authors 
could not obtain the compound pure—for a reason which they 
mention further on—but there could be no doubt that it was the 
monosulphuretted acetone C; Hg S or thioketone. As they were 
once distilling the reaction product of 100 gr. acetone, concentrated 
hydrochloric acid, and sulphuretted hydrogen, with the most perfect 
arrangements for condensation, so that no perceptible loss of the 
product occurred, the atmosphere of the surrounding district of 
the town was infected over an area more than 800 yards wide! 
Every attempt to obtain the substance pure brought down such a 
storm of protest and complaint against the laboratory, that the 
authors were compelled to relinquish the research. 
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DETAILS OF 





COMPOUND 


No. 


On turning to our first article on this subject! it will be | Messrs. Watt and Boulton, of 50-horse power each. 
seen that the s.s. James Watt, re-christened the Stad | This vessel, in beauty of form, strength of construction 
Keulen, or City of Cologne, runs the Hercules very closely | and _ speed, ¢ 
in the matter of compounding. 


to have been the earlier 
vessel ; and certainly she was 
acquired by the Neder- 
landsche Stoom Boot Maat- 
schapij at an earlier date 
than the Hercules. The 
compounding went on simul- 
taneously in the two vessels; 
but we believe that it was 
first completed in the Her- 
cules, on account of the push 
made to fit her out for the 
Dutch Government on ac- 
count of the Revolution. 
Against the supposition that 
the James Watt of the 
Netherlands Steamboat Com- 
pany was the vessel of that 
name built by Messrs. Woods, 
on the Clyde, in 1822, there 
is the frontispiece to Ross’ 
** Steam Navigation,” show- 
ing the James Watt steam 
packet propelling against a 
storm on the night of Novem- 
ber 28rd, 1824. This steel 
engraving represents the ves- 
sel with her paddle-boxes in 
the middle of her length, 
whereas we know that the 
Stad Keulen’s paddles were 
very much aft. Still we do 
not attach great importance 
to this counterfeit present- 
ment, because detective 
cameras with instantaneous 
shutters were not then in 
use, and it is not at all pro- 
bable that the artist occu- 
pied the point of view from 
which the original sketch 
was professedly made. The 
Comet had already imbued 
the popular mind with the 
general idea of a steam ves- 
sel; and the artist would no 
doubt draw up to that idea 
irrespective of strict atten- 
tion to structural details. Be- 
sides, the Clyde James Watt's 
paddle-shaft was not driven 
directly by the engines, as 
evidenced by the following 
passage from Scott Russell's 
article on “ Steam Naviga- 
tion.’ 

“The construction of the 
James Watt, steam vessel, 
appears to have formed a 
great step in steam naviga- 
tion. This vessel was com- 
pleted under the superin- 


1 See Tae Encrnerr, March 21st, 
1890, p. 282. 
2 “A Treatise on Navigation by 


Steam,” by Captain John Ross, K.8.R.N. 


Navigation,” by John $ 


“Encyclopedia Britannica,” pp. 248, 249. 


Edinburgh. 


MARINE 
YEARS 


ENGINES SIXTY 
AGO. 


ott Russell, from the seventh edition of the 
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tendence of Mr. Brown, of Watt and Boulton, in 1822, to 
sail on the station between Leith and London. The vessel 
was built by the Messrs. Wood, on the Clyde. It was of 
448 tons measurement, and carried two engines, by 


model after which the 
Thames were built. 


; 1 was much before every vessel of her day, 
We believe the former | having a velocity of 10 miles an hour. She was remark. 
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London, 1828. 
3**On the Nature, Properties, and Applications of Steam, and on Steam 
= 


able for having engines on the second motion, that is to 
say, the paddles were not made to revolve directly by 





Adam and Charles Black, 


Her dimensions were 


‘ - 
4a 4A H- t98 8. 


paddle shaft was propelled by toothed wheels, in such a 
manner, that the number of revolutions of the axis of the 
engine was greater than that of the paddle shaft. With 
the exception of her low proportion of power to tonnage, 
this vessel possessed almost all the qualities of the most 
improved vessel of the present day, and has served as the 
best sea-going vessels of the 


146ft. over 
all, 25ft. beam, and 448 tons 
measurement.” 

The identity of the con. 
pany’s James Watt with that 
built on the Clyde cannot be 
proved by the dimensions, 
as the ship drawings at Fije- 
noord were burnt ; but we will 
assume the identity. We 
know that a James Watt was 
bought in England by the 
company during its early 
days; that she had two cy- 
linders of 20in. diameter, 
and 40in. stroke; that she 
was reconstructed in 1829, 
and called the Stad Keulen, 
and that she was then com- 
pounded by the addition of a 
low-pressure cylinder of 54in. 
diameter, the air pump plun- 
ger being worked off a con- 
tinuation of the low-pressure 
piston-rod. In this case, the 
key to the documentary evi- 
dence is afforded by the 
drawing of the low-pressure 
cylinder—reproduced on the 
next page—bearing the title 
in English, “ Large Cylinder 
for St. Keulen,”’ and dated 
October, 1829. We also find, 


written in English, “slide 
case,” “slide face,” ‘ educ- 


tion pipe,” &e., while the ex- 
pression “square section” 
is used for transverse sec- 
tion. There are the same 
old-time beads round the 
cylinder, as in that of the 
Hercules; and the sections 
are hatched with blue though 
written on “cast.” This 
drawing, which is made to 
}in. scale, is marked No. 125, 
which we assume to be its 
consecutive number among 
the drawings made at Fije- 
noord, and therefore a very 
early one. It also has at 
the back “I. 85,” and 
* Cologne,” showing I to be 
the distinguishing letter of 
this vessel. Further research 
may show what “Tot I” 
refers to, but at present this 
is not explained. 

The series letter and num- 
ber—I. 142—enabled Herr 
Lihniss to identify the 
general arrangement of en- 
gines as those of the “ James 
Watt of (or) Stad Keulen,” 
which title he added in 1883. 
This drawing, shown by 


the figured dimensions to have been made to a scale of 
lin. to the foot, has the cast-iron sections tinted 
immediate connection with the cylinder ; but the engines | blue. The low-pressure cylinder, horizontal, is shown 
first of all produced revolution in an axis, from which the! by both longitudinal and trarisverse sections, the 
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diameter, 54in., agreeing with the record. The high- 
pressure cylinder, which appears to have been designed 
for piston valves, is inclined at an angle of 45 deg.; and 
the two pistons work on to the same crank-shaft and on 
the same side of it. The guide wheels, instead of slide 
blocks, as in the Hercules, will be noticed, and also the 
double crank-pin brasses, and strap of the connecting- 
rod of the large piston. This drawing also shows the air- 
pump, the bucket of which, as has been stated, was 
worked off a prolongation of the low-pressure piston-rod. 
The engine frame was built up of timbers, the ends of 
which are shown fitting into sockets cast in one with 
the plummer blocks. 

This drawing shows the slide-valve spindle of the 
high-pressure cylinder to be worked through a rocking 
lever, by the excentric-rod, which is of the old-fashioned 
lattice type. The excentric, however, is a true one, with 
sheave, whereas Drawing No. 115— reproduced on the same 
page—entitled, ‘‘ Excentric for the James Watt 20in. 
cylinder High-pressure Engine,” and dated, “ Fijenoord, 
July X., 1827,” shows the primitive arrangement of cam 
and frame that was probably put in when the vessel was 
originally launched. The rod is of the lattice type; and 
the wrought iron frame, with end closed by gib and 
cotter, is marked as to be steeled at the points of thrust, 
the sides being lined with strips of boxwood. The cam 
is marked as of cast iron, hooped with steel, and having 
brasses at the points of thrust. Besides the consecutive 
number given above, this drawing bears the series letter 
and number I.2. The following note occurs in pencil :— 
“This must be entered in the order-book, and separate 
drawings to be made of the wrought and cast iron work. 
N.B.—The dimensions must be observed.” 


The drawing I. 32, dated Fijenoord, June 19th, 1829, 
initialed W. K. (Kingston), and “ drawn full size "—repro- 
duced on the same page—shows the high-pressure piston. 
Though the cylinder is inclined at an angle of 45 deg., 
the piston has a laminar bearing spring like that of the 
Hercules horizontal piston, which it much resembles. 
Not merely the packing rings, but also the whole piston 
appears to have been made of brass or gun-metal, because 
the section is hatched with a brush in yellow. The 
underside of this piston, like that of the low-pressure 
piston, is turned in a dished form. The segments of 
the two packing rings are secured by wedges, set out by 
bolts, which are shown in the piston drawings of other 
vessels. While the low-pressure cylinder has the French 
word “Cologne” at the back, that of the high-pressure 
piston is similarly labelled in German “ Stadt Kélln,” 
with an “1” too many. Indeed, English, Dutch, French, 
and German words occur with charming impartiality in 
these old drawings, which go to prove that the draughts- 
men were chosen for their mechanical abilities irrespec- 
tive of nationality. 

In No. 441 of the drawings made at Fijnoord, being 
I. 115 of the James Watt series, dated ‘“‘ Maart d. 18, 
1828,” we have a very interesting drawing, which is 
reproduced fac simile on page 524. Itis entitled “ Pipes 
to Blow the Boiler,” and is drawn * 4 schaal” (scale). 
The cast-iron sections in this case also are hatched with 
blue. The note, ‘‘ The same valve which is now used in 
the Netherlander for injection, with a little alteration, 
will do to blow through boilers,” is signed by S. Bennett, 
an Englishman, who was Roentgen’s brother-in-law, 
assistant manager and chief constructor. Roentgen 
adds the note, “I wish to see the drawing of it,” and 
then continues, “ This, I think, should be of brass, and, 
if of cast iron, then much stronger; but I should prefer 
brass. I suppose between this and boiler is a valve, 
which is always shut when the engine works, except when 
they blow through,” appending his initials, G. M. R., 
in both cases. 

I. 60, also reproduced fac simile on the same page, shows 
the mercurial steam gauge. This was the only instrument 
for indicating pressures available in those early days. 
The original drawing, dated July 16th, 1827, which was 
made full size, is back-lined on the left side, and has a 
full reference, also reproduced. The initials are those of 
Mr. Kingston, who made the drawing. The glass tube, 
‘broken ” in the reproduction, is in the original graduated 
in pencil up to a pressure of 160lb. This was an im- 
proved gauge, with the steam pressing on a small piston 
many times larger than the sectional area of the column 
of mercury. Another drawing of the “mercury steam 
gauge for the first boat,’—the title in English, with 
“‘Recu le 13 Avril, 1824,” added in French—shows a gauge 
of equal areas for steam and mercury. Bearing in mind 
that one atmosphere requires 30in. of mercury to balance 
it, a steam pressure of 761b. would require the tube to 
be led for about 13ft. up the mast. The tube, in such a 
case, was of copper, with float, cord, pulley, and index. 

We also reproduce on page 525 a drawing, which bears 
neither number nor date, but only the title in Dutch, 
“* Scheprad der (paddle wheel of the) Stad Keulen.” Here 
we see, by the stepped floats, that the necessity for feather- 
ing was already felt. The alteration in red—reproduced 
dotted—shows that three more floats were subsequently 
added to each arm, while they are increased in thickness 
but diminished in width as the resistances increase with 
leverage. 

To conclude our selection of the James Watt drawings, 
we reproduce fac simile on page 524, a sketch—bearing 
the consecutive No. 716, with Roentgen’s initials, and 
dated August, 1828—of what is probably the earliest 
dynamometer. The sketch, which explains itself, is evi- 
dently that of a simple device for measuring the strain 
on the tow rope by a steel yard. This sketch was not 
found among the drawings at the Fijenoord Works, but 
at the company’s office, on the Boompjes, Rotterdam. 


We have now, we think, adduced sufficient documen- 
tary evidence to prove that the work of compounding the 
engines of a second vessel was being carried on more 
than sixty years ago, and will proceed to a rather less 
primitive—not to say, makeshift variety of compound 
engine, that followed very shortly afterwards. 


UNITED STATES CRUISERS. 


Bips for over 5,000,000 dollars’ worth of new naval vessels were 
opened at the Navy Department, at Washington, on Tuesday, 
the 10th inst. The vessels bid for were of three distinct types, 
and there was iderable excit t about the contest between 
the rival shipbuilders engaged in the war of competition. The 
largest of the three vessels—in fact the largest vessel ever designed 
for the United States Navy—is known officially as the armoured 
cruiser No, 2—the Maine being No. l—and popularly as the 
8100-ton vessel. She belongs to the class of swift cruisers, and is 
very close to the battleship, in that she is provided with a 
moderately heavy armour belt, besides a protective deck. The 
armour will be about 4in. thick, and the curved protective deck 
6in. thick. She will be armed with six 8in. and twelve 4in. breech- 
loading rifles, and is to develope 16,000 indicated horse-power and 
a speed of 20 knots. Her dimensions are:—Length, 380ft.; 
extreme breadth, 64ft. 24in.; depth in hold, 41ft. 3in. 

The other large vessel is designated Cruiser No. 6, and is to have 
a displacement of 5500 tons. She has no armour, but is provided 
with a protective deck 4jin. thick. Her main batteries consist of 
two 8in. and ten 4in. breech-loading rifles. She is to make 20 
knots an hour, with 13,200-horse power. This vessel is to be of 
about the same type as the Baltimore, Philadelphia, Newark, and 
San Francisco, except that her tonnage is over a thousand greater 
than any of them. Her dimensions are:—Length, 330ft.; extreme 
breadth, 53ft.; depth, 33ft. 

The third vessel is the practice cruiser of 800 tons, a miniature 
man-of-war for the training of the cadets at the Naval Academy. 
It is generally expected that the builder who is awarded the 
contract for this vessel will lose money, as there is just as much 
material to go in her as in some of the larger cruisers. 

The appropriation limits for the three vessels are as follows :— 
Armoured cruiser, 3,500,000dols. ; protected cruiser, 1,800,000dols. ; 
practice ship, 260,000 dols. 

The bids for the armoured cruiser No. 2 were first considered. 
They were as follows :—For the vessel according to the plans and 
specifications prepared by the Navy Department, the Union Iron- 
works, of San Francisco, 3,100,000 dols.; William Cramp and Sons, 
of Philadelphia, 3,150,000 dols.; the Risdon Iron and Locomotive 
Works, of San Francisco, 3,500,000 dols. The Union Ironworks 
and Cramp and Sons also submitted bids for this vessel according 
to their own plans and specifications. The former's bid was 
3,000,000 dols., and the latter’s 2,985,000 dols. 

The bids for the protected cruiser No. 6 were next received; 
There were but two, each from the Union Ironworks, of San 
Francisco. They proposed to construct the vessel according to the 
Department’s plans and specifications for 1,796,000 dols., and 
according to their own plans and specitications for 1,760,000 dols. 

Two bids only were received for the owen vesse!, as follows :— 
F. W. Wheeler, of West Bay City, Michigan, at 245,000 dols. ; 
Samuel L. Moore and Co., of Elizabethport, N.J., at 250,000 dols. 
These were both in accordance with the Department’s plans. 
— will be no awards for several weeks yet.—Army and Navy 

egister. 














TENDERS. 


WOOD PAVING FULHAM ROAD. 

THE following tenders have been received by the Vestry of the 
Parish of Fulham for wood paving from ‘‘The George,” Walbam 
Green, to Putney Bridge, 20,059 square yards:— 

For ia Jarrah. 
Improved Wood Paving Co. (accepted) .. 
Nowell and Robson pe 6h. Se ee we 
T. H. English .. 


ca 
. £10,670. £16,780 


14,829 








HULL INSTITUTION OF ENGINEERS AND NAVAL ARCHITECTS.— 
On Monday week the Hull and District Institution of Engineers and 
Naval Architects held their annual general meeting of the fifth 
session for the election of officers for the session of 1890 and 1891, 
the president, Mr. George Bohn, C.E., in the chair. The first 
business was the election of the following gentlemen as members, 
viz. :—Messrs. W. F. Bayley, P. H. Richards, R. B. Fuller, and 
T. H. Dale. The election of officers was next proceeded with. 
On the ballot being taken, Mr. C. F. Amos was elected president, 
Mr. H. W. R. Smith was re-elected vice-president, and Mr. J. 
Spear was elected to the vacancy in vice-presidents. Mr. Carson 
and Mr. Stirling were re-elected members of the Council, and Mr. 
J. R. Smith, Mr. F. H. Pearson, and Mr. W. Harris were elected 
to the vacant seats on the Council. Mr. G. H. Strong was 
elected honorary secretary, and Mr. A. N. Somerscales honorary 
treasurer to the society. Mr. Amos thanked the members for 
electing him president, and said he would do all he possibly could 
to further the interests of the Institution, and hoped the coming 
session would be a successful one. Mr. Spear, Mr. Strong, Mr. A. 
N. Somerscales, Mr. Harris, and Mr. J. R. Smith having returned 
thanks, Mr. Cole moved, and Mr. J. R. Smith seconded, a vote of 
thanks te the retiring president for his services during the past 
two years. He—Mr. Cole—said he was sure Mr. Bohn had done 
his utmost to push the society on, and a more able or energetic 
president the society could not have had. Mr. Bohn, in replying, 
thanked the members for their kind vote of thanks, and said he 
had tried to do his best for the society, and for so young a society 
it would be difficult to find one that had made more p , but 
a great deal could be put down to their hon. secretary—Mr. Pear- 
son—for the way he had worked and helped it on. He—Mr. Bohn 
—said he should still, so far as he was able, take the same interest in 
the society as he had done previously. Mr. J. H. Leetham moved 
a vote of thanks to Mr. Pearson for the services he had rendered 
to the society as its hon. secretary for the five years it had been 
in existence. He was sure the society would never have a better 
secretary, and he was sorry Mr. Pearson had been compelled to 
resign through press of business. In moving the vote of thanks, 
he coupled with Mr. Pearson the assistant-secretary, Mr. D. K. 
Burnham. Mr. Spear seconded the vote of thanks, and endorsed the 
previous speaker’s remarks. Mr. Pearson, in replying, said he was 
very much obliged for the kind vote of thanks accorded him. He 
was sorry he had been obliged to resign, but busi gag ts 
prevented him from giving the attention to the society he would 
like to do. He thanked the members for electing him on the 
Council, and thus giving a practical proof of their appreciation of 
his past services. The Institution was formed in March, 1885, 
Mr. A. E. Seaton, C.E., and Mr. F, H. Pearson being the principal 
movers in the matter. Mr. Martin Samuelson, C.E., was elected 
the first president, and Mr. Pearson hon. secretary, and Mr. D. K. 
Burnham assistant-secretary. Mr. Pearson remained hon. secre- 
tary until] June, 1890, when he resigned on account of business 
engagements. On the retirement of Mr. Samuelson, Mr. Seaton was 
elected president, and Mr. George Bohn succeeded him. Mr. C. F. 
Amos is the president for the current session, and Mr. George H. 
Strong the hon. secretary. Very good papers have been read at 
the meetings of the Institution. The society have also offered 
each session several prizes for the best papers on engineering, 
naval, civil, and mechanical engineering subjects by graduates 
belonging to the society. The society have also exhibited models 
and engineering objects at the conversaziones which they have held, 
and there is every indication of the Institution enlarging. The 
society exchanges its ‘‘ Transactions,” which are published annually, 
with other societies of a kindred nature. The society consists of 
members, associates, and graduates. Members consist of persons 
actively engaged in engineering and shipbuilding, civil, naval, or 
military engineers, or naval architects. Associate members are 
such persons not eligible as ordinary members, but who are con- 
nected with or interested in engineering and shipbuilding and 
kindred pursuits. Graduates are persons under twenty-five years 








of age, engaged in study or employment to qualify themselves for 
any of the above-named professions - 
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THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, ANnp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A SOMEWHAT more cheerful tone pervaded the market in Birming. 
ham on Thursday in consequence of the improved condition . 
Glasgow, Middlesbrough, and Barrow. It is noted by Midland 
manufacturers with considerable satisfaction that the tendency of 
prices at Middlesbrough is upwards, and that the depletion of 
stocks is expected at the end of June to amount to about 12,009 
tons during the month, which would be a better record than "has 
been possible for a long period. 

Meanwhile, there is a fair demand for best descriptions of 
mart:ed iron, but galvanised sheets and ordinary sheets are in only 
poor request. The trade generally in manufactured iron is for the 
satisfaction of hand-to-mouth requirements, any forward contracts 
which it may be in contemplation to give out being withheld until 
after the quarterly meetings. If marked bar. are then officially 
reduced some other qualities of iron may be expected to follow, 
At present, however, the marked bar standard remains unaltered 
at £9 10s. Unmarked bars can be had at £6 15s., £617s. 6d., and 
£7, according to quality. 

The weak point in the trade continues to be sheet iron. It js 
true that the Black Sheet Manufacturers’ Association have with. 
drawn their official list, in which singles were quoted at £8 10s, 
doubles £9, and trebles £10, and that this has left members 
of the Association free to ask their own prices, which it need hardly 
be said are a considerable reduction upon last month's figures, 
Reports have, however, been circulated to the effect that “panic 
and threatened ruin” has been the result of this withdrawal of the 
official list. Such pessimistic reports have drawn a disclaimer from 
Mr. D. Hingley, M.P., who is the chairman of the South Stafford. 
shire Ironmasters’ Association, and who is also the chairman of the 
British Iron Trade Association. Writing from the Netherton 
Ironworks, Dudley, to a daily contemporary, and publishing 
the statement in question, Mr. Hingley states that there is 
no panic in this district, and no apprehension of general ruin. No 
doubt the sheet iron manufacturers are experiencing a severe 
reaction from the long period of prosperity which they have enjoyed ; 
but so far as the general trade of the district is concerned, it is 
in a more healthy and hopeful condition than it has been 
for some months past. Buying, which had almost entirely 
ceased, is being resumed, and a better feeling prevails. The 
paragraph in question was misleading, and calculated to do 
Injury to the iron trade generally. There is not the ieast pro- 
bability that coal and wages will fall 25 per cent. in three months, 
or that half the ironmasters will be ruined. There will be a gradual 
fallin the wages of propper ge totheselling price ofiron, 
but there is little or no probability of a reduction of colliers’ wages 
during the present year, A strictly corect view of the situation 
would probably be gained by going half way between ‘‘the threatened 
panic” and “the more healthy and hopeful condition.” It will be 
seen that things are very far from being satisfactory when 24 gauge 
sheets have been sold at £7 10s., and singles at 47. However, if 
the South American and Australian demand for galvanised sheets 
should improve, black sheets will at once be in increased call from 
the galvanisers, and will soon again recover the ground they have 
lost. 

The hoop trade continues in a fairly satisfactory condition at 
£7 10s., and tube strip is without alteration on last report at 
£7 2s. 6d. 

I am in a position to confirm the rumour that Mr. Tylden 

Wright, who in 1886 was appointed by the guardians of the Earl 
of Dudley chief mining agent of the Dudley estates, vacates that 
position at the end of the present year, and will be succeeded by 
Mr. Gilbert Claughton, son of ae Claughton and cousin of the 
Earl. Mr. Claughton has a considerable knowledge of the iron 
trade, and is a well-known figure on the Midland and other metal 
exchanges. I believe the statement is also correct that nego- 
tiations are in progress for the sale of the Earl of Dudley’s Round 
Oak Ironworks to a South Wales company. 

In the pig iron trade a slight improvement is this week observ- 
able. Staffordshire cinder pigs are about 35s.; and Derbyshire 
grey forge is 41s, 6d. at stations, or 42s. 3d. delivered Staffordshire 
works. The above figures are selling prices, and quotations are 
higher than these. The coal trade is rather quieter. Hard 
steam coal is in moderate demand, but, as usual at this time 
of the year, the call for household sorts is only limited, and 
some of the pits are working only part time. Some colliery pro- 
prietors have recently obtained contracts up to the end of 
September at current prices. Furnace coal is quoted at 11s. 6d. 
to 12s., and forge coal 1ls., with locomotive coal and_ screenings 
&s. 6d. to 9s. 6d., and slack 6s. to 6s. 6d.; but these descriptions 
can, in many cases, be had at slightly under these figures in actual 
business ; and where quotations are firmly held, colliery owners 
are making concessions by giving overweight into boats. 

The engineering trades remain satisfactorily engaged. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—During the past week the market, so far as piz 
iron is concerned, has shown signs of ——— the tendency 
of prices being in an upward direction, whilst the increased inquiry 
ee weed reported has been maintained, and more actual business 

as been put through. Hematites have also shown more firmness, 
but this has been due rather to a restriction of the output than to 
any increased demand; indeed, so far as manufactured steel is 
concerned, the continued absence of demand for wy me 
requirements seems to have brought about what may be almost 
described as a complete collapse in the market. Manufacturers 
have shown an anxiety to secure any orders stirring that has 
resulted in an extraordinary drop in prices. To effect sales prices 
fully £3 per ton under those at which business was being readily 
done less than six months ago have been taken by leading makers, 
and even this does not represent by any means the lowest point to 
which sellers in some instances have been prepared to go. The 
giving way in prices has applied to both ship and _boiler-making 
plates, and with regard to the latter it would seem to be some- 
what inexplicable, as, so far as inland boilermakers are concerned, 
they are all still very busy and do not complain of any actual 
scarcity of new work coming forward. The only explanation is 
that it may be taken as an indication of the complete cessation of 
new work coming forward in the shipbuilding industry, and this 
must ultimately make itself felt in other branches of trade which 
are more or less directly dependent upon shipbuilding for activity. 
The manufactured iron trade remains without any very material 
change. If anything, there has, perhaps, been rather more inquiry, 
but makers are all excessively short of specifications to keep works 
going, and prices are still cut very low where business for prompt 
delivery is obtainable. 

There was only an average attendance on the Manchester Iron 
Exchange on Tuesday, and a rather better tone would seem to 
prevail generally throughout the market so far as pig and manu- 
footuved iron are concerned. In pig iron fair inquiries were 
reported, and in actual business some moderate transactions have 
been put through at slightly better prices than would have been 
obtainable a week or two back. There is, however, a good deal of 
low selling, but not to the extent that has been the case recently. 
So far as local and district brands of pig iron are concerned, the 
business doing has been principally in Lincolnshire iron, both 
Lancashire and Derbyshire makers still quoting prices that practi- 
cally leave them out of the market. For Lancashire pig iron 
makers’ quotations remain nominally at about 50s., less 24; whilst 
for Derbyshire they range according to quality from 47s. 6d. to 
50s., less 24, delivered equal to Manchester. Foundry Lingolnshire 
has been seld on the basis of about 46s, 6d., less 24, delivered here ; 
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and there have been some fairly large inquiries for forge purposes, 
but buyers have only 0 ered prices considerably delow 
so thi akers are willing to accept, their quotations being 
those that m ing pt, ir q L 
ow not under about 45s, 6d., less 24, delivered. In outside 
wands the upward movement in warrants—although this has 
fluctuated considerably—has tended to give a stronger tone, 
‘epecially to Middlesbrough, which, for delivery equal to Man- 
ys | i bout 51s. 4d., net cash 
chester, 1s not now being quoted under about 51s. 4d., net cash. 
<eotch iron is also firmer; but it can scarcely be said that an 
a ypreciably higher prices have been got, Eglinton being sti ] 
*biainable at about 54s. 6d., and Glengarnock at about 59s, 6d., 
net cash, delivered equal to Manchester. te. gis 

For manufactured iron there has been more inquiry stirring, 
and merchants have shown a disposition to buy forward at present 
prices, which may be taken as an indication that they do not 
believe any substantial advantage is to be gained by further 
waiting. Makers, however, are still eager sellers, and for prompt 
specification very low prices continue to be « uoted. ‘ Lancashire 
bars do not average more than £6 10s., whilst North Staffordshire 
qualities, although makers nominally quote about £7, are readily 
obtainable at £6 15s. to £6 17s. 6d., delivered here. Local-made 
hoops are quoted at £6 12s. 6d. to £6 15s., and sheets at £7 10s. 
to £8 per ton, delivered in the Manchester district. 

In hematites business continues me very indifferent, but the 
further restriction of the output wou d seem to have tended to 
stiffen prices somewhat, and makers are now quoting about 63s. to 
bis., less 24, for good foundry qualities, delivered in the Man- 
chester district. There is, however, very little business doing at 
these figures, and, with the depressed condition of the market for 
manufactured steel, the outlook is certainly very unsatisfactory. 

In steel plates there is still an absence of business of any weight 
coming forward, and there has been a keen competition to secure 
any orders offering in the market, with the result that prices have 
been cut down to an excessively low figure. Very good qualities 
of steel plates are obtainable at about £8 per ton, and in some 
instances £8 17s. 6d. has been taken for delivery to consumers in 
the neighbourhood of Manchester; whilst for steel ship plates 
fully 20s. per ton under these figures would be taken for delivery 
ex-steamer Liverpool. Even at these low prices buyers are not 
tempted to place out orders except where they have actual 
requirements to cover, and these are only of very small dimensions, 

The condition of the engineering trades remains very much the 
same as reported last week, most branches being still kept well 
engaged with a very fair amount of pew work coming forward in 
some special departments. Generally, however, activity is only 
being maintained upon orders which have been some time in hand, 
and in many instances these are running out much more rapidly 
than they are being replaced. The shipbuilding industry would 
seem to be steadily returning into a state of depression. With the 
exception that Messrs, Laird and Co., of Birkenhead, are busy 
upon important contracts for war vessels, and which are one Ao 
keep them fully occupied for the next two or three years, the ship 
yards on the Mersey have before them the prospect that as the 
vessels they have in hand are gradually completed they will be left 
almost without work. Little or nothing in the shape of new work 
has come forward during the present year, and there are even 
very few inquiries for tenders. Although the large reduction which 
has taken place in the price of all descriptions of material enables 
shipbuilders to quote much more favourable terms than would 
have been possible a few months ago, they are still so 
heavily handicapped by high rates of wages that they are quite 
unable to offer terms that would enable them to secure new orders, 
As the men show no disposition whatever to abate in the slightest 
degree the extravagant rate of wages they were enabled to force 
upon the employers during the recent —s activity, the general 
feeling is to gradually close the yards altogether as work runs out, 
and leave the men on the funds of their respective societies until 
they are in a frame of mind to listen to something like reason. 

On Wednesday, at the invitation of the directors of the Man- 
chester Ship Canal Company, a numerous party of coalowners, 
representing the Lancashire district, made an inspection of the 
canal works along the entire’ route from Manchester to Eastham. 
Amongst the special matters of interest pointed out during the visit 
was that at Parlington, near which there is a junction of the 
Liverpool, Warrington, and Manchester Railway and the Cheshire 
Lines Committee. A large plot of land in the form of a triangle, 
lying between the two railways and bordering upon the canal, has 
been purchased for coal-sidings, and the canal has not only been 
widened at this point, but a number of coal tips are being erected 
at Warrington. It was also pointed out that the directors of the 
canal company are willing to provide special arrangements for the 
coal traffic, if suggestions are made by the representatives of the 
trade that this shall be done. 

Messrs. Burnett and Lindley, of Manchester, have just com- 
pleted one of four pairs of engines which they have on order, of a 
special design, for driving a plant of high-speed rolling machinery. 

hese are vertical side-by-side engines, and in general features 
they are the same as the firm have been making for electric light- 
ing purposes, but the speciality in this case is their application for 
the much rougher and heavier work of rolling mills, and the high 
speed at which they are to be driven for the above purpose. To 
meet the requirements for rolling mill purposes the engines have 
been made specially heavy and of exceptional strength, whilst they 
are at the same time of very compact construction for their power, 
and throughout are of exceptionally high finish, These engines 
are to run at 200 to 250 revolutions per minute, and a special 
adjustment of Messrs. Burnett and Lindley’s ‘‘ Acme” patent 
governor has been supplied for enabling the speed to be thus 
varied, The engines are 16in. stroke, and the cylinders are respec- 
tively 154in. and 234in. diameter, and will develope 300 indicated 
horse-power at either of the above speeds mentioned. The lubri- 
cating devices have also been made a special feature, and all the 
valve handles are conveniently arranged for operating the engines 
from one position. 

A number of new designs in ejectors for various purposes have 
recently been introduced by Messrs. Charles 8S. Madan and Co., 
and amongst them may be mentioned their ‘‘ Vortex” ejector, 
Which, although similar in its main features to those that have 
long been known, has been considerably improved in design, with 
the object of securing increased power with a minimised consump- 
tion of steam, These ejecters, which are automatic in their action, 
can be employed either as pumps for dealing with bilge and water 
ballast on steamers, or as air ejectors for charging centrifugal 
pumps, exhausting vacuum pans and creosoting receivers, as well 
as fordrawing foul air from wells, excavations, coal bunkers, &c. 
The ejectors which are employed for dealing with bilge and water 
ballast are made of a larger size, and the nozzles are manufactured 
of a special mixture te resist the action of sea water. A number of 
these ejectors were supplied to Messrs. Laird and Co., of Birken- 
head, to be fitted upon the torpedo boats eee ee for the 
Argentine Republic. In the air type of ejector, Messrs. Madan 
have also supplied a number to another Birkenhead firm for 
exhausting creosoting tanks, and the method of creosoting by this 
means is a great improvement upon the old system of soaking. By 
the use of the ejector to exhaust the receiver, the creosoting can 
be effected in as many hours as it formerly took days, and is at 
the same time much more efficiently accomplished. 

There is still only a very slow business doing in the coal trade of 
this district, and all descriptions of fuel are plentiful in the market 
with a tendency to ease down in price. The better qualities suit- 
able for house fire purposes are necessarily only in the most limited 
request, but the lower descriptions are also in but indifferent 
demand for ironmaking and steam purposes, whilst supplies of 
engine classes of fuel are ample to meet all requirements. Very 
few of the collieries are working more than four to four and a-half 


days per Week ; even with this restricted output stocks accumulate 
in many instances, and for temporary sales to clear off these, low 
prices are taken, but there is no actually general quotable reduc- 
og pon list rates. 

8. 6d, 


At the pit-mouth quotations average 11s, to 
for best coals, 10s. to 10s. 6d. for seconds, 8s, 6d. to 9s. 








common house fire coals, 8s. to 8s. 6d. steam and forge coals, 7s. 6d. 
to 8s. burgy, 6s. 9d. to 7s, for the best qualities of Sack, and about 
6s. for common sorts. 

The shipping trade remains very dull, and good ordinary quali- 
ties of steam coal are obtainable at 9s, 6d. to 10s. per ton delivered 
at the ports on the Mersey. 

Barrow.—If any increased spirit was shown in the hematite pig 
iron trade last week, which brought prices up to 52s. for hematite 
warrants, they have since fallen to 51s., and the market is left in a 
less active state than before. Makers are asking 54s, and 55s. for 
mixed Bessemer numbers, net f.o.b. The decrease in stocks of 
hematite warrants, which has been going on from the beginning of 
the year, has given great satisfaction all round; but at the time 
when the policy of a general restriction in output was expected as 
the most sound and effective way of dealing with the present posi- 
tion of the trade, it is now unsatisfactory to find that in several 
instances makers have been accumulating stocks at their own 
works, the excuse for which is that warrants have been selling 
at a much cheaper price than they have been able to produce their 
iron. 

There are not many makers in the district that can afford to hold 
a great bulk of iron long, and the chances are a serious reduction 
in the make of pig iron will soon be brought about. Two furnaces 
at Barrow and two at the Solway Works have been damped; 
whilst, at the same time, the Whitehaven Hematite Company has 
put another furnace in blast at the Cleator Works, and the West 
Cumberland Company has also lit another furnace. 

Stocks of hematite warrants have been reduced during the week 
to the extent of 4178 tons, making the decline from the beginning 
of the year 86,171 tons. There are still 264,473 tons held. 

There is no change in the steel trade. Orders are coming in 
very slowly all round. Steel rails are not a large trade, and there is 
not a big inquiry for them. Heavy sections are quoted at £4 10s. 
to £5 per ton, Steel shipbuilding material is inquired after, but 
no new orders have as yet been placed. Plates are quoted at 
£6 15s., and angles at £6 5s. per ton. There is better inquiry for 
blooms on foreign account, at £4 7s. 6d. to £410s. per ton. Tin- 
plate bars, slabs, and billets are quiet. 

The shipbuilding and engineering trades are busily employed on 
the old contracts. They report no new orders, but expect that 
before long there will be some new orders placed. 

Iron ore is very quiet. Prices are down slightly at 9s, to 10s. 6d. 
per ton net at mines. Some importations have taken place this 
week of Spanish ore, which was ordered some time ago at 15s. per 
ton delivered. 

Coal and coke are quiet. 
20s. to 21s. delivered. 

The shipments of pig iron and steel from the district during the 
past week have been 13,877 tons, comparing to 20,885 tons for the 
same week of last year—a decrease of 7008 tons. Up to date, the 
exports have been 506,461 tons, comparing with 523,128 tons up to 
the same date last year—a decrease of 16,667 tons on the year 1890. 


East Coast qualities are quoted at 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE large consumers of coal, particularly the railway and gas 
companies, have now all but completed their arrangements for the 
next twelvemonth’s supplies. Strenuous efforts have been made 
to secure better terms than those quoted by the colliery pro- 
essa but there has never been a time when the latter have 
een so thoroughly united in the effort to get a profitable price 
for their product, and the result has been a distinct advance on 
last year’s values. When I mentioned in THE ENGINEER fully six 
weeks ago that the South Yorkshire coalowners were bent on having 
2s, 6d. to 3s, per ton more than they received under the contracts on 
the point of expiry, doubt was expressed in commercial circles as 
to their keeping together long enough to carry out their programme. 
There has been keen competition for the contracts from July Ist, 
1890, to June 30th, 1891, but it has not taken the form of under- 
selling each other. Railway and gas companies will in future pay 
from 10s. to 10s. 6d. per ton. Not so very long ago they could get 
supplies at 6s. to 6s. 6d. Although the bulk of the difference goes 
in higher wages and dearer stores, there should be something left 
for the colliery proprietors and shareholders in public concerns. 

Coal used for manufacturing, as well as locomotive and gas pur- 
poses, has also been largely advanced, with the exception of the 
commonest qualities of smudge, which have been less affected. 
South Yorkshire steam slack is making 7s. to 7s. 6d. per ton 
at the pit. House coal is at 9s. to 10s. per ton at the pit; but the 
smaller consumers are paying 13s. to 14s. per ton. Coke contracts 
have been made at 25s. per ton at the depét—these are for steel- 
melting purposes. The contracts expiring this month were at 19s., 
thus showing a rise of 6s, per ton on the previous quotations, which 
were 6s. per ton in advance of those for 1889. There is less 
demand for furnace coke, and other firms, in addition to the Shef- 
field company mentioned last week, are arranging to blow out fur- 
naces, which will shortly be done unless a change for the better 
occurs. 

The new steel works of the Parkgate Iron and Steel Company 
will employ some four hundred more men. They are on the 
Siemens-Martin or open-hearth principle. The generators for 
the production of the necessary gas for the furnaces, and for 
the boilers which furnish the steam, are located at the extreme 
north end. The gas is raised by means of a battery of twelve 8 cwt. 
Wilson’s gas producers, consisting of wrought-iron cylinders, 10ft. 
diameter and 12ft. high, each consuming about eight tons of slack 
every twenty-four hours. In the plate mill, the “live roller 
gearing” is the interesting feature. It is stated that the Park- 
gate is the only plate mill in England laid out on this principle. 
The largest pair of rolls are 12ft. long by 36in. diameter, and weigh 
25 tons each. They areplaced in housings weighing about 26 tons 
each, The driving power for both the plate mill and cogging mill 
is from two pairs of horizontal reversing engines, each with two 
cylinders, 50in. diameter, and 5ft. stroke ; each pair working up to 
about 5000 actual horse-power. The large rolling mill engines, 
slab, and plate shears, and the greater portion of the roller and 
mill gear have been supplied by Messrs. Davy Brothers, Park 
Ironworks, Sheffield. The hydraulic cranes and engines are by 
Messrs. Henry Berry and Co., of Leeds, and Messrs. Markham and 
Co., Chesterfield. The iron and slate roof, which covers the fur- 
naces and rolling mills, extends toabout 24 acres. Nearly 4,000,000 
bricks have been used in the construction of the furnaces, &c.; a 
considerable portion being underground. The establishment is 
capable of a weekly output of 1400 tons of pig iron, 850 tons of 
iron and steel plates and sheets, and 450 tons of bars. The total 
area of the works is about seventy acres. The traffic is conducted 
over the sidings and roads by seven locomotives, 500 trucks, and 
forty horses. 1000 tons of coal are consumed per day, and 2000 
men are employed on the premises. 

The rolling trade is exceptionally active at this moment. There 
was some idea of reducing prices, Int the rolling mill proprietors 
are now paying double the amount they did last year for fuel, and 
any expectation of relief in that direction has had to be abandoned 
by the manufacturers. It is stated that orders are now coming in 
freely, as the buyers who held off in the hope that rates would be 
easier find themselves unable to delay any longer. 

Tenders are being sought for at present by the War Department 
for 3600 hammers of various kinds, 2600 saws, 950 oil-cans, 1370 
vices, 220 stocks and dies, 350 levels, 800 scissors—tailors’ 
orgs and jointers——upwards of 4000 rules, and 1500 bill 
hooks, he Admiralty are also making heavy requirements in 
electro-plated articles, including tureens, waiters, sugar basins, 
spoons, and forks. The contract was taken last year by Messrs, 
Elkington and Co., Birmingham. 

On the whole, the pig iron markets have ruled very steady 
during the past week. In general iron and steel business there is 
no change of importance to note. In some quarters I learn that 
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the reduced prices have attracted more orders. The reports 
coming from America are more encouraging, though from Con- 
tinental centres they are not satisfactory. There is a prevailing 
impression that bottom prices have been reached at last. Hematite 
ig ao is now at 62s. 6d.; forge pig iron, 42s, 6d. per ton at 
sheffield. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade has, on the whole, continued to 
improve during the past week, and a considerable amount of busi- 
ness has been done. Buyers have been fairly numerous, and 
makers have sold largely at fully 1s. per ton above the price taken 
by them a week ago. At the market held at Middlesbrough on 
Tuesday last the tone was again somewhat quieter, owing to a 
slight fall in Scotch warrants. Prospects are, however, brighter 
for producers than they have been for some months. Inquiries 
are now arriving for autumn delivery, and the feeling as regards 
the future is altogether more hopeful. For prompt delivery 
makers will not accept less than 42s. 6d. per ton, and at that 
figure most of the sales have been made during the last few days. 
There is a good supply of forge iron, which is offered at 41s., repre- 
senting an advance of 6d. per ton. 

The value of warrants is about the same as that of makers’ iron. 
Few holders, however, care to sell at the moment, as they hope to 
do better by waiting. On Tuesday buyers offered 42s. 3d. per ton, 
but 42s, 5d. was the price demanded by sellers, which is equivalent 
to an advance of about 2s. 6d. on the lowest figure accepted last 
month. 

The stock of pig iron in Connal’s Middlesbrough store was, on 
Monday last, 95,073 tons, representing a decrease of 4050 tons 
during the week. 

Pig iron shipments from the port of Middlesbrough are proceed- 
ing at a very satisfactory rate, 60,970 tons having been sent away 
from the beginning of the month up to Monday evening last. 

The finished iron trade shows some improvement. Inquiries are 
more numerous, a fair number of fresh orders have been booked, 
and prices are a little firmer. Quotations on Tuesday were as 
follows:—Ship plates, £5 7s. 6d.; common bars, £5 15s.; and 
angles, £5 7s. 6d. per ton, free on trucks at makers’ works, less 24 
per cent. discount. 

The steel trade is very quiet; £6 10s. is asked for ship plates 
£6 5s. for angles. 

A new company called, ‘‘The British Metal Expansion Company, 
Limited,” has just established itself at what was formerly known 
as the Stranton Steel Works, at West Hartlepool. The extent of 
the site is from three to four acres. The object of the company, 
which includes several well-known local gentlemen, is to work the 
patents of Mr. J. F. Golding, of Chicago, for certain ingenious 
machinery for converting steel sheets into a kind of trellis 
work. So far, only three machines have been erected. The 
material with which they are fed consists of thin steel strips 
about 10ft. long by 7in. to 8in. wide. As these strips _ 
through the machines they receive a number of longitudinal 
slits parallel with each other, but not opposite nor continuous. 
Having been so slit, the sheet when extended sideways takes the 
form of netting, which can be used for a variety of p The 
three machines are respectively adapted for ljin., 2}in., and 4in. 
meshes. The netting is adapted for such purposes as window 
guards, trellis work for plants, defences against the incursions of 
rabbits, rats, and other animals, covering for joists instead of 
laths for after coating with plaster, and so on. A sort of “‘ field 
day” was held on the 18th inst., when a number of gentlemen 
visited the works to inspect the action of the machinery and see 
its products. Various samples of the latter were exhibited, and 
their application and uses in the arts were explained by the 
inventor and Mr. MacKenzie, the manager of the works. 

The problem of how to prevent gambling in warrants still 
occupies the minds of all producers of iron in the North of Eng- 
land, whether employers or workmen. The latter, after various 
discussions, seem to a great extent to have given up the solution 
as beyond their powers. They simply inform the employers that 
the large stocks ought to be done away with, and throw the onus 
upon them of deciding how that is to be accomplished. The only 
means they can themselves suggest is restriction of the output ; 
but they seem unable to realise what a long-continued period of 
diminished earnings, and consequent suffering, that would mean for 
themselves. The employers frequently talk the matter over, and 
under the auspices of the British Iron Trade Association, intend to 
hold further conferences, and if possible frame some sort of a Bill to 
meet the difficulty. This, if passed into law, may have an effect 
in limiting speculation. As far as is known at present, the object 
of the Bill will be to prevent any speculative buying or selling of 
warrants. That is to say, no transaction will be legal unless a 
properly numbered and certified warrant, representing a definite 
parcel of iron, is producible and produced at the time. A sugges- 
tion to the same effect was made in Parliament some little time 
since by Sir Michael Hicks-Beach, in answer to a question by Mr. 
Ainslie. It is intended that the latter gentleman shall be asked to 
take charge of the proposed new Bill. : 

The number of steamers laid up in northern ports continues to 
increase. In the Tyne, Wear, and Hartlepools there are now 
nearly thirty, and others are arriving daily with little chance of 
further employment. The tonnage laid idle is something like 
25,000 tons. Meanwhile the number of idle berths at the ship- 
yards also increases. Assisted by the lower prices of materials, 
shipbuilders are now willing to take very much lower prices for 
ships. Those yards which have Government work on hand are 
grad the best off, as this work will last to the end of the year 
at least. 

The freight market continues in a very depressed condition, and 
shipowners complain that, unless under exceptional conditions, they 
are no longer able to make a profit. They would rather, however, 
run their ships at some loss than lay them up. A vessel put by in 
dock still incurs a considerable weekly expenditure. A certain 
amount of labour has to be employed, and a certain premium for 
insurance to be paid, and the deterioration of machinery, &c., is 
also an important item. 

Sailors, firemen, and shipyard workmen are now beginning to be 
more plentiful and more easy to deal with than they have been for 
a long time past. 

A meeting of the Cleveland mineowners’ and miners’ associations 
was held at Middlesbrough on the 24th inst. to consider the 
demands of the employers for a reduction of wages to the extent 
of 20 per cent. Mr. David Dale presided, and the men were 
represented by Messrs. Toyn and Hobbs. The latter reported 
that they had taken the opinion of their constituents, and had 
been empowered to endeavour to effect a compromise. After con- 
siderable discussion, the owners agreed to abate their demand by 
one-half, making the reduction 10 per cent. on miners’ wages and 
1d. per ton on those of all other classes. This is to take effect at 
once, and to last to the end of August. It is understood that an 
arrangement has also been made with the blast furnace men, 
whereby the sliding scale, which terminated recently, is to be 
reinstated for the present. This will have the effect of enforcing 
a similar reduction on that class of labour, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a large business in the Glasgow pig iron market 
in the course of the past week. Prices of warrants advanced to a 
comparatively high figure early in the week, Scotch warrants being 
done up to 45s. Od. cash. There has since been a reaction, and 
values have fluctuated with some irregularity, but there is a 
decidedly more active feeling in the market, due to the fact that 
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shipments have been very good, while the reduction in the stocks 
continues on the same liberal scale as hitherto. 

The past week’s shipments of Scotch pigs amounted to 10,750 
tons, as compared with 6381 in the corresponding week of last 
year, and of the total Italy took 2360 tons ; Canada, 1905; Ger- 
many, 1085; United States, 580; Australia, 549; Holland, 435 ; 
Belgium, 321 ; India, 256; and other countries 300, the coastwise 
shipments being 2958 tons, against 2830 last year. The total ship- 
ments of the present year to date are 221,550 tons, being 27,176 
more than in the same period of 1889. 

Makers report rather more inquiry for the special brands of pig 
iron, and the prices are generally firmer; and, in one or two cases, 
even higher than they were a week ago. Summerlee, for example, 
has been advanced Is. a ton. The current prices are as follow :— 
Calder, f.o.b. at Glasgow, No. 1, 63s. per ton, No. 3, 55s.; Coltness, 
61s. 6d. and 56s, 6d.; Summerlee, 61s. and 56s.; Langloan, 61s. 6d. 
and 56s. 6d.; Gartsherrie, 60s. and 55s. 6d.; Clyde, 60s. 6d. and 
54s. 6d.; Carnbroe, 47s. and 46s, 6d.; Monkland, 46s. and 45s. 9d.; 
Govan, 46s. and 45s. 9d.; Glengarnock, at Ardrossan, 60s. and 
53s. 6d.; Dalmellington, 52s. and 51s. 6d.; Eglinton, 47s. 6d. and 
47s.; Carron, at Grangemouth, 65s. and 55s. 6d.; Shotts, at Leith, 
62s. 6d. and 57s. 

The shipments of iron and steel manufactured goods from Glas- 
gow in the past week embraced locomotives to the value of £2500 
for Bombay, and £985 for Mauritius; machinery, £10,750, a large 
part of which went to the East and West Indies ; sewing machines, 
£11,200 ; steel goods, £8180; and iron manufactures, £34,000. 

There is a firmer tone in the malleable iron trade, which is largely 
due to the upper movement in the prices of pig iron. For the 
lowest grade of common bars, competition has been keen, and in 
consequence prices are about 2s. él. lower than last week. Makers 
are better supplied with orders for the higher classes of bars, and the 
prices of these have, therefore, been well maintained. The quotations 
are as follow :—Common bars, lowest grade, £5 15s. to £5 17s. 6d.; 
second grade, £6 12s. 6d. to £6 15s.; the highest grade, £6 17s. 6d.; 
best bars being 10s. higher; hoops, £7 5s.; sheets, £8; nail-rods, 
£7 5s., all less 5 per cent. discount. The position of makers has 
somewhat altered with regard to the offers for unbranded iron, 
owing to the firmer tone that characterises the iron market 
generally, and they are not now inclined to accept the very low 
rates offered a week ago, but quote £5 5s. to £5 7s. 6d. net. 

The steel trade is not at all in a very satisfactory state. Those 
makers who up till now have been the best supplied with work are 
beginning to feel the pinch of dull trade, and tkere is more 
uncertainty than usual as to prices. Several hundred tons of 
ship-plates are reported to have been placed as low as £6 5s., less 
5 per cent., and orders for this class of work are exceedingly scarce. 
The quotations are quite nominal, ship-plates ranging from the 
rate above noted up to £7 5s., and boiler-plates from £7 10s. to 
£8 5s., while angles are generally quoted at about £6 5ds., all less 
5 per cent. discount, for delivery in Glasgow district. 

The foundry trade is beginning to experience a dearth of orders. 
The makers of cast iron pipes report that there is hardly any worl: 
of consequence coming forward, and tube makers are also compelled 
to adopt a rather gloomy view of the future. 

The reaction that has occurred in the prices of copper within the 
past few days has exercised a depressing effect on the metal 
market. Orders have been coming camcent | in a very satisfactory 
manner from home consumers and also for export to India, but the 
backward turn in prices has checked business in the meantime. 
The market here is troubled with a feeling of uncertainty as to 
what course may be adopted by large holders of copper on the 
Continent. 

There has been great activity in the shipping department of the 
coal trade. The output of ell and main coals, although very large, 
is being fully carried off by the current demand, and these qualities 
have accordingly commanded full prices. Splint coal meets with a 
quiet sale at barely former rates. Steam coal is fairly steady, but 
the supply is now plentiful, and the larger buyers are obtaining 
slight concessions in price. The f.o.b. prices at Glasgow are as 
follow :—Main coal, 8s. 6d. to 8s. 9d. per ton; splint, 9s. to 9s. 3d.; 
steam, 10s. 9d. to 11s. 2d.; and ell, 10s. to 10s. 3d. The best coke 
is in demand at steady prices, but furnace and inferior sorts are 
easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Corr: A 

THE Coalowners’ Association of Monmouthshire and South Wales 
had a meeting at Cardiff on Saturday, and on Monday issued as 
the result a notice terminating the sliding scale at the end of six 
months. This has caused a good deal of consternation, and ruinous 
days are predicted, not so much from the cessation of the scale, 
which is serious enough, as its benefit has been of the first 
character, but as indicating serious difficulties between coalowners 
and men. One great difficulty is concerning the winding engineers 
and stokers, and another about small coal, which colliers now seek 
to be paid for, but which would entail payment equa: to an advance 
of 20 per cent. During the notice these and other questions will 
be brought forward, and, I hope, rationally discussed and settled. 
It will be in the interest of coalowners and men to retain the scale, 
and should there be any little imperfection, the Sliding Scale Com- 
mittee, composed of representatives from both classes, can easily 
alter and improve it. Later information says the enginemen have 
been granted an increase of 10 per cent. 

The coal trade continues in excellent form, making it more than 
ever desirable for a retention of a good understanding between the 
employers and men. Last week 267,000 tons coal, coke, and patent 
fuel were exported from the Cardiff district alone, Penarth sending 
27,000 tons, and Barry beating the record with 82,720 coal, 1219 
coke. The midsummer quotations were characterised by the same 
firmness that has existed of late. Best steam is at 15s. to 15s. 6d.; 
seconds slightly weaker, 13s. 6d. to 13s. 9d.; Monmouthshire, 
13s. 3d. to 13s. 9d. Small steam is getting weaker, and was 
offered freely from 8s. 6d. In house coal there is, as was to be 
expected, a falling off, and this is likely to get more marked 
during the next month or two. No. 2 Rhondda is selling at 
12s, 3d. to 12s, 6d.; small at 8s. 6d.; and through coal 10s. 6d. per 
ton. Itis the best class of house coal, that of No. 3 Rhondda, 
that no change is seen. Prices are fixed at 14s. to 14s. 3d., and 
small at lls. 6d. to 12s. The patent fuel trade has not been 
very animated of late. Prices now are from 14s, In coke demand 
has fallen considerably, and prices show a drooping tendency. 
Latest quotations were 19s. 6d. furnace, and 21s. 6d. foundry. 

In iron and steel there is a slight shade of improvement, princi- 
pally shown in the firmness of quotations and increased inquiries 
for pig, tin bar and rails. Imports have come in this week to a large 
extent from northern works in pig, tin bar, &c., and two good 
consignments of old rails from Dublin and Waterford. The Swansea 
strike came to an end the day after my parcel was despatched last 
last week, and now the dockers are busy at work trying to make up 
for lost time. The stoppage of the three or four days will, how- 
ever, not be so easily rectified. The losses were large in many 
cases. The tonnage loss was 34,000 tons alone. 

Tin bar is to remain unchanged until Quarter Day. Pig iron is 
at 45s. 6d., about 1s. higher than last week. Welsh bars are at 
£6 to £6 2s. 6d. Steel rails are unchanged, from £4 15s. upwards. 
In the Swansea district steel rails are in good demand. 

The tin-plate trade continues firm. Swansea exported 37,000 
boxes, and reserved in stock 48,000. The improved demand from 
the States, and the increase of Russian trade, have given increased 
firmness to all brands. Present quotations are—Cokes, 13s. 6d. to 
13s. 9d. ; Bessemers, 13s. 9d. to 14s.; Siemens, 14s. 3d. to 14s. 9d. 

Iron ore is selling at 14s. 6d., ex-ship, Cardiff or Newport ; 1s. 6d. 
extra for selection. Pitwood has been depressed, but is now look- 
ing healthier, and is going up in price. It is now higher by 1s. 6d. 
than it was lately. Sales effected at 16s. to 16s, 6d. for best. 

Two fine Plate liners are at Newport loading with 5000 tons coal 
and iron. They belong to Messrs. Houlder Brothers, and this 
week were inspected by Sir George Elliott. 








The trade of Newport continues more animated, and a great 
deal of interest is centred in the extension Sir George contemplates. 
A case of overloading at Barry has just occurred, and a 
captain has been fined £100. 
he colliers’ complaint at Ynysybwl, with demand for increased 
pay for cutting and ripping, will be settled by arbitration. The 
settlement of Nettlefold's works at Newport has been a marked 
success. It was stated by the chairman, when announcing a divi- 
dend of 5 per cent., that a large portion of the profits was due to 
the Newport branch. It isrumoured that other works are likely to 
be shifted to the seaside, and amongst these that of Messrs. 
Tangye Brothers is named. A good deal of interest is centred 
upon the Bute Bill now before the committee. 

During the last few days important evidence was given by the 
managers of Dowlais and of Tredegar Ironworks, showing the 
necessity for the line advocated, and for granting the powers 
sought. The Rhonddaand Swansea Bay Tunnel has been finished. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE assurance of peaceful political relations, which have of late 
been repeatedly expressed whenever occasion presented, and which 
have never failed to be received with much satisfaction, have not, 
as yet, had the effect of raising the subdued tendency of the general 
iron business in this country. Really there seems to be no sufficient 
cause why things should not be more presperous. Perhaps there 
are many, if minor, causes working together. It is to be hoped 
they may be overcome, if only gradually. 

A very great compliment has been paid to the iron industry of 
this country by the German Emperor's visit to Krupp’s works. 
Perhaps no Emperor ever before spent a long day—from nine in 
the morning till eleven at night—in ironworks amidst thousands of 
labouring men, the guest of the ironmaster. The enthusiasm of 
the moment will naturally passaway, but a lasting impression may 
remain and may help to work for the good of all. 

On the Silesian iron market a quiet tone prevails. A fair 
amount of business is done in pig, while for finished iron—bars 
and plates in particular—rather less inquiry is coming forward. 
Dealers, as before, expect a reduction in price, and are therefore 
holding back with their orders. 

The iron trade in Austria-Hungary has remained quite satis- 
factory during last week, and the position of the market in 
general has not changed. Prices are firmly maintained. Rather 
less business is done in pig iron, while bars and girders meet with 
very lively demand. The steel works are, without exception, well 
occupied, and will continue so for some time. 

The French iron market has not been able to maintain its former 
animation and firmness. On the contrary, inquiries are coming in 
but scantily, for pig as well as for manufactured iron. Employ- 
ment, therefore, decreases in all branches; prices have consequently 
slackened. 

The Belgian iron trade continues depressed. From all quarters 
complaints are heard of a general absence of inquiry. Owing to 
the weakness in demand, the Belgian Wrought Iron Syndicate has 
resolved on a considerable reduction of prices. Thus, basis price 
for bars No. 1 is 145f., while plates No. 2 stand at 175f. Bars 
No. 2 cost 155f.; No. 3, 175f. p.t. Plates No. 3, 195f.; No. 4, 
265f. Yet these prices are but nominal, for in many instances the 
works have been obliged to sell under list prices, foreign competi- 
tion being uncommonly strong, especially in plates and sheets. 
There is also a very strong competition in girders, and some 
contracts are said to have been booked as low as 143°75f., f.o.b. 
Antwerp. Hardly any business is done in pig iron, and two blast 
furnaces have been blown out. An order for 300 carriages and 
800 sets of axles for the Spanish railways has been given to 
Belgian works. On the Belgian coal market an unchanged firm 
and animated condition prevails. 

Again there is little life to notice in the Rhenish-Westphalian 
iron business, and the general tone is, therefore, not a very cheer- 
ful one. In the iron ore trade no change can be reported, as 
regards either price or demand. Pig iron continues in as lifeless a 
state us heretofore. Not only has it become impossible to compete 
with foreign markets, but heavy age of pig iron have been 
brought to Germany lately. In May the shipments from England 
to Germany have increased by about 12,000t. against May, 1889, 
but show, compared to April, a decrease of just 6000t.—49,255 
against 55,540. In due consideration of this fact, and in 
order to remove as much as circumstances may permit, 
existing difficulties, the pig iron Convention has again reduced 
the prices. That stocks in pig iron would considerably increase in 
May has already been hinted. They have, in fact, increased by 
9500 t., and amounted on June Ist to 57,000t. Export, at the 
same time, decreased by 5000t. For the different sorts of pig 
iron, the following prices were noted :—Spiegeleisen—10 to 12 p.c. 
grade—M. 90 ; good forge quality, No. 1, M. 72; No. 2, M. 70°50; 
No. 3, M. 60. Foundry, No. 1, M. 78; No. 3, M. 60. Basic, 
M. 60, and higher. Luxemburg forge was noted 65f. p.t., at works, 
In the malleable iron trade there is no improvement. Inland and 
foreign demand for bars is weak, in some parts worse even than 
last week ; whereas the demand for girders is somewhat livelier. 
Very limited business is done in hoops. There are some very 
slight symptoms of an improved demand in plates; but, on the 
whole, this branch also suffers under present unfavourable circum- 
stances. Sheets have remained unchanged. Wire rods, drawn 
wire, and wire nails, are neglected as before. Machine and wagon 
factories are still, without exception, well employed. 

Present list prices, per ton at works, are as follows: Good 
merchant bars, M. 180; angles, M. 190; girders, M. 150; hoops, 
M. 190 to 195; bars in basic and Bessemer, M. 185 to 190 ; billets 
ditto, M. 130 to 140; heavy boiler plates, M. 240; tank ditto, 
M. 200; steel plates, M. 205 ; tank ditto, M. 180; sheets, M. 226 ; 
Siegen thin sheets, M. 220; iron wire rods, common quality, M. 170 
to 180 ; drawn wire in iron and steel, M. 190; wire nails, M. 200 ; 
rivets, M, 290; steel rails, M. 160 to 166 ; steel sleepers, M. 160 to 
165 ; complete sets of wheels and axles, M. 360 to 365; axles, 
M. 250 to 255; steel tires, M. 260 to 275 ; light section rails, M. 150 
to 160. 

The Swiss Federal Council has proposed to the Legislative 
Council to grant the concession for the railway from Lauterbrunn 
to the summit of the Jungfrau, to Mr. Kichlin, of Paris. It is 
stated that Mr. Locher, engineer, is partner in the concern, and 
that his system—compressed air—is to be adopted. 

Swiss papers also announce that it is proposed to set on foot 
systematically searches for coal in every part of Switzerland, 
where, in the opinion of competent judges, coal may be expected 
to be met with. The first trials are to begin along the Jura. For 
the necessary funds a company is about to be formed; the sum 
supposed to be required about half a million, of which, however, 
the Confederation is expected to pay 50 per cent. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 20th, 1890. 

THE output of coke-iron has increased from 91,771 tons per week, 
a year ago, to 123,340 tons at the present time; the output of 
anthracite iron has increased, in the same time, from 34,142 tons to 
45,142 tons per week at the present time. The weekly output of 
all kinds of pig iron is now 180,000 tons per week, and is stationary. 
Between thirty and forty new blast furnaces will be blown in during 
the next six months, according to a recent estimate. Large opera- 
tions are being conducted in mineral properties, looking to the 
establishment of new blast furnaces and rolling mills. There are 
no stocks of iron anywhere. Buyers have been purchasing in a 
retail way for months past, but are now prepared to contract for 
future supplies, in view of the possibility of stronger prices. The 
most active demand in the iron trade is now for tank, plate, struc- 
tural, merchant, and sheet iron, The car builders are all crowded 








————__, 


with work, and are heavy buyers of common iron, teas 
Pittsburgh, 1°60 dols.; at Chicago, 1-75dols. Steel balot” peep 
quoted at 32 dols. to 33 dols.; steel rails, 31°50 dols, to 33 dale. Na 
wrought iron pipe mills are very much crowded with work ‘d 
this will continue to be the case until the close of the pipe-la and 
Natural Ils are t { ii 
atural gas wells are being developed in many parts 

country, and many new oil deposits are Seles Gnemell heen 
of which is to create a great demand for all material necessary rs 
production, and piping. Railroad building will be pushed with 
greater activity from this time until cold weather sets in The 
greater part of the mileage that will be constructed is in the north. 
west, between Chicago and Portland, Oregon. The gross earnin 
of 160 roads, operating 85,816 miles of track, show an increase of 
14 per cent. for May this year, as compared to May, 1889 ‘% The 
railroad companies generally are doing an excellent busloeen 
Foreign investors continue to purchase large tracts of mineral and 
timber lands in this country, and it is estimated that at this tin , 
English investors alone own 21,000,000 acres of land. ene: 
purchases of mineral and timber lands are now being made in 
South Carolina, Kentucky, and Tennessee. Northern iron-makers 
are picking up choice ore lands in the south, the prefere 
to territory producing ores suitable for steel making. 

Deposits of manganese have been found in Alabama, which 
assay 60 per cent.; one such vein is 15ft. thick. Several companies 
are preparing for heavy operations in Eastern Tennessee and North 
Carolina—a region of country called the ‘‘Switzerland of America,” 
Large deposits of aluminium have been discovered in Georgia, and 
a valuable antimony mine has been located in the mountains of 
Nevada, at a point only fifteen miles from the Nevada Central 
Railway. The vein carries 60 per cent. of metal. Copper is 
advancing in price, and the copper mines are being more 
closely worked. Exports of copper mat and ore, so far this year 
foot up 7,579,587 lb.; exports of copper for the past week’ 
363,247 lb. The total amount of silver bullion now in this city is 
5,179,965 oz. An impulse has been given to gold, silver, and 
— mining during the past month. 

e manufacturers of mining machinery at Chicago are crowded 
with orders for early delivery. Well-known mineral properties are 
advancing in value, and there is no difficulty in organising com- 
panies to operate mines which have been well tested. 

American manufacturers are daily awaiting a vote on the tariff 
Bill. Much uncertainty is felt as to the probable action of the 
Senate. The importing interests have made a vigorous and pro- 
bably successful fight for a reduction in duties on several schedules, 
the effect of which will be to open the way for a heavy increase in 
imports. 


hee given 








LAUNCHES AND TRIAL TRIPS. 


The s.s. Duckenfield, recently launched by Messrs. Fleming and 
Ferguson, shipbuilders and engineers, Paisley, went down the river 
June 19th for speed trial, and on the measured mile attained u mean 
speed of e knots. The Duckenfield is a steel twin-screw steamer, 
220ft. by 3lft. by 15ft. 6in., and is fitted with overlapping pro- 
pellers, The engines, which are Messrs. Fleming and Ferguson's 
patent quadruple, to indicate 1200-horse power, with 200]b, 
pressure, worked splendidly, and gave great satisfaction to the 
different engineers on board. This vessel has been built to the 
order of Messrs. F. and A. Brown, of Sydney, for their colonial 
trade. 

The s.s. Dolores, a steel screw steamer built by Sir Raylton 
Dixon and Co., Middlesbrough, for Messrs Arthur Holland and Co., 
London, took her trial trip from the Tees on Friday. This is the 
fourth of the vessels on order delivered to her above-named 
owners this year. She is built on the web-frame principle, having 
poop, raised quarter deck, and top-gallant forecastle, her chief 
dimensions being :—Length over all, 287ft.; breadth, 39ft.; depth 
moulded, 21ft. 3in.; deadweight capacity, about 3300 tons. Her 
engines have been fitted by the North-eastern Marine Engineering 
Company, Sunderland, and cylinders 2lin., 35in., and 57in. by 
39in. stroke. 

On Saturday, June 2lst, the trial trip of the s.s. Norna teok 

lace in Hartlepool Bay. She has been constructed by Messrs, 
Edward Withy and Co., Hartlepool, for Messrs, Herskind and 
Woods, of West Hartlepool. Her engines, which are of the triple 
expansion type, of 200 nominal horse-power, having cylinders 
214in., 35in., and 58in., by 39in. stroke, 1501b. working pressure, 
were built at the Central Engine Works, West Hartlepool, and 
worked very smoothly, giving every satisfaction to the owners and 
all concerned. During two hours’ consecutive steaming a mean 
speed of 11 knots was obtained. 

The clipper-stem spar-decked screw steamer Prodano, built at 
Blyth by the Blyth Shipbuilding Company, for the Pinkney and 
Sons Steamship Company, of Sunderland, had a highly satisfactory 
trial trip on Thursday week. The vessel, which is 330ft. in length, 
left the builders’ yard early in the morning, under the command 
of Captain Trotter, and before midday a large party of ladies and 
gentlemen were taken by tug from the South Docks at Sunderland, 
and joined the Prodano. A trial of speed was then made, and an 
average of 11} knots was steadily maintained. The large party 
sat down to an excellent luncheon, which was served in the ‘tween- 
decks, and the usual toasts were honoured. The builders of the 
ship and the makers of the engines, the North-Eastern Engineering 
Company, of Sunderland, were complimented on the excellent 
character of the whole of the work, all of which has been carried 
out under the superintendence of Messrs, Tom Colling and John 
Brock, as representatives of the owners, The Prodano sailed for 
Hamburg with the good wishes of all for her success. 

The s.s. Malvern, which was built by Messrs. Wm, Gray and Co., 
and is a sister vessel to the Harrow and Eton, previously launched 
for the same owners. Messrs. Galbraith, Pembroke and Co., 
London, went on her trial trip on Saturday morning about six 
o'clock. The vessel is 310ft. fron breadth, 3S8ft. Gin.; depth, 
23ft. 3in.; and she carries over 3800 tons deadweight. The 
engines are of the triple-expansion type, manufactured at the 
Central Engine Works, and are of 1100 indicated horse-power, the 
boiler pressure being 160]b. per square inch. After adjusting 
compasses, she took on board Mr. Pembroke, the senior managing 
owner, Mr. Pembroke, jun., and Mr. Curry. Captain Page, the 
marine superintendent, and Mr. T. 0. Charters, superintending 
engineer to the firm, were also on board, and the whole of the 
above-named gentlemen proceeded with the ship to South Wales. 
Mr. Jones and Mr. Mudd were also on board, representing the 
shipbuilders and the engineers, She made an excellent run off 
Hartlepool for a few hours, the engines running eighty-five revolu- 
tions a minute without hitch of any sort, the bearings keeping cool, 
and everything, we are informed, in the engine-room satisfactory. 
She then proceeded on her way to Barry Dock, landing some of 
the ngers at Whitby, which port she passed two hours after 
leaving Hartlepool. 











THE INSTITUTION OF ELECTRICAL ENGINEERS.—In compliance 
with the request of a deputation from the Executive Council of the 
Edinburgh Exhibition, an extraordinary general meeting of the 
Institution of Electrical Engineers will a held at Edinburgh on 
the 15th, 16th, and 17th July next. Among the papers to be read 
in the lecture hall of the Exhibition will be the following :—*On 
some of the Chief Features of the Exhibition, and mainly of the 
Electrical Section,” by Professor Robert M. Walmsley, D.Sc., 
F.C.S., Associate ; ‘‘The Working Efficiency of Secondary Cells, 
by Professor W. E. Ayrton, F.R.S., Vice-President, C. G. Lamb, 
B.Se., E. W. Smith, and M. W. Wood, Associates. The Executive 
Council of the Exhibition have kindly arranged—for members— 
excursions to the Forth Bridge, and, in electric launches, up the 
Union Canal. The Great Northern RailwayCompany will grant only 
to members return tickets, available for eight days, at a single fare 
and a-quarter. 
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NEW COMPANIES. 
Tue following companies have just been regis- 


tered:— Baste's, Limited. 

is company was registered on the 16th inst. 
as cophel of £30,000, in £5 shares, to carry 
on business as general, mechanical, manufac- 
turing, civil, murine, and electrical engineers, 
metal ‘founders, machinists, smiths, contractors, 


millwrights, and manufacturers, The subscribers 
all rnnon Shares. 
+p. U. Baxter, 58, Highbury Park, engineer 1 
my F. 8. Baxter, 58, Highbury | gga 1 
+A, W. Baxter, Sandiacre, Nottingham, engineer 1 
Miss J. G. Baxter, Sandiacre, Nottingham .. 1 
*¢, H. Baxter, Sandiacre, Nottingham, engineer 1 
J, Franklin, Claremont, Sheffield, chartered 

“xecountant 1 


eg A Atkins, ‘23, Bouverie-street, registration 
pr ee eC 1 
The first directors are Mr, L. B, Baxter and the 
subscribers denoted by an asterisk ; qualification, 
two shares. Registered office, Sandiacre, Derby. 





Birmingham Exhibition Hall, Winter Garden, 
and County Hotel Company, Limited. 


is company was registered on the 12th inst., 
ane pon wh £50,000, divided into 30,000 
7 per cent. preference and 20,000 ordinary shares 
of £1 each, to acquire the interest of Mr. James 
Perry Sharp, of Birmingham, architect, in a con- 
tract with the Corporation of Birmingham, dated 
Mth May, 1890, for a lease of land fronting 
Corporation-street and Old-square, Birmingham, 
containing an area or 5285 square yards, and to 
erect thereon an exhibition hall, an hotel, shops, 
and other buildings. The subscribers ae 


=? 


1. C. Sharp, C.E., Sutton Coldfield.. .. .. .. 
J, Ansell, 38, Waterloo-street, Birmingham, soli- 
- y * oe - * * * * * * -* 
ok. Petia, Colmore-row, Birmingham, char- 
tered accountant Re ame Oar ai ee 
F, E. Wattis, Pershore-road, Birmingham, mer- 
MN 6s am) eee OS. 65. ee pe’ an “ae 

LP. Sharp, Birmingham, architect .. .. 

*T. McBean, Sutton Coldfield, metal broker. . 

*E. J. Smith, Summerfield-crescent, Birming- 
ee VARIAUOONINEE cc oc ck ac he se ee 1 
The number of directors is not to be less than 

three, nor more than seven; the first are the sub- 
scribers deno by an asterisk; qualification, 
£200 in shares; maximum remuneration, £500 
perannum. Solicitors, Messrs. Robinson, Preston, 
and Stow, 35, Lincoln’s-inn-fields, 


et 





Cheshire Salt Corporation, Limited. 


This company was registered on the 16th inst., 
with a capital of £250,000, in £5 shares, to 
acquire, upon terms of an unregistered agreement 
of 3rd inst. with Thos. Barrow, certain freehold 
salt properties at Winsford, Cheshire, and upon 
terms of an unregistered agreement of 9th inst., 
toacquire the letters patent of Sigismund Peik 
for the manufacture of salt, dated April 6th, 
1887, No. 5124. The subscribers are :— 

Shares. 


H. E. Smith, 26, Park-place, Leyton .. .. .. 1 

W. Parker, 10, Rosslyn-hill, Hampstead .. .. 

J. Bostock, 25, Lebert-road, Forest Gate, in- 
ey ee ae ee ee 

W. Danney, 6, Lexham- 1 

B, Hill, 22, Parkhurst Hill-road, N.W., solicitor. . 1 

F, Spooner, 83, Rendlesham-road, N.E., insurance 


~ 


| yee er ery errs bth. mleie ae 
J. 4 Standen, 60, Moray-road, Tollington Park.. 1 

The number of directors is not to be Jess than 
two, nor more than seven; the first are Lord 
Bateman, J. E. Noel, the Hon. C. T. Parker, 
A.J. J. Bamford, C. Bradley, and L. E. Blake; 
qualification, £250 in shares or stock; remunera- 
tion, £250 per annum each, with an additional 
£250 for the chairman, and £100 to the vice- 
chairman. Solicitors, Messrs. Parker, Garrett, 
and Parker, St. Michael’s Rectory, Cornhill. 





General Phosphate Corporation, Limited, 


‘This company was registered on the 13th inst.’ 
with a capital of £1,000,000, in £10 shares, 
500 being founders’ shares, the holders of which 
are each to apply for fifty ordinary shares of the 
first issue, and to pay £20 in respect of each 
founders’ share towards the preliminary expenses. 
After provision has been made for a reserve fund, 
a preference non-cumulative dividend of £10 per 
cent. per annum is to be paid on the ordinary 
shares, one moiety of the residue of the net profits 
to be divided amongst the holders of the founders’ 
shares, and the other moiety amongst the ordi- 
nary shareholders. The object of the company 
is to acquire lands and mines in Canada, the 
United States, the West Indies, Norway, Spain, 
France, Belgium, and elsewhere, which may con- 
tain, or be supposed to contain, phosphates of 
lime, or other phosphates. An agreement of the 
12th inst., between Knud Sando and H. Mallaby 
Deeley, provides for payment of preliminary 
expenses and the issue of the founders’ shares, 
The subscribers are :— 

Founders’ Ord. 
shares. shares. 
*Lord Stalbridge, 12, Upper Brook-street 1 .. 50 
*Sir James Whitehead, Bart., Highfield 


House, Catford Bridge .. .. .. .. 1 50 
Sir Jacob Wilson, 5, Great George- 
FS Se era a oe 50 
The Hon. C. P. Parker, Eccleston, 

Chester, land agent .. 2 « @ 


“Sir G. S. Baden Powell, 8, St. George's 
place, Hyde Park 


om 8. Lloyd, 2, Cornwall-gardens, 
*H. Wallaby Deeley, B.A., LL.B., Curzon 
Park, Chester «. .. . ae ee 50 


The number of directors is not to be less than 
five, nor more than nine, the subscribers being 
the first; qualification, £500 in shares; remune- 
ration, £2800 per annum, divisible. Solicitors, 
Messrs, Davidson and Morris, 40 and 42, Queen 
Victoria-street, E.C, 





Kent Patent Are Lamp Company, Limited. 
This company was registered on the 13th inst., 
with a capital of £10,000, in £5 shares, to engage 
in electric lighting, and for such purposes to 
purchase a certain invention referred to in an 





unregistered agreement between John Kent and 
Arthur Salter. The subscribers are :— 
Shares 
H. Steinberg, 45, High-street, Borough, hop 
RE Gas eh da! hols Abt needa. “ok eae 
A. Salter, 9 and 10, Railway Approach, 8.E., 
2a ser eee ee 
R. Dyson, 15, Australian-avenue, E.C., Man- 
chester warehouseman .. .. .. .. «. «- 
C. Willson, 6, Upper Woburn-place.. .. .. .. 
T. G. Cornwell, 21, Portland-place, North Clap- 
| OO’ =r ere 
W. Ironside, 1, Gresham-buildings, merchant .. 
H. P. Gyles, 9, Warwick-road, Anerley, merchant 1 
The number of directors is not to be less than 
three, nor more than five; the subscribers are 
to appoint the first; qualification, £100 in shares 
or stock. Most of the regulations of Table A 
apply. Solicitors, Messrs, Leslie, Antill, and 
Arnold, 1, Gresham-buildings. 


1 
1 
1 
1 
1 





Tower Portland Cement Company, Limited. 


This company was registered on the 18th inst., 
with a capital of £100,000, in £1 shares, to 
acquire the business,of George Butchard, carried 
on under style of the Tower Cement Works, at 
Northfleet, Kent,and elsewhere. The subscribers 
are :— 

Shares. 
*G. Butchard, Ellerslie, Gravesend, engineer 1 
Mrs. Butchard, Ellerslie, Gravesend a ae 1 
*G. W. Butchard, Northfleet, engineer.. .. .. 1 
Miss A. A. Butchard, Ellerslie, Gravesend .. .. 1 
*J. Butchard, 32, The Grove, Gravesend, engi- 

neer ba aie: pes eet tars aa ee Ga eee 1 
*A. T. Butchard, 120, Milton-road, Gravesend, 

engineer OAD er ae ta ane 1 
Miss A. Butchard, 71, Parrock-street, Gravesend 1 

The subscribers denoted by an asterisk are the 
first directors. The company in general meeting 
will determine remuneration. Solicitors, Messrs. 
Deacon, Gibson, and Medcalfe, 4, St. Mary Axe. 





Patent Box and Printing Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £10,000, in £10 shares, to 
manufacture paper, cardboard, millboard, tin- 
foil, zinc, or other boxes and cases, and to trade 
as printers, stationers, &c. An unregistered 
agreement between Wm. Leggin and F. Mur- 
gatroyd will be adopted. The subscribers are :— 

Shares. 

*W. Teggin, Manchester, 
rare ae aa 
*T. C. Dugdale, Moss Side, Manchester, com- 

DUE as, au 5 a5-d6, So Se: as 
*J. Byrom, Bury, contractor .. .. .. .. « 
J. Teggin, Heaton Chapel, manager .. .. .. 
F. Murgatroyd, 2, Clarence-buildings, Manchester, 
chartered accountant .. .. .. .. .. « 
*J. W. Witham, 72, Bury Old-road.. .. .. .. 1 
L. Speakman, Urmston, clerk .. .. .. 1. «. 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, 25 
shares; the first are the subscribers denoted by 
an asterisk. Solicitors, Messrs. Darbishire and 
Co., 26, George-street, Manchester. 


82, Booth-street, 


et 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 
When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


16th June, 1890. 


9261. Evecrric Arc Lamp, E. T. Headech, London. 
9262. Scurcuinc Macuives, 8. W. Wilkinson, Man- 
chester. 
263. Evecrric Switcues, J. Drummond.—(R. 0. G. 
Drummond and D. A. Bremner, South Africa.) 
9264. BALANcE Apparatus, G. Thomas, Manchester. 
9265. CurTinc Out LaBELs by Puncues, E. Aspinwall, 
Birkenhead. 
9266. Sarery ENvELore or Wrapper, G. H. Twigg, 
Birmingham. 
9267. Gear for Arracuine Surps’ Boats, J. Nelson, 
elfas 
9268. Promotinc VENTILATION, H. Fourness, Man- 
chester. 
9269. MerHop of MAkinc Gear WHEELS, J. W. Newall, 
London. 
9270. Macaine for Dritiinc Howes, J. W. Newall, 
London. 
9271. NeEepLes to FacitiraTe THREADING, T. W. and T. 
Fletcher, Redditch. 
9272. Perroration in Letrers, E. T. Organ and E. 
Horton, London. 
9273. INsTRUMENTS for GauGinG Casks, J. Thompson, 
iverpool. 
9274. UTitisinc the Warer Power of Rivers, P. H. 
Williams, Egham. 
9275. Constructing WATER WHEELS, P. H. Williams, 
Egham. 
9276. Sicut-reEED LuBricators, C. D. Austin, New- 
castle-on-Tyne. 
9277. Sasa Fastener for Winpows, E. Brightman, 
Luton. 
9278. Friction Ciutcues, T. Barcroft, sen., T. Bar- 
croft, jun., W. Pickup, and W. Knowles, London. 
9279. ScREENING Apparatus, C. E. Hall, Sheffield. 
9280. ConvERTIBLE Horsr for CHILDREN, C. F. Owen, 
Didsbury. 
9281. JacquarpD Macuines, A. and W. Flather and 
D. Wright, Bradford. 
9282. Direct-acTinc Encines, A. G. Brookes.—(C. C. 
Worthington, United States.) 
9283. INDicaToR SHow1nG WaTER LEVEL in BOILERS, 
T. Janeway, London. 
9284. Switcues for Evecrric Circuits, W. H. Scott 
and L. Paris and Scott, Norwich. 
9285. AUTOMATICALLY MEASURING 
Stevenson, Halifax. 
9286. Ort Lamps, J. D. Shakespear, Loudon. 
9287. —— and Position Inpicator, M. H. Hurrell, 
mdon,. 
9288. ConNECTING WHEELS, J. Becker, London. 
9289. ELecrric Motors, C. E. Nichols, London. 
9290. ANTISTRAIN CopyiNnG Press, W. and P. V. Lomas, 
London. 
9291. Toy, A. L. Hancock and J. B. Craig, Stratford. 
9292. CHILDREN’s Carts, J. G. Churchward, London. 
9293. Corks, C. R. Bonne.—(IV. Nossian and A. Busch, 
Austria, 
9294. Umpretta Tent, C. R. Bonne.—(W. Rossi, 
Germany.) 
9295. Hair-cURLING Pins, F. T. Plester, London. 
9206. SprnpLes of Twistrnc Frames, E. de Pass.— 
(J. Imbs, France.) 
a Sturrep Tire for Bicycies, &e., C. V. Wills, 


** 
* 


Supstances, G. 


mdon. 

9298. Exvastic Tires for Bicycues, &e., J. M. Starley, 
London. 

9299. Steam Cutivation, R. H. Fowler, T. Benstead, 
and J. Ogleby, London. 

9300. Stipe Vatves, J. Marshall and R. Wigram, 
London. 





9301. Construction of FLamME BLow-pipr VeEsseEL, C. E. 
Green, London. 

9302. SHores, G. Dick, London. 

9303. Artists’ CoLouR-Boxes, C. Davis, London. 

9304. TurNinG Venicies, T. H. Brigg, London. 

9305. Door Sprina, C. W. F. Thode, London. 

9306. INstruMENT for TesTinG Cements, C. J. Howe, 


mdon. 

9307. Cocks, L. R. Lecellier, London. 

9308. Fixinc Bossrns in Suurries, W. Hothersall, 
London. 

9309. Power Loom for Wreavinc Wire Cxotn, E. 
Huschke, London. 

9310. Means for DisPpLAYING ADVERTISEMENTS, A. 
Breard, London. 

9311. Recisterinc Mecuanism, J. Y. Johnson.—(The 
Longacre Company, United States.) 

9312. Surrace ConpEnsERs, G. Horner, London. 

9313. Burnine Liquip Hyprocarzons, H. H. Lake.— 
(P. Humbert, jun., United States.) 

9314. VeLocirepes, D. H. Smith, London. 

9315. MANUFACTURING NITRO-CELLULOSE, E. N. Todd, 
London. 

9316. LncuBATING FIs for ANGLING, A. Bourbunneux, 
London. 

9317. Pyeumatic Pumps, P. Malleville, London. 

9318. Compressinc and Batinc Corron, H. Rembert, 
London. 

9319. Naits for Suoeinc, J. N. Aronson, London. 

9320. APPARATUS for NAPHTHALISING Gas, T. Travers, 
London. 

9321. Jomery, D. P. P. de la Sala, London. 


17th June, 1890. 


9322. Formation of Cotourinc Martrers, R. Holliday 
and Sons and T. Holliday, London. 
9323, CrrcuLaR Knitrinc Macuinery, E. E. Sibley, 


mdon. 

9324. Wueets for VeLocirepes, T. W. Robertson, 
Belfast. 

9325. Compustion of Fuet in Furnaces, J. Hampton, 
Loughborough. 

9326. Vaporisers, J. O. Woods, London. 

9327. Rai.way SLEEPERS and Ties, J. Richardson, 
London. 

9328. Roorinc, 
United States.) 

9329. ATTACHING WIRE Spokes to Huss, H. Barmby, 
Preston. 

9330. ELEecTROLYsIs of CHLoRIDEs, W. H. Dowland and 
W. Mills, London. 

9331. Macic Fire LicHTer, 
Brighton. 

9332. INHALING VoLATILE SuBsTances, J. H. Lake, 
Exeter. 

9333. Opsective Inpicatinc for Coast BATTERIES, 
F. G. Stone, Dover. 

9334. Brace.ets, C. Bachen, London. 

9335. Lamps for MARINE SIGNALLING, J. Wall, Liver- 


W. Fairweather. —(G. H. Babcock: 


J. A. Whitby, New 


pool. 

9336. ADDREss CarD DistripuTors, F. Bosshardt.— 
W. J. Eichenberg, Germany.) 

9337. Brick-MAKING Macuinery, T. C. Fawcett, 
Halifax. 

9338. CoIN-rREED Apparatus, E. G. Matthewson, 
London, 

9839. Tosacco Pipss, J. Holt, London. 

9340. Harr-pin Makino Macuines, H. W. Tonks, Bir- 
mingham. 

9341. Wincn Hanp.es for ApsusTinc Matrress Svur- 
Faces, I. Chorlton and G. L. Scott, Manchester. 

9342. Harness of DouBLE-LIFT OPEN-SHED JACQUARD 
Macuarnes, R. Wilkinson, Bradford. 

9343. FLEXIBLE-JOINTED Pipe for Fivuips, &c., R. M. 
Hague, Newbury. 

9344. Raisinc and Lowerinc Rartway Trains, G. de 
M. Mackirdy.—(@. Ashcroft, New South Wales.) 

9345. Sash Fasteners, H. Holland and W. Carter, 
Birmingham. 

9346. Hees for Boots and Sxoes, E. Sandall, Glasgow. 

9347. Driving Mecuanism of Sarety Bicycies, N. 
Tibbits, Bristol. 

9348. JacquarD, H. W. Rice and 8. C. Smith, Not- 
tingham. 

9349. Fert Hats and Bonnets, G. Morand, London. 

9350. —— of GunpowperR, &c., J. E. Goudge, 

mdon. 

9351. MacHINEs for DisPENsING PREPaip Goons, W. A. 
Britten, London. 

9352. Raisine, &c., the GALLERIES of O1L Lamps, H. B. 
Young, London. 

9353. Locking Raitway CARRIAGE Doors, J. F. Sey- 
fried, London. 

9354. RECOVERING SaLtnE from SouvtTion, C. H. Huntley, 
London. 

9355. Music Lear Turners, D. Schuyler, London. 

9356. Automatic TILL, A. Gough, sen., London. 

9357. Swircues for ELectric GLow Lamps, A. Barker, 


ondon. 

9358. Key Gurpe for Locks, F. Baggott, London. 

9359. Compass, C. H. Rott, Swansea. 

9360. Gas Enarnes, R. H. Lea, W. J. Brett, and E. W. 
Cooper, London. 

9861. ELecrric Repuction of Metats, T. L. Willson, 
London. 

9362. Rincs, Hooks, &c., N. Voice and N. Voice, jun., 
Crawley. 

9363. Dries for Upserrina FLances in Rivets, C. H. 
Brown, London. 

9364, LITHOGRAPHIC TRANSFER SURFACES, J. F. Roberts, 


ndon. 
9365. — Cups for Loosrt Parers, H. H. Ballard, 
ndon. 

9366. PaPer Boxes, M. N. Bailey, London. 

9367. Corsets, F. Charles, London. 

9368. Rotting Mera, A. M. Clark.—(G. H. Clowes and 
E. F. Randolph, United States.) 

9369. CasH RecisTers and Inpicators, H. J. Haddan. 
—(The National Cash Register Company, United States.) 

9370. Casu RecisTers, H. J. Haddan.—(The National 
Cash Register Company, United States.) 

9371. Dies for Rottinc Screw Tureaps, C. D. Rogers, 
London. 

9372. Woop Screws, C. D. Rogers, London. 

9373. Saw-sETTING Macuine, P. M. Justice.—(4. Weiss, 
Switzerland.) 

9874. CartRipGES, B. Hardcastle, London. 

9875. MAGAZINE Guns, A. J. Boult.—(F. M. Garland, 
United States.) 

9376. Removinc Corks from Borttes, H. J. Williams, 
London. 

9877. CarriaGe and other WHeEELs, A. J. Boult.—(J/. 
Krisch and H. Schmidt, Germany.) 

9378. FLuip Power Morors, W. P. Thompson.—{J. B. 
Erwin, United States.) 

9379. PREVENTING INCRUSTATION in BorLers, W. B. 
Bull, London. 

9380. Spoots for Spinninc, WEAVING, &c., A. J. Boult. 
—-(W. Schneider, Germany.) 

9881. Trres for Cycies, H. H. Holt, London. 

9382. CarTRipces, A. J. Boult.—(F. M. Garland, 
United States.) 

9383. BorLteR Furnace, W. W. Horn.—(J. S. Harkins, 
United States.) 

9384, ManuracTuRE of Bricks, D. H. Close, London. 

9385. ELevaTor for Lerrers, &c., W. W. Horn.—(C. E. 
Keid, United States.) 

9386. TWwo-spEED Gear for VeLocirepEs, J. R. Park, 
London. 

9387. CasH RecIsTERS and INpicators, W. G. Latimer, 


ndon. 

9388. Macurnes for CLEANING Corton, J. 8. Cochran, 
London. 

9889. Borrtes for MvuctLace or Ink, W. F. Litch, 
London. 

9390. — H. H. Lake.—(D. R. Pruden, United 
States. 

9391. Burtons, H. H. Lake.—-(The Waterbury Button 
Company, United States.) 

9392. BuckLes, H. H. Lake.—(C. H. Farmer, United 
States.) 

9393. BuRNING, &c., MINERAL Ort Gas, O. Lindner, 

mdon. 





9394. Cuarcinc Gas Rertorts, J. C. Chandler, London. 

9395. Propucinc Rotary Motion, O. Romanze and 
F. W. White, London. 

9396. — for Distrisutinc Seep, G. Greenfield, 

ndon. 

9397. Water Separators for Borters, W. Walther, 
London. 

9898. ORNAMENTING Meta. Letters, R. B. M. Stewart 
and E. Hanff, London. 

9399. Harvestinc Macuines, G. Howard and G. 
Gibbs, London. 

9400. Packine and Lininc MareriAxs, H. H. Lake — 
(The Thompson and Norris Manufacturing Company, 
United States.) 

9401. Maxine Trays for Receivine Ecas, W. 8. Lowe, 


on. 

9402. TREATING Skins, O. Potelune and O. Potelune 
and Co., London. 

9403. Pree Joints and Supports, G. Harvey, London. 

9404. Casks or BARRELS, G. Mills, London. 


18th June, 1890. 

9405. Curr, &c., SuspeNDERS, R. B. Morison, Broad- 
hempston. 

9406. Boxts for Doors, &c., J. Kaye, Kirkstall. 

9407. SraNLEY Cabinet, G. Agar, London. 

9408. Crocuet Hooks, C. W. Clark, Birmingham. 

9409. ApsusTING a Fo.prne, &c., Fisninc Net to the 
Hanp ie, H. Mather, Manchester. 

9410. Vatve Gear for Steam, &c., Excines, W. M. 
Musgrave, Bolton. 

9411. TELEPHONE PuUG, C. P. J. Fitzsimon, Dublin. 

9412. Coatinc Suips’ Bortoms, J. C. Williamson, Man- 
chester. 

9413. DeveLopinc Batus for PuotoGRaPHic Purposes, 
J.B. Brooks, Birmingham. 

9414. AuTomaTic ALBuM, H. Spencer.—(W. Thurlow, 
Queensland.) 

9415. CypHer Piayinc Carps, H. L. Salmon and T. 
Draper, London. 

9416. Burninc Liquip Furr, A. Andirson and J. 
Wilson, London. 

9417. Preparinc ‘‘WasH Greys,” G. B. Behrens, 
Manchester. 

9418. TYPE-wRITERS, J. Rice, Manchester. 

9419. Topacco FLavour, W. C. Owston, Carleton, near 
Pontefract. 

9420. Vatves for RecGenerativeE Gas Furnaces, T. 
Williamson, Glasgow. 

9421. WHEELS of VELocIPEDES or Cyczs, F. W. Lane, 


Belfast. 
9422. GLazinc Bars for Winpows, &c., W. R. Lester, 
las; 


gow. 

9423. Prorectinc Sotprers from RirLe Fire, D. du 
Boulay, Salisbury. 

9424. Razors, J. R. Watts and E. Greville, Sheffield. 

9425. ComBINED CHEFFONIER and BepsteaD, &c., M. W. 
McAllister, Glasgow. 

9426. Automatic Detivery Box, J. Garrow and F. W. 
Gould, Glasgow. 

9427. CoMBINATION FLOWER and FERN Pot, A. Thurlow, 
Atherstone. 

9428. Forminc Naits, Hoxwprasts, &c., J. 
London. 

9429. INsuLATOR for TELEGRAPHIC PuRPosEs, E. Baines, 
Huddersfield. 

9430. DisinrecTinc Faprics or Fisres, T. Mellor, 


jifax. 

9431. TasBLes, A. Barker, London. 

9432. Fish Hook, J. P. Bayly.—(J. Lathrop, United 
States.) 

9433. Cookinc Srove, J. P. Bayly.—(N. 
United States.) 

9434. Nut Cracker, J. P. Bayly.—(T7. Holmes, United 
States.) 

9435. Pioucus, J. P. Bayly.—{J. Shearer, 
States.) . 

9436. Book Lear Turner, J. P. Bayly.—(M. Ky!-, 
Canada.) 

= Securinc Hanpies, J. Campbell and W. Frier, 


Pride, 


Thompson, 


United 


aSgow. 

9438. Firtincs for Statis, W. Burton and F. Durrans, 
London. 

9439. Lapies’ GAUNTLETs, W. Penlington, London. 

9440. Hrnces, H. Schlund, London. 

9441. Hinces, H. Schlund, London. 

9442. Facititatinc the Fininc of Beer, L. C. Best, 
London. 

9443. DistrrpuTion of Steam for Steam Encrnes, 8. 
Psaroudaki, Liverpool. 

9444. Cocks or Va.ves for Buast Pipes, M. Boecker, 
London. 

9445. Toots for Makinc Hinces, H. Schlund, London. 

9446. ProgectiLes, H. Schlund, London. 

9447. Tricycies, C. F. Chaplain, London. 

9448. BaLu Puzz.e, C. D. B. Russell, London. 

9449. Gas Fires, R. W. Mackinlay and H. Darwin, 


‘ow. 
9450. VeLociPEDEs, V. L. A. Blumbergand W. Smethurst, 
London. 
9451. ~ eaaaae Rrvc for Fisurnc Rops, A. V. Gifkins, 
ndon. 


9452. Tricycies and other VeLoctPepes, G. C. Cabanis, 
0 


mdon. P 
9458. Knittinc Macaines, A. and F. F. Mellor, 
London. 
9454. _—— Apparatus for Rai.ways, C. Fairholme, 
mdon. 
9455. Hay-Makine Macuines, T. T. Mallett, London. 
9456. AERATION of CaRBons in FittTers, R. Gough, 
ndon. 
9457. Sarery Retier Pressure Vatves, A. Steven 


lasgow. 

9458. Macuine for CLEANING Rice Szeps, W. Houghton, 
London. 

9459. AERO VELOCIPEDE, O. Francis, London. 

9460. Reteasinc Runaway Horses, H. H. Lake.— 
CU. A. L. Lysgaard, Norway.) 

9461. Fare Inpicatinc Devices for Cass, &c., H. H. 

e.—(G. R. 0. Westendarp and G. C. Pieper, Gev- 
many.) 

9462. Rotary Enornes, J. Ketcher, London. 

9463. Steam Encine VaLve Gear, L. Durant and A. 
Lencauchez, London. 

9464. Swimminc Wess, P. Braby, London. 

9465. SHeeT MetaL Roorina, A. Moore and H. Petts, 
London. 

9466. Gauce Guass Fittines for Steam Boiers, T. 
Johnson, London. 

9467. Tir Irons, W. H. Sleep, London. 

9468. Brakes, W. H. Sleep, London. 

9469. Guns for OrDNANCcE, C. J. M. Afzelius, London. 

. AXLES, J. Parker, London. 

9471. Reis for Ripine or Drivine, W. Dixon, London. 

9472. INDIA-RUBRER COVERED WIRE, G. G. M. Harding- 
ham.—( Felton and Guilleaume, Germany. 

9473. SHEARING Woot or Harr, G. G. M. Hardingham. 
The Silver’s Patent Sheep-shearing Machine and 
Flexible Shaft Company, Limited, Australia.) 

9474. Expostnc TRANSPARENT or other PHOTOGRAPHS, 
J. 8. Foley and L. C. H. Mensing, London. 

9475. ANTI-VIBRATION TiREs for WHEELS, A.C. Brown, 


mdon. 

9476. STRAIGHTENING Wires, &c., R. Kronenberg and 
C. Prinz, London. 

9477. ATTACHING DETACHABLE CoLLarRs to Surrts, J. H. 
Major, London. 


19th June, 1890. 


9478. FasTENER for CoLLar Fronts and Ties, W. 
Barker, Leeds. 

9479. Cookine Apparatus, P. H. Williams, Egham. 

9480. TRAVELLING Cranes, J. Platt, Lancashire. 

9481. SELF-FASTENING ENVELOPE, L. Milborn, South 
Tottenham. 

9482. Wartcu Guasses, R. A. Sloan, Liverpool. 

9483. TYPE-WwritiInG Macuines, J. N. Williams, 
Glasgow. 

9484. Impression Recisrer for PrRintinc MACHINES, 
T. Jones, Evesham. 

9485. Scottish GurrarR, W. Sutherland, Glasgow. 

—— ” Cotton Frsre, R. 8. Burn, Stock- 
port. 
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0487. Rupenrnc of SrrawsBerries, R. 8. Burn, Stock- 


sort. 

ous. Mecuanism for Wixpow-BLinpbs, R. 8. Burn, 
Stockport. 

9489. Water-cLosets, J. and A. Duckett, London. 

9490. Warmers or Paps, E. Roberts and A. Jones, 
Manchester. 

9491. Apparatus for Curtinc, &c., Hotes, W. Ward, 
London. 

9492. Drums for TRANSMITTING Power, H. Smith, 
Sheffield. 

9493. MecnanicaL Counters, W. J. Ashburner, Man- 
chester. 

9494. Date Pap and Apvertisinc Taser, C. J. 
Browett, Birmingham. 

9495. PREVENTING Fipres WRAPPING the DRAWING-OFF 
Rouuers of Compinc Macurnss, J. L. Halliday and 
L. Shore, Keighley. 

9496. Gas Encines, G. Robson, Sunderland. 

9497. ApsustaBLe Parts of Stranps, F. A. Walton, 
Birmingham. 

9498. Tray and Cover for PaoroGrapHic Piates, H. 
Wilkinson, Cheshire. 

9499, Hutce Axve Lusricatinc Apparatus, R. Arm- 
strong, Glasgow. 
9500. Macuine for 

Glasgow. 

9501. Covertnc Rost Busnes Durtmnc FUMIGATION, 
J. Cochrane, jun., Leith. 

9502. AvuTromatic De.tivery Box for Marcues, J. 
Garrow and F. W. Gould, Glasgow. 

9503. S1GNaLmMaN’s Instruction Box, L. G. Tufnell, 
London. 

9504. Rapiators for Heatinc by Streax, J. F. Phillips, 
Brighton. 

9505. Makinec-vp VeLvets, A. J. Vandenbergh and C. 
Thompson, London. 

9506. Licut Reriecrors, R. Kerr, London. 

9507. Printinc Frames for Psorocrapus, J. B. 
Brooks, Birmingham. 

9508. SHARPENING Kyives, G. Edwards, Thornton 
Heath. . 

9509. Bicycies, P. Hedley, R. Falconer, and A. Jack- 
son, North Shields. 

9510.. Sarety of Saminc Crart, A. L. Henderson, 
London. 

9511. PxorocrapHic Ssvutrers, J. Parkinson, S&S. 
Faweett, and C. F. Parkinson, Lancaster. 

9512. Vetocirepes, G. R. Gibson and F. H. Phillips, 
London. 

9513. INCANDESCENT ApverTisinG, A. 8S. V. Turquand, 
London. 

9514. CLeanrinc Grain, C. Gairdner and R. Ramsay, 
London. 

9515. Toy Sounp-propucinc Devices, A. Decveur, 
London. 

9516. Apparatus for Curtinc Breap, F. W. 
Manchester. 

9517. Sprrtoons, R. Hertzberg, London. 

9518. Apparatus for EvaporatinG Liquips, J. Foster, 

ilasgow. 

9519. Epvucationat Games, C. M. Dunlop, Glasgow. 

9520. Skercainc Boxes, L. B. Phillips, Londen. 

9521. Gas Propucers, J. C. Mewburn.—(0. W. 

Ketchum, Canada.) 

2. BrtyrarpD TaBLes, F. G. Casson, London. 

3. Stoppers for Botries, R. Atkinson, London. 

4. Maxine and Pressinc Ciay, C. Walton, London. 

9525. Implements for CuLtivatinc Lanp, T. C. Darby, 
London. 


Benpinc Tuses, J. Laidlaw, 


Follows, 









man, London. 
527. Vatves for Bunsen Burners, R. W. Mackinlay 
H. Darwin, Glasgow. 
9528. CLinometer, G. Ferrier, London. 
9529. Hypravutic Motor, W. W. Horn.—({H. P. Chris- 
tiansen and J. Hansen, United States.) 
0530. CoLounrnc Matters, O. Imray.—(The Farbirerke 
cormals Meister, Lucivs, and Bruning, Germany.) 
9531. Gas Fires, R. W. Mackinlay and H. Darwin, 
Glasgow. 
9532. ComBrneD MiLkinc Apparatus, &c., W. H. 
Bailey, Toddington. 
533. Musicat Instruments, H. H. Lake.-{G. Broder, 
rermany.) 
9534. OnpNaNncE, H. H. Lake.—(S. H. Emmena, United 
States.) 
9535. Cask or Barret WasHinc Macutrnes, K. Fehmel, 
London. 
9536. Meratiic Latainc, H. H. Lake.—(W. W. Bost- 
wick, United States.) 
9537. Dyestorrs, J. Y. Johnson.—{ Badische Anilin and 
Soda Fabrik, Germany.) 
9538. Propuctne Emutsions, &c., Sensitive to Liou, 
W. Rebikow, London. 
9539. INDEPENDENT or CLIMATIC 
Herzog, London. 
9540. RecuLatine the Quatity of ARTtFIcIAL Gas, C. 
Herzog, London. 
9541. BREECH-LOADING SMALL Arms, P. T. Godsal, 
London. 
9542. PuotocrapHic Apparatus, L. Koch, London. 
9543. ANTI-FRIcTION JoURNAL Bearincs, M. A. and 
J. W. Andrews, London. 
9544. Hotpwast for WHeets of Roap Veunic.es, T. 
Judge, London. 
9545. Foipinc Seat or Cuarr, J. J. Cope, London. 
9546. Mart Povucnes or Baas, , London. 
9547. Innaer, A. W. Shirley, London. 
9548. Sicuts for Rirces, &c., J. J. B. Jones-Parry, 
London. 
9549. PuotocrapHic Sautrer, H. Ransom, London. 
9550. Razor Strrops, H. A. Parker and F. B. Brock, 
United States. 
9551. Faucets, G. C. Sawyer and F. B. Brock, United 
States. 
552. Lupricators, E. C. Miller.—(C. B. and H. L. 
Miller, United States.) 
9553. Apparatus for VENTILATORS, E. Hatton, Man- 
chester. 











Variations, C. 
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9554. Drawine orr Viscous Susstances, L. H. A. W. 
Sack, Glasgow. 
5. RatLway Sveerers and Fastrenrnos, J. Durrand, 
Glasgow. 
556. SicnaL Wires, W. H. Deakin and C. Burford, 
Worcester. 
557. Presser Fiyers, J. Warburton and H. Stuthard, 
Manchester. 
558. Hat Learner, W. Ruttenau, Manchester. 
“. Joints or Coupiines for Pires, W. Richardson, 
Notts. 
9590. Esecrorn Mecuanism of Drop-pown Guns, C. H. 
Maleham, Sheffield. 
9561. Construction of Com Furnaces, W. Truswell, 
Sheffield. 


2% 












9562. JoueRs’ Toot for MARKING Woop, R. Holden, 
London. 

9563. Sckew Propeciers, C. Myers and M. Wells, 
Manchester. 

9564. Sewers, W. P. Thompson.—(J. Lynch, United 
States.) 

9565. Metat Pire Joints, G. 
Tyne. 

9566. Tires, W. B. Bartholomew and W. Elvery, 
Dublin. 

9567. SreELYARDS for WeicHiNG Macutnes, H. Pooley, 
jun., Liverpool. 

9568. Soar TRays and Soar Disues, C. R. Mlingworth, 
Barnsley. 

9569. Lips for Jars, &c., C. Gilkes and G. L. P. Lea, 
Barnsley. 

9570. Minerat Water Vans, &c., W. Heppenstall, 
Barnsley. 

9571. Sprinc Frames for VeLocipepes, J. 
London. 


Batey, Newcastle-on- 


Olney, 


Glasgow. 

9573. Key Rincs, W. Smith and F. Hoyer, Liverpool. 

9574. Hot-arr (Gas) Sroves, R. W. Mackinlay and H. 
Darwin, Glasgow. 

9575 Gas Fires, R. W. Mackinlay and H. Darwin, 
Glasgow. 

9576. Wixpinc Frames, T. Guest and T. Brookes, 
Manchester. 

9577. Rotary Po.tsuinc Boss, T. R. Canning, Bir- 
mingham. 

9578. PorTaBLeE Stranp Pipes, E. Brownlow, Man- 
chester. 

9579. VesseLs for Cooxinc by Stream, E. W. Parish, 
Leicester. 





9580. Fasteners for Wixpows, W. Eddlestone, 
Halifax. 
9581. Furnaces of Borers, E. Binns and H. Collier, 


‘ax. 

9582. Brims for Sik Hats, R. Wormell, Manchester. 

9583. Type Printinc Macnines, B. and A. Berry, 
Bradford. 

9584. Ba ts for ATHLETIC Pursuits, H. J. Rofe, Man- 
chester. 

9585. Suvuttitusc Motion, 8. Walker and G. Leek, 
Radcliffe. 

9586. TRANsMITTING Rotary Motion, F.S. Willoughby, 
and T. Horsfield, Manchester. 

9587. Leveciine Starr, 8. Buckle, Richmond 

9588. Packinc BrittLe Goops, ¥. Robertson, 
Belfast. 

9589. HayMAKING Macuines, J. Harrison, Lincoln. 

959. SrrerRine Vesseus, N. Arthur, Leith. 

9591. Tires, J. Hebblewaite, G. Kay, and W. Stelfox, 
Manchester. 

9592. Mitt Appiiances, G. F. McCleane and W. M. 
Faber, Liverpool. 

9593. PHorocrapH Cameras, C. B. Skinner, London. 

9594. Moutuprece for Topacco Pipes, J. F. O'Brien, 
London. 

955. CoLLector for Lawn Tennis Baus, E. Latham, 
London. 

9596. Comprnation Coat Vase and Sranp, J. E. L. 
Jones, London. 

9597. MuLtieLce Speep Gearina for VeLocipepss, F. 
Bower, London. 

9598. Construction of Drums of Rotary ScREENs, C. 
Cousins, London. 

9599. DeTeRMINATING Weicat of Loap, &c., V. de 
Kerckhoue, London. 

9600. Apparatus for use in Game of Cricket, C. Howe, 
London. 

9601. Batt Puzzie, A. Pickard, London. 

9602. ELectricat Enercy, Siemens Brothers and Co. 
—(Siemens and Halske, Germany.) 

9603. Aspestos Packinc for Srurrinc-Boxes, F. A. 
Waylen, London. 

9604. Apparatus for BurRNinG Liquip Fvet, W. E. 
Smith, London. 

9605. Sawinc Meta, H. H. Lake.—(L. M. Ham, 
United States.) 

9606. Pipe Courtine, B. Hithnermann, London. 

9607. Rupper Tires for Bicycues, &c., H. B. Clayson, 
London. 

9608. Printinc Lives on Sairt-rronts, &c., A. Bruce, 
London. 


London. 

9610. Oxsturators for OrpNance, J. B. G. A. Canet, 
London. 

9611. SMOKE-consuUMING Furnace, 8. Eggenberger, 

mdon. 

9612. ExpLosive Prosecti_es, &c., J. M. McMahan, 

ndon. 

9613. Screw-cuttine Devices for Latues, J. 8. Foley, 
London. 

9614. Compressep Cakes of Soar, P. A. Newton.— 
(The Chesebrough Manufacturing Company, United 
States.) 

9615. INrants’ Cuarrs, J. Walker, W. 8S. McLennan, 
and J. B. Lindsay, Glasgow. 

9616. Boat Lowerinc Apparatus, T. 8. Hooford, 
London. 

9617. Coverinc Giass Borries with Sitver, T. Guest, 
London. 


21st June, 1890. 

9618. ENAMELLED Bricks, &c., J. C. 
Fermanagh. 

9619. DispLAYING and PROTECTING ADVERTISEMENTS, 
D. Nicoll, London. 

9620. Lock Jormnt Ferruce for Fisnine-rops, W. H. 
Wigley, Cheltenham. 

9621. Fastenines for Baas, &c., J. B. Brooks, Bir- 
mingham. 

9622. Broncuitis Kerrie, E. J. Pike, London. 

9623. Lanterns, G. Turner, Manchester. 

9624. Locks for Steerinc Gear of Bicycues, A. W. 
Metcalfe, Bristol. 

9625. Humipiryinc Air, J. Moseey, Manchester. 

9626. PREVENTING Set-orr in PRinTING MacuHiNes, M. 
Smith, Manchester. 

9627. TypocRaPpHic Macuines, M. Smith, Manchester. 

9628. MeTALLIc Suips, &c., J. W. Hardwick and C. F. 
Wilkinson, London. 

9629. Spinninc Tor, R. Pilkington, London. 

9630. Weavinc Mes Nettina, H. A. Rendall, Brid- 


Bloomfield, 





port. 

9631. PROPELLING APPLIANCE for Swimminc, W. Cowan, 
Glasgow. 

9632. CoaL-wasHinc Macuinery, A. F. G. Brown, 

gow. 

9633. CHEESE Presses, J. H. Douglas, Glasgow. 

9634. Moutps for Iron or other Castinos, J. Facer, 
Stourbridge. 

9635. INDICATING Distances, J. F. O'Brien, London. 

9636. OPERATING SHUTTLE-BOXES of Looms, J. Cowburn 
and C. Peck, Manchester. 





9687. Roorinc Ties or Siates, B. Edwards, Glouces- 
tershire. i ; 
9688. Paracautes, H. Aurache and W. H. Valentine, 


Leytonstone. 

9639, Ho_pinc Goops in Winpows, W. H. Clarke, 
Birmingham. 

9640. Syrinces, J. and H. Lucas and W. 8. Bentley, 
Binningham. 


9641. Corn-operaTinG Macuryes, R. J. J. Shrimpton, 
London. 

9642. Coxe, G. Horsley and A. C. Wilson, Stockton- 
on-Tees. 

9643. Treatinc Riera Fisre, A. Hodge, Glasgow. 

9044. Kyrrrinc Mecuanism, C. Clark, Glasgow. 

945. PrepayMeNtT Gas Meters, W. Cowan, London. 

9646. Dry Compounps or Mixtures, P. Petzold, 
London. 

9647. Roastinc, Heatine, &c., Correr, A. Pavitt, 
London. 

9648. Reapine Stanps or Desks, J. F. Hincks, London. 

9649, Spinninc Tops, W. W. Baggally, London. 

9650. LupricaTING AXLr Bearinos, D. B. and O. Craig, 
London. 

9651. TREATMENT of Peat, W. Loé and C. Gumbuart, 
London. 

9652. Rack for the Corps of Wixpow Buinps, G. G. 
Potter, London. 

9653. PeNHOLDERS, T. Biermanns, London. 

9654. Evastic Matrressges, W. P. Thompson.—(4. Vigie 
Jils, France.) 

9655. OpEninc, &c., 
London. 

9656. Propucinc TAMBoUR StiTcH1NG on GLoves, C. R. 
Bonne, London. 

9657. OPENING AERATED WaTER Bortties, A. Thomp- 
son and W. Davies, London. 

9658. SuspeNDING ToBacco Pipes, F. 8. Cox, Birming- 
ham. 

9059. Preparinc Os for CompounpInc PURPOSES, 
J.S. Fairfax.—(F. Crane, United States.) 

9660. PyroxyLine Compounns, J. 8. Fairfax.—(F. 
Crane, United States.) 

9661. Groves, A. Begué, London. 

9662. BorrLe and other Stoppers, H. G. and W. H. 
Saunders, London. 


Fanuicuts, &c., D. Osborn, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


424,013. Sream Separator, C. J. Mellin, New York, 
N.Y.— Filed June 1ith, 1889. 
Claim.—The improved separator consisting of the 
cup receiving the steam at the top on its way to the 
steam pipe, having a laterally divergent passage or 


passages conducting the steam from the inner lower 
portion thereof to the steam pipe, and also having an 
annular water and steam compression space below 
closed against the upward flow of the steam, but with 
limited escape passage or passages for the water there- 


(424.013] 








from open to the steam space. The combination, with 
the steam separator consisting of the cup —' 
the steam at the top on its way to the steam pipe an 
having a laterally divergent passage or passages con- 
ducting the steam from the inner lower portion thereof 
to the steam pipe, arid a continuation of the interior 
space of the cup below said passage or passages, of the 
steam pipe connected with and receiving the steam 
from said cup centrally, and a throttle valve located in 
said cup, substantially as described. 


424,034. Lips ror Juos, G. Sutton, Lancaster, Eng- 
land.—Filed July lith, 1889. 

Claim.—(1) A jug or other vessel having a swinging 
lid or cover provided with a balanced strainer attached 
thereto projecting downward therefrom, such strainer 
when the jug or vessel is tipped or the lid or cover 
opened, serving to cover the space between the cover 
and the discharging mouth of the vessel, substantially 
as described. (2) A jug or other vessel having a 
swinging lid or cover provided with a strainer, and 





also with a counter weight to render the cover self- 
balancing, the strainer projecting downward and 
having the shape substantially as and for the purposes 
described. (3) A jug or vessel having a cover 4, and 
pins or trunnions serving as supports for said cover, 
combined with a strainer ¢, secured under its front 
side and shaped and arched as set forth, and with a 
counter-weight / at its rear side, the whole being and 
operating substantially as set forth. 
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424,044, FLexipi.y Tune, 7, R. | — 

'N. Y.—Filed Nore mber 37th, seamen, New York, 
Claim.—The flexible tube compose. — 

wire spring A, intermediate the pe aunt celled 


ch is inter. 
(424 044] 





posed and held under pressure the coiled wire 
substantially as herein shown and deawted. —* 


424,065. Dynxamo-eLecrric Macuines, C.D, Ji mney 
Biren <—s April 16th, Isso, - 
Clain,— a dynamo-electric machine, the 

bination of the field magnet core “sa joy per 
turned to fit into holes in the pole-pieces, said pole- 
pieces having holes bored therein of a slightly less 
diameter than the ends of said core, with slits extend- 
ing out from the holes in said pole-pieces to one side 
whereby sald holes may be slightly expanded and the 
pole-pieces be permitted to be slipped on to the ends 
of the core, and bolts by which said pole-pieces may be 
clamped tightly on to said core when in position, and 
a firm magnetic union thus effected. (2) In adynamo- 
electric hine, the bination of a round straight 
field magnet core having its ends turned off to fit into 
holes in the pole-pieces, said pole-pieces bored out to 
fit tightly over the ends of said core, and divided or 
slitted at one side of the holes, whereby said holes are 
adapted to be expanded slightly, ears on said pole- 
<ay alongside said slits, bolt holes in said ears, and 
its passing through said holes, whereby said pole. 
pieces may be clamped tightly on said core and a good 








magnetic union of the parts thus secured without the 
usual expensive and tedious hand-fitting, substantially 
as set forth. (3) The bination, in a dy lec- 
tric machine, of a round straight field-magnet core, 
pole-pieces fitted tightly over the ends of said core and 
extending out therefrom to one side and expanding in 
the direction of the axis of the armature, and extend- 
ing in curves from the end of the core in substantially 
the natural direction of the principal lines of force of 
the field magnet. (4) The combination, in a dynamo- 
electric machine, of the field magnet core, an armature 
located to one side of said core, and age pee secured 
to the end of said core, expanding in the direction of 
the axis of the armature, and extending from the ends 
of said core in substantially the natural direction of 
the principal lines of force of the field magnet to near 
said armature, substantially as shown and described. 





424,099. Governor ror Gas ENGINES AND OTHER 
LIKE Motors, B&. F. Delamare-Deboutteville and 
L. P. C. Malandin, Fontaine-le-Bourg, France.— 
Filed October 28rd, 1889. 
Claim.—(Q1) A governor for gas or like motors, com- 
rising a differential pendulum and a double-ended 
oor carried by the slide valve of the motor, one end 
of the said lever engaging with the pendulum and the 
other end acting upon the supply valve, substantially 
as set forth. (2) A governor tor gas or like motors, 
comprising a differential pendulum provided with 
adjustable weights and a notch, and a double-ended 
lever carried by the slide valve of the engine, one end 
of the lever engaging with the notch in the pendulum, 
the other end with a knife-edge connected to the 





supply valve, substantially as set forth. (3) A 
governor for gas or like motors, comprising a differ- 
ential pendulum provided with adjustable weights 
and a notch, a double-ended lever carried by the slide 
valve of the engine, each end of the lever being age 
vided with a knife-edge, one to engage in the notch of 
the pendulum to raise the other end, and a slide con- 
nected to the supply valve stem, provided with a 
knife-edge adapted tu be engaged by one end of the 
lever, substantially as set forth. 
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India- office, Whitehall, 
23rd January, 1890. 


Order of the Secretary 
q OF STATE FOR INDIA IN COUNCIL. 
The Director-General of Stores for India is pre- 
to receive TENDERS from such persons as may be 
villing to SUPPLY— 
SPIKES for 751b. RAILS. 

f contract zoe La ea o ap pice 8 to he 
‘ of Stores, India-office, hitehal +y ON 
a mel ogy left. at his office at any time before Two 
bcs on Tuesday, the 28th January, 1890, after which 

oc’ 


iy 
t ived. 
po fendor wil be received, Be Cow BIE JOPP, 
pms Director-General of Stores. 


The conditions o 


~ Tnaia vince, w Tite. iall, 
22nd January, 1890. 


] y Order of the Secretary 
OF STATE FOR INDIA IN COUNCIL. 
The Director-General of Stores for India is pre- 

DERS from such persons as may be 
>U RCHASE— 
ing OLD INDIA RUBBER SPRINGS, ke 
The conditions of contract ma be had on « application to 
the Director-General of Stores, Tate Office, Whitehall, 8. W., 
and Tenders are to be left at his office at any time before Two 
eclock p.m., on Tuesday the llth February, 1890, after which 
no Tender will be received, 
ABERCROMBIE JOPP, 
Vall Director-General of Stores, 


2 (iivil Service Commission. 
% FORTHCOMING EXAMINATION. 
JUNIOR EXAMINER in the Office of Works 
49), 2th January 
, Technical ere de ‘and qualifications necessary. 
The date specified is the latest at which applications can be 


ant be made on forms to be obtained, with parti- 
culars, from the SECRETARY, Civil Service ‘Commission, 
London, 8. D108 


Rey al Indian Engineering 
OLLEGE, COOPERS ae, STAINES. 
The COURSE of STUDY is arranged to fit an 
ge my for Employment in a India, or the Colonies. 
oat Fifty students will eo itted in September, 1890. 
For Competition, the § of State will offer Six 
Appointments in the —~ "Public Works Department and 
Two in the Indian Tel Depertney 
For — cory Pea the *RETARY, at the o- 


Qociety of iets —The First 


ORDI * hie MEETING of this Society for the year 
1800 will be a at the Town Hall, Westminster,on MONDAY, 
the 3rd of February. 

The President for 1889, Mr. Jonathan R. Sega will present 
the premiums awarded for pape pers read during that year. 
whe President for 1890, Mr. Henry Adams, will deliver his 
inwgural address, 

The chair will be be — at My 

a. A. F ‘EC 











UXSON, Secretary. 
a, Va eer Westininster, 8. 
January 20th, 180 D231 


Phe F Electrical Standardising, 


TESTING, AND TRAINING INSTITUTION. 
Founder—ROBERT eo 
Boarp ov Contr 
The Right Hon. the Earl of C RAWFORD, Chairman, 
The Hon. REGINALD BROUGHAM, 
ROBERT HAMMOND, 


FRANCIS INCE. 

HUGH E. HARRISON, Principal. 
Laboratories and Worksho ope—Charin -CTOss. 
Offices—15, St. Helen’s- ples 

The new SESSION for the TRAI ING 1 DEPARTMENT 
of the Institution COMMENCES on WEDNESDAY, the 
19th of February next. 

@ course combines the College and Workshop systems of 
instruction. Students attend lectures and receive practical 
instruction in Electricity and Magnetism, General Physics, 
Chemistry, Mathematics, Electrical ngineeri and Mechani- 
cal E ineering. Ad vanced Students assist the staff of the 
Institution in the work of Standardising and Testing in the 

ratories, and also the outdoor Inspectors in various parts 
of London and the country. 

Students who have passed through the Institution course 
successfully are drafted into the various Companies’ Works, 
where they receive salaries according to the aptitude they have 
shown for their work. 

For oe and further particulars apply, to the SECRE- 

194 





TARY, Ph otha Latham, M.A., 15, St. Helen’s- — E.C 
Di 





(ity of Coventry Waterworks. 
e Corporation of the City of Coventry are prepared to 
receive TENDERS for 

THREE STEEL CORNISH BOILERS 
each 6ft. in diameter and 23ft. long. 


Drawings may be inspected, and specification and form of 
Tender may be obtained on payment of Two Guineas, return- 
able if a bon4 fide Tender be made, at the office of the City 
Surveyor at Coventry, and at the office af Messrs. T. and C. 
Hawksley, Civil Engineers, 30, Great George-street, Westmin- 
ster, S.W., on and after Monday, the 27th January, instant, 
and Tenders must be delivered at the office of the Town Clerk 
at Coventry at or before Ten o'clock in the forenoon of Monday, 
the 17th February next. 

The Corporation do not pledge themselves to accept the 
lowest or other Tender, 





By order, 
THOS. BROWETT, 
Coventry, Town Clerk. 
16th January, 1890, P712 
_— 








Dee Conservancy. — The Dee 


Consarvancy Board invite APPLICATIONS for th 
office of ACTIN + CONSERVATOR,” under the “ Dee Con. 


Ty, Act, 1 
e cting Conservator will be 
a) th expected to take in charge 


(under the 9 performance of all duties and 

th - 
o ean wera of ¢ he Board as respects the MAINTEN 7 "ANCE 
sities, AVIGA' and of the FERRIES, BANKS. 
perth PERCHES, and RIVER digg | generally; and to 
potent to take the char aye ad ane 4 ; he should also be com- 
or the improvement. & navigation orks as may be decided on 
mol ot ri Ps Spplicents should be’ Prepared to devote the 


toatl to the service of th 
Any ications, gating age, pdb Dg “ex erience, and 
pe rt Proposed, to be sent to me not later than the 10th’ Feb- 


SAML. SMITH 


Abbey Gatewa: 
20th Jan eo. Chester, Clerk to the Board, 








To guess and Brokers.-— 
The PS AND GEAR FOR SALE. 
PURCHASE Pot PUMPS ent GHAR! TENDERS for the 


upline a and , dasworks, *. pA be obtained upon 

“are ed ta on Mondale na eed hes 

any Tender do not bind themselves to accept the highest or 
JAS, T. ALLEN, 

Town Hall Widnes, Clerk. 

16th January, 1990, Dist 





dlectric Railways. — The Elec- 


y TRICAL and LIGHTING Coeraree - the Edin- 
burgh Tuternational Exhibition opente in May, are 
prep pared to consider TEN NDERS for the WORKING of the 

L SCTRIC RAILWAY within the grounds. 

The Executive propose to lay and fence a standard gauge 
track, about 1000 yards in length, serving at least two inter- 
mediate stations, in addition to the termini. 

The railway will not be a mere experimental length, bnt will 
be laid out so as to be of real utility to visitors in getting from 

xint to point in the extensive grounds, and to and from the 
Ba ‘aledonian and North British stations, tramway terminus, and 
electric launch ane, so that a considerable traffic may 
confidently be looked for. 

The Executive will Supply Power, if required, on certain 
conditions ; but contractors must equip the track with motors, 
cars, conductors, turnstiles, and other appliances, and pay the 

executive a proportion of the receipts. 

Further particulars on application to the SECRETARY, ae 
Frederick-street, ee D2 


ocal Board of Tettenhall. 

em Board of Tettenhall “iy prepared to peers 

DERS for the CONSTRUCTIO of MAIN and 

SUBSIDIARY SEWERS and WORKS for SEWAGE 

SPOSAL, in accordance with the co and specifica- 

| ne of their Engineers, Messrs. H. J. and E. 5. Marten, of 4 

Storey’s-gate, Great George-street, Westminster, S.W., and 
The Birches, Codsall, Wolverhampton, 

Persons desirous of tendering may obtain a copy of the 

specification and bill of quantities, and may inspect the 

rawings on application cag r. Arthur M. Manby, the Clerk to 
the Board, at his oo " aad Darlington-street, Wolver- 
hampton, on and after ¥...¥.. February 6th, 1890, and on 
mayment to him of the sum of Tite Which will not 
be returned. 

Sealed Tenders, endorsed ‘Tender for Sewerage Works,” 
and addressed to Mr. Arthur M. Manby, Clerk to the Local 
Board of Tettenhall, No. "100, Darlington- street, Wolver- 
hampton, to be delivered not later than oe o'clock on the 
afternoon of Wednesday, the 12th March, 1 

The Board do not bind themselves to in the lowest or 


any Tender. 
By order, 





ARTHUR a MANBY. 


Clerk to the Board. 

The Local Board of Tettenhall 
Tettenhall, Staffordshire. D243 

Ls, Eaton Waterworks.—To 
S@NTRACTORS FOR WATERWORKS. 

The Renal Board of Health for the District of Long Eaton, 
in the County of Derby, invite TENDERS for the 
EXECUTION of WORKS of WATER SUPPLY, in the 
following sections, viz. : 

(1) Sinking a Well at t Stanton earn, in the parish of Mel- 
bourne, 70ft. in depth, driving adits, and putting down 
boreholes, and proving the yield of the well up to 

400,000 gallons in twenty-four hours. 

(2) Bxecat all the necessary works for conveying the 

water to Long Eaton, and throughout the district of the 
Local Board, including the erection of engine and boiler- 
house, engineer’s cottage, and pumping machinery ; the 
construction of a Agere reservoir at le Donington, 
in the County of Leicester; and providing and layi 
about 11} miles of pumping and gravitation mains and 
miles of distributing mains, in and about the streets o' 
Long Eaton, together with all sluices, fire hydrants, and 
other apparatus. 

Drawings and specifications may be seen at the offices of 
Mr. George Hodson, Memb. Inst. C.E., F.G.S., Abbey-buildings, 
Westminster, 8. we or Baxter Gate, Loughborough, on or after 
Tuesday, the th J meer | 1890, and a copy of the specification, 
and schedule of quanti fes, and form of Tender may be 
obtained on deposit of £5, which will be returned on receipt of 
a bona fide Tender and the return of the documents. 

Sealed Tenders, endorsed “Tender for Long Eaton Water- 
works,” are to be’ se ae A the undersigned not later than the 
30th day of January, 

The Local Board _ 4 bind themselves to accept the lowest 
or any Tender, and will not become liable for the cost of <r 
works, or for any compensation whatever under Section 
until the completion and the fulfilment of the conditions a 
Section 1 have been duly certified by the Engineer. 

F. DARWIN HUISH, 
Cierk to the Long Eaton Local Board. 

Long aes near Nottingham, 

th January, 1890. D107 


Manchester Corporation Water- 
WORKS 








The Waterworks Committee are prepared to_ receive 
TENDERS for the COMPLETION of the c CONSTRUCTION 
ofa PORTION of ets AQUEDUCT from Thirlmere to Man- 
chester, near Kendal 

“nn work to be cinpletod (which was comprised in Contract 

No. 4) Spe feed consisted of about 1} miles of tunnelling in 
tunnels of various lengths, of about 64 miles of cut and cover, 
and of about 73 miles of the laying and jointing of cast iron 
pipes pes 40in. diameter, and gic of smaller sizes in connection 

herewith, and the fixing of valves and other ironwork, together 
with bri wo wells, masonry, and other works connected with 


ct. 
an above work has been partially executed, and the Tenders 
e to be for pp espe JA 

eo and drawings may be seen, and in order to avoid 
tr-uble and loss of time se “the wo printed specification, 
quantities, and iculars oo the work to be done, ra be 
supplied on atta to Mr. G. H. Hill, CE, 
chambers, Albe: Taew ms on and after’ the eh 
inst., on payment o! two 

Such particulars will 4 the results of the latest 
measurements of the work aay < lone, pas as the Tenders 
are for the of ai ork, the persons 
tendering must satisfy themscives as to the ‘present condition 
of the works, and the amount of work requisite to finish them 
and orders to view the works for this purpose can be be obtamned 
with the particulars. 

Se: ‘enders, endorsed “ Tenders for Thirlmere A ueduct, 
Completion of Contract No. 4,’ and addressed to the ¢ en 
of the Waterworks Committee, must be forwarded ito M 
G. Berrey, Waterworks Offices, Town Hall, ¥ t 





on or 


Ramsgate Cor oration. —Gas 
AND WATER DEPAR’ 

The Committee invite TENDERS iy the "SUPPLY of a 
ae STEEL BOILER, 27ft. long by 7ft. diameter, Lanca- 
shire t 

Tenders to be sent in not later than Ten a.m. on Tuesday, 
February 4th, addressed to the Chairman of the Gas and Water 
Commit , endo rsed “ Boiler. 

Full particulars on application to 

ILLIAM A. VALON, 
D257 Engineer. 


Remeeate Harbour.—Sale of 


OLD STEAM ~— G “AID.” 

The Board of Trade ed to receive TENDERS for 
the PU RCHASE of a : WOODEN 1 N PADDLE-WHEEL STEAM 
TUG belonging to them, which will be sold as she now lies in 
Ramsgate Harbour. 

Further particulars and orders for inspection can be obtained 
on application to the Harbour Master, Ramsgate. 

‘enders should be sent to the Harbour Department, Board of 
Trade, London, 8.W., by noon on the 17th February, 18), 
addressed to the ‘Assistant Secretary, and marked outside, 
“ Tender, s.s. Ai 

No special form of tender is required. 

The vessel will have to be removed from the Harbour by the 
purchaser within a month from the acceptance of his Tender. 

"he of Trade do not bind themselves to accept the 
highest or any Tender that may be — 

n ’ 
tie Cc. CECIL TREVOR. 
Board of Trade, Harbour aS 
24th January, 1890. D293 





‘ 
{er rap Tron.—The Reading pen 
ompany invite TENDERS for the OLD CAST and 

WROU GHT TRON (principally cast iron) —- of disused 
Gas Plant, now lying on their Works in Reading. 

The estimated quantity is 500 tons, more or less. 

Tenders are to be delivered on or before the 10th day of 
February next. 

Particulars many te obtamed (and the lots may be seen on 
application) at the  aaares Offices, Gasworks, Reading, or 
from the undersign: 


Reading Gasworks, 
January 20th, 1890. 


Steam Roller Wanted. 


Bridgwater — Council invite TENDERS for a 
10-Ton STEAM ROAD ROLLE 

Sealed Tenders, pr soe “Road Rollers,” Fee Sa and 
full particulars, to be sent to Paul O. H. Re ‘own 
Clerk, a on or before Wednesday, the sth day of 
February, 1 

The heey ‘do not bind themselves to accept the lowest or 
any Tender. 

ny further information required may be obtained on appli- 

cation to the undersigned. 





EDWARD BAKER. 
Engineer and es 





By order, 


G. B. LAFFAN, Aeon on 


C.E., 
rough Surv eyor, 
Town Hall, Bridgwater, 
21st January, 1890. D268 


W anted, a Smart Assistant 
DRAUGHTSMAN, by a London Firm.—State salary 
and experience to 294, Engineer Office, 163, Strand, eee 


. ’ ° : 
W anted, Engineers Junior 

DRAUGHTSMAN, with some knowledge of general 
construction and erection of work.—Address, P753, a 
Office, 163, Strand, London. 








Wanted, to - rentice a Boy, 
aged 15, toa FIRM of ENGINEERS.—L. BOULDING, 
140, Kensington Park-road, V P751 


Wanted, Good Rapid Tracer, to 


work at home, convenient the City.—Address, G., 
Leadenhall-street. D281 








478, Messrs. Deacon’s, 
Several First - class 


\ Van ante ed, 
good references both as to character and 


ability indispensable .—Apply by letter to P721, Engineer a 
163, Strand, 


Wanted, Draughtsman, Accus- 


TOMED to machine tool work.—Address, 266, Engineer 
Office, 168, 163, Strand, London. Das 


. > J 
\ anted, in Engineers Office, 
CORRESPONDING CLERK (Male or Female); per- 
fect shorthand and type- one see —Address, stating 
pos am and wages, to 265, Engineer Office, 163, — 
260 














Wanted, First-class Fitters, 


accustomed to making lathes, drilling machines, &.— 
Address, stating experience and wages, to 264, Engineer Office, 
163, Strand, London. D264 


Wanted in London, a Chief 
ASSISTANT having a practical ate e a Steam 


and Hydraulic Machinery; being also a DRAUGHTSMAN 
dress, a 





competent to design and carry out work.—Ad 


neer Office, 163, Strand, London. : 
Boilermakers 


Wanted, Two 


accustomed oe Von preferred. Also two 
MOULDERS and two ERS. — Apply, ee — 
STEEVENS, Basingstoke. 


\ anted, a Competent Electrical 


ENGIN EER for Portugal, capable of estimating, 

es and superintending the Erection of Installations.— 

Address, stating experience and required, 239, se 
Office, 163, Strand, London. 











N taffordshire Potteries Water- 


WORKS COMPANY. 
HATTON PUMPING geeks 
The Directors of the Staffordshire Potteries Waterworks 
Cc sins pany are desirous of receiving TENDERS for the EREC. 
of an ENGINE-HOUSE, BOILER-HOUSF, and 
CHIMNEY STACK at Hatton, near Standon Bridge Station, 
es and North-Western Railway. 

The drawings may be seen, and a printed copy of specifica 
tions and bills of quantities obtained at the Offices of the 
Company, Albion-street, Hanley, on and after 16th January, 
1890, on payment of £3. Such sum will be returned in the 
event of the specifications, &c., being returned, accompanied by 


a bona fide Tender. 
Tenders dressed to “The Chairman of the Works 
Committee.” and delivered not later than 30th January, 1890. 
The Directors do not bind themselves to accent the lowest or 


any Tender. 
G. D. HARRISON, 
Engineer. 
Hanley, January, 1890. D192 


[ihe London County Council 


invites TENDERS for TWO Large STEAM FIRE 

pel h to be placed on rafts for use on the Thames. 
iculars and forms of Tender may be a on appli- 

cation - the Office of the Council, in Spring 

Tenders must be under cover, dene 5% ne be for Steam 
Fire Engines,” must — > the Clerk of the London 
County Council, Spring Garden Sw ” and be delivered by 
Ten am. on Tuesday, ith February, 1600. 
Each Tender mus bi laration that the 
H sbalaes tendering pay — — of wages, and observe such 








ours of labour as are usual —— as fair in their trade. 
n ae Council does not bind. itself to accept the lowest or any 
‘ender. 


H. DE LA HOOKE 
Spring Gardens, Clerk of the —, 


23rd January, 1890. 


\ anted, an Experienced 


DRAUGHTSMAN, t to general h 
and railway sae ply, stating former experience and 
ree recent testimonials, to the ISCA 
FOUNDRY 


COMP: ANY, Newport, Mon. D226 
V anted, a Young, Intelligent 
ENGINEERING DRAUGHTSMAN of good educa- 

tion, used to calculations, taking out quantites and cost, 
shorthand essential, for the ordering departn eit of a large 


Chemical works; answer stating age, salary expected, whether. 
aches or not. — Address, 213, Engineer Otfice, 163, — 


~ Assistant Yard 


\ caked, an 
FOR EMAN accustom: Erecting and Railway 


ed to 
Plant; also a DELIVERY CLERK.—Apply, in own hand- 
writing, stating yo experience and wens uired, and 
enclosing three recent testimonials, to the SCA OUNDRY 
CO., Newport, Mon. D227 


\ more at Once, a Gentleman 


to UNDERTAKE the ERECTION and MANAGE- 
MENT of BLAST FURNACES in the southern part of the 
United States. Salary £1000 per annum, with 4 per cent. of the 
net profit made by the furnaces.—A ly forthwith by letter, 
accompanied by references, to “‘ FURNACES,” care of Bates, 
Hendy, and Co., 37, Walbrook, London, E.C. D208 


Wanted, as Working Foreman 


CARTRIDGE FACTORY, a man thoroughly 

ca in all branches of the manufacture of sporting 
Only those having a complete practical khowlodee 
pm case Poe ee and finishing need apply. .—Address, 
stating qualifications, 165, ‘Engineer Office, 163, Strand, a 


























To Contractors.—The South- 


AMPTON HARBOUR BOARD ‘are bey gored to receive 
TENDERS for certain works in the IMPROVEMENT and 
EXTENSION "of the ROYAL PIER, Southampton. Plans 
and specifications can be seen and forms of Tender obtained at 
the offices of Mr. J. G. Poole, Surveyor to the Board ‘ 
Michael’s-square, Southampton, on and after the 28th instant. 

Tenders (marked as such) to be delivered at the offices of the 
. Town y, on or before the Ist I 4 of March, 1890. 
The ‘lowest of any Tender fect ay re pted. 
have bee: ear, Blizzard and 





before Monday, the 24th day y of February, 1890. 
The Committee do not bind themselves to accept the lowest 
or any Tender. is 
yo 


order, 
Wit, HENRY a 


n Clerk. 
Town Hall, Manchester, 
22nd January, 1890. D278 








Totice. — Applications for the 
POST of ENGI R to the Municipality of Rang 
will be received up to noon of April 7th. 
S Rs. r eo, ising to Rs. 1500 per mensem by 
annual increments of 





00 per mensem. 


a SHORT, 
f Secretary 
Rangoon Municipality. D249 


ihe Indian Midland Railway 


COMPANY, LIMITED. 

The Directors invite TENDERS for the SUPPLY of :— 
1.—MACHINES for CUTTING WOOD. 
2,.—LOCOMOTIVE HAND-COALING CRANE. 

3.—MATERIALS for PAINTING CARRIAGES. 

Specifications and forms of Tender, and information in 

respect to the same, can be obtained by personal application at 

this office, and ia Veaifrad of the usual charge for the 
wi will not be returned. 

e for copies of drawings in eon with item 2 


“AC 
will ms made by the Consulting — 
Tenders, _ sealed gare , marked “Tender for oshine 








for Cutting Wood,” or as the case may be, must be |] 
—- — not later than” Veuve o'clock noon on Thumdee the the 
anu 


The Di rent Hg do not bind themselves to accept the lowest or 
any Tender. 
R. A. FAYRER, 
Secretary. 


No. 3, New Broad-street, E.C., 
“aist January, 1890. D 46 





ve n 
wonton Southampton, copies of which can be obtained upon 
deposit of £5, to be returned upon receipt of a bona fide 


Tender. 
By order, 
A. H. ameent: ~ -* 


Southampton, January 17th, 1890. PTs 


V anted, as Works Manager, by 

a firm aeeieten about a hundred fitters Sad turnefs, 
an EN GINEER and thorough M Must be tic, 
a good organiser, possess tact in the man: ne ee of men, and 
be capable of getting first-class work turned out at a reasonable 
cost. No one need apply who has not satisfactorily filled a 
similar post, or who has not abundance of ene and 
perseverance.—Address, in confidence, stating age an salary, 
to 225, Engineer Office, 163, Strand, London. D225 


Wanted, Owing to the Death of 


senior partner, an ENGINEERING MANAGER for 
small works in the West of cage pk em Ploying about 100 men. 
Must be a first-class engineer, of ae dress, with knowledge 
of commercial matters, skilled i and designi 
general machinery, steam é ines » accustomed to the 
management of workmen and general routine work. If able to 














['ender.— Heswell Sewerage. 
re Rural Sanitary Authority of the Wirral Union aie 
any to receive TENDERS for the CONSTRU CTION of 

EEWERAGE WORKS in the Township of Heswell, in the 
County of Chester. 

Plans may be ae on and after oe the 31st inst., between 
the hours of 10 am. and 4 wt 10 am. and’ noon on 
Saturdays, at sty gfe i f_. @ cers. to the Authority, 
Mr. Charles — Beloe, M. 13, Harrington-street, 
Liverpool, w! ti on payment o! 
two guineas, wehiche will be po oh on receipt of a bona fide 
bs er, and the return of iL specification, 

ust be delivered 


‘enders, ell S m 
sealed > ‘the wadenel not later t =. Tuesday, the 18th 
"The Authority do not bind themselves to accept the lowest 
or any Tender. 
J. E. 8, OLLIVE 


Clerk. 
59, Church-street, Birkenhead, 
26th January, 1890. D261 


reck. —Iron Steamer, Aden 

ARBOUR.—Persons willing to offer TERMS for 

DESTRUCTION and REMOVAL of WRECK, or DESTRUC- 
TION only, are i — to communicate with undersign 

Sons E. V. STACE, Lt.-Colonel, Prig 

Aden, 26th ~ = &, 1889. ‘Chairman, Port Tru 











capital and connection, partnership would be enter- 

tained in the future.—Address, stating salary required, and 

a fullest particulars as to age, experience, q ifications, 
to 185, Engineer Office, 163, Strand, London. 185 


Lge for Peru, a Thoroughly 


yeas = MECHANICAL ENGINEER snd MA 
tropical climate, and have knowledge 
ons Spanish, it have oe previous management of sugar estates 
railroads worked by locomotives; to Take Charge and 
fle ee Sugar Factory, Distillery, Railroad, and all Work- 
shops.—State age, salary required, and send copies of testi- 
monials, references, &c.; to UGAR, care of W. Dawson and 
Sons, 121, Cannon-street, London. D227 


W anted, by Practical Engineer, 
with ated experience in the Erection of Machinery, 
Boilermaking, and Works Management, pacar re as 
SUPERINTENDENT. Highest r to 
go abroad. —P588, Engineer ce, 163, Strand, Londen P588 


Wanted by a Firm of Engineers, 


for a constant job, a FITTER, thoroughly used to 
erecting and starting pumps; one who has plenty of common 
sense, and is strictly sober and reliable. Wages 38s., with 
pr t of advancement. —Address, stating age and experience, 
to 224, Engineer Office, 163, Strand, London. D22 




















W anted, W orking En ineer, to 

take cuties CHARGE of Pair ENGINES and Three 

BOL ERS — Apply by letter, ENGINEER, 34, Union- a 
Birmingham, 151 





«*, For Continuation of Small Advertisements 
see Pages II., IV., V., XXVII., and L. 
For Index to Advertisements see Page XL1X. 





il 


THE EN 











_ JAN, » 24, 1899, 








Re - engagement by 
Engineer and Dra) asian = ASSISTANT to CON. 
SULTING or MANUFACTURING ENGINEER.—Address, 
P720, Engineer Office, 163, Strand, Li mndon. P720 


Wanted, 


Electric Lighting. —Civil Engi- 


NEER, h practical and theoretical knowledge of 
above, a ‘ENGAGEMENT — Address, P757, se 





anted, by a Gentleman, the 

MANAGEMENT of ENGINEERING WORKS; has 
great experience in all constructive work, thoroughly conver- 
sant with every detail wage rey. carrying out works ; 
salary moderate,—Address, WOOD, 7, Francis-road, Edgbaston, 


Birmingham. PT 27 
\ Janted, Re - engagement 
DRAU 7 ie AN or ASSISTAN 
or abroad; varied experience; 
wi wolgnaang specialities —Address, 
Strand, London. 


Wanted, ‘by Experienced Engi- 


NEER and HEAD DRAUGHTSMAN, an APPOINT- 
MENT ; references to high-class firms.—P737, Engineer — 
163, Strand, London. 


\ anted, ‘Re- engagement by 


PLUMBER and GASFI ER Experience in wells, 
pursps, and hot water, street mains, &c. No objection in 
om 


~ oad. —Address, P74, Engineer Office, 163, —— 
743 
A ssistant Draughtsman Requires 
SITUATION (age 25); ee years’ general experience ; 
= as wages moderate.—A. B., 34, Allendale-road, 
ondon, S. P745 


2 e ° 1 
A n “Efficient Foreign Corre- 
SPONDENT, who has been in the Engineering Trade, 
REQUIRED in a London OFFICE. Good French and German 
essential; replies treat confidentially. —Apply by letter, in 
both 


\ 





as 
MANAGER, home 
lifting machinery and mill- 
P729, Engineer a 163, 

















— , care of Wm. wson and Sons, 121, 
Cannon-street, E.C. D2 
ccountant and “Paymaster— 


large experience with Railway Contractors on heavy 
works, thoroughly conversant with all duties—OPEN for EN- 
og meats Be a or abroad. —Address, P714, Seiad We 
PT14 


163, Strand, London. 
Gentleman Recently Engaged 


A in laying down a Siemens-Martin steel plant as En meer 
and Draughtsman (furnaces, mills, engines, boilers, &c.), nglneer 
SITUATION as ENGINEER or ASSISTANT ENGINEER.— 
P661, Engineer Office, 163, Strand, London. P661 


A 


on his own account, is wishful to TAKE AGENCIES from first- 
class FIRMS.—Address, P687, Engineer Office, 163, Strand, 
P687 


London. 
A Gentleman, Engineer, Desires 
APPOINTMENT as MANA AGER of M urer’s 








Gentleman (an Engineer) in 





the North of England, who has healte works for 21 years | 


Office, 163, Strand, London. 
[ducated, Travelled Engineer. 
requires ENGAGEMENT. 


wide practical experience, 
Boiler expert, steam and gas engines, general constructive 
works, management, design locomotives. Best references, 
M. Am. Soc. C.E.— Address, P732, Engineer Office, 163, Strand’ 
London. 732 








ciniaamad Mase enineate 
KE [o lencea iJarine “ungineer s 

OREKEEPER, full charge; undeniable references ; 
35; town or country; moderate salary.—Ad 
Engineer Office, 163, Strand, London. 


Vitter Required Used to West- 


INGHOUSE work; constant work to a steady man.— 
Address, Loco. Department, Eastern and Midlands Railws ay, 
Melton Constable, Norfolk. D2 


dress, P731, 
P731 








oreman Wanted (London) for 


WORKS making TANKS and HEAVY PLATE WORK ; 
must set work out, and must be accustomed to management of 
men.—A , Stating experience and wages re juired, 217, 
Engineer Office, 163, Strand, London. D217 


‘oreman Wanted, Used to Light 


interchangeable machine work. Must be thorseataty 
competent, and possess undeniable testimonials. 
been in America and understands American system of — 
changeable work preferred.—Apply, by letter only, stating 
and full particulars, WILK NSON SWORD ete 
LIMITED, Oakley’ Works, Che!sea. P74” 








F 


| nery and Boilers in Factory ; London preferred ; 
| varied experience over fitters, turners, smiths, &c., 
| engineering works, manufacturing loco., marine, 








oreman Engineer Requires Re- 

ENGAGEMENT ake once as above, or Charge of Machi- 
fteen years’ 
in various 
stationary 





ines, pumping and mill gearing ; also thorough experience 
oundry and boiler work ; highest reference and testimonial. 
| ~ hae P736, Engineer Office, 163, Strand, London. P736 





\(eneral Forem: - Manager, 

} enera oreman Or anagel 

} AGRICULTURAL and GENERAL ENGINEERING 
(over eighty men), WANTED.—Apply, THOMAS STEVENS 





One who has | 


| NI] 
GINEER. 
. Te °*11° 
Phe! Directors of a _ Shipbuilding 
and Engineering Company are prepared to enter in 

communication with a Gentleman well acquainted with the 
management of a Shipbuilding Yard, with a view of taking the 
POSITION of MANAGING DIRECTOR and taking charge of 
the whole business of the Company. — Address in the first 
instance to 179, Engipeer (Ofoe, 163, Strand, London. D179 


lhe Steel Trade. —Wanted, the 


T GENERAL MANAGEMENT of STEEL ond IRON- 
WORKS. Large and varied experience during past yan 
five years in every de partment. excellent relerensen. “Bat 

31 


—Apply, VULCAN, News Office, Barrow-in-Furnace. 
Goksaltinee Engineers, &eo.— 
An INSPECTING ENGINEER. who has ah charge of 














IT’ 


Inspecting and Testing every description Railway, Tramway, 

and Waterworks Material, including rails, wheels, "and ax 

engimes, carriages, and wagon work has many years 

experience in the above for one of the’ largest South Amer ican 

Railways, is OPEN to UNDERTAKE the above W¢ 

Address, INSPECTOR, 8110, Sell’s Advertising Orfices, London 
| DIT 









| Young Wants 


- Civil Engineer 
EMPLOY MENT ; eight years’ experience ; location and 


| construction of railroads In America and Australia good 
fH segues —Address, P730, Engineer Office, 163, Surand, 
| P7 


Young Man (2¢ 26 
| pion, seeks ENG 
NT MAN 


). , Energetic and 

GEMENT = FOREMAN or 

AGER in small General Engineering 

apo references.—Address, P725, Engineer Office, 163, 
ndon. P725 





Strand, 


£20) 

extensive and practical knowledge of machinery in 
eneral, including textile, good linguist (five lan 
draughtsman, requires suitable and permanent SITUATION. 
—Address, 275, Engineer Office, 163, Strand, London. © __ Dw J 











gent Wanted for Birmingham 


or District, te —_ SALE of MACHINE tog, IFTEN- 
ING and PURIFY WATER for BOILERS, &.—Apply to 
STANHOPE é R ENGINEERING to. Limited, 
Bucklersbury ndon. 











Agencies. — A Firmof Responsible 
t are willing to TAKE UP a FEW ADDI- 





| and CO., Ceres Ironworks, Kingston-on-Thames. D198 
(jentleman, with Extensive 
experience in the Erection and eee of Works 
for the Supply of Electricity, desires an ENGAGEMENT in 
connection with a Works of this kind. —For further iculars 
apply to Messrs. WHEATLEY KIRK, — and JLTY, 
52, Queen Victoria-street, London, E.C. 2 


unior Draughtsman Wanted. 


Must be able to trace swell and rab, 109. D —Address, giving 
full particulars, age, and salary expect: ., 57, Deacon's 
Advertising Offices, Leadenhall-street, E.C D2s2z 








London Office, Assistant Buyer, or any suitable Position of 
Trust ; country not objected: to; first-class references as to 
ability and character.—P724, Engineer Office, 163, Strand, 
London. P724 


A Business experience 


Tools, and Engineers’ Requirements generally, is OPEN toan 
ENGAGEMENT to REPRESENT MAKERS in London 
Speaking foreign languages, he would also be willing, if re- 
quired, to take occasional journeys on the Continent. First- 
class references.—Address, 286, Engineer Office, 163, Strand, 
286 


London. 
Practical Engineer, age 38, 


A with long =e jence as <a draughteman, designing 
and estimating high-class locomotives, marine, and stationary 
engines, fixed railway plant, hydraulics, and general engineer- 
ing, is OPEN to an ENGAGEMENT.—M. BROUGH, St. Mary- 
street, Newport, Mon. "715 


Ap veake 





in Steam Machinery, Machine 








Engineer, who 


German and Spanish patos 


Speaks 


English and French 








moderately, and 20s good theoretical, pract’cal, and also 
commercial exper ence OSSESSOr several patents, is 
desirous of an ENGAGEMENT in Ex gl: = ighest refer- 
ences of first-clavs firms. ddress offers H. C., 0549, care of 
Haasenstein and Vogler, AG. ‘ wane wed D220 
A Large Soda Manufactory in 
GERMANY, working after the Ammonia ‘Process, 
seeks a thoroughly experienced and self - dependent 


MANAGER who is well acquainted with the process, having 
worked already in a ee position in similar manu- 
factories, and must be able to give sufficient guarantees for a 
lucrative working. — Apply, stating salary a gg and 
enclosing testimonials or references, to H53: care of 
Haasenstein and Vogier, A -G., Frankfort-on- the Main. D163 


((lerk Wanted Accustomed to 


Book-keeping, Correspondence, and Drawing for IRON 
FOUNDRY in London.—Address full particulars by letter to 
IRON, care of Crossley, ——— and Co., Advertising —_*> 
57a, Coleman-street, E.C D235 


C 








lerk, inks. for Iron Merchant’s 


Office, for Invoices eal Order Books, &c.; good handwrit- 





ing.—Address, statin; age, experience, and salary, to Z. A, 

care of Abbott's, 32, tcheap, E.C. 75 
“1° “17° 

Clyde Shipbuilding Yard. 
immediately, MANAGER for an old-esta- 


blished Shipbuilding Yard. ust be capable of making con- 
tracts, and taking entire management ; liberal salary.—Appli- 
cations, statin; xperience anc qualifications, to sent to 
MANAGER, Herald Office, Glasgow, not later than &th _ 





[)raughtsman, Mechanical, 
WANTED in Glasgow, with good theoretical training, 
¥ ey 3 to go to the Continent if required; German preferred ; 

te age, experience, and salary. — Address, 238, Engineer | ) 





ome, 163, Strand, London. 
rt 
DPraughtsman Wanted, Imme- 
eae for Temporary Job, for private employer. 
carry out instructions for experimental 
work ; if able w {=4-- a file on templates, &c., so much the 
better. A few miles from London. — ddress, P75, Engineer 
Office, 163, Strand, London. 755 


E 





ngagement Wanted as Corre- 


. PONDENT, a Draughtsman ( 30). Expe- 
rienced in girders and roofs.—Ad ss, P741, oume Office, 
163, Strand, London. P74 





2g ineer and Draughtsman, 
have is OPEN to ENGAGEMENT as Head 
Draughtsman, Assistant a other position of trust. 


General experience, — Address. 40, Engineer Office, 163, 
Strand, London. ‘ was P740 


° ‘ ° 

Epgineer, A.M.LC.E., with many 

years’ experience in Colonies and India in Mining and 

Mechanical Work, is OPEN to ENGAGEMENT, home or 
abi —Address, P733, Engineer Office, 163, Strand, bog 
733 


ngineer, Wanted to Meet; must 


you: ung and energetic, and capable of MANAGING a 
BU sINEoo ddress, stating age, experience, and capital at 
command, Pree. Engineer Office, 1¢€3, Strand, London. P746 


sce Engineer, with Con- 


SIDERABLE experience in Managing and Erecting 
“be the Fitting up of Arc and Incandescent Lamp 
both 7 = land and abroad, and on vessels, wishes to 
— would join a well- established — ~ 











essrs. Ravenscroft, 


Gentleman (age 46) with Wide | 


ry . > 
artner Wanted, with £3000 to 
| £5000, in MANUFACTURING ENGINEER'S BUSI- 
| NESS; good returns guaranteed—or if without services would 
Pay ‘ood interest upon substantial investment, with security. 

dress, 298, Engineer Office, 163, Strand, London. Dos 





fame 
Partnershi » in Large and Im- 
j PORTANT ENGINEERING WORKS in Midlands. 
Third share for £6000, An exceptional opportunity.—Ad areas, 
190, En npiiser Ofiice, 163, Strand, London. D1 
pe tnership or Working Arrange- 
| MENT.—A Gentleman, M.I.E.E. and As. M.I.C.E., aoe 
extensive experience in all branches of Electric Lighting, com- 
mercial, 
|} management of central supply stations, and possessing in 
addition some valuable patented inventions, wishes to MEE 


| WITH A PARTNER, with Capital, or would make arrange- 
| ments with an Established Concern desiring to engage in 










| Ele ric Lighting. —For further particulars CLay aly to essrs. 
WHEATLEY KIRK, a and GOU 52, Queen 
Victoria-street, London, E.C. 262 





‘ ° 

Parents and Guardians. 
TS can receive gna TRAINING for ENGI- 

NEERING APPOINTMENTS from an Engineer of great 

practical and theoretical experience (with board if desired) ; 
training by correspondence; terms moderate; highest refer- 
ences.—Address, DIRECTOR, 63, Hanover-street, Edinburgh. 
C1074 





3 Boatbuilding ; also one ROILERMAKER WANTED. 
— Apply. , Stating age, experience, and wage, CLARK and CO., 
Launch Builders, rimscombe, Glos. D229 


Pupil Wanted in the Office of a 


ECH wag and CONSULTING ENGINEER in 
Westminster to 
appointment to a 
Office, 163, Strand, 





take the pi of one who has just received 
oe mising berth.—Adiress, 244, Engineer 
mdon. 








A Firm of Engineers, 
. a varied class of work, have a VACANCY for a 
PUPIL, to go through the shops and offices. —P739, Engineer 
Office, 163, Strand, London. E739 


{mith Wants a Job; a Christian 


and total abstainer.—Address, H. F., 12, Tolmer-square, 


Hampstead-road, W. 
Situation Wanted to go Abroad 
4 of LOCOMO.- 


as FITTER, ERECTOR, and DRIV 
TIVES, Steam Cranes, Pile Drivers, and General Con- 
tractors’ Plant. Has been abroad before—India and Egypt. 
Twelve years’ good references.—Address, P742, Engineer Office, 
163, Strand, London, 


Superintendent Builder Wanted, 


to take entire charge of the erection and repairing of 
stables and other buildings. Preference will be given to one 
who is able to prepare “we and bills of quantities. Will be 
requi to devote his whole time. “Hr icants to state age, 
qualifications, and salary mapereee. ritten applications, 
with copies of testimonials, must be sent on or before 
Monday, 27th inst., addressed to ‘the RESIDENT DIRECTOR 
the London jrramways Company, Limited, 303, Camberwell 
New-road, 8 bx 











manufacturing, installing, and in the erection and | 


“y | timber. 


Platers. Ww anted, Accustomed to | 


TIONAL AGENCIES for the North of Ragiaed— Engineering 
Specialities preferred.—Address, 267, Engineer Office, 163, 
Strand, London. 1267 


0 
Ag gency Wanted by a First-class 
| MANUFACTURING FIRM" in the north-east district, 
with a large Connection amongst Engineers, Shipbuilders, 
Cement and Chemical Manufacturers, &. None but first-class 
agencies will be entertained.— Address, P133, Engineer oe 


163, Strand, London. 
Ag vents Wanted by 
EST ABLISHED FIRM for TOWN and COUNTRY, 
to take orders for their patent lubricating and cylinder oe 
carriage and cart greases, solidified oils and creams, 
syrups and boiler scale removing compounds; liberal he 
mission. Samples post free.—Address, F., 114, oo 





London, E. 


A, for an IMPROVED METHOD of TUNNELLING, 
with Needles, iron or steel, any shape or size. The Needles 
varying in thickness from tin. and upwards, according to the 
si e of the tunnel, and varyin) in width 6in. more or less; the 
Needles must be bricked in solid on the back of the first arch. 








The Needles will be propelled forward from the arch, either iron 
or brickwork, one by one, by screw jacks or other suitable power. 

| The Needles will be grooved, and join each other. After any 
| length of tunnel of any shape is completed, the same Needles 
can be used for a tunnel any other shape, and the excavation 

| will be the exact size uired, without the use or waste of 
All Engineers an Contractors will find this the most 
| accurate, and the greatest saving, hitherto known for carrying 
out such works. Having had forty years’ experience.—For 
particulars address, P676, hagineer Office, 163, Strand, ete 
76 





Bagshaw 'sW rought Socks Pulleys, 


as used in Government Sopartinents: are the strongest, 
cheapest, and best in the market. Quick delivery given 
Illustrated price list, containing rules for transmission of 
power by wheels, belts, ropes, and shafts, free.—J. B/ a a 
and & INS, Engineers, Batley, “Yorkshire, 





R public of Chile. 


HOMAS, M. Inst. C.E,, &. &c., 

Engineer for all matters concernin 
jents and sharp curves), Bridges, Nitrate Grounds, an 

| Officinas, and general engineering work which may interest 

| British manufacturers | of es locomotives, rolling stock 
portable railways, &., and contractors generally. Fu 

information promptly obtained by cable, A. B.C. code. Cable 








es ; ‘Heer ry 


Civil and Consulting 
Rai lways (speciality ye 


by routes ; “ omas, Santiago,” Santiago de Chile 
C. Serrano, No. 20, Office for Patents, Trade Marks, and 
Designs, 1516 





The See and Translation 

OFFICE, 76, Chancery lane London. marerecrs and 

other Drawings neatly executed. Traci ings. , 
Provincial firms 





ly t 
represented in London. 


The so id coupare gene 








ee. 


ete descri 
RAILWAY CARRIAGES WAGONS, RAMWAY CARS, 
and RAILW ay ina 1RONWOR and Wagon Wheels, 


es, Iron , Girders, Turntables, Water Columns, 
ater we Cranes, Swi 





ps, Travelling Fay hes, 
Crossings, &. 

Vagas boll built for cash or for ‘deterred ents. 
London 5, WESTMINS TER-C »3.W. Ki 
Brown, Marshalls, and Co., 

LIMITED. 


BRITANNIA paneer CARRIAGE AND WAGON 
RKS, BIRM{NGHAM, 


Builders of me... CARRIAGES and WAGONS of all 
descriptions; TRAMCARS, OMNIBUSES, &c. 
on A 


Prices and Sp PP 
Officesand Works SALTLEY. BIRMINGHAM. 


ificati Heati 


Léss 








racer Wanted—one who has 


passed through shops and has knowledge of photo print 
preferred.—State age, wages Se and previous ex 
rience, “FORWARD” GAS ENGINE WORKS, Scholefield- 
street, Birmingham. D250 


urners Wanted, Accustomed 
—- Engineers’ Toolmaking. ? BRITANNIA Co., fos 








ches' 





o “Engineers —A Competent 


Englishman, aged 28, well educated, speak: German 
and French, a ly accustomed to the Foutine o an Engi- 
neer’s office, orker, and per- 
fectly trustworthy, is OPEN to an ENGAGEMENT at home or 

abroad; first-class a — Address, 
crescent, Portland-place, W 


ph 





P750 





orough Practical Engineer 


(28), well — in SEERS yoy and pattern-making, and 
Feo ughtsman, SEE. UATION at home or abroad 
in the Erection or 


~44 gE alld P723, ee 





Office, 163, Strand, Loe 
neer, 
‘ake C e 


Pe Practical En 
ad considerable varied experience in compli- 


* 38, is SPER to an ENGAGEMENT to 

nery. 

a ‘automatic mgs on: used to yer and construct- 
of i 











first-class references. — Apply,’ b: 
letter, to ENGINEER, care care of M Hike ‘and 
Woodward, 15, John-street, Bedford-row, London, W.C.. C1452 


The MIDLAND RAILWAY-CARRIAGE & WAGON 


vayre why Bee rege 
Manufacturers of Railwa’ 
and Railway Ironwork of >t rorya 
for cash, deferred payment, or 
Chief Offices: Midland Works, silken. 
Branch Works: Abbey Works, Shrewsbury. 
London Offices: Suffolk House. Lawrence Pountney 


oscription. sagan aul 





American Exhibition Kanten, 2. Highest Award, Special 
Mention, Certificate 
Paris Exhibition, 1889. First Prize and Medal. 





Flexible India-rubber SPHINCTER ER GRIF ARMOURED 
BOSE. Practicall: - dy 


The SPHINCTER Gi GRIP ARMOURED. Agptcwon | 
Farringdon 


Offices, 9, Moorfields; Works, 





every detail and the he management of men. os toni: 
monials an P747, Engi Office, 163, 
Strand, London. Priz 


Bonus. —Gentleman with 


nages) and | 


“Old- 


Patent has been Registered | 





Patent Removable Fireproof Asbestos Coverings 
Used on H.M, ships and by th 
kingdom. Aliso by thy xe Raped Wer ome & 
FIREPROOF ASBESTOS COMPos 
ITION 
in cwt. bags, and } ~ be ig Coverings of every 
Cheapest, most Effici 
pest, my np ol Durable Coverings 


Samples, Catalogue, and Estimates free, 


TOOPE’S ASBESTOS COVERING CO., LIMITED, 


Ben Jonson’s Rd., & Stepney Square, | 


See Advertisernent in next issue. Andon K. 


{Special} ——. 


Patent AUTOMATIC STOKE HOLRS 














See ranges from 3 to 20 Boilers at work, entire} 
with st kers aud firemen. The only completely, re 
Stoking Sytem on earth. Great saving guaranteed 


pensing 
Automatic 





PATENT CONVEYORS AND ELEVATORS 
For every class of work. Have displaced every other desi 
and never once failed in Conveying or Elevating Coa! Cen eu, 
Ores, Seeds, Sugar, Grain, and almost every other material” 





PATENTS 





| DISINTEGRATORS, SIFTERS for coarse, nue, medium, 
| or or pee grinding. Another speciality is our DRYING 
INE for Grain, Te . Nery aye ope &e. ‘articulars on 
ication 


a At 2037 
| NEW CONVEYORCO., 6, Great: St. Helens, London, E.C 





For Steam Yachts 
and Launches. 


The “EMPIRE” 


DWARF SAFETY VALVE 


(REGISTERED). 
Sanctioned by the Board of 
Trade, 





The neatest and most com- 

pact safety valve in tie 

market. Made of Gun Metal 
throughout. 





Sote Makexs 


“ EMPIRE” Co., 
Empire Works, Gt. Bridg.- 


water St., Manchester. 
(Special) Bia 


£9 
& 
4, 
< 








a 
at 7 RADE MAR; 





on application. 


Catalogues and full particulars of Guaran 
teed Latest Practical lmprovements in 


Hm. LEEDS, 
‘antractor to i, M. War Department, t e Indian | Government, 
the 


BAXTER 


Crown Agente for th 





EDW. 
BELLA, 


ADVERTISING 
’ AGENT, 


58, CHARING CROSS RD. 
LONDON, W.C., 


INSERTS 
ADVERTISEMENTS IN 
TRADE AND GENERAL 
NEWSPAPERS 


ON MOST REASONABLE TERMS, 
Native anp OoLoNIaL Papsrs a Speciaity. 2028 


BOWERS’ 


snag SEPARATOR 


For the automa- 
tic Removal of 





riming. 
Prevention of 
Scale. 
POSITIVELY 
RELIABLE. 
One Firm has 
15 in operation. 


NO BOILER COMPOSITIONS REQUIRED, 


PROPRIETORS— 


G. W. ALLEN & CO., 


York Chambers, Brazennose St., MANCHESTER. 








m Road, London, iv, 
(Special) 2031 


London Agents; Price & Bersnam, 52, Queen Victor! St 











sin, 


sign, 
y 
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JOHN MARSHALL & SONS, GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 


“ew” BOILER TUBES “2s: 


_ 
ee 


STH AL PATENT ROLLED 


3 FORGING DHA TING 


rhe CARBROOK FORGE & BESSEMER STEEL COMPANY, SHEFFIELD. « sovcuingoxSaerrie. 
























Upwards of 3O0O of the above now at wrork, indicating 
in the aggregate 


70,000 


Horse-Power. 


MINE VENTILATING FANS 


WALKER'S IMPROVED “SCHIELE” 
WALKER’S PATENT ANTI-VIBRATION SHUTTER FOR FANS 


This Inv. ntion is applicable to all ty pes of enclosed Fans, and effectr ally stops vibration. 












GIVING A BOLT ACTIVE ENERGY 
IN ADDITION TO PASSIVE RESISTANCE. 


For Fish Bolts, Rolling Stock, and General Purposes. 








Telegraphic cot ADOPTED, LONDON, ‘ania 8019a 


_ FUEL ECONOMY 


COOL BARS. 
EASY CLINKERING. 


INDEPENDENT of CHIMNEY 
DRAUGHT. 


MODERATE COST. 
RESULTS GUARANTEED. 








For Steam Raising and | 
many other purposes great @ ; 
economy may be realised by fipsauee 
burning COAL DUST, few “- 
BREEZE, ASHPIT REFUSE, Wai 
&e. 








The Illustrations show arrangement with a Cornish Boiler. TERMS ON APPLI CA’ TIC ON. 


MELDRUM Duds 6, Hal 8, MANCHESTER 








ESTABLISHED 1820. go 2@ @& & ° 
sé cs +h A 
F. W. COTTERILL, EP ES s/f F, 8 
LIMITED, S < a e f ve, 
DARLASTON, S, STAFF. "Sé if W Pun 











The CAMPBELL” GAS ENGINE ===: 





lv 


THE EN 


GINEER. 








Agents Wanted to Push First- 


orth ym M en pe OILS, i large and 
commission. —A: x * oa 
~ 47 a 


ARTESIAN WELL BORINGS 


wages ae ap omy required depth by Patent 
RING MACHINERY. 





A n Old Established Firm of 

. ENGINEERS and IRONFOUNDERS situated in Man. 
REPARED to MANUFACTURE SPECIALI- 

TIES ta MACHINERY. —Address, 169, Engineer —— » 


Strand, Lond: 

A Second-hand Disintegrator 

and STONE BREAKER, also BONE MILL, ENGINE, 

for SALE cheap.—S. MASON ‘and CO., Stone Breaking and 
Grinding Machine Manufacturers, Leicester. K24ba 











Beam Engine, 20-Horse Power, 

high and wea ressure —— 2 by LT at 

Wandsworth, for SALE, cheap. WILLIAMS, 
jondsey "Station, London, = 





Ue 25-Horse Power, Cornish-+ 


ms ae, Hodge's patent, antne rivetted, 10ft. 

e steam chest, stout plates, all fittings; worKing 

i oie c a id order, “gt oat of brickwork ; for immediate 
SAL R. RUSSELL, 72, Av a 


‘a 
London, S.E. 


PATENT $ SPECIAL SYSTEM 


of Pure Water for Towns 
Breweries, Paper Works, &c. 


improved 3-Throw Deep Well Pumps, Boiler Feed 
Pumps, &c. (Special) 4016 


CHARLES CHAPMAN, Engineer & Contractor, 
Broughton Rd. Works, Salford, Manchester. 
LUND’S Patent 

PULSATING 


MANUFACTURED BY PUMP 


HULME & LUND, 
MANCHESTER. 
(Special) 4023a Telegrams: “ PutsaTiNc MANCHESTER.” 











‘ ° : 
Boller. Cornish Multitubular, 

14-horse, by Cater and Walker, 12ft. by 4ft. 6in., steam 
chest, all fitti os out of brickwork ; for immediate removal ; 
FOR SALE, cheap ; worked at 80lb.—J. R. RUSSELL, 72 
‘Avondale-equare, 1 ndon, S. D236 


Bowers. —Pair of 40-H.P. Steel 
LOCO. TYPE; quite equal to new; by Davey, Paxman. 
and Co.; have om on show at Exhibition; ins for 140 Io. 
working J —Apply, J. JOYCE, Hearn- street, Curtai 
road, gos boilers may be seen. Prot 
or Sale, Steam and Hand-power 
(combined) STEERING GEAR, by Bow and McLauchlan, 


in wisi order: will sell cheap.—W. BLENKINSOP and CO.; 
Middlesbrough. D247 











‘ ° 
or Sale, Blast Furnaces in 

Northamptonshire, the furnaces at work making good 
rofits; ironstone leases attached —Apply, MACRED DIE and 
‘VANS, Chartered Accountants, George-street, — 


For Sale, a Quantity 6, 7, and 8- 
TON COAL WAGONS and Semi- pestehie and other 
WINDING ENGINES.—Address, 288, Enginee: x Office, 163, 
Strand, London. 








Fer Sale, on Hire-Purchase.— 
MACHINERY of all TET is SUPPLIED on 
deferred 
Fenchure! 


yments by ROWLAND FOOT and CO., 153, 
-street, London, E.C. Write for circular. N726 


Patent Double Side, Enj, or All Round 
TIPPING WAGON. 
The Cheapest, Strongest, & Simplest in the Market. 
Saving in FREIGHT, INLAND TRANSPORT 
STRENGTH & DURABILITY GUARANTEED, 
For full particulars and prices apply to 


ALFRED A. WAINWRIGHT, 


Sole Licensee, 9, Bush Lane, Cannon St , E.C. 
Tel hic Address: ** Inciirvs, Loxpox.” (Special) 4024a 





For New and Second-Hand Trac- 


TION, PORTABLE, VERTICAL ENGINES, &c., 
Saw Benches and Wood-working Machinery, Valve Planers 
Belting. Oils, &¢., apply to ALLCHIN LIS'NELL and £o., 
Limited, Weston- street, Northampton. 


For Sale, Cheap, to Clear, New 


3-H-P. nuhiend VERTICAL STEAM ENGINES and 
BOILERS, fitted with feed pumps and governors, and mounted 
on four travelling wheels: price £59, f.o.r. New 4H.P. Ditto; 
price £68, f.o.r. ANTE Boat Self-acting LATHE, 7in. to 
9in. centres, loft. to 12ft. ap ; must be in good condition 
and cheap. — COTTR. n Ironworks, 
Hungerford, Berks. Dss 








Fer Sale or Hire, Levels, 10in., 


l4in., 16in., by Troughton nde Simms, ia. fect 
adjastment for accurate work. —CL. ARKSON, Optician, 28, 
Bartlett’s-buildings, E.C. P6s7a 


or Sale, Seeiiail bail Tools, in 


first-class condition: 10in. Serew-cutting Lathe; 10in. 
Shaping Machine; 1} cwacany & Machine; also one new (Dun- 
ham’s patent) 125 Tup Spring Beam Hammer.— Address, Bate 
Engineer Office, 163, Strand, London. 


e) 
Fer Sale— 
8-H-P. eee Patent 3-cylinder Engine, in first- 
class Pe rly 
1 Sft. Hall's Goal ¢ Grinding Mill ; will grind 250 tons per day. 
14H_P. 4cylinder Rotary Engine, £2. 
1 Small Dynamo, self-contained, £10. 
1 Double Cylinder 3¢in. Vertical Engine, £25. 
_ wg Semi-Portable Engine, in good condition, very 
chea so 
1 1 x 9 Hall’s Multiple Action Stonebreaker, cheap. 
116 X 9 Blake’s Type, new. 
t 4 x 12in. Cornish Crushing Rolls, on Timber Frame 
— ete. 
‘-~=T" ag ge Jiggers, cheap; also 1 Self-con- 
tained Vertical Engine, 10in. x 18 stroke, as good as new. 
4 Balipes Rock Drills —_- in good condition. 
ly, . E. HALL, RO N, and CO., Standard Iron- 


P 
works, 
All Coll 


Fer Sale or Hire, Builders’ and 


CONTRACTORS’ PLANT. 
ines, 4, 6, 8, 10, and 14-H.P. 
ingines, 4'and 14-H.P. 

engines, 2 ‘and 8-H.P 

Engine, 6-H.P. 

Boilers, 3, 4, 6, and 10-H.P. 

Steam Cran 


e, 2-ton. 
Steam Derrick Cranes, 2 and 10-ton. 
Mortar Mills, 6, 7, 8, and 9ft. 
Saw ike and "Mosiding Machines, Friction Hoist and 
Crabs, Steam and Cen ps, Patent Grab and Skips, 
k of ROWN. of every description to be seen 
HTON BROW. BROS., Kingsbury Ironworks, 
md, London, N. C1349 





e 
the shoves in splendid condition. 











Telegraphic Address: EAGLE LONDON. 


Dick’s Packing 


Self-Lubrieating, Steam, & Hydraulic Packing. 


Manufactured of the best Native 
Jute, this the nearest 
fibre to Silk known, and is ex- 
tensively used in some parts as 
an imitation of Silk. In the 

this Packing 


king 
ass quality at the low 
price of is. per pound. 


Good Agents Wanted where 
not already Represented. 


Sous Mawuracrununs: : 
DICK’S ASBESTOS CoO., 


(Special) 4020 
2 & 4, Trinity St., Canning Town, onden, E. 


J. HARPER & CO.,+>. 
ALBION WORKS, 


WILLENHALL,” 


QUICK DELIVERIES, 
(Special) 4007a 





class new, FOR SALE, immediate delivery. 


Also several excellent Second-hand Port- 
ables, 5,7, 8,aad 9-H.P. Addreas— 


25-H.P. Portable Steam Engine, High- 


BARROWS & CO., 
Engineers, BANBURY. (Sp'l) 4015 





a 





STEAM CYLINDER LUBRICATOR 


Coo-mPTVTaN YT. 
MAKERS OF THE ONLY 


SIGHT-FEED LUBRICATOR 


WHICH HAS 


NO CONDENSER. 
Will feed HEAVY OR LIGHT OILS at fast or slow 


JAN. 24, 1890, 
a 
For Sale, 10in. Locomotive, }, 


Manning, Wardle, = 
street, Stockton-on-Tees ©, and Co.—Apply, WHITE, 5 te 


i. Sale or Slize, ‘Second-be hand 


PORTABLE and other ENGINES from LHL, by 


‘ood makers.—Apply, W. 
Smpton. =e ALLCHIN, Glo Works, g rth, 
10 


Nar 
Jor Sale, French and Belgi 
PATENTS of OTWAY ‘S PIPE TONGS, alre = Pe 
twenty London firms.—G. OTWAY » 96, Sandringh ready Y used jp 
Charing- cross-road, London, w.c. ham. “ip 


Fer “Bale, One almost * New 


35-H. P. (underneath ty, 
Marshall, Sons, and Co. SF Svan Band BOILER, by 
icul 


imi! 

> full 

on ap ication to FRANCIS } BW Ww Let 

py Market-street, 1s B WELC cs and ~ opener 


Sale, Good od Lancashin 


Ry 
BOILER, 2aft. by aft. in.; will i 
will be sold cheap.—E.G . CONSTANTINE, M tat eos 








—_—____. = 


te 

Jor Sale, 25-H.P. Com pound 
BORIZONTAL CONDENSING ENGINE, po 

way Boller suitable for same.—BARTON and CO.” Sadia’ 


Su 
a ¢ ie Du” 


Jor r Si ala, Gap | Boring Lathe, by by 
Smith and Coventry; will take in 52 

GAP LATHE, by B nt, Sowerby sn, ameter Alo 

Xt > will take in 25) diameter. ‘Both can be seen in P+ ronal 

\ddress, 260, Engineer Office, 163, Strand, London, Dai 





For Sale, Perfect Bargain.—One 


MARINE ENGINE of 
high-class, pee > a a 33in. could be finished in six 





weeks. 
Lioyd’s or Board of Trade rules for 
—Apply, PLENTY a and SON, Neo jwbury 


“as Ib. working pressure, 
_ 


ao-"Eiile: ine Pump, will 


discharge 100,000 gallons of water per h: 
“el mrering pearl e¢ mills, or works, poppy 
—— self-contained and compact. Also One Pair of 
HOnt ONTAL HIGH- SPEED ENGINES, with cylinders 
sae. ¥ sin. ae es = One Ditto, with cylinder 
in. a by 28in. stroke.—Apply, GOODBRAN 
Southall Ironworks, Mancheste 4 , —" # ad CO, 





For Sale, about 500 a Nearly 

new Double-headed Iron Rails; about 200 tons om A 
new 56 Ib. Steel Rails; also about two miles of about Clb Steel 
—_ with fish- ates, ints, and crossings complete; and 4 





fouls the 


speeds, independently of 
apply as giase 


ture, and never breaks or 
prices 


(Special) 4014 





65, EING STREET, MANCHESTER. 


Second-hand Rolled Joists, éin., 8in., and 19 
a | “nt wo GEO. COHEN, SONS, and CO., 600, a and 1h 





“lite Sale, Cheap, Two Cornish 
BOILERS, about 26ft. Gin. by 6ft. Two Cornish Boilers, 
about 27ft. 6in. by 6ft., with steam chest Lift. by 2ft. éin. Two 
Vv ertical Boilers, daft. by 7ft. One Wrought Tank, left. by eft. 
by 5ft. Gin. deep; and several large fey Engines - 2 
237 


to GEO. COH i, SONS, -_ CO., 600, Commercial-road, 
For Sale, a 34-H.P. Portable 





a) ” 
Rt my Hoist, a 3-ton Deck ose forisoutal one Boiler 
suitable for ng purposes, a 6- 
and Vertical Dolfers also'8-H.P. Cornish Boiler and Vertical 
Engine; also a cashire Boiler ae eae policy to work at 
60 Ib. pressure also 18ft. Cornish Bo! © reasonable offer 
ref  H. COWARD, Bath. Dio 


for Sale, Cheap. — One 5ewt. 


STEAM H AMMER, self-acting or otherwise, by Massey 
and Co.; cylinder 1éin. long by Tin. bore, piston- rod 4iu. 
diameter ; block, &., pone pel eo for stmnith's forgings, 


picks, hainmers, &. ' Equal to 

One Tewt, STEAM PLATING HAMMER, self acting, by 
Glossop and Co., Sheffield ; cylinder 1éin. long. by gin. 
piston-rod 4in. diameter, with yo oer a equal to new. 

One STEAM DRO slides lott long, 28in. between 

ts, steam Cc he Ling co with overhead motion. 

Bete blow 20 c Equal to new. 

One gg te SCREW Boon wes with overhead motion, 











Hill’s 





ISAAO =XXrit. Xe, 


PRICES & TESTIMONIALS ON APPLICATION. 
el (Special 


Patent Flush Side Cold Saw. 


The only certain and reliable method of 
securing saw to spindle. 


GREAT SUCCESS. 200 Machines supplied. 


Telescopic 
Spind 





HIGHEST AWARD: Hill's Patent 
——— Exhibition, 


7. Sharpening 





)4002a «= Many in use. 


GEORGE ST. WORKS, DERBY. 


Automatic Saw 


Machine. 





Suitable for brick pi Mil, Equal to new. 
Apply, FU SSELL'S | LIMD, MMs, ronworks, Frome. Det 


for Sale, Second- hand, Equal to 


A. 
-" of Fowler’s 10-H.P. sunken E 

ro pone cultivator, and 
Four Traction 


h, from 
a ‘Togine, by Clayton and Shuttleworth, 
12- . a “Doubleeylinder Portable Engine, by Barrows and 


eH. "Portable Engine, by Reading ‘Ironworks, "not 
done thirty care wo 

8-H.P. Portable Engine ce Marshall, nearly 7 equal tonew 

= i ——— Engine, y Gibbons, splendid modern 


Portable "Engine, by Gibbons, no patches, good 


8- H r. Portable ‘Engine, by ‘Brown and May, ‘pad fire-box 
6-H. P. Portable Engine, by Ransome, g: engine . 

6-H.P. Portable Engine, by Hornsby, “fair working order 
4-H.P. Portable Sag. y Brown & May, modern engine 
4ft. Gin. a. kag = Machine, 7 Wallis and 
Finishing Threating ¢ Mach ine, by Marshall. . 
Finishing Thrashing Machine, by Tasker .. 
Straw Elevators, yf cogek cheap 
Two Shepherd's each 
Cer eh Ser, by Hol 1d Son 9 “a £18 

jever Sheller, olmes ani 

Several New and Secon d-hand Grist Milis, suitable for 6 = 
8-H.P. ae by Barford and Perkins, and Nicholson, a! 


Half-p 
poo STEN RY LEWIS, Brimpton, near Reading. Bis 


nes, no dosseye: 


- 


REE — : — © > 2 


mit 
aow 








UNITED ASBESTOS UO. 


PIONEERS or raz evrorsan ASBESTOS TRADE. 





= 
fz2 
Ee 
a 
= 
= 
_ 


161, Queen Victoria St., 
LONDON, 


MANCHESTER, 
NEWCASTLE, GLASGOW, &c. & 


E.C. 
Upeapen. 


(Special) 4017 


See PAGE ADVT., Page 22. 








ee ee ee eee MACHINERY 


OF ALL DESCRIPTIONS FOR :— 


BOILER MAKERS, 
SHIPBUILDERS, 
BRIDGE BUILDERS, 
STEEL WORKS, 
COLLIERIES, 
DOCKS, &c. 


RIVETTING, 
PUNCHING, 
SHEARING, 
FLANGING, 
FORGING, 
LIFTING, &c. 


POOOSOOSOOSSOOSOOSOSOOSOOOOOOOOD 


HENRY BERRY, 


CROYDON WOR KS, LEEDS. 


(Special) 4018a 








S S8zen RES SREKE FS 


’ 
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~  W. SIMONS & CO. 


sHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, RENFREW, NEAR GLASGOW. 


CONSTRUOTORS OF 


SOREW & PADDLE STEAMERS, YACHTS, TUGS, HOPPER BARGES, SEWAGE STEAMERS, &c. 


INVENTORS AND CONSTRUCTORS OF 


MOST IMPROVED TYPE OF DREDGE PLANT 


Established 1815. FERRY STEAMERS WITH ELEVATING PLATFORM. (Special) 5003a 


THE BRITISH ASBESTOS CO. 


ITALIAN ASBESTOS. 0, DUKE STREET, ALDGATE, E.C., LONDON. CANADIAN ASBESTOS. rose vn 


























“pelipe se’ Brand Machinery and inin specialities.—A Firm of | par of Massive rae: pressure SP pecial Inducements Offered to 


ILS successfully used and most highly ENGI Spe with established heey - in the Transvaal, | HORIZONTAL ENGINES for SALE; lara agg 26in. Le ge oy FITTINGS TRAVELLERS and AGENTS 
NDE, jeadi firma,— For pros prospectus dSONS, is OPEN to take up AGENCIES of good SPECIALITIES.— ee Dok 4ft. Gin. stroke; fly-wheel, , BTOOV ed Sr. JOHN’S SELF- more et al ee 
Dan ip 





Sone of byt dress, JOHN BRAD Address, 122, Engineer Office, 163, Strand, London. D122 worked only a few Lana ye arpa ulars on ft oN PACKING’ Results guaranteed.— , &e., 
“mn es post free, addr applying to to "SNOWBALL and Co., Mechanical Valuers, Side, appl , between Twelve and One, H. E. BEDFORD. “Walthaan’ 
Newcastle-on-Ty: D133 buildings, Holborn-circus, E.C. P713 











12-E.P., New Machinery in Stock. — 


ng ine and Boiler, _— Cranes, Machine Tools, and Steam Engines; all at ° ° ° 66 i lea?? 
pesine Combined, Ly Ruston and Proctor, splendid order, for | jowest prices —R BOLTON aid CO., 10, Lendentail sect, Gree’ ! Quicks !! Quicks | ! i" ! 0 be sold, fae Whitaker sd 























SALE; & na 8 T. WILLIAMS, South Se London. Three Millions (3,000,000) of arog, sone worked a few months; 4° ‘ht new for contract now completed. 
Suation, London, : VICKS, te. to 128 Per 1000. JOHN PERKINS and —Apply, CRABTREE BROTHERS, Contractors, Oxenhope 
mE ian Ss | Re d fi D li SON, Billing- -road. Nurseries, Northampton. C1227 eighley 4 Casi 
Pa f High-speed New Tools Ready for Delivery :-— 
Yn. ines. — air oO § Radial Drill, arm aft. sin. radius. “11° 
prizontals, Tin. cylinders, 12in. stroke, with “Srering ie rm aft 6in. radius. oller Milling Process. — For|'f‘o be Sold, Cheap, to Clear. 
made by Government for driving oF we AMS, South Seifactng Stotting Machine, tin, sucks SALE by PRIVATE TREATY, to suit purchasers, the Pair of VERTICAL ENGINES, coupled on massive 
We 7 Road London, 8. P D204 Planing Machine, ft. rate — Malic pandb KN hg od tenth oe by ig laa 12-H.P., with pumps Fa governors, complete ; 
———— ee eee ee twelve months; catalogues in course of pre tion.—SNOW- Blower or Exhauster and Engine combined, on bed-plate, 
» lhi dh ] n¢ h sin!'Slide, Serew-outting and Surtacing Lathe, yee. bet. BALL and CO., Moshanical Valcers, Si e, Newcastle-on- | inlet and outlet about 12in.; tne 3-H.P.; price com pete, £45, 
rohnson ond Philli DS, LE + ty ap ain te = “4 “4 loft. bed. Tyne. D134 Bric ek Machine, semi-plastic, rolls 2ft. by 2ft. 6in. , steel 
AND ELECTRIC LIGHT ENGINEERS, | ain ; ‘e m ay ns 6ft. bed. shafts and  stee I clay ‘propeller; very powerful machine; a 
ld Broad-street, E.C. orks an al ve i ac nes, bargain. 
14, Unon-court, Ot it Chariton, S.. ; EDWARD TEGGIN, Machine Tool Maker, Kingstroet | [) epairs | a 1! Having an | Penblescting Hand Prose for facing bricks, price £20. 
akers of Machinery, &c., for complete equipments of coe West, Manchester. eal staff of workmen, we are prepared to under- sak ic, i compete 2 , he 
Factories and Steamers Electric Awe Lamp Ot ol a, - es take any class of repairs to e “dene ption of machinery, amp, § rh 
io inds. “ ' Brockte- a — n Sale, Slide, lie: Stalin | with Ree age | and eo CASTINGS! pe ! it Two Founder's Ball or *Blacking Mills, each £10. 
en hinted ng, the trade, orders promptly execu — D. vN Six Founder’ Loam pans 
= ie Q BROTHERS, Kingsbury Ironworks, Ballspond, London. D123 ett. dis. omen me ee —_, oe Se te 








. « vf y N 7 | 
Jon: S yencer and Sons, Limited, DoxSURFACING LATHE, ees: if ee pep | } Four Mortar Mi Mille, 6ft. pans, on bed-plates, self-delivering 
NEWBURN STEEL WORKS, NEWCAST t-O. Di29 new ; price 
Steel Castings, Forgings, Tool Steel, One do. do. ft pans; price £55 each. 
HS ay ay Fine eet Bloome and Haze. wen H6 Ready for Immediate Delivery, Two éft. pan Mortar Mills, on carriage with shafts ; £52 each 
Lenten Oiiee, Ce Office, Cannon-street-buildings, 139, Cannon-st., E.C. ()ne 34- H. P. Otto Gas En sine, One Sin. by 13ft. complete SCREW-CUTTING LAT: E ome ae Mill, with engine and boiler combined, on 





—Write for iculars to BOLTON and CO., 110, Leaden- pans ft. dia; rice £135 each. 

















by Crossley Brothers; pipes and fitti: comple hall-street, E.C. D292 One “One Wo ht Iron Chimney, 16in. dia., 15ft. long. 

as new, three years old; can be seen at wor EASTON rand Plummer Blocks and Bearings, 5 to ll bored and 
Metal Metal Tubbing and Pumps for | WALDEGRAVE, Engineers, Taunton. faced, chea; ap. vaca secsacitenndaretonaneiie 
IM“ COLIERIES. For SALE, the following NEW gene Plates.—A Magnificently | Delivery, ¥.0.R., GLENDON ENGINE WORKS, Kettering. 

L TUBBING for SHA _ . . | 
xo ne i. to Ii, thick for ute Shaft an Portable and Vertical Engines eae, Soe H H tal E b 
. ” tor ist, guar a lined. aiaiaiaial and an Extensive STOCK of GENERAL MACHINERY sock sets of a in various styles ; and fifty plates of all the 4()- orse orizon a ngine, Vy 
1 closers for the above | REPAIRS executed with promptness at OG TF bE Py ee me RR Dy ER ER A 
| execu wi promptness at reasonable charges. es, poin' corners, maho; » 8 6, wit! ouble slides, automatic gear, sple 

This Tubbing is new, and we can take for it the extremely HENRY SYKES, ost Bankside, a oree Frise oan ite, a ees 22, Orp , g plendid order, for 


: : ingley-road, Hornsey- | SALE, cheap.—J. T. WILLIAMS, South Be Stat 
low price of £4 per ton on Trucks near Newcastle-on-Tyne. ’ cal: oats P749 inode uu! rmondsey —_ 


PUMPING MATERIAL FOR SALE. 


= —. Shin, Short Pumps? Hogger famps Portable Engine for Sale, 8- Horse T 0 be S old Ch ea No. 80 10- -H. P. Tracti on Engine for Sale, 


Sin. Setts— 4 30in. ee LB Avdeeees made bye Clayton and Shuttleworth. Just had 
lj-yard SIDE and END-TIP WA Oxs, 3ft. gauge, in in first-rate condition, very cheap.—Full iculars of 


1 30in. Clac ; new fire-box and tubes and thorough repair by ourselves. fi 
Prices on application S ‘JOHN F. WAKE, eee Price £110.—Apply be J. ‘and H. MeLA EN, Engineers, Leeds. | good condition.—Apply, CRABTREE BROTHERS, Oxen ro F. R. DAVIS, 309, Victoria Park- road, South Hackney, N.E. 
2 42 | near Keighley. P734 


chant, Middlesbrough. 


OUR NEW ‘uss PRICE LIST Sa. scnsvcas 


THE TELEGRAPH MFG. CO., LD., Helsby, Near Warrington; and 11, Queen Victoria St., London, E.C. (Special) 5023 


BOILER 
INGRUSTATION 





























USED IN 


1500 Boilers. 


And giving univereal 
satisfaction. 50l4a 








Testi ials on lication from 
Steam Users in every Trade. 


Adolphe Crosbie, ce 


Used by many Engineering 
Firms, such as — 
Ransome, Sims, & Jefferies, Ld , Ips- 
W. H. Allen & Co., London [wich 


brown and May, Devizes 
Grafton and Co., Bedford 
B. a Afall M _ + 


Used by leading Steam Users, 
such as the following :— 


J. Lysaght, Limited, Bristol 
Birmingham City Gas Works 

Ascot District Gas Company 

Pembroke Dock and Town, Gas Co. 
Pease and Partners, Ld., Darlington 
Waterlow and Sons, Ld., London 














C. Williams and Company, London 
A Livesey, Limit , Blackburn Perkins, Sons, and Barrett, Bradford 


\ 
Walsall St. Chemical Works, ‘A 
Seabam Harbour Gas Company Tatham and Sons, Rochdale 
The Tw kish Arsenal The Patent Nut and tolt Co., La. 


acon — 3 & 
Garton, Ail, and Co., London pes Drums 2Qs, per cwt. d/d. G. E. Belliss and Co., Birminguam Guaranteed absolutely harmless. WO LVE RHAMPTON. “:. Also sold at 2s. 3d. per gallon d/d. 


7 LOCOMOTIVES 


Of all SIZES and GAUGES, for MAIN and BRANCH LINES, CONTRACTORS, COLLIERIES, IRONWORKS, &c 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


PPECKETT & SONS, 


LOCOMOTIVE ENGINE BUILDERS, BRISTOL. 9 x»; 











ESTABLISHED 1864, 





____ Telegraphic Address: " PECKETT, BRISTOL.” 








LANG'S LAY WIRE ROPE. 


MANUFACTURED BY 


GEORGE ELLIOT & CO. WORKS: CARDIFF. 
Office: 23, GREAT GEORGE STREET, WESTMINSTER, LONDON. (Special) 5016a Lang’s Lay Wire Rope, partly worn. 
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TANGYES LIMITED 


CORNWALL WORKS, BIRMINGHAM. 


LONDON: 35, Queen Victoria Street, E.C. MANCHESTER: Deansgate. SYDNEY: 119, Bathurst Street. 
NEWCASTLE: St. Nicholas Buildings. GLASGOW: Argyle Street. MELBOURNE: Collins Street West. 
PARIS: Place de la Republique. 


RAM PUMPS AND BOILER FEEDERS 














No. 2 
(From a photograph of the No. [4 size.) 6x3xl2 4x2x9 8xlx9 
JEFFERISS’ PATENT BOILER FEEDER. THE “SPECIAL” PATENT BOILER FEEDER. 
Sizes—l}in. to 3in. Ram. To feed 14 to 60-H.P. Boiler. 7 Sizes—ljin. to 5in. Ram. To feed 14 to 266-H.P. Boilers. 


May be relied upon to work down to a speed of ONE STROKE PER MINUTE. 


a 








(From a photograph of the No. 24 size.) (From a drawing of the No. 3! size.) 
BARNES’ BOILER FEEDER, DOUBLE-ACTION FLY-WHEEL PUMP. 
4 Sizes—ljin. to 24in. Ram. To feed 10 to 40-H.P. Boiler. 3 Sizes. To pump 3300 to 5500 Gallons per hour. 
APPLY FOR 





‘-# REVISED PRICES 


Copyright.—Entered at Stationers’ Hall. No. 23. 











, 


j 






Jax. 24, 1890. THE ENGINEER. vii 


 (FANGYES:’ 


PATENT POSITIVE-ACTION DUPLEX PUMPS 


COLLIERIES, MINES, & GENERAL WORKS; BOILER FEEDING, WATER BALLAST & PETROLEUM 
SHIPS; OPERATING HYDRAULIC PRESSES; FIRE ENGINE PURPOSES, &c. &c. 








SS 


SHEET Wo. i. 





THE SPECIAL MERITS OF THE DUPLEX PUMP ARE 
ist OERTAINTY OF ACTION.—The Slide Valve ot each Cylinder A being mechanically operated by the 


Piston-rod of the other, when steam is turned on the Pump cannot 
the parts by long use become very much worn. 


ond. NOISELESSNESS OF ACTION.—Unlike Fly-wheel and Direct- 
does not stop at the end of each stroke. The Slide Valves have a 
follow each other, and, while one pauses at the end of the stroke, the 
Valves to fall noiselessly on their seats. There is consequently NO 
is greater than in any other type of pump of the same proportions. 











fail to start working, even should 


acting Pumps, the column of water 
certain amount of slip, the Pumps 
other runs on, allowing the Pump 


SHOCK, and the volume of water 


From a Photograph of the 22hin. x 20in. x 24in., and the 2hin. x 1}in. x Cin. Pumps taken together. 


AMONG THE SPECIAL FEATURES OF 


TANGYES’ PATENT POSITIVE-ACTION DUPLEX PUMP 


ARE THE FOLLOWING— 


Extra Large Surfaces to all the Wearing Parts. No Joint Pin to get loose and cause knocking. 


_GUN-METAL Liners fitted to the Pumps, and which, when worn, can easily be replaced, the set-screws holding them in 
position being fixed Outside pumps. | 


Ample Area both in Suction and Delivery Valves, which, with the Seats, are of Gun-metal, and can be quickly removed. 


_ Gun-Metal Plungers to the Marine Pumps, which have flanged connections, are made both Horizontal and Vertical, and are 
suitable for a steam pressure of 160 lbs. per square inch. 


__ Feed Pumps have both Suction and Delivery Valves under one cover. The larger Pumps have both Suction and Delivery 
Valves fitted into separate plates, interchangeable with each other, above and below the working barrels. 





A large and varied assortment of these Pumps are always in stock, and may at any time be seen at our several Warehouses. 
For Cuts of the different Designs see Sheets Nos. 2 and 3. 


TANGYES LIMITED, = vos, BIRMINGHA 


LONDON: 35, Queen Victoria Street, E.C. MANCHESTER: Deansgate. SYDNEY: Hay Street. 
NEWCASTLE: St. Nicholas Buildings. GLASGOW: Argyle Street. MELBOURNE: Collins Street West. 
PARIS: Place de la Republique. [No. 30 
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MOST IMPORTANT. 


A large Colliery Firm, who had always 
ignored the idea of covering their Boilers, 
were at last, owing to the great increase 
in the value of coal, induced to entrust us 
with three Boilers and a range of Piping 
to cover with our Patent Telluric Cement, 
In less than a fortnight 
they found a saving of over 40 tons of 
coal, which at the pit they sold then at | WEA 
Gs. 8d. per ton, thus saving almost half 


costing £27 6s. 
5S 


the entire cost. During the past three 


months, at the same rate (the price has 


risen again and again), the saving has 
been over £78 for an outlay of £27 6s. 
So strikingly apparent was the loss they 
had been sustaining, that they imme- 
diately ordered us to cover all their 
Boilers and Piping at all their pits. 


WEARDALE IRON & COAL CO., LD. 


COLLIERY OWNERS AND MAKERS OF ‘ WEARDALE’ COKE, 


STEEL (SIEMENS) & IRON BOILER PLATES, 


Sheets, Hoops, Bars, Angles, Tees, Strips, &c., 
Of the Highest Quality, to Board of Trade, Lloyds’, and other Tests, 
LOCOMOTIVE FRAME PLATES. 

Branpvs For Iron Bars. 


TUDHOE (CROWN 
TUDHOE BEST 
RDALE 





BRANDS FO! 
- co. — 
i. So. BBB. 
EARDALE. 


Pia rRON. 
“WEARDALE™ (for Plough Shares and Chilling Purposes). “TUDHOE™ (Hematite). “BELMONT” (Cleveland) 


PRINCIPAL OFFICES 
TUDHOE IRONWORKS, SPENNYMOOR, DURHAM; & GEORGE YARD, UPPER THAMES ST., LONDON, E.C. 
WAREHOUSES 
GEORGE YARD, UPPER THAMES STREET, LONDON, E.C. 


& GATESHEAD-ON-TYNE. B354 


Branp ror STsx.. 


RAP WEARDALE STEEL 


Ww. 
Ww. 
w. 
Ww TUDHOE BBB. 





























FACTS. 


Saves Entire Cost in Fuel alone 
2 to 4 Times every year. 


Great Saving in Water, Labour, 
Wear & Tear. 


Unquestionably the most Durable in Use. 


Stands firm & good in Forges & Roll- 
ing Mills where many others have , failed 
in a few weeks. 


TELLURIC CEMENT 


b FOR BoVERTY C™ 


Pores 3, PPI Ove 
leereehe 


3 Boilers Covered do the work of 4 
uncovered. 


Almost 2000 References in all parts. 
pees 


Sole Makers, SUTCLIFFE BROS., 


Climax Works, Godley, Manchester. 




















MOST IMPORTANT. 

A large Colliery Firm, who had always 
ignored the idea of covering their Boilers, 
were at last, owing to the great increase 
in the value of coal, induced to entrust us 
with three Boilers and a range of Piping 
to cover with our Patent Telluric Cement, 
costing £27 6s. In less than a fortnight 
they found a saving of over 40 tons of 
coal, which at the pit they sold then at 
6s. 8d. per ton, thus saving almost half 
the entire cost. During the past three 
ionths, at the same rate (the price has 
rsen again and again), the saving has 
been over £78 for an outlay of £27 6s. 
So strikingly apparent was the loss they 
had been sustaining, that they imme- 
diately ordered us to cover all their 
Loilers and Piping at all their pits. 





SUTCLIFFE BROS, 


C.imax Works, Godley, Manchester. 


Standard Quality 


° ? 
Engineers 
TOOLS. 

BRITANNIA COMPANY, 
Makers to the Syne Government. Numerous Prize Medals. 
Designed or Made to neon in 
List of Second-hand a in Exchange, 2d. 
CASH or HIRE-PU RCHA: 

Call at Show-rooms : 100, Homadediteh, Lond _ on. 

All correspondence : BRITANNIA TOOL FACT 
Colchester. 


Catalogues 6a 


‘ORY, 
D2. > 








Iron Castings 








And* Handyside & Co,Lim?. 


Britannia Ironworks, 104, Queen Victoria St., 


DERBY. Managing Director. LONDON. 


A. BUCHANAN. 














PATENT WELDLESS STEEL TUBES. 


For =, a draulic Presses, Ferrules, Boring Rods, ¥ . 
Bush hafting, Couplings, and other uses, 01168 











DEMPSTER, MOORE, & CO. 


49, ROBERTSON STREET, GLASGOW. 
VERTICAL AND HORIZONTAL STEAM ENGINES AND BOILERS. 





Engineers’ Machine Tools or all kinds. Hand & Steam Cranes & Winches, 
Hand Pumps. Steam Boiler Feed and Bilge Pumps. 
” INJECTORS, WATER LIFTERS, &c. CAPELL’S BLOWING AND EXHAUSTING FANS. 
ILLUSTRATED CATALOGUE ON APPLICATION. 
SPECIALITY—Chain of Superior Quality for Cranes, Hoists, Steering Gear, Mining & other purposes 





London Office: 60, Queen Wictoria Street, E.C. X1228a 


Ses ll 


The Boiler Insurance & Steam Power 


Company, Limitea, 
ESTABLISHED i869. CAPITAL £260,000 
Head Offices: 67, King Street, MANCHESTER 


Branch Caen: 139, Ci 
2, West hogent Street, Gagne ®0,, and 
——o———~— 
J. F. L. CROSLAND, M. Inst, M.E., Chief 
EDWARD HADFIELD, Secretary, 


——9—___. 


INSURANCE AND PERIODICAL INSPECTOR 
OF BOILERS AND ENGINES, 


Tusurance of Workpoople under - En- 
ployers’ Liability Act, iss 
GENERAL ACCIDENT <n 


The Oldest ant Largest Boller Insurance Company, 


Engineer, 


(RAINED RESIDENT INSPECTOS," 
In all the principal towns in the United Kingdom, 





WEBB & SON, 


Tanners, Curriers, Fellmongers, Glove 
and Gaiter Leather Dressers, 


LEATHER & WOOL 


11 Fiest-cLass Mepats 
AWARDED, 


. UL 


E. PAGE & Co., Ltd. Bedford 


(ESTABLISHED 1750). 
Bulléers of IRON and STEEL BRIDGES, ROOFS, 


STEAM LAUNCHES for INLAND NAVIGATION, 


AGRICULTURAL IMPLEMENTS, 
BRICK & TILE MACHINERY sis 


PETER McINTOSH & SONS, 


1294, Stockwell Street, Glasgow. 
EsTaBLisHeD 1821. 


TANNERS & CURRIERS 


Manufacturers of all kinds of 
Leather for mechanical purposes; 
Chain other Strapping, 

ose Pipes, Pump Butts, 








Pum 
Apron Hides, &. 
on home orders over £5. 


Lists of Prices 
ples ‘on application. 


J. BAKER & SONS 


58, City Road, London, E.C. 
HIGHEST AWARDS EVER GIVEN 
Fifteen Gold Medals : 
FOR BREAD, BISCUIT, 
Chocolate, Confectionery, |'¢@Sk 
KNEADING & SIFTING We 





RC 
ARD, MELBOURNE, 1889. 

AWARD, PARIS, 
~Raoeg Sifters, 
Disintegrators. 
Mills, Knea ders 
Rollers, 
Heating Apa'tus 
Dough Dividers 
Pulping Machi's 
Steam Pans, 
Jam Machinery 
Yelegraph Address 
* Bakers, LONDON. 


HIGHEST 





ESTABLISHED 1775. 


S.E. NORRIS & CO. 


Offices and Factory 
56, 57, 58, HIGH STREET. 


Curriers’ Department: 
Sr. PAUL'S WORKS, 


Shadwell, 
LONDON, 


“ Hevetia” 
Le;Tser BeLtina 


Leather Delivery and 
Suction Hoses. 
Pump & Hypravutic LeaTHeERs. 
Mitt Banp & Hose Pier Butts, 
Waterproof Pump Butts. 
Highest Award Inventions Exhi., 1885. 





\  } Prize Medal Brass Name Plates, 


For SHIPS, ENGINES 
MACHINERY, 


REGISTER’D ART ICLES 
INSURANCE AGENTS, &c- 


ROTHWELL & Co. 


Letter Cutters & Engraver 


(@ a RY! ( 
oe Plates and 
= ADFO* praiern Sap Stamps, and 


Every description of Stamps. Agents wanted. C1050 


S* HIGH CLASS 


STEAM ENGINES 


WINDING ENGINES 
DEEP WELL PUMPS 


THOS. MATHEWS 
eon MANCHESTER 


GORTON 


NAMEPLATES 
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36, Cracechurch Street, 
London. 
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Westinghouse Electric Company, Limited 


4, VICTORIA MANSIONS, 32, VICTORIA STREET, S.W. 


MANUFACTURERS OF 


ELECTRIC LIGHT APPARATUS 


CENTRAL STATIONS & ISOLATED PLANTS. 


ESTIMATES ON APPLICATION. C856 


KORTING BROS. 


86, Queen Street, London, mes 


PATENT DIRECT-ACTING FISTONLESS STEAM PUMPS 


“ PULSATOR” “ RQUAPULT.” 

BEST PUMPS FOR COAL vee SINKING OPERATIONS, &c. tm 374, £ 
f Absolute Certainty of Working. No Oiling. No Attendance. Small, aime it) Marnie 
Consumption of Steam. 




















































« a PRICE LIST OF AQUAPULTS. 
No, of Aquapult ... 1 2 3 4 5 6 7 8 
Gallons per Hour ... 1,700 ... 3,100 ... 6,400 ... 8600 ... 11,200 ....15,200 ... 25,000 ... 40,000 
Fries... | 0s" te “e Bees Sees Caen cee * ome ae "ee Bey "Say ~ 

a ai ._ aan 

“ 3 

No. of Pulsator ... 2 7 9 10 1l AQUAP ULT. 
Gallons nh hour ... one: . 1,600. 2900. 500 .. 9,008: sais -13,000.. 25,0.. -29,000... 52,000...80,000 C1579 
Price... " #6... 8 .. we 17 we 22s. 28 .. 35... 50 .. 70 ... 100 ... 150 




















SAMUEL WORSSAM & CO., 


Only Address: OAKLEY WORKS, KING’S ROAD, CHELSEA. 


Inventions Exhibition, the only Gold Medal (Highest Award) for WOOD WORKING MACHINES 


Telegraphic Address; “* Sawmill, London.” CATALOGUES AND PRICK LISTS OF BAND SAWS ON APPLICATION. PERIN’S FRENCH BAND oe. 
Messrs. Worssam’s finish is as good as can possibly be put on any machinery.— anew.” 12a 
ENAE’S PYPATENT 


- IMPROVED: WATER-TUBE?BOILER iia 


Unrivalled for Safety, Economy, High-Pressure, Durability, & Facility in Transport & Erection. 











TEAM 





NO PERISHABLE PACKINGS USED. 


LARGE WATER & STEAM SPACES. MADE IN SIZES 5 to 250-HORSE POWER. 
SOLE MAKERS ;— 


. 11, QUEEN VICTORIA STREET, LONDON, = ! 
Works: LINCOLN. Telegraphic Address: CONRAD, LONDON. X1287a 2 


The Largest Boiler, when. wired, can be made in pieces of 150 lbs. weight each — seein together at 
oz destination vy any ordinary mechanie without rivetting orzspecial too 
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“GIPPESWYK” | 


VERTICAL HORIZONTAL 


PORTABLE 


FOR INFORMATION AS TO ITS ADVANTAGES, 
APPLY TO THE SOLE MAKERS :— 


R. & FEF. TURNER 


C1278a Telegrams : “‘GIPPESWYK, IPSWICH.” (114), TL Pswio=z. 


HOWELL & 6 UD., Lt Li 4, suerrinwy Tose wous, OH@ffield 


Blister, mails Spring, =) Wrought Iron, Lap-Welded, and 


BUTT-WELDED 
and Cast Steel. =/ TUBES OF EVERY DESCRIPTION 
FILES, SAWS, &c. 


FITTINGS, &c. Aso 


HOWELL’S PATENT HOMOGENEOUS METAL * CAST STEEL TUBES. 


“HOWELL'S” SPECIAL SELF-HARDENING STEEL FOR TURNING TOOLS 

















For TOWNS, VILLAGES, FACTORIES, PRIVATE HOUSES, &c. 


By the INTERNATIONAL PROCESS. 


The only system whereby actual ity can be obtained. No machine: tion in this 
" —~ waar abroad. Estimates given and Contracts Undertaken. } For terms, adcroo— 





Westminster Chambers, 7, Victoria Street, LONDON, S.W. B237 
The Sewage Manure obtained at Acton by the International process finds a ready sale at remunerative prices. 


BUCKLEY & TAYLOR, 


ENGINEERS, MILLWRIGUAUTS, AND IRONFOUNDERS 
MAKERS OF HORIZONTAL OR BEAM COMPOUND 


STEAM ENGINES 


From 10 to 1000-I.H.P. 


Of which we have made and set work in Oldham and district about —_—- 
~ 








LANCASHIRE 


aS STEAM BOILERS 


A 


Made with Best Machinery, with Holes Drilled or Punched, and Plates Planed. 


SOSSSOCOSCOSOS 


PATENT ELASTIC SPRING PINION 


AND 
WEEIEI.S 
Specially apt = = sete fesse Soc Beery work, varying 


iced 
Ss 


evecccosoce 


Pees PATENT BEVEL, WHRELS 


With Separate Steel Rims. 
ee ee 


: MAIN DRIVING DRUMS 


For Ropes or Belts up to 80ft. dia. 


CASTLE IRONWORKS, OLDHAM. 


BLECTRIG LIGHTING 
The Maxim-Weston Electric (0, 


(Under new management) are prepared to 
SUPPLY ESTIMATES FREE OF o 


E 
For Electric Lighting Transmission of Power, 
Including Electrical Tram 
buildings supptied from comin tations, te wg 


ing a speciality, 
Manufacturers of Weston’s patent Dynamos and Are 
Governors, 


Lamps, Hamilton's Patent 


Regulators, sates Controlling a tie 
for Central Station hatin and System 
Ceiling Switches, Out-outs, and all accessories, 


Offices: 55, Victoria Street, Westminste 
Works: Kingsland Green, London, ,; 


ABBOTT & CoO. 


BOILER WORKS, 
NEWARK, 





HIGH CLASS 


CORNISH AND LANCASHIRE 


BOILERS. 


MADE TO SUIT ANY PRESSURE UP TO:16501b, 


eee 


LAUNCH BOILERS 


OF EVERY TYPE MADE TO ORDER. 
PRICES ON APPLICATION, Rist 


FIELD’S PATENT 


BOILERS AND TUBES, 


SOLE LICENSEE 
MAKERS— 


Lewis Olrick 


and Oo., 


Borenmaxers To HM, 
Govmnwuernt, 





Offices: 27, Leadenhal! 
Street, London. 


Works: MANCHESTER 
(fmm 


We can prove that 
these Boilers are the 


Ss 
eee og Agent for Mather pod Platt’s am Friction 
Clutches, Valves, Fittings, &. C46a 





H.COLTMAN & SON 
LOUGHBOROUGH, 
Boiler Makers, Engineers, 
and Founders, 


K Ready for Immediate 
oP Delivery : 


Vertical Boilers 
From 1 to 14-horse power 


—_—— 


LANCASHIRE, 
CORNISH, 
LOCOMOTIVE, 
MARINE & 
LAUNCH BOILERS 
IN STOCK & PROGRESS. 


Vertical and Horizontal 
ENGINES, 
WITH & WITHOUT 
BOILERS TO 14-H.P. 


IN STOCK, «ote 





Larger Sizes at short notice. 








ie 


GE 


TR 


gh 
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alll 
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Ses hee & ao 
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——<$ semen: 
gpecialty: WIRE ROPE DRIVING. 


CHARLES LOUIS HETT, 


turbine Foundry and Centrifugal Pump Works, 
BRIGG, ENGLAND. (C1023 





The t Wa ter 


THE MAIL. CLAD pc 


PATENT). 








SECTION OF THE MAIL-CLAD 8TOVE. 


Enveloped in Metal Coil Conductors, 
Immense Heating Surface. Absolutel: 
Indestructible. Minimum of Fuel and Attén 


For Churches, Schools, Public Rooms, Mansions, lll 
Halls, Offices, Warehouses, &e. 


Burns continuously ( Roonghont the winter. 


JAMES B. PETTER, YEOVIL. 


PRICE LIST POST FREE. C1249a 


COILS 


For ICE 
REFRIGERATING, 
CHEMICAL 
BLAST FURNACE, 












OR 


Other purposes, 


EYDRAULIC 





ELEVATOR BUCKETS 


STEEL, BRASS, OR COPPER. 
PRICES ON APPLICATION. 


mys Rpdesabealbel xoper : 
Specially bo oe ghey = lk Grain from 
ror ls Steamers, ail” Gronar aa We “1h, 3 
orks, Cement Works, he i= for Raising Ocal, 
— Chron 0 Orin on 


S. S. STOTT & CO. 


X1288a 
HASLINGDEN, near tear MANCHESTER 





es | iV , 


“DRYSDALE&C 
ENCINEERS 
GLASCOW 








THOS. CHATWIN, ¢r mu st. BIRMINGHAM, 


Manufacturers otf SCREWING MACHINES in Great Variety, STOCKS, 
DIES, and TAPS, RIMERS, TWIST DRILLS, Standard Cylindrical 
Gauges, Spanners, Ratchet Braces, Tube Cutters, Tube 

Wrenches, and Vices, and General Tools. 





Awarded Gold and Silver Medal, CALCUTTA, 1884. Awarded FIRST ORDER of MERIT 
Improved Bolt t Serewing and "wut Ta ping 


STOCKHOLM, 1886, and ADELAIDE, 1887. 
achine, fo Power i 


throwing _ he... oa of *withou Improved Tube Serewing and Cutting-off Machine, for eH or Pa tendered Pe 
stopping Machine. er 7” Power, with Selt-acting F uttng-o Ms Motion. X1284a tases. ve 


IRON ROCFS. HOUSES AND BUILDINGS 


. 
\ oy - ay. 6 of Oe Oe Ode ee) es on om OY in ol =) 
- = IRON ROOFS & BUILDINGS, gE 
ENGINEERING & STEELWORKS —= 
. SHIPBUILDING YARDS, : 


CHATWIN’S Patent Direct Action Guide Stocks & Dies. 

















RAILWAY. pMtINING, 
AGRICUNTURAL PURPOSES. 


CSNAA 2380" 








=) SPECIAL ATTENTION GIVEN TO EXPORT WORK. 2.1. 
CONSTRUCTIONAL IRONWORK OF ALL KINDS, f 
B.L. DRAWINGS AND ALL INFORMATION ON APPLICATION 




















MODERN “MACHINE TOOLS. 


BROWN’S PATENT SCREWING MACHINES. 
POWERFUL DUPLEX LATHES for Heavy Cutting in Wrought Iron 
and Steel. 











MILLING and PROFILING MACHINES, for Locomotive and Heavy 
Engineering Work. 

SPECIAL BRASS FINISHING MACHINERY. 

IMPROVED PLANING MACHINES, up to 10ft. square. 

SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS. 


PATENT WHEEL-CUTTING MACHINES, for Cutting ANY Number 
of Teeth without Change Wheels 


=», SPECIAL LATHES for Turning and Finishing Studs, Screws &c., from 
oe the Solid Bar. 


BKENDALL & GENT; 


—¢ Highest Award, Diplome d’Honneur, at the lntube International sniiin, ‘us 
London Agent: ALFRED L. SACRE, 60, Queen Victoria St., London, E.C. 














BRASS ‘& COPPER © 
act RE SHEETS 


TUBES. 
FOR BOILERS, CONDENSERS &c. 


ZA” *BATTERY > BIRMINGH 


JOHN CAMERON’S SPECIALITIES 


CONTINUE TO BE HIS 


STEAM PUMPS 


For all and of which he continues to manufacture by fara 
PrP esumber than any of his imine, 8000 Sold. Sold” a 

















ALSO, HIS 


PATENT CAM & LEVER 


PUNCHING & SHEARING MACHINES. 
As used in all the principal Shipbuilding Yards (public and prtvate) throughout 
PROGRESS TO 


ALWAYS READY OR IN 





OLDFIELD ROAD IRONWORKS, 


SALFORD, MANCHESTER.® 
ESTABLISHED 1852, 








AGENTS: 
For London & District PRIOR & BELAHAM, 5, Queen Vict Stet 80 
=Vor Newcastle & Rast Coast: E. BEOK WITH Bonnersfield, Sunderland 
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Highest Award Melbourne International Exhibition, 1889. First Prize anc Special Mention tor Excellence for. Engines. First Prize and Special Mention for Excellence for Thrashing M 


MARSHALL, SONS, & CO., LD. 


BRITANNIA TRONWORKS, GAINSBOROUGH. Marshalls Bldgs, 19, Faringdon Ra, Bc 


Telegrams: ‘‘ Engine, London.” TELEPHONE No. 6648, 
HIGH-CLASS 30: 


B oO ILE R Ss Jackson's Patent Tea Machinery. 


PORTABLE ENGINES, | OF ALL KINDS. 
For all kinds of fuel. . 


achinery, 








OVER - ' me : 
17,500 ENGINES & > pore Faas STA ENGINES & BoiLeng 


MADE & SUPPLIED. 2 : =e bag oy ~ aa aan ES 6 250 
eee ©°2 GOLD a SILIRR 
Se eae = a i ca ne 


AWARDED, 





UNDERNEATH ENGINES, oS aS 
High Pressure or Compound. t wi kdl } 7 SEMI-PORTABLE ENGINES. 


Raginee specu coupet NE M@eerenD CORN GRINDING MILLS 


ELECTRIC LIGHT nT horion eres. CIRCULAR SAW BENCHES 


Illustrated Catalogues, with Current Prices, &c., in English, French, German, Spanish, Polish, or Russian, free on application, ©458a 

















JANWMES ARCHDALE & Co. 


MACHINE TOOL MAKERS &£ CONTRACTORS TO THE BRITISH &£ FOREIGN GOVERNMENTS, 


WORKS: LEDSAM STREET. “ARCETn aRnOaAME 


23, COLLEGE HILL, LONDON, E.C. 


X1126a 


J. W. PHILLIPS, 








wm “CYCLE” = 
GAS ENGINE. 


THE SIMPLEST AND MOST ECONOMICAL GAS ENGINE. 
Consumes LESS GAS per Brake H.P. than any other 
HIGHEST AWARD, SOCIETY OF ARTS TRIALS. 

IMPULSE HVERYT REVOLUTION. NO SLIDE. 


The BRITISH GAS ENGINE & ENGINEERING Co., Ld. 


ALBION WORKS, MANSFIELD ROAD, GOSPEL OAK, LONDON, N.W. 
ALSO MAKERS OF ATKINSON'S PATENT FEED WATER HEATERS. 


MANLOVE, ALLIOTT and COMPANY, LIMITED, 
== ENGINEERS, NOTTINGHAM. 


MU, A, & CO ARE AISC MAKERS 0F:~ §HYDRO-EXTRACTORS, LAUNDRY MACHINERY, OIL MILL MACHINERY, SUGAR MACHINERY, 
MACHINERY FOR TREATMENT O¥ TOWN’S REFUSE, &. weebe 














| 


i 


‘Aluminium Bronzes, &c., supplied in In- 
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The Aluminium Company, Limited. 


115, CANNON ST., LONDON, E.C, Works: OLDBURY, near BIRMINGHAM. | 


MANUFACTURERS OF 


ALUMINIUM, ALUMINIUM BRONZES, 


FERRO-ALUMINIUM, 


ALUMINIUM STEEL & SODIUM, 


ALUMINIUM (purity 98 to 99 per cent.) 15s. per Ib. 
Do. ” 95 to 96 ” 12s. 5, 


Aluminium Bronze (10%) 1s. 10d. per lb. 
gots, Sheet, Rod, Tube, and Wire. Ferro Aluminium (10%) 1s. 5d. per Ib. 


PURITY OF THE ALUMINIUM AND THE PERCENTAGES CON- 
TAINED IN THE ALLOYS GUARANTEED. C1185 


Descriptive Pamphlets. Price Lists and Terms on application. 


SELIG, SONNENTHAL & CO 


SOLE LICENSEES OF THE 
“SUNDALE” TWIST DRILL GRINDER, 


For Grinding Twist Drills with a Differential Clearance, 















PATENTED IN PATENTED IN 
GREAT BRITAIN UNITED STATES, 
FRANCE, SWITZERLAND, 
AND GERMANY. &o. &o, 
Pe 2 ab bbb bb bbbbbbbied 


FUG VV FFF VT TTT VV 
With this Machine, a 
labourer or boy can grind a 
Twist Drill as well and 
accurately as & illed 
mechanic, and give the 


It grinds both lips at the 
same angle, and with the 
same clearance, 








proper clearance, same as in 
anew Twist Drill. = 
The Emery Grinding Wheel The grinding and clear- 
is moved—not the Drill. ance of each lip of Drill is 
0 done automatically in one 
PRICES. operation, 
1, for Drills 
from } to 1in...£16 10s, =e The amount of clearance 
2, fer Drills y can be varied mechanically 


from 4 to 2in....£24 Os. " according to requirements, 
READY FOR DELIVERY. 


A large assortment of Lathes, Radial and other Drilling, Milling, 
Planing, and other Machine Tools. cs69 
85, QUEEN WICTORIA STREET, LONDON, E.C. 


THE “DIAMOND” 


WADTE OIL FILTER 


= Puritying Refuse Oil and Grease 


5) EVERYENGINE-ROOM & BOILER HOUSE 


Pays for {tself in ys very short time. 
—_—-9—_—_——— 


UsSEBD By :— 

Lancashire and Yorkshire Railway Co. 

London, Brighton, and South-Coast Rail- 
way Company, New Cross. 

Drapercs ttall, London. 

Union Fank, London. 

Electriv Construction Company, Limited 
Jondon 

St. Jumes’s and Pall Mall Electric Lighting 
Company, London. 

Paterson and Cooper, London. 

House-to-House Electric Company, Londou. 

Johnson and Phillips, London. 

Plymouth Works, Merthyr Tydfil. 

Laurence, Paris, & Scott, Limited, Norwich. 

Aktiebolaget Elektron, Gothenburg. 

Thorason-Houston Electrical Company, 
Hamburg. 

HW. The Maharajah of Mysore, Mysore. 

&e, &e. 











PRICES, &., FROM 


WOODHOUSE & RAWSON 


UNITED, LIMITED, 
Electrical Enmgimeers and Contractors, 


88, QUEEN VICTORIA STREET, LONDON, E.C.; 


41, Piecadilly, Bradford ; or Cornbroek Telegraph Works, Manchester. C1401 
LONDON WORKS, WEST KENSINGTON HALL, HAMMERSMITH ROAD, W. 











The GLASGOW IRON & STEEL Co., 


LIMITED, 


168, ST. VINCENT STREET, GLASGOW. 
MANUFACTURERS OF 


IRON AND STEEL 


(BASIC PROCESS). 


Basle Steel accepted by Admiralty, Board of Trade, Lioyd’s, Bureau Veritas, Indian State Railways, 
Indian Government Stores Department, &c. &c., to same tests as Siemens Steel. 


Rounds and Squares yin. to 6in. Flats jin. to 14in. Broad. Copes, Ovals, Convex, Octagons, 
Angles, Tees, Bulbs, Girders, Channels, Astragals, Rails, Nail Rods, Casement, Hoops, Places, Sheets, 
Boiler-Tube Strips, and many Fancy Sections. 


STEEL BILLETS, BLOOMS, & SLABS. 
WORKS: Glasgow, Motherwell, and Wishaw.  cissss 


AWARD TYLER yf 
E 














| 
| 


be eel al we | le) 
Hsp 


' CATALOGUES ON APPLICATION. | 














84 & 85, WHITECROSS ST., LONDON. 


CHARLESWORTH, HALL, & €0., 


ELECTRICAL ENGINEERS, 
RICHMOND HILL IRONWORKS, OLDHAM. 


MAKERS OF 
HIGH-SPEED 


ENGINES. 
DYNAMOS 


For Incandescent or Are 
Lighting, Plating, Electro 
Deposition, Transmission, 
&c, 


Electro 
Motors. 
SLOW SPEED DYNAMOS. 


FOR SHIP LIGHTING. 


Searchlight Projectors. 
SPECIAL ELECTRIC PLANT 


FOR THE SUEZ CANAL, APPROVED 
BY THE COMPANY. 







Complete Installations 


OF 


INCANDESCENT or J 
|ARC LAMPS.” | 

PULP raf? afr! UP? 

Silver Medal Barcelona, “== 
1888. X1826a 





é 





——S——— 


—_—— SF EEE 
THE CROSBY INDICATOR. ii 
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TRADE MARK 

> * 

icROSBN) 
= 

Especially adapted to Engines running at the highest speeds. For Electric Light Engines, Torpedo Boats, Steam Yachts 
and Launches, &c. In use in the British, French, Italian, German, Swedish, and United States Navies, in 
Technical Schools and Scientific Colleges in England, Europe, and America, and by leading 
Railways and eminent Engineers, both at home and abroad. 


75, QUEEN VICTORIA STREET, LONDON, EC. wine 


HENRY CHAPMAN, 10, Rue Laffitte, PARIS. GEORGE KLUG, Baumwall, 14, HAMBURG, 














HLA A MRR SG PUN AEA Se pt REA 








THE “CLUTHA” 


PATENT STEEL 


LOCK-NUT 


INVALUABLE FOR 


SECURITY AND ECONOMY 


FISH BOLTS AND OTHER FASTENINGS SUBJECT TO VIBRATIONS. 


No Locking Washers necessary. Efficiency obtained Cheaply. 
NO INJURY or DISTORTION or NUT or BOLT. 


SOLE MANUFACTURERS: 


P. & W. MACLELLAN, 
GLASGOW. 











PARIS AWARDS (tonourasus ‘wewrion FOR CARRIAGE SPRINGS AND CARRIAGE AXLES.‘ 


COCKER BROTHERS, LIMITED, 


ESTABLISHED 1762. SPIRAL SPRINGS. 





RAMSBOTTOM 


Piston Rings. 


ALL SECTIONS KEPT IN STOCK. 
'OCoooooooeee 
Per Set of 3 Rings. 


STEEL. BRASS 


Seetion No. 1 xin. 3d. 6d. 


&e. 


» No2s:<}, 44. 7d. 


CRUCIBLE 
CAST STEEL 
IN BARS 


*JOPOUILTP Uy YOUT 19g 


Drills, Dies, 


solid when 
forging 
— 


99 No. 3 % Xae 5d. 9d. 


For Turning & other Tools, 


TICKET HOLDER FOR WAGONS. 


Nursery Wire and Rolling Millis. 


Sa sen Sen eek Aa won | SS EE ES ESE EC EDs ee eavinn 
THE “TOWER” SPHERICAL 


LAUNCH ENGINES 


pe ARE NOISELESS, COMPACT, & CLEAN - J 


AND IN ADDITION ARE THE 


LIGHTEST & MOST ECONOMICAL HIGH-PRESSURE ENGINES MADE 


NINE SIZES, 3 TO 200-H.P. Prices on application. 


HBEENAN & FROUDE, 


ENGINEERS, MANCHESTER. x1010 














- 
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PRIESTMAN’S OIL ENGINE 


(Priestman’s, Humes’ and Etéve’s Patents.) 
| wo pxXrTrnRA INSURANCE CHARGED. 


_— 7 a 


gPECIFIC GRAVITY FLASHING POINT 






OF OIL OF OIL 
800 3s Oo 
AND UPWARDS AND UPWARDS 
AND THEREFORE AND THEREFORE 
VERY SAFE. al’ mittidsideeonconsincs ba Aileen VERY SAFE,’ 





Awarded the Royal Agricultural Society's Silver Medal at Nottingham, 1888, and at Windsor, 1889. 
CONTRACTORS TO THE FOLLOWING GOVERNMENTS 












ENGLISH. FRENCH. 

* INDIAN, ERMAN. 
PORTUGUESE. BRAZILIAN. 
CHINESE. ARGENTINE. 
CHILIAN AUSTRALIAN. 
ITALIAN DUTCH. 
VICTORIAN ANISH. ae 
eats HAWAIAN. . , 

EW SOUTH WALES SPANISH. 
NEW ZEALAND. CAPE. 
Works: HULL. 





London Office: 


: 73a, QUEEN VICTORIA STREET, E.C. The Patent Dredger. C8 


EPICYCLOIDAL GEAR CUTTERS, 


Whick. can be Sharpened by Grinding without chauging 
their form. 


JOHN HOLROYD & C0., Ld., 


Tomlinson Street Works, 
MAN COHE Ss iT Ei EF. 


MANUFACTURERS OF ALL KINDS OF 


MODERN TOOLS 


and SPECIAL MACHINES, 
Cutters of all descriptions, Twist Drills, Taps, 
Gauges, &c. &c. 
CATALOGUES ON APPLICATION. 

















X12494 


STRAIGHT-LIP TWIST DRILLS, WITH GRINDING LINE. 








EAST FERRY ROAD 


ENGINEERING 
WORKS COMPANY, LTD. 


MILLWALL, LONDON, E. 


9990000000000 0000606000 














B484a 
Hydraulic, &c., Cranes. (All kinds of Hydraulic Machinery. Marine and other Boilers, 
Pumps, Bridges, Duckham’s Patent Suspended Weighing Machines, Sluice Gates, &c 








Of Lubrication ensured only with 


Stauffer’s Lubricant,! 


Of which we are the SOLE MAKERS. 


90 per cent. Saving! Cleanliness! 
Reduction of Wear! 


STAUFFER’ Seer UBRICATORS 


TRIER BROS., Sole Licensees, 


Office: 19, Gt. George St., Westminster, London, S.W. 
Samples and Prices on application. C1594a 














+a mn a ets 


ESTABLISHED 1858, 


JAMES HOWORTH & CO., 


First Inventors & Patentees of the ‘* Archimedean,” ‘ Radial,” & Horizontal 
Screw Ventilators & Air Propellers, Self-acting or Driven by Motive 
Power. Also Sole Makers of Lacy’s Patent Humidifiers, 


Over 50,000 of these Ventilators have 
been applied for the 


VENTILATION 


Of Cotton, Woollen, and Flax 
Carding, 









ez s = 
Manufacturers in tite ne LY Howorth’s Patent Apparat 
ever increasing demand"! 824 by the for Heating, Molstening, Cooling snd 


VICTORIA WORKS, FARNWORTH Near BOLTON. 


Suecess & Stauffer System| Sam & ’ 


DUROLEINE ™ omy 


(A TRANSPARENT ROOFING). 


Unbreakable Substitute for Glass. 


Cool in Summer. Warm in Winter. 


CARBOLINE 


An Indestructible Opaque Roofing. Substitute for Slate, 
Tiles, Iron, or Felt. 


9990999060 5000000090009000900000000060600' 


SOLE PATENTEES AND MANUFACTURERS — 


THE NEW WIRE WOVE ROOFING CO., LIMITED, 


164, QUEEN VICTORIA STREET, LONDON, E.C. C94a 








HHNRY J. COLES, 


m. 89, Sumner St., Southwark, London, S.E. 





Single Chain Grab Dredgers, Hydraulic Cranes, Presses & Pumps, Rock Drills & Air Compressor 








The Grantham Crank & Iron Co., Ld., 


GRANTHAM. 


xan VERTICAL ENGINES 
STEAM BOILERS “= 


aH 
Hi i oe 
rl Hh) 

emusic yea TRAN 





Liberal Trade Terms, 
SEND for LIST E16, 











PATENT HEATER CONDENSER: C? 


16 GREAT GEORGE ST TELEGRAMS, 


WESTMINSTER “HEATER ITE” 


LONDON. ’ 
Sole Makers of Wright’s Patent 


WATER SOFTENER 
CONTINUOUS FILTER 
FEED WATER HEATER 
SURFACE CONDENSER 
WATER EVAPORATOR 
HEATER CONDENSER j@ 

COMBINATIONS s 


As applied to the Metropolitan Electric 
Supply Company’s New Station and 
Whitehall Courts. : B699 


m, PATENT HEATER CONDENSER co. | 
G.GREAT CEORGE ST. WESTMINSTER. 
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ME JOSE : 
SO LONG DIRECTLY ASSOCIATED WITH THE MANUFACTURE OF 
THE WELL KNOWN BERRYMAN HEATER,HAS NOW JOINED THIS 


COMPANY,TO FURTHER DEVELOP HIS LATEST IMPROVEMENTS IN THE 
YURIFICATION OF WATER AND THE UTILIZATION OF EXHAUST STEAM. 











AND MANCHESTER, ENGLAND x1990 


' PRICES AND PARTICULARS‘ON APPLICATION. 
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R. HUDSON'S 


PATENT STEEL TRUCKS, POINTS, & CROSSINGS 


PORTABLE > ee wah ei &c. doc. 














| ~GIDERSONE POUNDRY, 


ABO CODE USED. 
TELEPHONE No. 14, Leeds Exchanges. 


| A 3 me Amery, tien aperatien, ~E 
17. -Setcontateed Ternahia,rqing uo fountains. Made to any Gauge 98,~Paten* Triple Contre Side Tip Truck ae man can ip ny Wel rh ee 


Upwards of 25,000 of these Trucks and Wagons have been whe Gotoh, Stee Eiemend Mines; American Indian, and Welsh Gol 
Bilver, Copper, and Lead Mines Indian and Brazilian Faliwaye to Railway Con Chemical Works, Bet Brick Works, and Goal sod Mine 
Shippers, &e.; St ee sie and easil: thy phew my Ah 

‘and other Mines in this and are the LIGHTEST, STRONGEST, and MOST CAPAOIOUS made, itely stronger and aan on See 


d are all fitted with R. H. t Rim hee juiring no rivets, and strength rigidii 
ao b dpe ne bab ~ he gh gp he ano, Toguiing ne stvots, end giving temnense eeaet bas diatens 2-4 


=k 
| a R.HuUDSOIrsS PATENT 
| MMED & JOINTED 
| STEEL Mininc WAGCGON 
| JILDERSOME FOUNDRY 
' 


iple-Centre "h-Senens & Donble-Centre Steel 
Side Tip ite 4 Steel Ho 


Wagons. 
Will Tip either side of Wagons. th Bottom 


10.—Left-Hand Steel Point 11.—Right and Left-Hand Steel 
and Crossing. t and Crossing. 


Steel Barrow. 


4.—Patent Steel ‘Platform or Sugar 
Cane Wagon. 


16.—Patent Steel 1 Wheelbarrows, 
Mad an 
"Merket. wy a 


30.—R. Hudson’s Patent Steel End 
Tip Wagons. 
Con bo Tipped wan EASE when AT REST. 


14.—Self-Righting Steel 


PATENT IMPROVED IRON —* SMITH’S HEARTH, a SEL So Os Papasan z= 
No Brickwork Required. A Special Quality made slmost pening 15.—R. Hudson's Patent 
= Steel Cage & ‘‘Fallers, 


entirely in STEEL, effecting a _ 
GREAT SAVING IN WEIGHT. as rig Fang ery i Complete. 


LARGE NUMBERS IN USE BY ALL THE PRINCIPAL ENGINEERS “he yy = 18.— ‘Aerial’ Steel ea an Tub 
L538 IN THIS COUNTRY AND ABROAD. : No. 2, Bey Oanond Fiel 


ALL KINDS OF BOLTS, NUTS, & RIVETS MADE TO ORDER ON THE PREMISES. 








ie 


tl = Fr 








eo a ne ne eb bb bb bb DDD DADDDbDbdbbDHGGHGHGGGGGGGGGGGGbGbG HG GGG GGG GGG 





THE ENGINEER. 











arb 


ee te bp dp bn tn i, tn ti i te, i, Bn in i, in, > > 


LIMITED, 


LONDON & ERITH. 
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EASTON & ANDERSON, 
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DISAPPEARING MOUNTINGS for 





Manufacturers of 


Pumping Drainage & Mill 


ENGINES. 


HIGH-SPEED ENGINES 


DYNAMOS, CENTRIFUGAL PUMPS, 
and VENTILATING FANS. 
Combined Engines and Centrifugal Pumps. 


BOILERS. 
Hydro-Pheumatic « ow Gun Carriages 


HYDRAULIC LIFTS & PRESSES. 


HYDRAULIC & STEAM CRANES. 


WATERWORKS, &c. 
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Fire Service and Heating Apparatus for 
Estates and Public Buildings. 


Anderson's Patent Revolving Water Purifier. 


LEEDS PATENT FILTER. 


PAPER & SUGAR MACHINERY. 


CAISSONS & DOCK GATES, &c. &c. &c. 


6 











OFFICES: 


3, Whitehall Place, 5.W. 


Telegraphic Address: ‘‘EGYPTIAN, LONDON.” 
TELEPHONE No. 3695. 
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SeGeobdoboiobobbhbbbbibibbiio 


DUPLEX PUMPING ENGINES. 
VARIOUS SIZES. 





propa rroobobabboe 


QUICK-FIRING GUNS. 
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PATENT STORAGE RECOIL FOR 





HYDRAULIC RAMS. 
VARIOUS SIZES. 


Bl175 
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RUINATION BOILERS 


BY USE OF HARD WATER. 


MAIGNEN’S PATENT 


WATER SOFTENING PROCESS 


ENTIRELY PREVENTS INCRUSTATION. 


Invaluable for Industrial & Domestic Purposes, &c. 


Messrs. M. & T. GRIST, of NAILSWORTH, say:— 
“Your Apparatus has most certainly prevented any Scale forming in our Boilers” 


Full Particulars on application to Marcnews Furre Rape & Anti Caccaime Co. L+7., 
43, COMMERCIAL STREET, E. A196 
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THE MANCHESTER DONKEY OR WALL PUMP 


PRICE LIST. — SINGLE-ACTING. 


4) 4 | 5 o Telegrams: 
i 3 4 5 54 4 | 7 8 
190 ho | eo | 2s | ono | 1080 | a AP ** PUMPS,”? MANCHESTER. 


























210 | 400 | 625 | 910 | I 1 1600 | s000 | $300 
|} 138 | 2 | 38 | 56 | 7 00 | 125 | 
ater ta Te 2 | Od 
* 
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COMPLETE 
CATALOGUES ON 
APPLICATION. 





PRICE LIST. — DOUBLE - ACTING. 
Dia. of Pump .. in. 14/13| 2| 2 { 8 | sh] 4 | 4 | 5 | 5b 


Dia. of Steam Cyl in. 24 | 8 sls {54-18 Stee | yi 7 
Length of Stroke in. 25 lal s 6 | 6 6 | 6 6 | 6 
Gallons 250 d20 | 800| 1250 1820 | 2160 | 2560 | 8200 | 4000 | 5000 
HP Boller Fed. 12) 1 2% | 50 | 100 | 140 | 160} 205 | 250 | 820 
PRICE.. .. .. £2 13|16|2| 7 | 0 | 33 | 0 | 4 | 60 | 6 


LONDON: 16, GREAT GEORGE STREET, WESTMINSTER, S.W. 


ANK PEARN & CO., stcnaer MANCHESTER 







































































cette. 





Ss 6 CoP ww 
OPP 











LIMITED, 


KTDoMARINOC K. 





Cranes for Supplying Locomotives with Water, 


























ne 5 SYSTEM oF LUBRICATION 


WITH 


® STERN'S STAUFFER LUBRICATORS. = 
STERN'S BAUVERMEISTER (AUTOMATIC) 


LUBRICATORS, and 
STERN'S CELEBRATED LUBRICANT. 









STERN'S VASELINE CYLINDER LUBRICANT. 
STERN'S ROLL NECK LUBRICANT. 
STERN’S ASBESTOS COMPOUND. 


Samples and Prices on Application. 


STERN BROS., 


(Vaseline, Oil, and Grease Works), 57, GRACECHURCH STREET, LONDON, E.c. 


=} CASTINGS. {<= 


T. & W. BRADLEY, NEWARK. B1086a 














Stauffer Lubricator 


No. 3 Size of Sterns 
C20la 














BRADBURY’S 


CAPSTAN LATHE 


‘ SCREW OR STUD MAKING, 
BORING OR TAPPING. 


Suitable for Electrical Engineers, Brass Finishers, 

Locksmiths, Gunsmiths, &c, Material brought 

through spindle without stopping Lathe by 
Automatic Feed. 


MADE IN THREE E SIZgs. 


DRE 


> SMALL BENCH DRILLING MACHINES, 
SLIDE LATHES, HAND LATHES, 
TAPPING MACHINES, &c, &c, 


PLP LLP LAP AP ALA LA hil A 


BRADBURY & CO., LTD., 
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Glenfield Company, 


CHARLES 3. MADAN & op 


MANSFIELD INJECTOR WORKS, 
MANCHESTER. 


IMPROVED 


GIFFARD INJECTORS. 











LIFTING INJECTOR. NON-LIFTING INJECTOR. 
“MANSFIELD” CLASS A PATTERN. 








LIFTING INJECTOR. NON-LIFTING INJECTOR. 
“MANSFIELD” CLASS C PATTERN. 





a 





WITH UNIONS. WITH FLANGES. 
AUTOMATIC RE-STARTING INJECTORS 


London Office: 11, Queen Victoria Street, E.C. 








WELLINGTON WORKS, OLDHAM. C8200 


Telegrams: “ YORTEX, MANCHESTER; “ALLOYAGE, LONDON.” — xisss 
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RUSTON, PROCTOR, & CO, 


LIMITED, 


SHEAF ITRONWORKS, LINCOLN. 











MANUFACTURERS OF 


FIXED ENGINES hie 


OF ALL TYPES, 
HORIZONTAL & VERTICAL. 
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High-Pressure & Compound Engines. 








TRIPLE EXPANSION ENGINES. 


Cornish & Multitunular Boilers, 


PORTABLE ENGINES. 
TRACTION ENGINES. 


WINDING ENGINES. © MINING MACHINERY. 


, : 2 bia ¥ i UNDERTYPE ENGINES. 
Batik \| PATENT STEAM NAVVIES 


Small Engines of various kinds. 


CENTRIFUGAL PUMPS. 


CIRCULAR SAWS. 


SUGAR MILLS. CORN MILLS. 
Shrashing Machinery. 














LONDON OFFICE, 20, BUDGE ROW, CANNON . 


TELEGRAPHIC ADDRESS: “RUSTON, LINCOLN.” 
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UNITED ASBESTOS “VICTOR” METALLIC GooDs 


In these goods, first invented and introduced in this form by this Company three years ago, and 
since improved by us, EVERY ASBESTOS THREAD (both warp and weft) contains a core of 
fine wire of the best description, thus presenting an uniform surface of Asbestos to the wear, whilst 
the strength is greatly increased. The unique combination of Italian Asbestos, Wire, and Rubber, 
enables them to withstand all pressures of steam, heat, or moisture, and, having stood the test of 
extensive and varied use, and being of the description supplied by us to H.M. Navy, we feel 
; warranted in bringing them more prominently before Engineers 
Ph td eh th dl hl tah tah el ah th hl ahah tah atl tah the 
As a Protection against Imitators, these Goods WILL IN FUTURE 
BE KNOWN UNDER THE SPECIAL TRADE MARK 


“WiC xzrorR” 


eactaltiinn wesc. and will bear this in addition to our usual Trade Mark. SPECIAL TR ate» 
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UNITED ASBESTOS “VICTOR” METALLIC SHEETING TAPE & RINGS 














The most reliable and durable jointing material ever produced. Its superiority for Manhole, Mudhole, and other Joints is fully established. As the same material can be 
used many times over in making a joint, it gives much less trouble and is far more economical than joints sold at half or even one-fourth the price. The advantage of using 
the Tape is that waste is avoided, and it enables joints to be quickly and well made. It is made up in 100ft. rolls in any thickness or width, from two ply (}in.) upwards. In 
ordering ovals the inside width and length, and width and thickness of flange, should be given as illustrated. In ordering Rings give inside diameter, width and thickness 


of flange, 
PRICES—BEST ITALIAN-—SHEETING, 4s. per lb.; TAPE, 5s. Gd. per lb.; JOINTS, 7s. per Ib. 
Do. “Extra Special” do. Ss. Gd. ret Do., Gs. Gd. é Do. Ss. Gd. ne 
N.B.—The Rubber employed in the “Extra Special” is of the best obtainable quality. 
ee 
oo 


United Asbestos “Victor” (=~ Metallic Expansion Tape 


ames 
Ls > 
i eet 
ee 








(OR FLAT PACKING << if i WITH RUBBER CORE.) 
This is composed of the same material as our Asbestos wa ; 2 PRICES—BEST ITALIAN, Ss. Gd. per Ib. 
Packing, but is made flat instead of round or square. The Core = On = ” 
is well protected by the Asbestos, and Rings are made by join- ‘ ; ieee | Ae “EXTRA SPECIAL,” 7s. per Ib. (see above). 
ing the ends in the usual well-known way. m Scenes — RINGS, 1s. per Ib. extra. 


UNITED ASBESTOS “WICTOR” METALLIC PACKINGS. 








SPECIAL TRADE MARK. Square with Core. Square without Core. Round with Core. Round without Core. 
These Packings are made up from the United Asbestos “VICTOR” Metallic Sheeting, and therefore include the improvements’ referred te above. 
Special care is taken.in the selection of the rubber cores and backings, and it will be evident to all who are acquainted with the subject, that single, compact cores, 
well regulated as to size and shape, as illustrated, are preferable to three or more cores placed together in triangular or other form. 


PRICES—BEST ITALIAN, Ss. per lb; “EXTRA SPECIAL,” Gs. per lb. 


UNITED ASBESTOS “WICTOR” BLOCK PACKINGS. 





SPECIAL TRADE MARK. An Improvement‘upon our ordinary Block Packings, and ’protected under the Special Trade Mark. SPECIAL TRADE MARK. 
Increased firmness and durability are produced by folding the Asbestos Cloth, first into a centre square, then round the core or backing until the required size is reached. 
This enables a more perfect square to be formed than is possible under the old system, practised by other firms, of first rolling the cloth and then forming it into an 

irregular square by pressure. 

The Oores are composed of our Asbestos and Rubber Composition which we introduced in the form of Sheeting five years ago. This material, which is elastic and heat 
resisting, has been used for almost every kind of joint, including Railway Locomotive Cylinder and Stcam Chest Oovers, wet and low pressure steam, hot and cold 
water, and has in all cases given satisfaction. 

We have therefore no hesitation in saying that as a core for our Block Packings it will be found superior to the Rubber Cores ordinarily used by the Asbestos Trade. 

The layers of Asbestos Cloth are coated throughout with steam vulcanised rubber, and are thus extra proofed against moisture. 


PRICES—BEST ITALIAN, 5s. per lb; “EXTRA SPECIAL,” 6s. per Ib. 


IME Porn TA MW'"F.—Care should be taken to specify the Special Trade Mark, as the case may require, as follows :— 
‘United Asbestos ‘VICTOR’ Metallic Sheeting.” 
“United Asbestos ‘VICTOR’ Metallic Tape.” 
“United Asbestos ‘VICTOR’ Metallic Rings or Ovals.” 
“United Asbestos ‘VICTOR’ Metallic Expansion Tape.” 
“United Asbestos ‘VICTOR’ Metallic Expansion Rings.” 
“United Asbestos ‘VICTOR’ Metallic Packings.” 
SPECIAL TRADE MARK. “United Asbestos ‘VICTOR’ Block Packings.” SPECIAL TRADE MARK. 


THE UNITED ASBESTOS COMPANY, LD. 


Pioneers of the European Asbestos Trade, and Sole Makers of the Italian Asbestos Goods (“Salamander” Brand), 
aci, @QUBE’™EN VICTORIA STRADT, LoOoNDownW, F.C: 
Depots:—MANCHESTER, $4, Deansgate; NEWCASTLE-ON-TYNE, Quay Side; LIVERPOOL, 47 & 49, South John Street; GLASGOW, 60, West Howard Street; ST. PETERSBURG, Gostinoe Dvor. 
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FOWLERS, LEEDS, 


ENGLAND. 
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Single Horizontal Engines, fitted with Hartnell’s 


= — latest Patent Expansion Gear. 
Coupled Horizontal Engines, fitted with Hartnell’s 
latest Patent Expansion Gear. 5 








SALTAIRE EXHIBITION, 
For Semi-Fixed & Horizontal Engines. 


International Exhibition, Adelaide, 1887 


FIRST ORDER OF MERIT ror Horizontat Enaryes, 

FIRST ORDER OF MERIT ror Winpine anp Poumpina Enarvgs, 
FIRST ORDER OF MERIT ror Roap Locomotive Crane ENGIngEs, 
FIRST ORDER OF MERIT ror Portasie Rattway anp Wacons, 


SHHSHSSSSSSSSSSSSSSSSSSSSSSOSOSOSOSSOOD 


a Bescutive Committee: THE ROYAL YORKSHIRE JUBILEE . ~— 
HE GOVERNORS OF THE ELEPHONE oO. le 
v>. ColonialZEngines. From Six-Horse Power. SaLt ScHOOLS, SHIPLEY. EXHIBITION, 1887. 
irman; 











Telegraphic Address: 
EXHIBITION,” SALTAIRE 





Trrvs GALT. GENERAL OFFICES, 

Vice-Chairman : Tue IystiTuTe, 

T. ye oie SaTarrE, November 10th, 1887. 

WituiaM Fry. 

Messrs. JoHN Fowier & Co., Limrrep, LgEps. 

Dear Sirs,—On behalf of the Executive Committee I have great plea- 
sure in stating that the four Engines supplied by your firm for the Electric 
Lighting of this Exhibition have given great satisfaction, having run from 
beginning to end without a hitch. The Executive are gratified by the 
promptitude shown in carrying out the work, as well as the efficient manner 
in which it was done.—Yours faithfully, TITUS SALT, 

Chairman of the Executive Committee, 
—_—_——_9 —_—_—_— 
WOODHOUSE AND RAWSON ELECTRIC CONTRACT AND MAINTENANCE 
TELEPHONE No, 88. COMPANY, LIMITED. 
seein (Lancashire, Yorkshire, and Cheshire.) 
ae eee , Noi ARADE, 
“ Euectric,” BRADFORD neeomsans enna 14th December, 1887. 


Messrs, JoHN Fow.er & Co., Limite, 
Steam PLovucH Works, LEEps. 

Dear Sirs,—We are pleased to inferm you that the Engines supplied 
to us for driving the Electric Light at Saltaire Exhibition ran to our entire 
satisfaction. The Governors were perfect, and we believe they are the best 
in the market for Electric Lighting Engines. We ran the lights from begin- 
ning to end without a single hitch.—We are, dear Sirs, yours obediently, 

THE WOODHOUSE & RAWSON ELECTRIC C. & M. CO., Ltd, 
G. A. STEINTHAL. 





























ALSO MAKERS OF 


Comb'd Traction Engines & Road Rollers 


WRITE FOR PRICES. 
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] = : SSS iv +S — : ‘ 
Compound and Double Cylinder Semi-Fixed Engines. From 6 to 100 Nominal H.P Horizontal High-Pressure Engine and Locomotive Multitubular 
All fitted with Hartnell’: Patent Automatic Expansion Gear. Hundreds at work. Boiler. 





¢ 


") JOHN FOWLER & CO. GEEDS), LTD, weeps, enctano. 


LONDON OFFICE: No. 6, LOMBARD STREET, E.C. nos 
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rinting—G.  Reveirs, man 
Pp Manager for, and successor to the late 8. Teka 
Riek «THE INGINEER” from its commencemen 
ar o arateh Estimates for every Description of inking 
rm } ‘Graystoke-place, Fetter-lane, E.C. 504 
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REGISTRA SION. Price Three nce. Inventors’ ideas 


A 7 Guide to Patent Law and 


and SON, sh and Foreign Patent 








—HOR) 
worked a cnn House, 151, Strand, London. BAS 
if ccs, 
= 
PATENTS. 


llison Bros., Patent Agents and 


MECH ANIC AL ER BT uN, 
CHANCERY LANE, LONDON, W.C. 
i 3 Slonial, and Foreign Patents obtained. Searches made. 
pris Designs and T Tre ade Marks Registered. H26 


—_—_—— 


ssistance to Iueatou s in 
A’ SECURING, CARRYING or. and DISPOSING of 


SVENTIONS.—Messrs. BROWNE and CO., British 
thei og atent Agents, 9 and 10, pn ng Buildings, 
and Fo shlet gral itis. Established 1840. Bi229 


w.c. ~— 
rawings, Plans, Tracin, rs, “ike., 


executed with accuracy and despatch ™ ESSER and 
THORPE, Mechanical Draughtsmen, 8, Quality-court, Chan- 

y-lane, W.C. Being thoroughly Practical Engineers of long 
oxperience, Inventors may rely upon having designs —— 
é 


worked. out. 


. * M. I. M.E. 
M1. I ieee 


A., of more than wena. -two 1. ye ee in 
pritish, Colonial, and Foreign F AT arks, and 
Designs. Full particulars on application. = See for Patents : 
JENSEN and SON, 77, — lane, London, W.C. C1582 


is Yo 

Tew Zealand Patents and Trade 

l MARKS HENRY HUGHES (formerly of Lough 

borough), Licensed Patent Agent and Consulting Engincer, 

} Lambton Quay, Wellington, N.Z. The New Patents and 
trade Marks Act for 18 post free. Pl24a 


J 
Jatent “Office, Gla asgow. 
W. R. M. THOMSON and CO. ,96, BUC HAN? AN STREET, 
Tue Ixventou’s Guipe, & complete Handbook on Patents. 


Designs, and Trade Marks, may be had gratis. Fia 


Patents. —Messrs. Vaughan & Son 


(enabiione’ 1853), British, Fosisn, and Colonial 
PATENT AGENTS, transact every description of business 
connected with Letters Pi itent for lnventions. A “Guide to 
Inventors,” free by post.—37, Chancery-lane, London, W Ge 

8 


yy ) , 2 ‘ 
Patents. EK. I : , Alexander & Son 
(Fels. Inst. Patent Agents) 
19, SOUTHAMPTON BUILDINGS, LONDON, W.C. 
Telegraphic Address: “* Epa, London.” 
British as Foreign Patents obtained, and Designs and 
Trade Marks Registered at most wader ate charges 
ESTABLISHED 157 L258 


° 2 ° 4 

Jrotection for Inventions Secured 
by Letters Patent ata trivial cost under the new Act 

oe ys and Trade Marks registered. — R. E. PHILLIPS 
IME , Patent Agent and Expert, 70-72, Chancery-lane, 
es jon, W.C Mi 


Phe New 
gab. Say 
G. F. REDE N 
Provisional } ction, £3 38; French patent, £5 
Circular gratis. oe No. 16). Regis 
Address—“* Invention, London.” 


> z ah 
"Patent Law. — To 
General Patent Office. Established 1830 
and CO., 4, South-street, Finsbury, Ec. 
; Belgian, £4 
Telegraphic 





Te Inventors.—Harris aid. Mille. 


PATENT AGENTS, 23, Southampton-buildings, London, 
Wc (Established 1sé6),, UNDERTAKE all BUSINESS 
connected with Patents in the - een Kingdom, the Colonies, 
and all foreign countries. NE MONT nis PROTECTION, 
#44s. Attendance in the as at moderate charges. A 
Chart of 187 Mochanical } 
post free, 1s. 


frriction of Slide Valves. — 


PAYTON and WILSON’S Patent Circular, Balanced. 
and Double-ported SLIDE VALVES reduce friction to a 
ainimum, and effect a saving on the four following points :— 
ist—Saving of first cost and weight of valve gear. 2nd—Saving 
of power required to actuate the valves. 3rd—Saving of steam 
by having the valves always tight. 4th—Saving of time and 
expense by not having to examine the valves so frequently 
These valves have now been in constant use since ISSi, and 
several hundred valves are now most successfully at work, 
iving results far superior to piston valves. All the Triple 
ixpansion Engines and Compound Surface Condensing 
Engines made by the undersigned are now fitted with these 
Valves.—For further thse apply to ALEX. WILSON 
and CO., Vauxhall Ironworks, Wandsworth-road, London, 
x “ 


S.W. 


Hye deat. Sluice Valves, Pumps, 


, High-pressure Water Taps and Water Waste Pre- 
venters, ‘En ine Boiler Mountings, and every description ot 
Fittings for Water, Steam, and Gas, manufactured by THOS 
LAX E RT and SONS, Lambeth, London. Nib pis) 


otions, with description of each, 
KS 











ron Roofs and Bridges of all 


descriptions manufactured by IPSs meee 4: 
Crescent Works, Willenhall, Staffordshire. R2g 


T imber 
hull, double skin, 45ft. long by 7ft. Gin, beam, 2ft. 6in 

draught aft; teak saloon cabin, elegantly appointed, and fitte ‘i 

with a pair of high- ce engines, loco. marine boiler ; all in 


Mtoe um ae for Sale, 


best style, complete ‘or particulars and price »ply to 
HOUGHTON BROWN ‘BROS., Kingsbury-road, tilispond, 
London. B66 


\teamLaunches. .-Edward Hayes, 


Watling Works, Stoney ¢ Stratford. 
SMALL TUGS and LAUNCHES in IRON and STEEL. 
Machinery Constructed for Boats Built Abroad, ne or 
Compound. London Office ; 12, Great St. Helen's, =m . Bee 


Vauxhall Donkey Pumps. tat 


10,000 of these well-known Pumps have now been manu- 
factured’ at our own works and sold by us during the last 
nineteen years. These pumps still maintain their position in 
regard to price, efficiency, and quality against the numerous 
competitors which have rom time to time arisen since their 
first introduction. A large stock is alwa ’s on hand from which 
orders can be promptly executed. —ALEX. WILSON = £0., 
Vauxhall Ironworks, London, 8 








For all purposes. 
ABSOLUTE AOCURACY. 
GREAT ECONOMY. 
CHECKS OVERTIME WORKED. 





Indicating, Counting, and Clock- 
work Mechanism a Speciality. 


A2 Class for Workmen. 


Experimental Work for Inventors 
conducted. am42 


Patent Business transacted by 
W. M. LLEWELLIN, ©.B. 


UzWELLIS MACHINE 00, BRISTOL. 





TIME-CHECKING MACHINES |’ 





ANDREW & JAMES STEWART. 


CLYDE TUBE WORKS, COATBRIDGE, LIMITED, 
MAKERS OF 


LAP-WELDED IRON & STEEL 


BOILER TUBES 


OOO OOO0S00006000000000' Special) Ams 


OSWALD STREET, _GLASG FOW . 


MINING f@ MACHINERY. 


GOLD, SILVER, MINE PUMPS ALL SIZES. 


TRURO ROCK DRILL. PLANT. 


T. B. JORDAN & SON, 


15, GEORGE ST., MANSION HOUSE, E.C. (speciaty att 


HEAD OFFICES: 4l, 




















‘“ALEXAN DER OLDHAM & SONS, 


Johnson-Brook Pat. 
PISTON WORKS 


Dukinfield, 
Nr. Manchester 


Any Size, Re-bored ANNUAL SALE to the 
in their places. TRADE 2500. 


Branch Works: Old Dock Patent Piston Works, NE WrOEe, Fayed 
(Spec AM 











Tel phic Addresses: 
Weldican, Dukinfield. 
Weldless, Newport, Mon. 


CYLINDERS 
AIR PUMPS, 

















Hanae PYLER & COS. 
STEAM PUMPS. 
84 &85.WHITECROSS STREET, 


LONDON. &.G,; 








THREE PRIZE MEDALS, 
EsTABLISBED 1820. 








the * RICHARDS si 


AUTOMATIC CUT- OFF 


ENGINE, —— Economy in Steam with 
Perfect Lubrication. 


Earatogue to} GEO. RICHARDS & CO. L™ 


BROADHEATH, near MANCHESTER. 








JOHN BEATSON & SON, DERBY. 


a 


TRON ard STEEL RAILS, of all sections, from 10 Ib. to 86 Ib. 
per yard—new perfect, new slightly defective, or second-hand, 
vith Fish- rae aes and Nuts, Chairs, Spikes, and Points 
and itch, when required. (Special) au40a 
Delivered ~y all Railway ‘Stations and Ports in Great Britain. 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS 


AND 
HORTICULTURAL WORK. 
No Special Contract required. 
NO ZINC, IRON, OR PUTTY USED. 
ANY QUANTITY SUPPLIED. 
Ower 500,000 sup. ft. im use. 


GROVER & CO., Ld. 


ENGINEERS, &c, 
Wharf Road, City Road, LONDON, N. 


Write for Illustrations. Testimonials, and full parti 
culars (sent post free). Xill6é.a 














WOOD & STEEL LAUNCHES 


OF ALL SIZES in = OR PROGRESS 


ay 


BIRKENHEAD. 


NEW CATALOGUE OF 
LAUNCHES, YACHTS, TUGS, & BARGES. 
PRICE FIVE SHILLINGS. 
Copyright—Entered at Stationers Hall. 
COCHRAN & C 


BIDSTON WHARF, 


> 
> 


vwy 
iay,. 


Aw, 





STEAM LAUNCH MACHINERY, 


ALL SIZES IN STOCK=ZOR PROGRESS. (Special) auda 


THE PATENT ANHYDROUS LEATHER C0., 
PORTSMOUTH. 


S>atractors to H.M Government. Sole Patentees and Manu- 
facturers of Anhydrous (Waterproof) Leather Belting, Hose 
Strap and Pump Butts. 





Short Cat Oak Tanned Stra) ao ees Butts and snoring. for home 
and ex . sewn either wit Thong, or Wire, or 
Cemen and Rivetted only. TReeed, Flax, Rubber, and 
Helvetia Belting. Green Leather, &. Main oe Belts 
width, and to transmit any required H.P. 

B All ~ Waterproof” goods are stam with our 
ie Marks, without which none are genuine. 

Established 1860. R 





THE. ENCINE ER 
266 STRAND 








B. & S. MASSEY, 


OPENSHAW, MANCHESTER. 
Patentees and Makers of 


STEAM HAMMERS 


Catalogues in 
English, French, 
and German. 






MORE THAN 
2000 MADE. 


PARIS, 1889. 
STEAM HAMMERS. 


SILVER MEDAL, 
HIGHEST AWARD for 


Steam Hammers with Wrought Iron and Steel 

Framing, Drop Hammers, Pneumatic Hammers, 

Steam Stamps, Kick Stamps, Forging Machines, 

Circular Saws, and Band Saws for Metals, Fur- 
naces, Smiths’ Hearths, &c. 


New Patent Steam Forging Press 


pecial) am4Sa, 





Telegraphic Address: ‘* Masseys, ye. 











exviii THE ENGINEER. JAN. 24, 1890, 








UAUASAAEAM AAPL AUAMASRAUA LAR SRAUAADRAUA LAR PRAUA APR AUAUA IAPR ALAA PAL AAR PR ALAA PR AARP R PALAU PRA LAURDRPRAUARIRPUA UREA PRAUADR DRA AURYRARALRERADRPURUADRAUAUA ER ERAUAAR 





REAPPEAR DADA PRA YA PAPRAUADAD 


PRPUAUAUAPRF LAUR DR PRPUAURYR AAUP UREA AR INAURUR ENF UAURIRIUAURURYRPUAUA URE NAURURYRPUAURDR INARA URE RAUAURYR PAYA YAY 
r 


J° BIRCH & Co aa, 
10 & 11, QUEEN sTREET PLacE, [ C)N] DON. 


anD 40, CHAPEL ST., LIVERPOOL. *® 


=——=—== 





WOOD WORKING MACHINERY. | 


ENGINEERS ABROAD °° 












trations. 


Price 10s. 6d. 


LANTATIONS and Industrial Systems supplied with Light, 
Portable, or Permanent Railways; Steel and Iron Rails and 
Accessories; Double Head, Flange, or Tee, Bridge and Tram 
Sections; Sandberg’s approved, and any other Rail or Tram Sections, 
submitted and supplied. 


LANS and Specifications of Machinery, Machine Tools, and 
Material for all descriptions of Engineering undertakings pre- 
pared and submitted; also of Steamers, Barges, and Dredgers. 


OMPETENT Inspection of all work in progress carried out 
where desired. Workmen, Foremen, Draughtsmen, and 
Managers engaged and sent abroad. 


NDENTS executed for Crude and Finished Metal, in Iron, Steel, 
Copper, Tin, Lead, and Bronze, and for all kinds of Engineer- 


ing material. 


NQUIRIES and Correspondence invited. Information afforded. 
Arrangements attended by special advantages, for representa- 
tion in England of good Foreign Houses. 





EPRESENTATIVE 


“A rather remarkable quarto Catalogue of 205 pages."—Tue ENaINerr, 


AILROADS and Rolling Stock. 240 Pages. 500 Illustrations of all most 
recent developments. 
“Contains a great deal more than is suggested by the above title.”— 
THE ENGINEER. Price £1 1s. 


ONTHLY Prices Current and Machinery Supplements Mailed Free to 
our Constituents. 


RALAURDAPLAUABAP RAE AWAPAPLAYUA DASE AUAUADRAUAUADAPRAUADRPRAUAURDAPARAURBAPRAUAUAYRAUABAYRAN 


SEND FOR OUR 
Machinery Catalogue. Having over 800 Illus. 
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TRENCHING MACHINES. 
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GREZIN’S PATINT 


VERTICAL 
BOILERS 


With Inverted Cylinder Engines Combined. 


Bi are fitted with Water Tank and all necessary mountings, and sent 
out in complete working order. All sizes kept in stock or in p 
from 1 to 25-H.P., and upwards of 2000 of them are at work giving entire 




























i ‘action, 
NEA () (a8).| 1m 
2 =} a} < 
ci mk | $ KE: 5 off ; 
5/ a | F is) a - § 88° Areain 
e | iS ¢ Ee sal a 8 42 oa Whichthey| . 
SHAM Zhe 2 i ral 3/3 R3\a + will stand | $ 
Sa 3s |S AR 2 | a SSL est overall 1 
Pa) QD 2 
Pb 3 7) 8 lpel B/A RM BERS 
<4 z| @ |S8| zs | ~ £, ho 
! f i 3 eI | ies} | 3 $3, 
. a s 5 OSs . 
Ale | | & 383 Len. width 
il in, in. ftin.| _ {ftin.|ftin, ft.in. ft.in. ft.in.| £ 
| 1 3 8 | 20 | 200: 40/18 1 5 10 38x24) 40 
| Vit} 2,4 10|25/175566/;20 2 a 44x 36 65 
3) 5h 10, 80 175] 70 | 22 8 8 8 44x86) 75 
\/p 4) 6 12/46)|150 76/24 8 9 0 50 x 39) 90 
‘RK | 68 12,50/15086\/28 38,10 0 56x 44 /|115 
x 9} 14/60/14096/80 4,11 0 68x 58 |160 
oO | 14170/140106'84 4/12 8 66x 58 /185 
Makers also of Trmwe Recines, Tank Locomotives and Light Railway 
Engines, Steam Road Rollers, Traction and Stationary Engines, Stean 
Winches and Pumps, Overhead Travelling and uther Cranes, &. 





Illustrated Price Lists free on application to Bé62la 


BIHOS. GREEN & SON, LD. 


LEEDS & LONDON, S.E. 








EF. G BONE’S 


PATENT COMPOUND TUBULAR CORNISH BOILERS 


We beg to call attention to the sizes and power of 
these Boilers, showing the small amount of space 








Unbreakable’ Ply & Mil Gearing Co 


(TELEGRAMS, “STRENGTH,” MANCHESTER.) 





pa 





HANGERS, PEDESTALS, COUPLINGS, 





. they occupy— 
Oft. long, 5ft. Oin. diameter, 20-horse power. 
10ft. ,, 5ft. 6in. * 80 ° 


12ft. 6ft.0in , 40 y 
13ft. 6ft.6in. ,, 50 : 
a = 7 leks 
-_ , ae Ge 










, 16ft. ,, 8ft. Oin. ‘i 80 pe 
LE 17ft. ,, 8ft. Oin. pt 90 . 
™ 18ft. ,, 8ft. Oin. » 100 pa 


—— 
TESTIMONIALS AND PRICES ON APPLICATION. u68la 


SOUTH LONDON BOILER WORKS, Long Lane, Bermondsey, LONDON. 


A large number of practical men kept on hand specially for Boiler Repairs. 


. Edward Hayes, 


ss Engineer, 


STONEY STRATFORD. 


COMPOUND SURFACE-CONDENSING 
LAUNCH, TUG 


ENGINES & BOILERS. 


Cylinders 6 and 11 by 8 stroke, 
” Tandl8by 9 ,, 
»  S8andl4by10 ,, 

















LONDON OFFICE— 
12, Great St. Helens, 2.0. 





Builder of the steam yacht 
“Regalia” (formerly ‘‘ Yvonne”), 
50ft. x 9ft. 4in., which won the 
International Yacht Race on the 
Paris Course, Argenteuil, June 
1889, equipped with Engine illus 
trated, 7in. and 13in. x Qin. 


Honourable Mention has also been 
awarded E. Hayes, Paris Exhibition, 
1889. Bo85a 








CHANDLER’S IMPROVED PATENT 


‘SILENT’ ENGINES & FANS 


20 Sizes, Single or Double Cranks, Very Economical. 


Used most successfully in over 100 ships for Ventilation, Electric 
Lighting, Forced Draught, and Pumping. 


One of the largest shipbuilding firms ordered two engines and fans, then 
another fourteen, then another fourteen, then four more. Another 
firm, after running five of these “ Silent” Engines in ships for over a 
year, at 500 to 600 revolutions per minute, have ordered nine more for 
new ships. Another firm, after running a “Silent” Engine for a year, 
ordered six more, then three more, then five more, Another firm of 
Electrical Engineers, during the last two years, have ordered thirty of 
these “Silent” Engines for coupling to Dynamos on boardships. Another 
firm, after running four engines and fans for four months, have ordered 
another large set. Another firm, after two years’ constant use of three 
engines, ordered two more engines and fans. SS. TEUTONIC has 

Seventeen of these on board. 


. Silent when Exhausting to Condenser. No Air nor Oil can pass 
= toCondenser. The Most Durable Engine ever made. Simple, 
Compound, Tri-Compound, Very Economical, 


“SILENT” ENGINES COUPLED to DYNAMOS by all the BEST MAKERS. 
FEF. D. BUMSTED, 





CANNOCK CHASE FOUNDRY & ENGINE WORKS, HEDNESFORD, STAFFS. 


AND ALL kInDs OF MIL... GEARING. 
ALL BEARINGS FOUR DIAMETERS LONG. 


Being Adjustable and Swriwel they can be Adjusted IN ANY DIRECTION 
to exact line IN ONE-THIRD OF THE TIME usually taken with ordinary Bearings. 


MAKERS OF SELLARS’ UNIVERSAL COUPLING. 


Never Slips and always runs true, PRICES LOW. LISTS ON APPLICATION. X1252a 


OGDING ST., ARDwick, MANCHESTER. 
= “NEWALL” HIGH-SPEED ENGINE 


**NOISELESS,” “COMPACT,” “EFFICIENT,” ‘“ CHEAP.” 

For Driving Dynamos, Fans,Rotary Pumps,Steam Launcher, iig@ : 

Compressors, Blowers, Circular Saws, Centrifugal Pumps, 
Silk and Flour Mills, Mining Purposes, &. &c. &c. 























a 





This Compound Engine, driving Dynamo, has only , 
5 moving parts. 


Made in Simple, Compound, and Quadruple Expansion 
types. C1562a 












.. London, E.C. Works, Millwall 








J. F. BLYTH & CO., LD., 108, Fenchurch St 


DIVING APPARATUS 


BARNETT & FOSTER, 
“Niagara Works,” 26u, Eagle Wharf Road, London, 











No. 1.—Diving Apparatus, complete, 
for use to a depth of 200ft., for one 





a a ae 
No. 2.—Do., do., do. 200ft., for two 
/ ah SE yA. \ Sa 
/ “tg : E E j . \ No. 3.—Do., do., do. 90ft. ... .. .. £80 
/ ®& == No. 4.—Do., do., for use in Rivers and 
IG acs” 6a. eas: “hve. can Pe 
For further particulars, see” D20 


ILLUSTRATED CATALOGUE FORWARDED FREE 


The Horseley Company, Ltd. 


TIPTON, STAFFORDSHIRE. 


LONDON OFFICE—6, WESTMINSTER CHAMBERS, VICTORIA STREET. 


ENGINEERS, IRONFOUNDERS, BRIDGE BUILDERS 














Telegrams—“ BAGS, HEDNESFORD.” Ad4a 


GASHOLDER MAKERS, &e, B172a 
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IMPORTANT TO CONTRACTORS. 


Messrs. J. A. KECTCH & SON, Bristol, writing 
on the 24th September, 1888, say of the 


“ Aqua-Thruster ”:— 


We sold the No. 4 “AQUA-THRUSTER” to a 
Contractor who uses it to empty a cesspool or 


dross for closets, at a mansion. 


It is sixteen years 


ago since it was cleaned out, and he calculated it 

would take him four or five days to again clean it, 

but in four hours the “AQUA-THRUSTER” had 
half emptied it. 











As employed for Well-Sinking 
purposes, 

Messrs. JNO. FREEMAN 

and SONS, The Granite 

Quarries, Penryn, Corn- 

wall, on July 18th, 1889, 
say: - 


The “ AQUA-THRUSTER” 

which you supplied to us 

some months ago has given 

every satisfaction. We have 

received the second one 

ordered, and hope to start 
it in due course. 








Can be arranged so that no refilling is required in ease the charge is lost during sinking operations. The 
value of this improvement will be recognised by those who have had the management of this type of pump, 
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OOQMTFA CTOR 


CANAL 
S) A) WAS? «, 


CLEARED 





View, from a Photograph, of a Manchester Salt Warehouse, the Foundations of which were cleared 
of Mud and Water by Bailey's “ AQUA-THRUSTER.” 


NOTES & QUERIES for Practical 


Ques 1. How; does the “‘Aqua- 
Taevuster” differ from other 
steam pumps? 

Aas. This pump has no pistons 
or working parts; it requires no 
oiling or packing, but works 
direct from steam pressure. 

Q. 2. Is it as reliable as a 
piston pump? 

A. More reliable for most pur- 
poses, as there is nothing in it 
liable to stick through corrosion 
or rust. 

@ 3. Does it require more steam 
than centrifugal pumps? 

A. No, but on the contrary it 
is more economi~al, from the fact 
that we have the advantage of 
the 25ft. vacuum. 

Q. 4. Isit more economical than 
piston pumps ? 

A. It is quite as economical as 
ordinary high-pressure piston 
pumps, but not quite as econo- 
mical as very expensive steam 
pumps which work with a vari- 
able cut-off valve. 

How high will it raise 


A. For all practical work from 
lft. to 100ft., and when coupled 
together they are at work rais- 
ing to 300ft. to 400ft. 


| 


Q 6. How much steam pressure | 


does it require to raise water ? 


A. They will work with ex- | 


haust steam, or with 31b. or 4Ib. 
pressure up to 100 lb. and even 
higher pressures. 

Q. 7. 
TER” pump muddy water as well 
as clear ? 

A. Yes, it will pump water 
containing 50 per cent. of mud 
and sand. 

Q. 8. If the “Aqva-Tarvster” 
does not work. where am I to 
look for the difficulty ? 

A. Examine the top valve to 
see if red lead, chips, or sediment 
from the steam pipe have accu- 
mulated so as to impede the 
valve. See that the injection 
pipes are clear of obstruction, 
also examine the strainer on the 
foot valve to see if that is clear, 
and satisfy yourself that the suc- 
tion pipe is air-tight. 


Will the “‘Aqva-Tarvus” | 





TER” 


Q. 9. Does it require a foot 
valve on suction pipe ? 

A. It is a great advantage to 
have a foot valve, although it can 
be sometimes worked without. 

Q 10. What kind of work is 
the “Aqva-THrustTeR” now being 
used for? 

A. For Dye Works. Bleach 
Works, Dry Docks, Quarries, 
Brickworks, Paper Mills, Hotels, 
Waterworks, Irrigation Works, 
&c.; also for duty on steamships 
for pumping out the bilge water, 
for washing decks, for raising 
sunken craft, and putting out 
fires. 

Q. 11. What machinery is re- 
quired to work it? 

A. A steam boiler fit'ed with 
Injector. 

Q. 12. Of what materials are 
the ‘‘Aqua-Tarusters” made ? 

A. Of the best iron and brass, 
and if water containing acid is 
to be raised, the ‘‘Aqua-Turus- 
is made of the best gun- 
metal, and sometimes even of 
lead. 


| 


Men. 


Q. 13. Does it require a skilled 
engineer to run this pump? 

A. No, the man who minds 
the boiler can run it. 

Q. 14. How does the price corm- 
pare with other steam pumps? 

A. It is frequently about one- 
fourth the cost of other steam 
pumps that will do an equal 
amount of work. 

Q 15. Will it pump hot water? 

A, Upto 180deg. Fah. It will 
force hot water if the “Aqua- 
Tarvuster ” be placed on a level 
with its surface. 

Q 16. What kind of foundation 
does it require ? 

A. No special foundation is re- 
quired. It works as well when 
suspended by chains or ropes as 
on a solid foundation. 

Q. 17. Will it work under 
water ? 

A. We have pumps that are 
working from 50ft. to 90ft. under 
water, in flooded well, docks, 


&e. 
Q. 18. Can it be used as a fire 
pumy.. 
A. Yes, 
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THE 


“ AQUA-THRUSTER” 





AT WORK DRAINING DOCK EXCAVATIONS. 


Messrs. HY. HAWORTH & SONS, Stone 
Quarries, Nelson, Lancashire, on July 
22nd, 1889, say:— 

The “AQUA-THRUSTER” has given us 

entire satisfaction, and taking into cop. 

sideration the distance the steam has to travel 

—viz., about 130ft.—we are surprised at the 

quintity of water it forces to a height of about 

5Oft. It has saved itself already in doing 
away with the carrying of water to our Steam 
Cranes, Smithy, &c. 
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View of a Contract executed for a Woollen Manufac- 
tory in Yorkshire. Intermediate tanks abolished 


Messrs. CHANCE BROS. & Co., Limited 
Smethwick, Birmingham, on July 
17th, 1889 (who use only 51b. pres- 
sure of steam) say:— 

Your No. 6 “AQUA-THRUSTER” is 

doing its work satisfactorily. 


Mr. J. H. ROBERTS, Manager of the 
Wood Royd Collieries, Honley, near 
Huddersfield, on July 22nd, 1889, 
says :— 

I have watched the working of your 

“ AQUA-THRUSTER” for some time, and 

am much pleased with it. Bl0v6 





SOLE MAKERS: WW. EX. BAILEY & CO., I.ID., ALBION WORKS, SALFORD, MANOBMEIESTEEN 
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Heware Of the Frost 


DRAIN YOUR STEAM PIPES 


WITH THE 


sTANDARD 


STEAM TRAPS. 


NUMEROUS TESTIMONIALS. 





Mus 





STEAM TRAPS 


Picking, Hopkins, & Co.'s 


PATENT TRAPS 


Fer taking the water of condensed steam from Pipes, 

Coils, Pans, Heaters, &c. &c., are well-known as 

the very best for the . They are perfectly auto- 

matic; require no attention, and keep the pipes free 
from water. 


Extraordinary Results by use of these Traps, 
AGENTS WANTED. 


i a> 








PICKING, HOPKINS, & CO.. 


Arnold Works, Bow, London, R318 


Che [Dulsometer- 


PATENT 
STEAM 
PUMP 


CAN NEVER 
3E WORN OUT 


pay] 


' AREAL GAIN 10 ALL USERS. 





NO SKILLED 
ATTENDANCE 
REQUIRED 


NO OIL TALLOW 
OR PACKINC 
WILL WORK 
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PHENIX FOUNDRY C0., DERBY, 


ARE CONSTRUCTORS OF 


SUBWAYS 


IN SPECIALLY STRONG CAST IRON. 











UNDER 











Bridges, Roofs, Markets, Piers, &e, 


JAS. J. ROBINS, General Manoger. 





X1259a 



















GR PRESERVING & THOROUGHL) 
WATERPROOFING ALL 


5 OF 


BELTING. 
DRIVING ROPES. 
BANDING &C: 


INCREASING THEIR GRIPPING POWER 


Prevents Slipping—Increases Power. 
Vast Saving in Wear & Tear. 
Universally Approved. 


DRIVING ROPES. 
2 ron BANDING -&c. 


R 
INCREASINC THEIR GRIPPING DOWER 


Renders Belts & Ropes quite 
Impervious to Water, Steam, 
Damp, or Heat—cannot injure. 


FOR PRESERVING & THOROUGHLY 
WATERPROOFING ALL 
KINDS OF 


a ron BANDING &c: 


INCREASING THEIR GRIPPING POWER 





By its use Ropes & Belts 
Last almost twice as long— 
Avoids loss & trouble. 
Samples free on receipt of 6d. for postage. 
, 7, 14, 28, & 56 Ib. 7/-, 14/-, 22/6 & 42/6 net. Car. ford 
X1330a 


Sole Makers, SUTCLIFFE BROS., 


Climax Works, Godley, Manchesier, 





oO 



















A Real Safeguard 
From Rust & Decay, 
And Easily Applied. 









IRON OR STEEL 
COPPER.BRASS 

OR PLATED GOODS 
WONT TARNISH WHEN COATED] 





For Engineers, Ironmongers, &c. 
Protects bright parts with 






Certainty, & any length of time. 









IRON ORSTEEL. 
COPPER.BRASS 

OR PLATED GOODS 

WONT TARNISH WHEN-COATED 





Prevents discolouring of Stock, 


Saves itself many times over. 





Sample Bottles 1/3, including postage. 
X1380a 


Sole Makers: SUTCLIFFE BROS., 


Climax Works, Godley, Manchester. 
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BELL'S ASBESTOS 


EXPANSION 


SHEETING. 


Made from 


Section of Sheeting. 
Patent . 


EXPANSION 
RINGS. 


1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. 


The above, which can only be obtained from this house, is seneg-| The centre from which the requisite elasticity is obtained wil] 
nised as the most efficient and economical jointing material in ‘adapt itself to uneven surfaces to which it may be applied, and 


use. 


It is composed of a specially prepared India-rubber Com-| ‘allow the expansion and contraction to be fully taken up. The 


pound, protected by a covering of Vulcanised Asbestos Sheeting | covering being of Asbestos Cloth, imparts a protection to the 


as shown above, and as it is the only 

jointing material which adequately com- 

bines permanent elasticity with heat 

resistance, the advantages it possesses 
will at once be seen. 


BELL’S 


DEPOTS. 


MANCHESTER: Cable St., Blackfriars. 
LIVERPOOL: 2, Strand St., James St. 
HULL: Humber Dock Basin. 

BELFAST, DUBLIN, 











BERLIN, BARCELONA, 


ANTWERP, TRIESTE, LISBON, and GENOA. 


centre and so prolongs its elasticity 
For Manhole, Mudhole, Steam Pipe, 
and Mash Tun Door Joints it is un- 
equalled, and if applied as directed, a 
ring can be used many times over. 








BIRMINGHAM: 7, John Bright Street 
GLASGOW: 35, Robertson Street. 
CARDIFF: West Bute Street. 





BELL’S ASBESTOS 
BOILER PRESERVATIVE 


Will effectually keep Boilers clean and remove any 
Incrustation, without injury to the Boiler, Plates, 


BELL’S ASBESTOS 
YARN & SOAPSTONE PACKING 


Is the BEST LOCOMOTIVE PACKING made. 








BELL’S 
COMPOUND HYDRAULIC PACKING 


Is specially suited for 
HYDRAULIC MACHINERY, ACCUMULATORS, 
AND AMMONIA & ALL PUMPS. 





BELL’S ASBESTOS 


NON-CONDUCTING COMPOSITION. 


Will reduce loss by 
radiation, and saves 40 
per cent. of fuel. 


Is sent out dry in bags, 
therefore cheaper than 
others sent out wet. 





Asbestos 


Any Customer receiv- 
ing Oil sold as Bell’s 
Iubricant, 


Corks not marked as 
shown, is earnestly re- 
quested to forward us 
Sample & particulars 





All Drums marked as abcve. 





and Cask, Drum, or 


mere Cask is sent out as ce 


of where obtained. 


All Corks are sealed as above. 




















BELL'S ASBESTOLINE 


REGISTBREAD. 
ADVANTAGES OF ‘ASBESTOLINE. 


ASBESTOLINE is the most efficient Lubricant tor all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
ASBESTOLINE has beaten all other Lubricants in making trials. 

lat ASBESTOLINE is applicable in and outdoors in every climate. 
Al Kegs are labelled ASBESTOLINE requires no special application. 


CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four degrees of consistency, A, B, C, and CC, ASBESTOLINE, C, is for use in tropical climates, both ashore and afloat. It is also invaluable in 
ASBESTOLINE, A, is specially adapted to ordinary Land Engines and Machinery, in and out-door, in works in this country when the temperature is high. 











this country. ASBESTOLINE, CC, is designed for use on calenders, paper machines, &c., where the- 
ASBESTOLINE, B, a little more solid, is for use on Steamships in temperate climates, also on bearings are heated by steam passing through, and sometimes is advantageously used. 
land when it is desirable to have Lubricant stiffer than A. instead of C. 


i bestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant in the numerous cases of special 
The reputnting ‘ch the vest olle are inetfctual This reputation is sgcoming daly, because it is BASED ON THE EXPERIENCE OF THOUSANDS OF USERS, under the severest circum 
stances Ai Lubricant has ever been subjected to, and NOT ON MERE LABORATORY TESTS and professional analyses of insignificant quantities. It is used with marked success in Steel an@ 
Ironworks, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines, In Saw Mills, on machines going up to 
5000 revolutions per minute, its work has never been approached by any other lubricant. On Electric Lighting machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline 
3 ualled. Many engines and machines of all descriptions give trouble, and show bad results both in working and wear, when the system of lubrication has not received due consideration.. 
ss Engineering nl of the highest standing have given to it their powerful testimony and support. 





SUPPLIED IN KEGS, 28 lbs., 56 Ibs, or 442 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of Asbestoline equals two gallons of Oil weighing 18 Ibs., consequently the: 
saving in freight is very considerable. Liberal Terms are conceded to Export Merchants. 


BELLS ASBESTOS 









PRICE LISTS PRICE LISTS 
ON ON 
APPLICATION. APPLICATION. 
SQUARE. Every 10ft. has Label as above, and bears our Trade Mark. ROUND. 


Under this registered title are included the inventions of Mr. Field, and experience has proved them to be THE MOST 
EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a combination otf 
Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they are therefore UNEQUALLED FOR 
EVERY KIND OF ENGINE. These Packings are being universally used by most of the leading Steamship Companies 
throughout the world for Ordinary, Compound, Triple, and Quadruple Expansion Engines ot the latest type. These Packings are 
composed of Rolled Asbestos Cloth, but the India-rubber is placed in two forms to suit various cases. 


IN ORDERING STATE WHETHER SQUARE OR ROUND REQUIRED. 


a 


BELL'S ASBESTOS COMPANY, LIMITED 


SOUTHWARK, LONDON, S.E. 


DEPOTS:—MANCHESTER: Cable Street, Blackfriars. LIVERPOOL: 2, Strand Street, James Street. 
CARDIFF: West Bute Street. BIRMINGHAM: 7. John Bright Street. HULL: Humber Dock Basin. GLASGOW: 35, Robertson Street. 
DUBLIN, BELFAST, BERLIN, BARCELONA, ANTWERP, TRIESTE, LISBON, & GENOA. 
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BALL) ASBEOTS 


NON-CONDUCTING COMPOSITION 


FOR COVERING BOILERS & STEAM PIPES. 


Will Reduce LOss by Radiation, and Save 40 per Cent of Fuel 


OFFICIAL REPORT OF RESULTS 


ON THE CUNARD SS. SCYTHIA. 


Four Boilers of this Steamer were covered with Bell’s Asbestos Non-Conducting Composition, 
and the other Four Boilers were covered by a firm long employed by the Cunard Company. 
The temperature has been taken daily with result as per official report as follows:— 
ss. SCYTHIA. 








4664 








Bells | Other | 
Asbestos. Covering. | 


Port. Starb'd. | 
107° 118° Ship upright. 

101 123 - 9 

85 90 _ Slight List to Starboard, and Thermometer hanging clear of Composition on Starboard 
100 125 = Ship upright. [ Boiler. 
95 HW2 | 

97 108 

98 il 

95 120 

90 118 
104 ig, 

107 108 | Moderate List to Starboard, and Thermometer hanging clear of Composition on Star- 
100 120 | Ship upright. {board Boiler. 
88 117 Slight List to Port, and Thermometer hanging clear of Composition on Port Boiler. 

15 110 | Considerable List to Starboard, and Thermometer hanging clear of Composition on Star- 
109 123. = Ship upright. [board Boiler. 
100 116 : 

103 117 

103 117 

lil 121 

95 117 


o1 
O 
© 
9) 
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Bell’s Asbestos Composition is free from whatever can injure 
metal, and of a nature which will enable it to adhere well for years without bands. 
Being supplied dry in bag, it will cover six times more surface than other 
materials which are sent out wet in cask, and in competition has repeatedly proved 
itself to be the cheapest material in the market for prevention of loss by radiation. 
It saves its cost in a few months, and lasts for years. 


PRICE 25s. PER CWT. 


Second Quality, 15S. PER CWT., is guaranteed superior to the best 
made by other Firms. 





Illustrated Priced Catalogues, with numerous Testimonials by Leading Firms, free on application. 


BELL'S ASBESTOS COMPANY, LTD., 


118, SOUTHWARK STREET, LONDON, S.E. 


MANCHESTER: Cable Street, Blackfriars. © CARDIFF: West Bute St. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. © GLASGOW: 35, Robertson St 


LIVERPOOL: 2, Strand St., James St. BELFAST, DUBLIN, ANTWERP, BERLIN, TRIESTE, GENOA, LISBON, and BARCELONA. 


i 
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WORTHINGTON PUMPING EN 


453, QUEEN VICTORIA STREET, LONDON, E.C. 





) 
= 





WORTHINGTON. 





TRADE MARK. 





WORTHINGTON FIRE PUMP 


























Send for Illustrated Catalogue. Prices and particulars on application. ™™ 
WATSON, LAIDLAW & CO., | 
Fully Descriptive Catalogues on application. DUNDAS ST., 

NEW PATENTED IMPROVEMENTS. GLASGOW. 


Telegraphic Address—‘*FUGAL, GLASGOW.” 









SS 

















s 
QQ N CROWN \ WS WS S = 
From a Photograph of a 48-inch “ Self-balancing” Hydro-Extractor driven by | From a Photograph of a Pair of 24-inch ‘ Weston’s Patent” Centrifugal 
Special High-Speed Steam Engine. Machines fitted with Automatic Centrifugal Friction Driving Pulleys. 
—— SPECIALITIES. 
it 
THE VICTORIA” “ WESTON'S PATENT” CENTRIFUGALS, | ‘‘SELF-BALANCING” HYDRO-EXTRACTORS| CENTRIFUGAL OIL EXTRACTORS 
PATENT; : FOR PURGING | FOR DRYING FOR EXTRACTING 
CREAM SEPARATOR. SUGAR, CHEMICALS, STARCH, &c. | Wool, Cloth, Yarns, Hosiery, Felts, Pulps, &c. | Oil from Machine Screwings and Waste. 


ALSO MAKERS OF ALL MACHINERY FOR TREATING SUGAR AFTER IT LEAVES THE VACUUM PAN:—Including Wet and Dry Sugar Elevators, Carrier Bands and Screw 


nveyors, Sugar Breakers & Mixers, Cooler Buckets. Trucks « a'l Crystallizing Plant, Patent Steaming Apparatus for wreating Low Sugars in Centrifugals, dc. de pn 
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MELBOURNE CENTENNIAL EXHIBITION, 1888-9. 


Highest Awards to each of Hornsby’s Exhibits, including B 
Horizontal Winding Engine, Vert. Winding Engine, OILERS 
Fixed "S 


OF EVERY KIND, 
Works Cover 16}. Acres, 

















u tine "Mining, Manutctering, 
* , an 
— Se Bland Peon nine 
HORIZONTAL, ENGINES, Compound and 
» an 
650 FIRST PRIZES High Pressure Underneath Type” Bhaines, 
An als ratte "Geni Portbin® and’ "Fraction Engines.” 
Po e, ‘ ’ . 
eens melee = Ordinary and High-Speed Vertical Engines. 
AWARDED TO oe Horizontal and Vertical WINDING ENGINES. 


HORNSBY’S Spittlegate Ironworks, GRANTHAM. 


MACHINERY eiMathard Se | “Et water Ge |S, Quo, Metbora | Jokaunedurg, ened 























THE REVOLVING PURIFIER 


(ANDERSON’S PATENT) 


For the Purification of River Water and Sewage Effluent in Large Volumes, 
and for Removing Colour from Water containing Peat or Clay, 


| BY AGITATION WITH METALLIC IRON. 




















| MADE IN FOURTEEN SIZES CAPABLE OF TREATING SINGLY FROM 6000 TO I} MILLION GALLONS PER DAY. 
REDUCES ORGANIC MATTER FROM 45 TO 90 PER CENT.; TOTALLY REMOVES MICROBES FROM POLLUTED WATER. 


pe GOLD MEDAL, INVENTIONS EXHIBITION, 1885. sag 


REVOLVING PURIFIER COMPANY, LD. 


DOCK HOUSE, BILLITER STREET, LONDON, E.C. 

















HicHEST AWARDS—THE GRAND PRIX an GOLD MEDAL, Panis 0, 


HAVE BEEN AWARDED TO 


THOMAS ROBINSON & SON, LL” 
| WOOD-WORKING MACHINISTS, 
ROCHDALE. 




















IMPROVED PLANING & MOULDING MACHINE, Fis SINGLE DEAL§ FRAME 
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ACME STEEL DECKING 


For Bridges of all descriptions, and flooring long spans. These Bars can be supplied at about the 
- of ordinary Steel re and Angles, 


his Decking has the following advantages ) The “ious of the ‘bottom are increased, lessening 
the pt nd of the webs, and gi giving grea sor faeagt and to the oonet construction. (2) A cent line as below 
the exact position of ives i rolled on every bar BT This will be found a 

San acquisition in saving time and labour. 


eee 
Wt. per SS 
. | foot area | ance a 


| covered, |inch tons. —+—\ é Wt. per | Resist- 


i 0.| foot area | ance in 
tie From 40to = line « « raised sin. covered. | inch tons. 
| 15$1b, 


6 |From25to|From 330 
35lIb. to 530 tons 


7 |From26to|From 498 
38lb. |to800 tons 


8 |From 27to|From 62) 
40 lb. to 1000 









































2 |From 163) From 60 to 
| to 19} 1b, 70 tons. 


8 ‘From 22 to|From 110 
| 2541b. |to128 tons 


4 ‘From 2% to|From 175 
i 


28lb. |to220 tons tens. 























Wt. per foot from 25 to 801b., and from 820 to 389 inch tons. Bure 


ta Bm Pa {WILLIAM LINDSAY & Co., 23 UREN ANNE’S GATE WESTMINSTER}; Dapiogion tn tron conta 


HENRY I ae a ER. & CO., LID.,..sessemen, SHEFFIELD.” 


CAST SPEMEIIs By TEE BHEASHEWHE & yrs wma gf PROOGESSIES 








Built-up 
“your oxenbs 


PATENT 


SPECIAL STEEL ENGRAVING & CALENDER ROLLS: 


WWWELDLESS STEEL 


SOLE MAKERS OF: 


ot 
il 


‘19938 UI Survey [It AavoH 
| SEBUM puv soovg ‘sduy, sourUIV_EL 1903S 


SPECIAL STEEL 


; Ss STAMPERS 


FORGINGS and CASTINGS in the ROUGH or FINISHED COMPLETE 
Special Bessemer and Siemens’ Steel Billets, Slabs, and Bars of every Size and Temper. 


The BAKER BLOWER ENGINEERING CO., Stanley at, Wicker, Shelied | 


EoBaSs Es 51!” 42. EE eee 


Locomotive Crank and Straight Axles. 
Marine Crank Shafts and Propeller Shafts. 


.Rolled Weldless Tyres for Locomotives, Carriages, & Wagons. 
Special Hard Quality for Break Vans and Tramway Locomotives. 


LMI tec PNLLSYO 





ted suoy, 2 09 dn ommssord poxmbez Aue 0} pooguereny pur ‘poysey, ‘oyoqduz0— 


bey ‘stepuysD ofmvipAH [0038 —:SALLITV1IOaddS 








SUCCESSORS TO THE 


SAVYILE STREET FOUNDRY & ENGINEERING CO., LIMITED, 


ORIGINAL AND SOLE MAKERS OF 


BAKER'S ROTARY PRESSURE BLOWERS 
EXHAUSTERS 


WITH ALL THE LATEST IMPROVEMENTS 
For Cupolas, Smiths’ Fires, Basic Process, Refineries, &c. 


__ PRICES CONSIDERABLY REDUCED. : sear an ie ts eT 


PHOSPHOR BRONZE 


IN INGOTS, CASTINGS, OR WIRE. 


PHOSPHOR TIN AND COPPER. 


PATENT 


GFF KERR) MANGANESE BRONZE AND Dm 


. BABBITT’S & FENTON’S PATENT ANTIFRICTION METALS. 
LONGPORT MARINE WHITE BRONZE & PLASTIC 


BILLINGTON. & NEWTON, | LONGPORT, 


A4GENTS—London: HAUGHTON & CO., 110, Cannon St., £.C. North ont eerie A. RSINGTON ! 4 CO., St. gubwy saxo. Manchester. Scotland: P. & W. mA ELLAN} 
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PARIS EXHIBITION, 1889 ‘ HYDRAULIC. r LIFTS & 
GoLp mepart SAM" DENISON & SON cy SA te Y 


ee Steam & Hand LIPT GEARS, FRICTION Boj, 
LUBRICATING OILS 


The ‘ ‘VICTORIA “ 
AWARDED TO 


And other PATENT PENDULUM PUMPS, de, 
PRICE'S **canpie 


COMPANY, LIMITED 


ee. 
J. STANNAB L 
— SOLE MANUFACTURERS OF —— 


20, Southwark Bridge Road, $.2, g,? 
PRICE’S SPECIAL GAS ENGINE OIL 


— 
Strongly 1 ae i. Messrs. Crossley Bros., 
























ON 








m wm l : 
tS 
ee ee) ~~ | 
4 
J 
anchester. 


Mathomptienl } Instrument Manufacturer to H.M. 
PRICE’S COMPOUND ENGINE OIL 


‘ Governm, 
Pe y ela |, j Council of aan ea J Art Department," 
For Marine Engines and Locomotives. 


Mathematical. ogee g, & Surveying Instry. 
PRICE’S SHERWOOD SPERM OIL 


For General Machinery. 
PRICE’S CYLINDER OILS 
PRICE’S BELMONT SPINDLE OIL 


W. F. 8. obtained the On! pee in the G Chaar 

pisses Batata 
RN 

MEDAL, Inventions Exhibi LONDON, wo 


TUCK'S scerautic™ raceme 


For Triple, High-pressure, & Locomotive Engines. 
DURABLE, PEF FICIENT, CHEAP 


Tuck's Genuine Packing 


For all Steam Engines, 
LONDON: LIVBRPOOL: CARD 

















THE DENIS 

















PRICE’S RANGOON OIL 116,Cannon St. 42, Chapel St. 103, Bate Deck 
As pane mage po monn Authorities, a ye —— . j — 1 
from oxidation.’ r 
— == — ST, LUKE'S FOUNDRY, -LEEDS,) c:sames mis, 
_ Bredt b at, near $ Stockport, 
Price Q Patent Candle C0., Agents for the U.S.A.: McCOY & SANDERS, New York. X1354 BRIGHT Fl FW ISHED KEYS @ 4 TAPER PINS, 
LIMITED, B1631 








BATTERSEA, LONDON, 
BROMBOROUGH POOL, LIVERPOOL. 


fez» Hopcraft Patent Furnace 




















ie SMOKELESS IN OPERATION. 
see SAVING ABOUT 50 PER CENT. IN COST OF FUEL. 
BARKER’S COMBINED HEADED or PLAIN STEEL Keys, 
ALTITUDE INSTRUMENT & PRISMATIC COMPASS BINS, COTTERS, and all Kinds of euall PNSEED 


STEEL FORGINGS, 





GOLD MEDAL, PARIS, 1878 & 1885, 


Gauge Glasses & Enamels 


PATENT For Iron, Cast Iron, Copper, &e. 


GUILBERT-MARTIN 





Parent 
No. 1926 


As Altit ~~ ~~ ye and 












As Prismatic Compass 
With tin fst rostrament, ome Levels, Horizontal Angi 
wade and fall of of any surface in pm md 
or 


can be ol accuracy despatch 
May Sie cs ate meen ene eae 











= Patentee and Manufacturer of the 
eee lS ee 8 PATENT 
Instrument makers to the trade only. Pull description and 3 af BEACON’ 
ALFRED FARRAR, 5 & Gauge Glass. 
NEWARK. ‘ 2 choris “ny Re veie Py aoe | 


Makes all kinds of High-Pressure BOILERS 


B distinct. With these G the 
under Board of Trade and Lloyd's Inspection. 


height of wuter in Boiler can be seen 
INSTANTLY, and as plainly by NIGHT 
as by D. Day. 


N.B.—All Glasses are of the finest 
quality, and manufactured expressly 
to resist extreme pressure. 


DEPOT: 


4 & 2, FALCON ST., Aldersgate St, 


Theabove lineshown LONDON, E.c. 

in black is of a rich 

Red in the actual RePRESENTED BY X18l4s 
Glass 


E. M. HAMBURGER, 


1000 
IN USE 









Telegraphic 
anos : 





Farrar, Newark 
' Blllsa 


IMMENSE ECONOMY IN COST OF COAL. 
PREVENTION OF SMOKE. 





_ 






A Mechanical Under-Feeding, Self- Stoking, 
and Smokeless Furnace Grate. 


Oan be applied to new or existing Furnaces, LAND OR MARINE, and burns Trade Mark 
either small Welsh, Slack, and Waste Ooal, or ordinary sized Coal of any description. | " Rigby’s 
A Mechanical Stoker with which Forced Draught can be satisfactorily used. Patent.” 





LDAP ARP LLB LP LLP LLP LD BLD LAD ALAA 


saus = oor The HOPCRAFT FURNACE Co, Ld, 


OFFICES: 


a 15, QUEEN ST., QUEEN VICTORIA ST., LONDON, EC. 











ENGINES 


NON-CORROSIVE 














ENCINE CYLINDER - 


Of every description. 





OIL 


Patent High-Speed 


. tte Acid or Gum. A very clean Oil. 
“ Soaps” very Freely. No Adi Acid or Gum. 
“‘Olinguwell tothe Bearings No Soapy Deposit. 


Send for Samples and Reports to 


BENJ* R. VICKERS & SONS, 


LEEDS. 


JOSEPH GILLOITS 
STEEL PENS 


tt Bh 


STEAM CRANES 
ROTARY 








S. A. Sel nee RIGBY'S Patent STEAM HAMMERS 


MANUFACTURER OF SOLE MAKERS Blé89a 


serow singe Dies ons Sate ME Resitees gos Gretna. Rest GLEN & ROSS, 


BOTTLE AND WAGON JACKS, NATAL BBEAKS, BREAK SCREWS, &e. &e, X1804a ENGINEERS, GLASGOW. 























SS oe 

«| (OLD SAWING 
=: | MACHINES. 
| LEE & HUNT, 


ARKWRIGHT WORKS, 
NOTTINGHAM. 


TRAVELLERS’ OUTFITTERS. 
MARQUEES, TENTS, 
CAMP ROQUIPMENT 
TRUNES, 
SADDLERY 
Scope ates’ HORSE CLOTHING 
CATALOGUES POST FREE. 
ROPRS, BLOCKS, LIFTING GEAR, 
RAILWAY SHEETS 


. aNGINEHE COVERS, 
Gymnastics & Sports, Flags & Banners. A781 


PIGGOTT BROS. & CO. 


§9, 58, 57, Bishopsgate Without, London. 


— 


















aa 
art, 


PILE SHOES 


WITH CHILLED POINTS, 
Copley & Co.’ Patent for 
PILE WORK OFj; EVERY DESCRIPTION 
Prices and Testimonials on application. 
COPLZLEIZT & COO., 
ENGINEERS, MIDDLESBROUGH. 
LONDON AGENT: A. H. REED, Suffolk House, 
Laurenee Pountney Hill, Cannon St., E.C, X1061 











BABBITT'’S 


Antitriction Metal 
No. 1—£655 Os. 
PER 


No. 2—£60 Os. 
No. 8—£66 Os. 
No. 4—£70 Os. Ti) 
No. 5—£765 Os. 
Small Samples may be had free, 


H. B. BARNARD) 


METAL MEROHANT. 


144, Lambeth Walk, S.E. 


LONDOWM. 
ESTABLISHED 1854. 





























WEST BROMWICH 


H f A f f ae 
c v VEX | BAHRANL 


ae) 
- BACNALL 


Exrort Orricg & Sous Aumwrs fur London and South 
of England; D620 


Messrs, G, BAILEY, TOMS & CO., 
7a, Laurenee Pountney Hill, LONDON, B.C. * 
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BAYLISS, JONES, & BAYLISS’S 


CONTINUOUS FLAT BAR _ FENCING, 


WITH PATENT BULB TEE STEEL STANDARDS AND PATENT “CHAMPION” STEEL THRUST PLATES. 





Complete Catalogue, containing about 900 illustrations of Hurd!.s, Fencing, Gates, &c,, free on application, 


BAYLISS, JONES, & BAYLISS, 


VICTORIA WORKS, WOLVERHAMPTON, & 139 & 141, CANNON STREET, LONDON, E.C. 


Telegraphic Address: ‘‘ BAYLISS," Wolverhampton. ‘‘LOCKFAST,” London. Al328a 


TEAM CRANE 


2, 3, and 5-Ton Sizes always in 
Stock or Progress. 












, — © 










Constructed by 


GRAFTON & CO., 


(Contractors to the Admiralty, &c, &c.), 


No. 1, VULCAN WORKS, 
LONDON OFFICE — 


weamonsrco, BEDFORD. 


Illustrated Descriptive Price List free on application, 


Deine labedcisis COUPLINGS & FRICTION PULLEYS. 


To Transmit up to 1000-H.P. 


CHEAPEST AND BEST 
IN THE MARKET. 


200,000-H.P. IN USE. 
Makers of Wrought Iron Pulleys. 














ILLUSTRATED CATALOGUE, containing simple Rules for Transmission of Power by 
Ropes, Belts, Shafts, and Wheel Gearing, POST FREE. 


a arnt : SONS, 


BATLEY, YORKSHIRE. 
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GEORGE —— & —— GAS ORES, GLASGOW 


B :—87, H St., Glasgow. 7, St. Ann St., Manchester. 70, Bishopsgate St. Brtay. London. 27, Water 
$,' “Tavisto-k Pl, ‘Borough Rd-s Sunderland. 6, Mosley e eee. Swan Bldgs., Edmund St., Birmingham, Swaine ton p. PL, Belfast 
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we ROOTS PATENT STEAM BOILERS -= 


ALL LATEST IMPROVEMENTS. FOR FULL PARTICULARS ADDRESS— 


TAUNTON, DELMARD, LANE, & CO., LD,, 


(Late The PATENT noe & BOILER CoO.), 


HENEAGE STREET, BIRMINGHAM. 
oF “ROOTS” PATENT STHAM BOILERS. 


SHANKS’S [MPROVED MACHINERY. 


Telegrams—Shankson, London. 








ORIGIN AX. 





H8la 
























ASK for LIST ¥3. 


Horizontal Engine aoa 
Ver ica! Boiler. 















Semi-Portable Engine & Boller. Vertical Engine “Locomotive Boller. 





d Boiler. verte ener aiier 
FULL PARTICULARS AND PRICES ON APPLICATION. 





ENGINES for STURGEON’S 
Electric Lighting. PATENT 

MINING and Dry Cold Air 
Winding Machinery MACHINE. 
Contractors’ Plant seared 

SLANT fer SEEGERS 


= 
Direct acting ramen WORKS 


Vertical Boller. = ee * EXCAVATORS, ‘ —- Pump. j Mining Engine. ~ 


Se ALEX. SHANKS & SON, Das Ironworks, Arbroath, & 410, Cann on Street, London, Bi 


GRESHAM’S PATENT SELF-ACTING 
Lu: INJECTOR mo a 


HIGHEST AWARD (SILVER MEDAL), INVENTIONS EXHIBITION 


Special and Only Award, EDINBURGH, 1886, for Simplicity and Utility. 


These Injectors were used on the whole of the Steam Boilers and Portable Engines working the late Edinburgh 
and Liverpool International Exhibitions, and also the Boilers at the Manchester Jubilee Exhibition. 


Selected to feed the Boilers of the Glasgow Exhibition, 1888. 


Besides their automatic action, these Injectors have many other advantages, and we recommend them as suitable for 
univ. use on all c of Steam Boilers. 
For Export, besides their greater efficiency combined with simplicity and lower prices, their smaller bulk materially reduces 
the cost of packing and freight as compared with the old patterns. 


Complete Catalogues of all Classes of our Injectors, Water Lifters, &c., free on application. 


GRESHAM & CRAVEN, LTD. 


Patentees and Sole Manufacturers, 




























watTea 








OVERFLOW 


> 
st.» CRAVEN IRONWORKS, ORDSAL LANE, MANCHESTER 
z Telegraphic Address—BRAKE, MANCHESTER, 
x London Office :—A. LOUIS SACRE, 60, Queen Victoria Street, E.C. 
Aauwrs:—G , W. LESTER & SON, 11, West Regent Street. :-: Birmingham, TANGYES LIMITED. 
—_— Newcastle-on-Tyne, TANGYES LIMITED, St. Nicholas Buildings, A671a 





Upwards of 100,000 of GRESHAM’S PATENT INJECTORS and EJECTORS are now in use. 


YVULCANISED FIBRE. 


(PATENTED.) 
Sold in Sheets, 5ft. 6in. by 3ft. 6in., varying in thickness from 1°32in. to lin. 
FLEXIBLE, 2s. per lb. HARD, 2s. 3d. per Ib. 


Sole Agents: MOSSES & MITCHELL, Chiswell St., London, E.C. 


PRIZF MEDAL, INTERNATIONAL INVENTIONS EXHIBITION, 1885. O465a 















This new material is supplied in two qualities, Flexible & Hard 
The FLEXIBLE isa substitute for Leather, Rubber, Gutta- 
em oes at > oe extensively ~ot by Brass Founders, Axle 
akers, ic, and other y em Carriage 
Builders, Pum Pp Maki akers, —— : 
It is the best Hot me Cold Water Packing, and for Axle 
Washers of all kinds it is unequalled. 

The HARD is a substitute for Metals, Hard Wood, Ivory 
Vulcanite, Ebony, &., isa good insulator, and is also used for 
Journal — Bushes, Condenser Ferrules, Railway Fis: 
Bolt Washers, 


























FIVE MEDALS AWARDED, CALCUTTA INTERNATIONAL EXHIBITION, 1883-4, 


DICK, KERR, ez, CO., ENGINEERS gant 





SOLE MANUFACTURERS OF 


KERR’S PATENT 


Portable 
Railwa 


Suitable for Mines & Plantations 


WAGONS & LOCOMOTIVES 


FOR ALL CLASSES OF WORK 








Ia 






continuou 
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FARNLEY CORRUGATED FURNACE, 

















Address 
The Farnley Iron Company, Limited, 
Farnley, 
LEEDS. 











| 
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SAFETY IN COAL MINES. ECONOMICAL IN WORKING AND LABOUR. 


ROBURITE. 


NO NOXIOUS FUMES. SAVING COST. 


ROBURITE EXPLOSIVES COMPANY, 


LIMITED, 4808 


108. CANNON STREET, LONDON, E.C. Works: GATHURST, near WIGAN. 


HOLDEN & BROOKE, LIMITED 


VICTORIA MANSIONS, WESTMINSTER, S.W. WORKS, SALFORD, MANCHESTER. 


Telegrams: “Influx, London.’ 


htEXHAUST STEAM INJECTOR 


ITS EFFECT ON CONSUMPTION OF FUEL. 


- | The present enhanced (and still rising) cost of Coal, gives special weight to the advantages of the 
=F ih EXHAUST STEAM INJECTOR. 


There is no apparatus extant that can touch the Exhaust Injector for lessening a coal bill. This 
statement is not only a theoretical but a practical fact, and in proof of it we ask attention to the 
following points :— 


The Exhaust Injector is the only Boiler Feeder that costs 
nothing to work. 


The best feed-water heater requires a pump, and the pump must be driven either by live steam or 
. power—not by waste steam. 


The Exhaust Injector delivers MUCH HOTTER WATER 
than a Feed-heater. 


If a feed-heater already exists, the Exhaust Injector will not only do the pump’s work (for nothing) of forcing the water through 
the heater, but the feed will be delivered much hotter than previously, 














The Exhaust Injector is Cheaper than any of the appliances that APPROACH IT for Economy— 


It is cheaper to put down, to run, and to maintain. It works Automatically, and REQUIRES A 
MINIMUM OF ATTENTION. 


It may be applied to any description of ate contonning oe, whether at sea or on land, and whether running intermittently or 
y- It reduces back pressure, and may be worked by live steam if required. 


The thousands in use, and those being DAILY SUPPLIED FROM OUR STOCK, are the best 
guarantee of the appreciation in which these Injectors are held. 


For Live Steam—The “INFLUX” Automatic Self-starting Injector; and all Standard Types. 
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FARRINGDON WORKS, SHOE LANE, LONDON, E.C. ex 


Sole Manufacturers of the Pontifex Patent Refrigerating and Ice Making Machinery, &c. a&c. © ¥ 2 


@ Inquiries Invited WB C1047 


CHAPLINS’ STEAM: CRANES, EXCAVATORS, LAUNCH ENGINES, & dt 


Ni 


Patentees and Sole hime: ALEXANDER CHAPLIN & CO., Cranstonhill Engine Works, GLASGOW 


ALL SORPARECATIONS TO BE ADDRESSED TO THE WORKS AT GLASGOW, _ Mle 


DUPLEX PUMPS 




















VERTICAL eed f FOR STEAMSHIPS, 
MARINE PATTERN AQqa@eh = LAUNCHES, 
WITH (gai TORPEDO BOATS, 
ALL GUN-METAL {aia CRUISERS, 
PUMP END. ee &e. &e. 


Estimates and Designs for Duplex. Pumps for all 1 Purposes furnished on receipt of full particulars. 


Ss. OWENS & CO., 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. R146? 











fie SMEDLEY BROTHERS, goo 


Eagle Ironworks, BELPER, DERBYSHIRE. 





EDGE RUNNER GRINDING MILLS 


For all descriptions of materials. X129¢0 
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THE PATENT PORTABLE 


‘PHOTOGENE’ LIGHT 


The Most Powerful Portable Oil Light in the Market. 





Adopted by the British Admiralty and by large numbers of the mos 
eminent firms in the kingdom. 


No special oil required. Will burn blast furnace and tar oils costing from 17d. 
raffin or petroleum oils. No spare 
otogene’” never crack or give way. 


to 24d. per gallon. Willalso burn ordinary 
burners required. The burners of the “ 
=“ 


ho 


are made wholly of wrought iron, and are practically indestructible. 
Cheapest in first cost, and cheapest and easiest to use. No steam or com- 


pressed air required. “Guaranteed to require less attention than any other 


scaler Light in the market. 


PRICE COmMrPiuiETrs, £12. 


When ordering through Agents or Merchants it is of the utmost import- 
PHOTO- 


Sole Maker & Patentee—WM. WELLS, 50, Commercial St., Leith, N.B. 


ance that the TITLE of the Light be specified, viz: THE ‘ 
GENE,” and not simply the maker’s name. 


= Sole Postal Address of Maker. 
Sole London a Agente— WHY Be REID & CO., 45, Fenchurch Street, 





X1336 


t 


AND ALL KINDS OF 


GENERAL STRUCTURAL WORK. 


0000009000 0000900000000004 
X1282a 


Motherwell.” 


JOSEPH CLIFF & SONS, ; 


Telegraphic Address: “Findla-,. 











DOULTON & CO., 


LAMBETH, LONDON, §S.E., 


HIGHEST EXHIBITION 
AWARDS 


FOR THEIR 


PLUMBAGO 
CRUCIBLES. 


ALBERT EMBANKMENT, 
LONDON, 5.E. 


DEPOTS :—100, Soho Street, LIVERPOOL; Granville Street, BIRMINGHAM; and 6, Rue de 
Paradis, PARIS. — 








WORTLEY, LEEDS, 


ion to their Imp 


PLUMBAGO GRUCIBLES 


They last longer; and do more work than any others, and are cemseqenily the 
cheapest. Every Crucible bears the Name of the Firm. 


Fire-bricks, Gas Retorts Blast Furnace Lumps, &e, 
PARIS EXHIBITION, 1878, 


THREE MEDALt AND HONOURABLE RT TION 
Plumbago Blacking for Moulders—Plumbago for Lubricating. &- 


WM. BEARDMORE«CO 


(CONTRACTORS TO THE ADMIRALTY. 
PARKHEAD FORGE, ROLLING MILLS, & STEEL WORKS, GLASGOW. 


MANUFACTURERS OF 


STEEL & TRON FORGINGS 


HOLLOW MARINE SHAFTS, 
SHIP AND BOILER PLATES, ANGLES, BARS, AND RIVETS 


(ALL STEEL BY SIEMENS’ PROCESS.) 


BOARD OF TRADE, BUREAU VER‘ + INDIAN STATE RAILWAYS 
AND OTHER TESTS AT WORK Hil 











ADMIRALTY, LLOYDS’, 





w. GUNTHER, 


Central’ Works, OLDHAM. 


+ TURBINES 


FOR ANY FALL OR i 
WATER SUPPLY. 








LEROY'S "comcme, COMPOSITION Bor 


ILL AT ONCE SHOW A LEAK; IT CANNOT 
CATCH OR COMMUNICATE FIRE. 


Used in H.M. Dockyards, Arsenals; also by 
principal Railway and Dock Co." s. 

Three Boilers covered with this Composition will do 
the work of four not covered. May seen where it 
has been in use for fifteen years, 
EstaBuisHep 1865. 


> F, LEROY & CO. 


GRAY ST., COMMERCIAL RD , LONDON, E 


| ee 
REGISTERED ' TRADE MARK. ‘ALso AT MANCHESTER. 





BSE TENSION OF PATIENT. 


THE EJECTOR - CONDENSER. 


(MORTON’S PATENT). 


Applied to = classes of Steam Engines and Steam Pumps, 
Saving from 25 to 50 per cent. in Fuel. 


Y = ~ ALEX" MORTON & THOMSON 


SOLE PATENTEES & MANUFACTURERS, A387a 


96, BUCHANAN STREET, GLASGOW. 


PALF REYMANS | 
Rust-Preventive 


SAVES TIME, LABOUR, AND MONEY 
FOR THE PRESERVATION OF ALL BRIGHT METALS 
IN TINS Post FREE 13 
AND IN 7LB. 14LB. 28LB. 5618. AND 112LB-\RoN DRUMS 
Price 7%__126% 22%6_ 396 63 


W. H. PALFREYMAN&C° 87 PICCADILLY MANCHESTER 








i 








Patent Half- Crossed Belting, 


Right-Handed Pulley. 
The Belt running upon the yy Pulley. To obtain an equal tension of both edges of 
Half-crossed Band, I compose each Band of two 
or more longitudinal strips, which are of an 
equal width, or nearly so, and placed above each 
other in such a manner as to form steps, 








The Lag! strip lays partly upon the second one, which increases the radius 


for the thickness of the a thus =< ery the way whereon 
e of each strip is running around the ley to the curve described 

ding strip. 
Such Belt cannot burst on one edge. 


by the outer edge of the correspon: 
Cc. Otto Gehrckens, Hamburg. 
Price like ordinary Belting, with an addition of 5 per cent. for Royalty. 


E =)} Gauges @ 


SOLE AGENTS IN ear vee 








20: 
x\ M. BOURDON cautions Persons using Steam "4 
‘\ slarge number of very inferior instruments are sold, bearing Y 
i, his name, which: re not of his man S Foes | proportion /7 
of them also having a forged Trade : 


ONLY GOLD MEDAL FOR GAUGES. 


AT PARIS EXHIBITION, 1878. 


Moears CHADBURN & SONS, 71 & 78, Lord-st., LIVERPOOL 
J. CASARTELLI, 43, —— MANCHESTER. 
NEGRETTI ‘s - ZAMBRA’S 
NEW CATALOGUE OF SCIENTIFIC INSTRUMENTS 
1508 


660 pages illustrated 5, Sree engravings, is now published. 


TELEPHONE No. 6683. 
Telegraphic Address :—‘‘ NEGRETTI, LONDON.’ 


GUN-METAL STEAM FITTINGS 


OF ALL KINDS FOR USE & EXPORT. 


* HEAVY GUN-METAL CASTINGS 
OR ENGINEERS & SHIPBUILDERS. 
ak g Babbitt's Metal, Plastic Metal, White Brass of best quality. 


- SIA YTTON, 
BRASS FOUNDER & METAL MANUFACTURER, 


115, THORNTON ROAD, BRADFORD. = X133%a 


REID'S SPINDLESS METALLIC VALVE 


FOR FEED, AIR, 
AND CIRCULATING PUMPS. 














| Specially designed for Triple and 
Quadruple Engines. 


Large Area with Short Lift. 


Working in Marine Engines with 


Feed Pumps 3ft. 6in. stroke, 
X1210a 


WM. REID & C0., 45, FENCHURCH STREET LONDON, E.C. 
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STEEL RAILS, PLATES, ANGLES, 


TEES, TEE-BULBS, Z-BARS, CHANNELS, & OTHER SPECIAL SECTIONS. 


FORGINGS AND CASTINGS 


OF ALL KINDS. 


THE STEEL COMPANY OF SCOTLAND, LIMITED, 


28, ROYAL EXCHANGE SQUARE, GLASGOW. 


MEASURES BROS. & Cco., 


SOUTHWARE ST., LONDON. 


——— 


ROLLED IRON & STEEL 


JOISTS AND GIRDERS 


Rivetted Girders, Flitch Plates, 

Floors, Cast or "Wrought _-, jtan- 
chions, Tee, Angle, and Channel Iron, Rails, 
Bolts, Chequer Plates, &c. 

Have now in their Town Stock 5000 Tons of 
Iron Joists, 3in. to 20in. deep ; Plates, Angles, 
Tees, &c. &c. Also 2000 Tons of Steel Joists, 
Sin. to 16in. deep. 

Section Sheet and Estimate on application. 
PROMPT DELIVERY AT LOWEST MARKET PRICES. 


DELTA 
METAL 


Tough as Wro Irore Strong as Steel. 
CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &c. 
FORGES HOT. STAMPS HOT. 

LD., 


CARTER'S DISINTEGRATORS 


Will Pulverise, Granulate, or Shred, almost 
any Vegetable or Animal Substance ; also the 
hardest minerals. 


AsOoO IN USE 


IN ALL PARTS OF TH: WORLD, 


For Grinding Bones, Sugar, Bark, Linseed, Fish, 
Ginger, Pepper, Leather, Spices, Salt, Minerals, 
&c., this Machine is invaluable. Made in 9 Sizes. 
Illustrated Catalogue may be obtained on 
application to the Patentee. 


3660 








‘deep ‘wi0r oF @ word 
‘NOCNOT ‘SHUNSVIN, 


{S8OIpPY 2NdwaPoyoy, 























Samples of ane | yc hy be Ground 
7 HARRISON CARTER, nn 


TELEGRAPHIC ADDRESS: MILLING, LOSDON. D92a 








MURRAY’S PATENT BRICK-MAKING MACHINERY. 


SOLE MANUFACTURERS 


THOMAS MIDDLETON & CO.,| ” 


ENGINEERS, LOMAN STREET, SOUTHWARE. LONDON, 5S.E. 
af 


Cutting Tables. 


—_—_——— 


PATENT 
PLUNGER 


BRICK PRESS 


For Bricks or Tiles. 
—o—_ 
. ag | PATENT 
fe a ao Brick Shaping 
i= ——— ; APPARATUS, 
a : For all kinds of Fancy 
mae aS ag SE Bricks. 


IMPROVED ROLLER BRICK MACHINE 


12,000 to 40,000 Bricks per day for Clamp and Kiln Burnt Bricks. 
Also Menutscturess of all kinds of Clay Crushing Bells, Mixing Mills, Steam Engines, and 
vdranlic ery. H4 











SATE CoaAt.? 


BY USING 


WORTH, MACKENZIE & CO.’S (LTD.) 


ECONOMIC 


TANDEM COMPOUND ENGINES 


21b. of Coal per Horse-power per hour. In use in Flour Mills, Cement Works, 
Sawmills, and Factories. 
SEE ALTERNATE FORTNIGHT’S ISSUE FOR DESIGN. 


PRICES ON APPLICATION. No99la 


YULCAN ENGINE WORKS, STOCKTON-ON-TEES. 


HIGHEST AWARD, PARIS, 1878. 


GOLDSWORTHY'S 


GLASS PAPER. 


THOMAS GOLDSWORTHY & SONS c 


Britannia Emery Mills, HULME. ‘Manchester 
SAMUEL OSBORN & CO. 


SOLE MAKERS OF 


R. MUSHET’S SPECIAL 


(SELF-HARDENING) STEEL 


Brought out 20 years ago, and still maintains its superiority over all imita- 

tions. It is the Best Steel yet produced for Lathe, Planing, Boring, 

and Slotting Tools, Milling and Nail Outters, Countersink and Twist Drills, 

Machine Taps and ‘Dies and Hot Punches. No Twisting in Hardening; 

no Watercracking; easy to forge, file, or tool; and machines may (and 

should) be driven at Speeds and Feeds far in excess of any that 
can be used with any other Steel. 


CRUCIBLE & SIEMENS’ STEEL CASTINGS 


From a Few Ounces to 15 Tons each. K10 








BEST TOOL STEEL, FILES, SAWS, HAMMERS, &c. &c. 


Co GHHSOSS0000080 150 = 


CLYDE STEEL & IRONWORKS, SHEFFIELD. 


EUCALYPTUS BOILER FLUID. 


DOWNIE B.I.P. CO. 
Sore Mawvracturers, 
OHIEF EUROPEAN OFFICE: 
4, Redeross Street, LIVERPOOI!. 
LONDON OFFICE: 


Billiter Square Bldgs. , Billiter Square, E.(. 


OFFICE OF THE 00. 
204, Market St., SAN FRANCISCO 


JOS. McGILLIVRAY Manager. 


AGEHMNWOTtES:- 
BOULT BROS. & CO., 62, Dale Swest, Liverpool. 
134, St. Vincent Street, G 
88a. King William Street, lanaen, E.C. 
Three Indian Kings’ Court, Newcastle-on- -Tyne. 
86 Arch, East Bute Dock, 
New Yorx--Wm. T. Coleman & Co., 71, Hudsen 8t 
Hamsvurc—Louis Ritz & Co. 
Bomeay—Alcock, Ashdown & Co., Limited. 
Sypvey—H. P. G & Co. 
Snenemel—ddemnaee, & Co 
Hono Konc—Adamson, Bell & Oo. 
Buenos Ayres—J. A. Bennett & Oo 
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CAPELL PATENT 


<i, blast and Exhaust Fans 


ADDRESS, 


Messrs. Richard Lloyd & Co 


135, STEELHOUSE LANE, BIRMINGHAM. (€1190a 








NEQUALL el 


SPECIAL INTENSE CONTINUOUS % INTERMITTENT HEATS 
GROUND GANISTER 
Jin ¢ R REPAIR Ip ALL KINO OF FURNA 
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SWOODITE” AND ITs USES. 


“ wroodite ” is an elastic and flexible material, reported upon and highly apypoved by Sir E. J Reed, K.C.B., M.P., which can be made of varying degrees of elasticity and hardness, adapted to the various purposes forwhich 
tis required. The material is now being rapidly utilised as a superior substitute for Rusper, Learner, Aspestos, and other substances, and it will, from its peculiar and valuable properties, supply a long-felt want in every branch 
f mechanical industry. Oubes for sees a ol sides, buffer surfaces, boats &c, ** WY oodite *? sponge for anti-torpedo cables and buoyancy purposes ; also ** Wooadi filling for watertight compart- 
: ents, about half the weight of cork, recommended by Sir Nathaniel Barnaby, K.C,B., and F, K. Barnes, F'sq. (see Lord Brassey's ‘‘ Naval Annual” for 1884). Price Lists on application. 

Pm Iris OLAIMED FoR ** WW OOdite ” that, when in the form of sheeting or special kinds of valves, washers, ram rings, &c., bw» 3 of a very tough and strong nature, it will not stretch or “give,” nor become sticky or soft 
inder heat, steam, or pressure : and that it will also withstand the action of ‘ Crane's O11,’ bot grease, and all other lubricants; and is not affected by bilge water, acids, ammoniacal liquor from Works, or by refuse trom Oil 
Rofinerics, Distilleries, or Tanneries; thus rendering it specially serviceable in all cases where these destructive elements come into operation. 
‘Above will be found a list of some of the oy = at aged for which the peculiar properties of ** WW ooGite » render it most suitable, also testimonials and high commendations from those who have tried, used, and 

highly approved of it, and by leading Steamship, Gas, Water, and Railway Companies, amongst some of which may be named — 

8 Fast London Waterworks Company, Engineer’s Office, 15, St. Helen’s Place, E.C., and Old Ford, E.—September 5th, 1888,—Gentlemen, —I am much obliged to you for your letter. The first ‘‘ Woodite” Cup Leathers that you 
sent for use in a Tempe Pump have proved to be far more durable than leather. The last ones I wished you to make were for a Water Meter. If your Material works as successfully as those I have already tried, leather will be a 
thing of the past for Water Meters, I am obliged to you for putting the Oup Rings in hand for me.—Yours truly, WILLIAM B, BRYAN.—The “ Woodite ” Company, 13, Delahay-street, Great George-street, 8. W. 











i ‘tte °? buoyancy 





The Admiralty. New River Water Company, London. “Shire ” Line of Steam Ships. u Wandsworth Gas Company. Commercial Gas Company. Italian Navy. 

Royal Engineers. East London Water Company. Daily Telegraph Paper Mills, Roumanian Gun Boat. Kent Waterworks, Turkish Navy. 

Post Office. Metropolitan Gas C y. on and North-Western Railway. Orient Steam Ship Company. Vacuum Brake Company. Dutch Navy. 
Metropolitan Board of Works. Thames Conservancy, 8.8. Warden. Brighton and South Coast Railway. Penn and Son, Greenwich. Maxim Gun a “+ Danish Navy. 

Naval Construction Company. Messrs, Barclay, Perkins, and Co, Caledonian Railway Company. Blackburn Gas Company. Sunderland Gas =v de. &c. &e. 
National Life Boat Institution. Eastern Telegraph Company. North British Railway Company. Crystal Palace Gas Company. Glasgow Corporation Gasworks D2l4a 








‘* WOODITE’’ COMPANY, Ltd., Delahay’ St., Great George St., Westminster, S.W. 


‘HE BURHAM BRICK, LIME, | 
THE Paka COMPANY. Linied), |S OM WwW OA KhREY & Sons 
NICHOLAS LANE, LOMBARD STREET, E.O. 


MANUFACTURERS OF 
ts:-BURHAM WHARF, BELVEDERE RD. 
London, DePrH, BE; VICTORIA WHARF AND DRAW 


Cs cova a me re G EN U i N E EM ERY eu 
Bricks, Cornice Tiles an 5 oins, imney-pote, 
iat Praia eae Modwas Rime. tea fot the * FRILARRLIS = - 5s 


., from the Company's depot; Plaster of Paris. 


Portland, Sheppy, & Roman Cements Y i MEE Ew 

As manufactured st the Company's Works, Burham, on the E MI E nt C LO H 

Sabra lf Selinger a Stour Penge: 
Great Culand Clift Hydraulic Lime, 


Lemay: GLASS PAPER, BLACK LEAD. 


The‘ARKTOS’| “THE WELLINGTON” pe abe 


pened aa Fettling Castings, Grinding and Surfacing Iron, 
PROCESS. Brash and Stet, Sharpentag Save, Grinding’ Tals. “When ordering EMERY WHE ELS 
which the Wheels are to be used. a 
Refrigeration and Ice Production with- 
out Machinery or Skilled Labour. WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, SE. R802 


TOE AR oe js an dutomatic/ 4500 FRESH WATER DISTILLERS IN USE. 
Mh 4 rC cools Liquids, | MORE EXTENSIVELY PATRONISED THAN ANY OTHER MAKE 

she peta ies.” - Registered Trade Mark: 

ARKTOS » preserves “COMPACTU M.” 


fpodi” itidlefinitely without 


ble, 

5 Hy} YE ny w LS 
MN iyjj/f YH MOG 
Wie wi a Os 

































Telephone No. 5094. 





















A.M. PERKINS & SON, 


HIGHEST AWARDS EVERYWHERE. 
Patenteegand Manufacturers of Steam Ovens, and 


mtmand Manfacare of Stam Ovens SEVEN PRIZE MEDALS. 


48, REGENT SQUARE, LONDON, W.0, Sole Makers :— 


GREAVES'S BLUE WS IMB JOHN KIRKALDY, LIMITED, 


~ 7] 
K 0: “ASApplicable ~ - Telegraphic Address: COMPACTUM, LONDON. oO et EVERY FACTORY 
to'pil refrigerative éndd, Domestic, Ship- rd m Z fy AND 
Pin /pegmnerc y any, latitude. HEATERS ba A be THE S rea STEAMSHIP 
THE ARKT As: St ucted vOR el f% SHOULD HAVE 
of writen, ie 64 cents mm O| 66 99 | a " 
Me uw | #2) “COMPACTUM” |* =| oo 
THE AR By! 4 voli L to a! PATENTED < Zz OR 18 
prado enlumoe bor the | REQUIRE 2 = ie rj | At a disadvantage 
ae ate = &@ | FEED HEATERS & EVAPORATORS. | & - 
se ae NO BRICK " ) OVER AOOO IN USE ml | Write at once 
application to.” fl Fl | for Fall Deiails 
SEITING. | o © vn — 
q : p= Repeat Orders invariably follow the first. og -- ° MAKE A TRIAL. 
g oe) o ¢Z 
5 o 























And PORTLAND CEMENT. 


GREAVES, BULL, & LAKIN, , Wrest India Dock Road, London. D278a 


London by boat, rail, or cart; and to every part of the kingdom 
j \ \ 7 J © 
vA\ | j; For Working all kinds of Clay. 








by rail and boat, direct from their 
Stockton, Wilmcote and Harbury Works. 


@AIEF OFFICES: WARWICK. 


Depots: WORCESTER WHARF, BIRMINGHAM. 
13, SOUTH WHARF PADDINGTON. H2 


“SCALE CURE” 
BOILER COMPOSITION 











aiid The stiff or semi-plastic system of Brickmaking for producing 
—_— — a dense plastic pressed brick ready for immediate removal 


to the kiln was invented by us 28 years ago, and it is most 
successfully working in nearly all parts of the world. 


DOUBLE the STRENGTH of ANY OTHER 
MACHINES in the MARKET. 


Brick plants for producing the best plastic-pressed facing 
bricks on the most economical system. 


Awarded Three Highest Medals at Adelaide Exhibi- 
tion, and the ONLY Gold Medal for Brick Machinery 
at the Melbourne Exhibition. 1888-9. 


In all districts, and pre- 
serves the plates. 


Splendid Testimonials. 


Agents required. 
Large Commission 


Apply to the C1185 


Economic Chemical ‘Co., Grimsby. 
NELSON’S BLUE LIAS: LIME, 


and Patent Selenitic Cement, 
‘Teas Grey Laney dedealiverpa te Logon os ome prien Y) NS 
Also BEST PORTLAND CEMENT. HI \ AKA 
Specially adapted for Bridges and Machinery Fouridations. ae MAINT _ IN 
al ered slo Fo 6 me of tee Ung ond Th i ee Xe BRADLEY & CRAVEN, 
CHAS. NELSON & CO., LD., HAR NUNES Westgate Common Foundry, WAKEFIELD, ENGLAND. 


Works:—STOCKTON, RUGBY. F745 
And 16, SOUTH WHARF, PADDINGTON, W. CRAVEN’S PATENT BRICK MOULDING AND PRESSING MACHINES. — 
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BLACK, HAWTHORN, & CO,, 








BNGINEBBERS, pt Rs ge A a 











MANUFACTURERS OF 


Locomotive Engines & Tenders 
For Main Line Traffic. 


STEAM TRAMWAY 
LOCOMOTIVES. 


Marine Screw and Paddle 
ENGINES. 


© COCKSON’S Patenr Improvep 
GUIBAL 


_ MECHANICAL VENTILATOR 


For Mines. 


———— = - a < *\s - : a — fae . — — ¥ 
MO TriIveEs : OY POR AVERY VARIBTY OF SERVICE. 
TAN LO co FOR EVERY VARIETY OF SERVICE. 


PRICES AND SPECIFICATIONS FORWARDED ON APPLICATION. TeLecraraic CypHer Appress: “ BLACKTHORN, NEWCASTLE-ON-TYNE.” Ni45a 





















HARVEY & CO., LD., 


LONDON OFFICES: 
186 & 187, Gresham House, Old Broad St, London, EC, 
WORKS AT HAYLE, CORNWALL. 


Mechanical, Hydraulic, & Mining Engineers, 


MAKERS OF IMPROVED 


ATR COMPRESSORS. 


The Receiver is constructed of sufficient strength to carry a 
pair of Compressors, one on each side. This Plan gives great 
stability, and in working gave great satisfaction. 


GOLD CRUSHING AND SAVING 
APPLIANCES A SPECIALITY. 


Estimates, Designs, & aL. INFORMATION GiVEN ON APPLICATION, 








South African Agency — 
HARVEY & CO, CHURCH STREET, JOHANNESBURG. 
Australian Agency— 

McILWRAITH, McEACHARN, & CO., MELBOURNE. 
New Zealand Agency— 

5 JOHN CHAMBERS & SON, AUCKLAND. 
The above Illustration represents a Portable Air Compressor. CATALOGUES AND PARTICULARS ON APPLICATION. 












X1363a 





THE GLOBE COMPOUND ENGINE 


SIMPLE. ECONOMICAL. DURABLE. 


LIST OF AGENTS. "2g LIST OF AGENTS. 
















LONDON. 
S. & E. RANSOME & CO., 
10, Essex Street, Strand, W.C. 


FRANCE. 
SOCIETE DES MOTEURS “GLOBE,” 
190, Rue du Faubourg St. Denis, Paris. 
SPAIN. 
JOHN M. SUMNER & CO., 
Manchester, England. 
PORTUGAL. 
JOHN M. SUMNER & CO., 
Rua du Conceicéo 46, Lisbon. 
GERMANY. 
GARRETT, SMITH, & CO., 
Magdeburg-Buckau. 
AUSTRIA. 
MARKERT & NEUWINGER, 
VI. Windmiihlgasse, 55, Vienna. 
ITALY. 
BALE & EDWARDS, 
Via St. Marco, 40-42, Milan. 
Corso Garibaldi, 352-357, Naples. 
SWITZERLAND. 
JOHN M. SUMNER & CO., 
Via Romagnosi, 3, Milan, Italy. 


J. MUSGRAVE & SONS 


GIKerreED, 


GLOBE IRONWORKS, BOLTON. 






















HOLLAND. 
FRED. STIELTJES & CO., 
Keizersgracht, 745, Amsterdam. 


DENMARK. 
FRED. STIELTJES & CO., 
18, Tordenskjoldsgade, Kjobenhavuk. 
BELGIUM. 
FRED. STIELTJES & CO., 
Boulevard de la Senne, 60, Bruxelles 
RUSSIA. 
L. KNOOP, Moscow; or 
DE JERSEY & CO., 
Manchester, Englan1. 


POLAND. 
JOHN M. SUMNER & CO., 
759, Petrikauer Strasse, Lodz. 


NORWAY & SWEDEN. 
DANIEL FOXWELL & SON, 
Manchester, England. 


INDIA. 
SORABJEE, SHAPURJEE, & CO., 
Khetwady, Bombay. 


JAPAN. 
MITSUI & CO., Tokia. 
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SCRIVEN & CO., 


Late SCRIVEN & HOLDSWORTH, 
Leeds Old Foundry, Marsh Lane, Leeds. 


Suver Mepat, Trxxmourm, 1882, ror 


LABOUR-SAVING MACHINE TOOLS 


wag g And SPECIAL APPLIANCES, 
F Por Iron Shipbuilders, Engineers, and Boilermakers. 


F85va 





20: 
Prices and particulars on application. 


WILLIAM ASHTON & Co. 


KNOT MILL, MANCHESTER. 


10. ————— 








Orders taken for Large and Small Castings of 
every description for Engineers, ans" = 


Makers, &c. 











INDESTRUCTIBLE 
Combination Washers. 


FOR FLANGE JOINTS OF STEAM & WATER PIPES. 
These Washers consist of soft metal sheeting, grooved 


de, containing in groove, Asbestos or other packing 
ioe particulars and prices apply— 0910 


PETERS, BARTSCH & CO., DERBY. 


ARTESIAN BORED 
TUBE WELLS 


Expeditiously and economically fixed. 

Dug wells easily deepened by this sys- 

tem, and surface contamination effectu 
ally excluded. 


DRIVEN TUBE WELLS 


For Small and Large Supplies. 


TRIAL BORINGS, 


For Foundation Levels, &c. 


BORINGS FOR HYDRAULIC LIFTS, 


BORING TooLs, Pumps, &c. 


Registering Turnstiles 
sil or telbal-vs cao 
ISLER & CO. 


Cc. 
Artesian Well Engineers, X1198a 
Astesian Works, Bear Lane, LONDON, 8.E. 



































ENGINEERS, 
BANBURY. 





6-H.P. New Combined Vertical Steam En- 
© and 6ft. Pan Mortar Mill, on high travelling 

wheels, FOR SALE, immediate delivery. Also excellent 

Portable Steam Engines, Mortar Mills, Saw Tables, &c., 
sizes. Address— 

BARROWS & CO., Engineers, 

BANBURY. Bll40a 


IO SCREW BOLT MAKERS 


NGINEERS , WAGGON BUILDERS, &¢ 





As Supplied to 
Government. 


Prices and particu- 
lars on application to 





2Dw aARD 






THO* FIRTH & SONS, L™ 


SHEFFIELD. 


STEEL CASTINGS 


SPECIAL STEEL FOR MINERS’ DRILLS. 


STEEL FORGINGS 


UP TO ANY SIZE. 


LONDON OFFICES 
Mr. JAS ED. DARBISHIRE, 


110, CANNON STREET, E.C. Telph. No. 1731. 


X1016a 

















ESTABLISHED 1840. 


LINOLEUM “= MACHINERY 


Priectpel Factories epg cerry Addlestone, Cie. Fr. du Linoleum, Paris, Bremen, Berlin, &. 
COMP. WORKING DRAWINGS OF BUILDINGS SUPPLIED WITH THE’ MACHINERY. 


ORIGINAL & SOLE MAKERS, GLOUCESTER, ENGLAND. Cl04la 











Ks PATEN 


‘INTERCHANGEABLE SPOUTS. Samples Post Free, 2s. each. 
JOS. KAYE & SONS, Kir'S Lock Works, LEEDS. 


CANS 


X317a 








GRINDSTONE 


TRUING MACHINE 


= The accompanying cut illustrates a device 
Af for Truing and keeping the face of Grind- 
C stones constantly in good shape. It can be 
instantly applied, working automatically, with- 
out interfering with the constant use of the 
stone. A1067a 


JOunNW JARDIN, NOTTINGHAM, ENGLAND. 


——— 














SCHAFFER & BUDENBERGC, 


1 Southgate, St. Mary Street, MANCHESTER. 







63, Queen Victoria St., 
London, E 0, 





194 one Hope 8t., 





Hydranlic 
Preasure Gauge. 


s : = 





“ Thompson" 


Injector. Governor. Indicator. 





Sole Maker, Hotties Ironwo: aol518a 
HOULINWOOD, NEAR MANCHESTER. 


& Ww. SUMMERS ur Ww. SAVORY & SON | 


J 


ST UAR 
& (0., 


Engineers and Contractors, 


20, BUCKLERSBORY, 
LONDON, E.C. 


AND AT GLASGOW. 





GH RAILWAYS 


ROLLING STOCK. 


FOR 


Goods and Passenger Traffic. 


SCCSSCOCSOSCSOOSOSOSE 


TRAMWAYS 


FOR 


Horse, Steam, & Electric Power. 


OOOOOO6O00O008 


Portable Railways. 


5909000000000 00 


Cranes, 
Bridges, 
Roois, 


&c. &c. 


MAKERS OF 


OOO09O00660004 


Catalogues and _ Estimates 
application. 


on 


OOOO 00990O098088688 











¥ Tron Steam Valve. ‘‘Perfect” ReStarting “Four-Pendulum " {*Buss" Governor, 
j 





Contractors to the ADMIRALTY. 
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ESTABLISHED 1866. f SPECIALITY. 


FLOCKTON, TOMPKIN & C0.,| High-Class Crucible Cast Tool Steel 


Selected for Turning and Planing Tools, Chisels, Drills, Taps, &c. 


cee. we cena am | ‘TOUGH MILD STERL for Cups, Snaps, Sets, Smiths’ and Miners’ Tools, 


SHEFFIELD. . s. _ _Hand Cut Files, Saws for ‘Wood and Iron, Hand Tools, &e. 














MILL STREET, BRADFORD, MANCHESTER. 


EMERY WHEELS & MACHINES. 


F Machine, complete with two 12in. diameter Wheels, as per illustration, Price £7. Machines complete with Wheels, from £2 5a, up to £60, 
ILLUSTRATED AND PRICED CATALOGUES POST FREE ON APPLICATION. (Special) INS1 














JOUN & J osiP=E EUGHES, 


DEALERS IN METALS AND MANUFACTURERS OF 


INGOT BRASS, GUN-METAL, AND PHOSPHOR BRONZE, 


For. Castings in Ll Gee Metal. \ a “én Prospnor Bronze, Mill Brasses Railway 
ALBION METAL WORKS, woonvcocK STREET, Wagon Braccos, fo. Established 1830, 























ee 


THE CREDENDA 


SEAMLESS STEEL TUBE 


PATENT etl ISS STEEL TUBE emu 


= By a 


INE T QUALITY PRODUCED IN THE WORLD. == a 








(Special) mv83q 
Sinmeterd Gp to Gling Shlchnees,-dts. te tins-anath, 10h.40 180, STRENGTH with LIGHTNESS 
ARCHD SMITH & STEVENS ast ARRARRAMAMMMMMnMMnMnnnnnmn nde lhl dalla dit STEVEN'S & MAJOR'S PATENT 





HYDRAULIC “RELIANCE.” gre } FOR PASSENGERS OR GOODS 
err ag ageless } READILY ERECTED. SUITABLE ror EXPORT, 


P ‘ PRICES ON APPLICATION. 
QUEE? S ROAD, BATTERSEAR. (wre www were rer rrr rrr (Special) rx27a 


‘bisb. Se ae oo o- ‘ DELAIDE.. .. M 
LATEST sone: ) 2 tecolpanic. |. teeilanrwere |. |. was |enussers |... ges] 100, 000 A Wa ARDS 




























Z 


MANCASHIRE PATENT BELTING & HOSE CO “rons” MANCHESTER. 


Hulse & 6, MACHINE 00 is i 


ORDSAL WORKS, 
FOR THE MANUFACTURE OF 
SALFORD, aN London (Inventions) 1885 





















HEAVY & LIGHT ORDNANCE & PROJECTILES, 7 

MANCHESTER. Neweastle... ... 188 
ae MARINE, LOCOMOTIVE, & STATIONARY ENGINES & BOILERS, Melbourne .. 1888 

Telegrams: “ESLUH, MANCHESTER.” And other ENGINEERING WORK. Special 1x35a ae ey Reni fer 














HARTLEY, ARNOUX, & FANNING, 


PORTABLE RAILWAY PLANT 


POINTS & CROSSINGS 


GIRDERS. ROOFS. 


ENGINES. BOILERS. 


AIR COMPRESSORS. TURNTABLES. 





CALIFORNIA ENGINEERING WORKS, (Special) 1s 525s eeu 


STOKE-ON-TRENT. 









>>> 


us tees best bes beet et ees eet ert es es eed et et be ee ee «2 be be be be be be Se Be 
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Three }-yard Wild's Patent Grabs. Gate, Stratf 
One 15in. 's Invincible Pumping Engine, bined. ° 
_a aiten a ditto. position on 4 river Mersey. The Ger eatarsion ¢ vith a 
tet ae ee W anted, Two Loco. Draughts- A() 8 and 10-ton Ballast Wagons | Londen and North: Western and the ot the ing oe 
One Steam Na by Proctor, £300. ME hs Pct stating experience and salary re- for SALE.—For price and particulars wae? a wharf affords facilities ter a vor ae See water. The 
ba ea i, an tae diam., new. quired, to P748, Engineer Office, 163, Strand, London. Pas Engineer Office, 163, Strand, London. greater part of She prosace of § funy ned 4 opereek 
Apply ILLIAM pper “Thames-strect, was pig m, mad .) 
was sent to S eld and othe aces to be converted into 
> back i t 
; , \ anted, Three Lancashire K eae Valuations, Patent stent, aad lnspety "ane iat re i woul vo 
igh Class Machine Tools BOILERS to work at 651b. to 75 Ib.—State particulars FRINGEMENT CASES, EXPERT EVIDENCE in | from completing the manufecta spat 
oe tem, and price on rails, 291, Engineer Office, 163, Strand, London. the ~~ f on is yas Be yea penn M. a a Further particu! son agptisation to i Mr. HENRY BRUNS a 
Large V; Al in Stock. Dal works, undertakes the above in addition to his aaneiastaring wines 
EDW. IN, business.—Appold-street, London, E.C. Cé83a 
Kine-street West, Manchester. B1081 \ anted, 50 8 or 10- Tor Perma- Entirely withers sausva—-On Travel, cS mwah 30th, 1890, at 
NENT WAY BALLAST WAGONS, and a 4-wheeled John Price. Belle Isl lac or Meven o'clock precisely 
sas LOCO. ENGINE. —Address, 280, Engineer Office, 163, Strand, M:: onn Frice, e € x ace, 
I n Stock. Dos Workington, INSPECTOR of RAILS, SLEEPERS, &c r. Bradshaw Brown will Sell 
a Lacan. al ts Iron and Steel of ¢ ev wrery = ption, wor De boat” Rotherhithe, SEs oh in lots, at the {he Commend 
Double-wheel Lath ‘elegraphic Tress ; ice, Wo! m. erhithe, * 10- verti: ne, 
9 Planing Machines anted, Hydraulic Press, New “ — bos a sl-souied ite ‘pnd’ rl m prew ay bow 
; pocines hand, Sin. or 9in. ag about isin, tw 36in. m4 pm Bg 
- : — daylight, “table 18in. by iain. _ 4 without lout, pumpe.— State r. John Hart, M.E., Middles- ting, dri ing, punching, Vr abooring soe i wh: x, 
14 Drilling De. ice and where @ to be n to E. LLS, 2. ut, BROUGH, Yorkshire, INSPECTS the MANUFAC- pa wh effects, Catalogues cssrs. 
2 Slot Do. nnon-street, E. TURE of all kinds of RAILWAY PLANT, BARS, PLATES, | Youngs, and Co., Chartered Acountants, 4, a 
6 evctng and Tapping Machines. RIDGE-WORK (Steel and Iron), PIPES, and MACHINERY. EC; of Messrs. Stibbard, Gibson, Co., Solicitors, 21, 
» aed ana ome Bo. a W anted, a Horizontal Ordinary Established 1871. PHA Leade aE and at 59, pt kh, E.C. C. and 
Steam es ata te Offices, 
trent Plate omer ot ee CONDENSING COMPOUND ENGINE, two h W. W d, Fit ] — 
Many other Machine T: Tools. 1 plication. 7 ain. to "Osrine- Sond fall particulars, pri pres ~{ omy mg toes ie Sheffield ie Stig ANT snd — "'yaker, and ot pe erp ~ egg hy Iron 2 wena. Bae 
5 x Inshire.— 
LEE and HUNT, Arkwright Tool. Works. No ingham. C1016 | dam, and ns 4 2 delivery, to Mr. P. M. BAZENDIK, of OLD IRON and STEEL of every description; Old Iron- ers, an ie Te ae WO KS 
. i] . P f ; so = ng d —— — Engines, &., in any wet of recent rin, ‘he oceu tion. of Meows. Collet and Co., ane 
arine Boilers in rogress for 2 casa ana inn ey By gh hy renioss a 
ice W tree tana mix nraseag og | Work Undertaken, —Peter| fii ‘tira smugriuua! att itr 
. . or oq =~. an AO! an m™m 
Two 8ft. Gin. diameter by &ft. long by 801b. Lioyd’s. Two eo 9 constructs ing ng the come, same, ps bey k System with with HOOKER, Pear Farringdon: -rond Settee Londons ron ‘ oh wey A camer pln nthe = by the 
Plain Furnaces. nes ai e trains, Tope Haulage ° 2 ven, and only a few hundred yards from the n 
peony %. SLE. to apply for further information to P.HA ie She Bath ENGINEER and TRONFOUNDER, — No MAY NUL | Where pb tities of machinery and engines are 
One 8ft. diameter by 7ft. 9in. long by 1001b. Lloyd’s. Two owen, Glasgow. and pose pise nt, will be ai to wi ertake ow annually @ ik to the Continent by the Hamburg, Line 0 
4908. ft. ELS. pin yd any "class of "ACHINERY in large an ae property, covering an ares of 3654 ‘ aquare 
Plain Furnaces, ee in en’ ce, manager's private office, 
Several LAUNCH BOILERS nearly ready. anted, Party — with Influence clerks pe rgd o drawing ofices, stor stores, lavatory, w.c.y {fou 
LINDSAY BURNET and 00., Glasgow. X13 | ,¥ 9. among oul a niet to BEAR the COST of a W anted, Foundry Plant of| = pery, boiler ner aah we od she carpenter an 
muaneration, to de m success. — For ———_. particulars every desert ption. New or Second-hand. Cranes, noes P, Rood yard room. a 
poet Mills, eee, &.— EVANS and CO., Cross: ight-Sail Brick- Pee, jour Mill, six floors, five pairs 
address, Pm, Waglooer Office, 165, Strand, London. Pato street, Blackiriars-etrect, Manchester. (Special) X1338_ | stones, with gearing for wind of steam, and two-storey 





N repent medi mernser 7s granary in the rear. rrangements may be made by fi pur- 
Sliding and Bartacing Lathe, oft tace ace plate W hated to Purchase, Six Loco- F or Sele, by Private Treaty, the|..=— pr for taking: by valuation, any of the plant or machinery 
> 

















ite att’ wide in break, and oat. Bear Lathe, S centres. MOTIVES, egintan ast less ~" 10in.; 
, Sliding, Surfacing, and ener mae thorough order and _ Pal parton Price; a and WORKS of the LIVERPOOL and GA STEEL r. J. G. Killingworth is 
Sin. conten, 220%. anc 1601, bode. og tae WeARKER, Bryn Ciydac and 1RON COMPANY, Limited, situated at Garston, near a 10N, a 
ditto, 26ft. were a ‘pear Pont y-eia & W Liverpool. Thee pos on 8% acres of Freehold sur- favoured with instructions to ie AUCT 
Punching try Doublegere for aot plates. rounded by walls, and include a forge of 40 furnaces with the Red Lion a 180 in Boston, on ) ener, the 201 
10jin. Centre, Dou -acting, Sliding, and Sur- hammers, rolls, and all tools, and a plate mill, sheet mill, and | day of Jan at Four clock in the afternoon ie 
acts Lathe, 30ft. z sectnd-hand in working anted :-—_ Lathes for Pulleys two bar mills, with ample heating furnaces and power, and all | cisely, subject 5 Samililens of sale, the kite very valua _ 
W. ASQU vetigkeeea We a Works cr 2 | requisites. The works have their own water su: y. Railwa: way | estate, where for many years one of the most bee —s 
from 2ft. to 12ft. diameter. lines run t run to every part 0 th em, and they are An < lose » proximity Sess Txford. ad 80 a joe was carried ed fin 34 
THES HAFTS, from e dk ere are e Offices, s' ¥ repair- further 
lools for Sale.— LAs for 8 4 left. to Saft. long. ing ons, oy everything necessary 1 fo ry ce et works, — inapost plans, or , premise remises application | may he 
| : MACHINE for CUTTING MORTICE WHEELS up to | For further i information, address, the SECRETARY of the | Ti he the AUCTIONEER uf Man D diMPSON again 
+ furnace mouths. caries ay dine MOULDING MACHINES for WHEELS to rene = mo eo 97 
- ‘or up Toomey 8th, 1890. Di 
at t, dnd Shearing ‘Matin io tis aa att. diameter. For Disposal, in Consequence of 
Sener Sm. a eile da in = 2%in.; with engine. State whether new or second-hand, full description, price, Foe ne 17 Bamord, Organ. Blowing and ATEYTA of the C Geena ci the Pro evare by ace Felton wt the Oftce of 
ter. and earliest deli te Mr. Hen ine EORGE — Ta) e- e, 
veries. Manuf: aiachunet, well known thro tthe United Kingdom, * by him sine Ofhee, 163, in the Parish of 








White Lion-street, Pentonville, 





one One Satara Apply, by letter onl ot personally), to Messrs, LESLIE | and also the Conti: oe ae Fi W. BAMFO: 16, Mary io in the Coun’ ) Pridlose on Fripa’, 
CAMPBELLS ona HUNTER, Dolphin Foundry, oe ow and READ” Advocates “Aberdsen, re D139 ion Pen 4 P72’ | Jaxvany 2, 500.” ” * 
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